
� 
EMPIRE 
telecom 

March 19th, 2020 

Melanie A. Bachman 

Executive Director 
Connecticut Siting Council 
10 Franklin Square 
New Britain, CT 06051 

Regarding: 
Property Address: 
Applicant: 

Dear Ms. Bachman: 

Notice of Exempt Modification - Equipment Modification 
120 Universal Drive, North Haven CT 06473 
Empire Telecom on behalf of AT&T ("AT&T", Site# CT5107) 

AT&T currently maintains a wireless telecommunications facility on an existing 120-foot 
monopole at the above-referenced address latitude 41.3441919°, longitude -72.8705989°. Said 
monopole is owned by Crown Castle and the underlying property owners are 120 Universal Drive, LLC. 

AT&T desires to modify its existing telecommunications facility by adding: (1) DC Squid (3) 
CB-C23SR-43 Combiners, (3) SDARS Remote Radios, (1) Main Unit, (3) RR-FA3 Mounts, and 
ancillary equipment and cables. The centerline height of the existing antennas and ancillary tower­
mounted equipment is and will remain at 120 feet. 

Please accept this application as notification pursuant to R.C.S.A. § l 6-50j-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. § l 6-50j-73, a copy of this letter is being sent to the Frist Selectman, Michael J. Freda; the
Zoning Enforcement Officer, Laura Magaraci; Tower Owners, Crown Castle Corporation; and property
owners, 120 Universal Drive, LLC.

The planned modifications to AT&T' s facility fall squarely within those activities explicitly 
provided for in R.C.S.A. §I6-50j-72 (b)(2). Specifically: 

1. The planned modification will not result in an increase in the height of the existing structure.
The modified equipment will be installed at the existing height of 120 feet on the 120 foot
tower.

2. The proposed modifications will not involve any changes to AT&T' s ground-space footprint,
and therefore and therefore will not require an extension of the site boundary.

3. The proposed modification will not increase the noise level at the facility by six decibels or
more, or to levels that exceed state and local criteria.
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AT&T at 120 Universal Drive North Haven CT 06473 / CT5448 
March 19th, 2020 

4. The operation of the modified facility will not increase radio frequency (RF) emissions at the
facility to a level at or above Federal Communications Commission (FCC) safety standard.
An RF emissions calculation (enclosed) for AT&T's modified facility is herein provided.

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 AT&T's proposed modifications. Please
see enclosed structural analysis completed by completed by Malouf Engineering Intl. Inc.,
dated December 3r<1, 2019; stamped December 3n1, 2019.

For the foregoing reasons, AT&T respectfully requests that the proposed installation be allowed 
within the exempt modifications under R. C. S.A. § 16-50j-72 (b )(2). 

Sincerely, 

:Morian Ri"IJ 
Moriah King 
Site Acquisition Specialist 
Empire Telecom USA, LLC 
moking@empiretelecomm.com 

Enclosures: Exhibit 1 - Field Card and GIS Map 
Exhibit 2 - Construction Drawings 
Exhibit 3 - Structural Analysis 
Exhibit 4 - RF Emissions Analysis Report Evaluation 

cc: 
Michael J. Freda 
First Selectman - Selectman's Office 
18 Church Street North Haven, CT 064 73 

Laura Magaraci 
Zoning Enforcement Officer 
Memorial Town Hall 
18 Church Street North Haven, CT 06473 

120 Universal Drive Associates, LLC 
120 Universal Drive North Haven, CT 06473 

Crown Castle 
12 Gill Street, Suite 5800 
Woburn, MA 01801 
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Did you know you can request a refund onllne for unused Cllck-N-Ship® labels In your Shipping History? CIiek MCI to learn more. 

Create Label 

Label Details 

Label Number: 

9410803699300119873450 

Preferences 

SCAN® Fonn: 9475703699300347323260 

Dnns t 
Acceptance cutoff: 03/24/2020 4:30 PM 

Acceptance 11me: 03/2412020 5:39 PM 

Expected Date: 03/25/2020 11:59 PM 

Delivery Status: 

Lab•I Actions I 

USPS Trackin� 
.shll!..Agrun 

Need help I 

llmestamp 

Delivered 
2020·03·25 
12:00:00.0 

Mesuge, 

1 111 nr-1 nru .. ,.,.,-" 

Shipping History 

Return AddrHs: 
MORIAH KING 
QUALTEK 
16 ESQUIRE RO 
N BILLERICA, MA 01862-2527 
noliver@empiretelecomm.com 

Delivery Address: 
CROWN CASTLE 
12GILL ST 
WOBURN, MA 01801-1765 

Transaction Number: 487294961 

Transaction ,Ype: Label 

Payment Method: VISA-4143 

Payment Status: Account Charged 

Address Book 

Package: 
Ship Date: 03/24120 
value: $1.00 
Weight: 1 lbs o oz 
From: 01862 

Service: 

PrlOrity Mail® 1.0ay 
Signature Confinnation 

Postage cost 
Signature Confirmation 

Label Total: $10.15 

Order Total: $20.30 

SCAN Fe 

Accountll 1 



l)ed ,au kct(IIWYOlt un ........ MVnO °"""° IOr uauNO L"IICJt.M-iAipCIIIDets. JGW S..IJIPml "'*"""' L'lKS ll!lfl (0 INnl atlla. 

Crel!ltalabel Preferences Shipping Hlsto,y 

Label Details 

Label Number: 

9410803699300119873467 

SCANf> Form: 94717036!193CICl3'7323280 

Tem,sf 
-ptance Cutoff: oa/2.4/2020 4:30 PII 

Acceplllnee Timo: 03/2A/2020 t:U PII 

ExpoC1>ld Date; 03/28/2020 11 ;119 PII 
Dollvory Status: 

Label Actions I 

USPS DJcliMIP 
lllllAll8J 

-help I 

Dollv..-.d 
202Q.03.a 
10:42:00.0 

Filo .., ..._ olrinl 
Bl9Vm A ltlYict R,t'Und 

llmulamp 

03-24-2020 14:23:28 
03-24-2020 14:23:04 
03-24-2020 14:18:02 

....... 

LABEL PRINTED 
Geaing Paymenl 
Selling Payment 

Rotum Adcl,.ss: 
MORIAH KING 
EMPIRE TELECOM 
16 ESQUIRE RD 
N BILLERICA, MA 01862-2527 
ne_sa_deliverable@ernPimelecomm.com 

DollveryAdmus: 
120 UNIVERSAL DRIVE ASSOCIATES, LLC 
120 UNIVERSAL DR 
NORTH HAVEN, CT OM7l-3830 

Transaction Number: 487284161 

Trannodon 1\'po: Label 

Payment -ocl: VISA-4143 

Payment St111Us: Acccunl Charged 

Pa-ge: 
Ship Date: 03/24120 
Value: $1.00 
Weight: 1 lbs O oz 
From: 01862 

S.Vlce: 
Priorily Maile 2-0ay 
Si\,latt.e Confirmation 

Postage Cost 
Signalure Confirmation 

Label Total: 110.16 

Onlel'Total: S20.30 

lka!ND111twwtM:M'CMre«PtftClhtNM!c2:e+:ndMc 1' &Ol'.ledl NSbeMIIMANee.,.......q...,....Me:lno(ff>tt .... r,te m-

Adcress Book 

Ao-.tfl Mit1511V 

57.50 
$2.65 

t)td ,OU DQWyc,u can l'IQUnt I rttlffld OHIW1of unu8'" Cldl.tfi-».e labell la your S11lppln1 Hbtofy? ClclM(l lo llera llKIII, 

Create Label 

Label Details 

Label Number: 

9405503699300277672480 

SCANf> Form: 9476703119t300341a47802 

Tenn• f 
AcceptanH CU-. 03/09/2020 4:30 PII 
Acceptance Timo: 03/2A/2020 5:39 PII 
�Clad Dato: 03/11/202011:69 PII 
Dollvory Status: 

Label Actions I 

USPS'l)]H;kfnd 
.llllRAlllln 

NHdholp / 

Olllv..-.d,L.alt­
lndlvidual 
202Q.4!.26 
10:ot:OO.O 

Fi� an irnunncl ca.im 
BtquntA s,,yp RIRfKI 

nm,stamp IIHsagt, 

Prefllrences Shipping Hlsto,y 

RotumAdd,.ss: 

MORIAH KING 
EMPIRE TELECOM 
16 ESQUIRE RD 
N BILLERICA, MA01862-2527 
ne_sa_�com 

O.llvory Mdrns: 
LAURA MAGARACI 
TOWN OF NORTH HAVEN ZONING 
ENFORCEMENT 
18CHURCHST 
NORTH HAVEN, CT 06473-2503 

TranSKdon Number: 488916961 

Transac:tlon Type: Label 

Paymontllethod: VISA-4382 

Payment Status: Aooount Charged 

Paouge: 
Ship Date: 03/09120 
Vakle: $50.00 
From: 01862 

Sorvloo: 
Priority Mail® 2-Day 
Flat Rate Envelope 
USPS Tracking\!) 

Postage Cost 
USPS Tracking® 

Label Total: C7.16 

OnlorTolal: U1.00 

Address Book 

AG-.f tl.113127 

$7.75 
Free 



Dk! you know you can n,quest • rolund Oflllno fo< unuNd Clldl-N-Shlpl> labell III your Shipping History? Clldl bin ra loom man,. 

Create Label 

Label Details 

Label Number: 

9405503699300277672473 

SCAN® Fann: 1147B703699300345347802 

Terms / 
Acceptance Cutoff: 03/09/2020 4:30 PM 
Acellptance Time: 03/2.412020 11:38 PM 
ExPected Data: 03/11/2020 11:119 PM 
Delivery Status: Delivered, Lett with 

Individual 
Label Actions t ::�� 

uses DAAISIDP® 

� 

Need help 

Fill an lnsutance claim 
Bt9YU1 A s,nnc, RflVDd 

Preferences Shipping History 

RetumAddress: 
MORIAH KING 
EMPIRE TELECOM 
16 ESQUIRE RD 
N BILLERICA, MA 01862-2527 
ne_sa_deliverable@empiretelecomm.com 

O.llvery Address: 
MICHAEL J FREDA 
TOWN OF NORTH HAVEN SELECTMAN'S 
OFFICE 
18CHURCHST 
NORTH HAVEN, CT 06473-2503 

Transaction Number: 485916961 

Transaction Type: Label 

Payment Method: VISA-4382 

Payment Status: Account Charged 

Package: 

Ship Date: 03/09/20 
Value: $50.00 
From: 01862 

S.rvlce: 
Priority Mail® 2-Day 
Flat Rate Envelope 
USPS Tracking® 

Poslage Cost 
USPS Tracking® 

Label Total: S7.7G 

Order Total: $31.00 

Address Book 

AoootMtf llli1t51127 

$7.75 
Free 



120 UNIVERSAL DR 

Location 120 UNIVERSAL DR 

Acct# 027540 

Assessment $996,030 

PID 8457 

Current Value 

Valuation Year 

2014 

- --

Valuation Year 

I- --
2014 

Owner of Record 

Owner 120 UNIVERSAL DRIVE ASSOCIATES LLC 

Co-Owner 

Address 120 UNIVERSAL DR 

NORTH HAVEN, CT06473 

Ownership History 

Owner 

120 UNIVERSAL DRIVE ASSOCIATES LLC 

BERLUTI MARIO 

BERLUTI, MARIO & HELEN 

BERLUTI MARIO & HELEN & SURV 

Building Information 

Building 1 : Section 1 

Year Built: 

living Area: 

Replacement Cost: 

1985 

19,180 

$1,089,079 

Mblu 011/ / 001/ / 

Owner 120 UNIVERSAL DRIVE 
ASSOCIATES LLC 

Appraisal $1,422,900 

Building Count 1 

Appraisal 

Improvements Land 

$1,025,400 $397,500 

Assessment 

Improvements -�
$717�1-=--

Sale Price 

Certificate 

$0 

Book & Page 799/ 46 

Sale Date 10/28/2008 

Ownership History 

Sale Price 

$0 

$0 

$0 

$0 

Certificate 

3 

4 

Land 

� 

Book& Page 

799/46 

482/ 458 

305/427 

Total 

$1,422,900 

Total 

$996,030 

Sale Date 

10/28/2008 

07/18/1995 

09/01/1990 

12/06/1978 



Building Percent Good: 

Replacement Cost 

Less Depreciation: 

-

Field 
--

STYLE 

MODEL 

Grade 
--

Stories: 

Occupancy 
--

Exterior Wall 1 
� 

Exterior Wall 2 

Roof Structure 

Roof Cover 

Interior Wall 1 

Interior Wall 2 

Interior Floor 1 

Interior Floor 2 

Heating Fuel 

Heating Type 
-

AC Type 
. 

Bldg Use 

78 

$849,500 

Building Attributes 

Description 

Service Shop 

Comm/Ind 

C+ 
-

1 
-

1 
-

Metal 

Flat 

Metal!Tin 

Drywall 

Average 

Gas 

Hot Air-no Due 

None 

AUTO REPAIR 
---------

Total Rooms 

Total Bedrms 

Total Baths 
-

1st Floor Use: 

Heal/AC 

Frame Type 

Baths/Plumbing 

Ceiling/Wall 

Rooms/Prtns 
-

Wall Height 

%ComnWall 
--

Extra Features 

-- -

NONE 
--

-- ---

WOOD FRAME 

AVERAGE 

SUS-CEIUMN WL 

AVERAGE 

20 
-I-

--------- - - ----

-

--

-

---

Extra Features 

A/C 

SPR1 

MEZ1 

Land 

Code 

AIR CONDITION 

SPRINKLERS-WET 

MEZZANINE-UNF 

Description 

Building Photo 

(http://images.vgsl.com/photos/NorthHavenCTPhotos//\00\01126/42.jpg) 

Building Layout 

Building Sub-Areas (sq ft) J&g!llll 

. Gross Living 
Code 

E 
Description t

Area Area 

BAS Floor 15,020 15,020 

AOF ce 4,160 4,160 

Size 

6612 S.F. 

19220 S.F. 

2500 S.F. 

Value 

$10,300 

$13,500 

$17,600 

19.180 19,180 

J&g!IUI. 

Bldg# 



Land Use 

Use Code 

Description 

Zone 

Neighborhood 

Alt Land Appr 

Category 

3320 

AUTO REPAIR 

IL30 

305 

No 

Outbulldlngs 

Code 

FN3 

PAV1 

SHD7 

TWR1 

SHD7 

. 

Description 
---

FENCE-6' CHAIN 

PAVING-ASPHALT 

COMM GOOD 

COMMU-TOWER 

COMM GOOD 

Valuation History 

� 

2013 
,_ 

2008 

2007 

-- -

2013 

2008 -
2007 

-

Valuation Year 
-- ---

Valuation Year 

,_ 

-

--

Land Line Valuatlon 

Size (Acres) 

Frontage 

Depth 

3 

Assessed Value $278,250 

Appraised Value $397,500 

Outbuildings 
- -- --

Sub Code Sub Description Size Value 

-

- . 

.. 

-

Appraisal 
--

Improvements 
-- - --

Assess 

Improvements 

-

�--

Land 
- -

$1,238, 

$733, 

ment 

$866,671 

$513,73 

0 

D 

I 
-

Land 

640 L.F. $2,900 
- ---

52000S.F. $35,100 

240S.F. $9,900 

1 UNITS $112,500 
- - -

240S.F. $9,900 

Total 
-

$450,000 

$450,000 

$315,000 

Total 
---

$315,000 

$315,000 

$315,000 

-

J&gmd 

Bldg# 

1 
----

-

1 

1 

1 
-- -

1 
-

$1,688,100 

$1,183,900 

$828,730 

--- -

-

$1,181,670 
--

$828,730 

$828,730 

(c) 2016 Vision Government Solutions, Inc. All rights reserved.



Town of North Haven, CT 
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SCOPE OC WORK 

TOWfB OWNER· 

CT�107 
NORTH HAVEN SOUTH 

�t'l.,�"\'/f�� &''-oem 
mjN CASTtE INTc:RN.t.TlONAL 

W CUMMINGS PARK 
�N. MA 01801 

� AT&T MOBILm 
�

SO COCH I TUA TE RO 
urTES IJ dt 14. 

AMJNCHAM. MA 01701 
� TEL 866-915-5600 

� tAT. N41" 20' 38.76. 
LONC::. W7'T. 52' 14.16 .. 

GROUND LML· ±2� • 
CITD f'iTTX! N/A 
S!Tf PAA<:EL NQ ' N/A 
C\JSRfNT ZONINC· "'4/A 
HOBIZONW- P&IlJlrol· (NAO) 1 !11!3 

at&t 
Mobility 

SITE NUMBER: CT5107 FA: 10071172 
SITE NAME: NORTH HAVEN SOUTH 
PROJECT: RF MOD// IP REPEATER MRTCB037956 
CROWN SITE ID: 881536 

DRAWING INDEX REV LOCATION MAP APPLICABLE BUILDING CODES AND STANDARDS 

01 TTRE SHEET 

02 NOTES 

03 SITE PLAN & EQUIPMENT P1AN 

04 ELEVATION VIEW & ANTENNA LAYOUT 

06 GROUNDING DETAILS 

= 
ENGINEERING: 
SITE ACOU!SITION: 
CONSTRUCTION: 
IUlUI!tS 
POll'ERo 

l£LCO, 

VRG 
VEll1ICAI. REllOURCES ClRP. 

CONN£CTICl/T l.AW REQUIRES 
TWO WOfH<ING OAYS NOTICE PRIOR 
TO AH"f EARrH MCMNG ACTMTIES 
ftY C.IJ.U� 600-922-445� OR 

ow. 811 

CONTACT & UTILITY INFORMATION 

= = at!ll>lt...l!lQ 
MIGUEL NDBRE VRG (508) 9!1-9590 
DAVID COOPER EMPIRE (617) 639-4908 
GREG DORMAN EMPl�E (484) 683-1750 

WORK REQUEST GROUP NATION>J.. GRIO (800) 375-7405 
VERIZON (800) 9� 1-9900 

EMPfRE teleco 489 Woshfoglon Street 
Auburn. MA 01501 

Tel. {508) 981- 9590 
fa,c (508) 519 - 8939 EMPIRE 'ftLf.CQ,I USA. LLC lftl'obfeOvertk:G!�n;rp.i:orn !6 ESOUIRt ROAD 

SIL�Co1', I.IA 0,821 

2 

2 

2 

2 

2 

0JRECTION8: FROM ROCKV 14ll. PROC£EO SOUTH ON 1-91 TOWARD NORTH HAVEN. TNCE t-91 SOUTH EXlT 
J9, TOWARD lilOHTOW£SE A.VE. AT END OF OfF RAt.fP TURN LEFT 0"'10 UNIVERSAL DR. SOU11i. SfT£ Will 
BE ON YOUR RIGHi. 

SITE ACCESS: LOCKED GATE 

-

--
--

I
·-*

I ,, .. ,._,._'t. ·"
l ,I 

.... 

SITE NUMBER: CTl5107 
SITE NAME: NOlffll HAVENS 
PROJECT: RF MOD/I IP 
CROWN ID: 01531 

120 UNNERSAL DR. 550 COCHITUA lE RD 
SUITES 13 o!c 14 .. '"" 

SUOCONTRACTM'S WORK SKA.!..L COMPLY WITH PROJECT STANDARDS AND SPECIFICATIONS. 
SUBCONTRACTOR WORK SHALL COMPI...V W!TH All APPLICABLE NATIONAL., STATE, AND LO� CODES 
AS ADOPTED BY THE LOCAL AUTHORITY HAVING JURISOlCTION (AHJ) FOR THE LOCATION. THE 
EDITION or ™E: AHJ ADOPTED CODES AND STANDARDS IN EFFECT ON THE DATE OF' CONTRACT 
i\WARD SHALL GOVERN THE OE.SIGN. 

BUILOfNG CODE: 
CONm:CTfC:UT STATE EIUILO!HG CODE 

ELECTI<ICAL COOE, 
NATIONAL ELECTRICAL CODE LATEST EDITION 
SUBCONTRACTOR'S WORK 5HA.LL COMPLY WllH THE LATEST EDfT10N OF THE FOU.OWINC 
ST.\NOAROS. 
AMERICAN CONCRETE INSTITUTE (ACI) 318, BUILDING CODE R£0UIRE'.MENTS FOR STRUCTURA!.. 
CONCRETE 
AMERICAN INSTITUTE OF' STEEi. CONSTRUCTION (AISC). MANUAL or STEEl CONSTRUCTION, ASO. 
NL'ffli EOmoN 
AMERICAN tu.TIONAL STAHDAROS INS11TUTE/1£LEC0UMU�ICAT!ONS INDUSTRY ASSOCIATION (ANSl/nA) 
222-F OR G AS APPLICABLE. STRUCTURAL STANDARDS FOR STEa ANTENNA TOWER AND 
ANTENNA SUPPORTING STRUCTURES: 
TIA Ei07, COMMERCIAL BU!W!NG GROUND!NC ANO BONDING REQUIREMENTS FOR 
TELECOMMUNICATIONS 

INSTITUTE FOR ELECTRICAL AND ELECTRONICS ENCINEERS (IEEE) 81, GUIDE FOR MfASURING EARTH 
RESISTMTY, CROUNO IMP�(. NfO EARTH SURF"ACE POTENTW.S Of A GROUND SVSTE.M 
1m 1100 (1999) RECOMMENDED PRACTICE FOR POWERING AND GROUNDING OF ELECTRONIC 
EQUIPMENT 

IEEE C02."1, RECOMMENDED PRACTICES ON SURCE VOLTAGES IN LOW VOLTAGE AC POWER 
CIRCUITS (FOR LOCATION CATEGORY "CJ" ANO "HIGH SYSTEM EXPOSURE) 

'!ELCOROIA CR-1503, COAXIAL CABLE CONNECTIONS 

ANSI 11.311, F'OR TELE:COM - DC POWER SYSTEMS - TELECOM, OMRONMENTAL PROTECTION 

FOR ANY CONFLICTS BETWEEN SECTIONS OF LISTED CODES ANO STANDAADS REGARDING MA.TERW..., 
ME1H0DS Of CONSTRUCTION, OR OTHER REQUIREMENTS, THE MOST RESTRICTIVE REQUIREMENT 
SHALL GOVERN. WHERE THERE IS CONFLICT BETWEEN A. GENERAL R£0UIREMENT AND /4. SPECIFIC 
REQUIREMENT, THE SPECIFIC REQUIREMENT SHALL GOVfRN. 

AT&T MOBILITY 
-- ...... ...... 
(j[lj(IU,l110151Dft5 f;LP, GAW, 

TITLE SHEET ""'"""""""' lJ .... 

....... 8' C• .... --- --
N

=Hir�
N
i:gT.,�P FRAMINGHA!A, MA 01701 .,.,, �·- 11" .,.._ ... CAU. � !GM� 01 

"" 



GENERAL NOTES 

l MLMAlEl!IAI.S f'JRIIISl£O 'Ml INSTAU..EII SHAU.BE� STIICJ AOXJIOAHa: .-lit 'LL APPUCAIU CODES. f!EQ.l.ll!Oi!S. �� 
suecanRACJDI: SHAU. ISSUE A1.1. Amt[IIRA1E N011CCS NCI tDFL.'I' '111TH All LAWS. MO!No\NCES, RLll.!S, R[(MA1IOH$. AND L.Atlf'Ut. ORDERS f1F 
A.'ffPla.lC�R£liAROII011£PERF\lRIU,HC[U"lM[W!J'ik. 

ALL MIik CARRIED OJT :IMHJ. COl,FI..Y WTM AU .N'PUClaE lflHCl'.tl NCI U'!IJT'f r:tNf'NtY SJ!ECR:ATQcS NII LOCAL .llf11SCJC1l!JiW.. axJES, 
CJiQIWtC8 .NrlO N'PU:18.£ li(DJUTDIS. 
�.CRA-..S PRO'AIEI HDtE ,IC /ltOT'JOSCAU: L'fllESS cm£h5[NO'Q AKI Alts: ltl'TD(J(D l09«PI CISRM" ()l.Y. 

'- \N.fSS NO'EI OllOltSl. ff 1()11( g(M.1. ll(l1.(E fl.FNSIINC "-'rotWS. DU'IE>lT. APA.fflDfANCES. UIC UDOR t<CCWRY ro 
COWPlm AU. WST.IUAIOMS AS ta:AlII> OI TM[ atltae!i.. 

I. n£ 9..QCCNlltACltft 'StlilU. lfSfJU ..U. EWPIEKT NII W.mv.l.S IN Mnl!D#tCC •n1 111Atl.FAC'1\l!ffl's �A1l0NS LN.55 
St'(CIF'l:l,U.YSTAl[J) OllEl"fl5t. 
1. F '!HE sPEtflm EWi'MOCTCANtaTM IISTAL.l[() /1.'S � Of '!Kt5CtllAllllNCS,, 11£� �AU.PRCPOSE N4 H.lERNAllYE 
INST"lLATDtF'DR'APPRDVAl9VMCOHTRACIOlt 

I. 5l.eCOlflRACTat !ffM.l. omNN( .-Cl\.!M. ROUTM Of COMIIIKT, POl8t AHO Tl CMUS, OOUONG CAlllD A.S 9ID'#I Cit n£ PCJIIO, 
ao,tQ«; Al«> ttl.CO Pl.oUI OIU..O. Rt'llltlG tF COIQ.JT FOi l'OIIOI .UO 1EI..CCI !ilWl. llE APPRCMD IJT OJfO � 91E. 

SI. ff 911COMTRACTOR SHM1 Pfl01[Cf� IIPRCMIICNTS. l'AVDIOU'l, Cl.JIBS.� N() � #11' blill.'Cm PAAf 91AI.L 
SE IIEPARD AT 9.8COIQIU.C� NIOISE TO Tl£ SATISF'o\C1!0tl Of C*O. 

10. � SMAU.U:""1.YOO PfKftJILYOISPall:Clf Al.1.SCRAl'll&lUIIALS9.!01 AS�CMU5 AND OMRREM! ROIO'IJ> 
RIOil 1HE OCISDrte fM11Tl'. IH10IUS ftOICMD 9IALL 8E RE'MKD lO TN£ OIMR'S �tm 1.DCA'IDt. 

II. �o\CTIIA !ilW \.£\',( ,PfE,ISES IC 11.ENt c:ottDIIIOt 

BITE WORK GENERAL NOTES 
t. 11-E SlecortTRACTOR SK1U. CONTACT IJ'IIJTY I..OCAllNf. SERYKIS PRIOR lO n£ STAllT IF OOKS1RUC1KJ,1. 

2.. M.L!:XIS'llfGAClM:SE'IIOI. WA'ltR.�B.EClRIC, AMI OTHERU'lll1B'MElfENCfflrlJI:FIEl>IN 'HIORI(. SHAU.Bl:PR01ECTED AT 
JU DES. .lflC 'M£'£R(Cd!DJ n)R tl£Pt!OPER DCEW1kll �lH[ � SH.Ill !IE�TED 1.SOlll(CJEO 8't ct'lflrtACTOR, OO!IEWE 
CAU1llJI SHOllD BC USED !IT 11£ Sl.8CDfTRAC10R 1HJt EXCAVAlllC Cft Cllt.L.NCf'IER'!i NIOJII) OR t«AR UTUl'ES. SllllCOflltltCT 
StWJ.Pf!O',llf; SNUf TRMtffCi f'OA 1H[ WCflli:NC CFEW. ltlS aJ..NCU.U: 9.JrHOTBE:I.Jll[D ltl A) fAU. PRICIT(CTICW 9) cotf1rE) 
!PM:£. C) D.It'IIICAL SAmY 0) � A DX:,WAtQl 
l. ALI. snt tlORK stUrlL 8[ A.S NllCl.lEI (II lHE DRA'hCS NIO � SPBR:ATIJ(S.. 

•. F frlEtDSNn', 1M111SH. snM'S. IDRt5. snms. sma. ltlP SICll. MC) cmo R£ME StlM.1 Bt R01MZ> r.t01t H 5J1E NC> 
PSPOSlD Of LiaiY. 

!I. ALL ElCIS1IIC tlACTM SOER .... llR. CAS, EI.EC'Tl!IC NC) OffD ll1lffltS. ..at tnUlfERE wrH H D2'.WIDI CT 11£ 'Qi!(, SHAU. 
BE RBKMD 00/fM CAPPED, PUlCCO) 41' 0� IIISCO'tTN.11> AT PClt1$ MO! WU. NOT MERft:Rt •iH M m:aJncit CF 11£ 
�SU8.,8;TTllnEM'PIIO\I.UCFCONTIV.Cl!R,09IEIIW)/r',L.OtAL.1111.JTll 

O.StJ9CO!fm'ACTOO!IIM..L-.ZCllC51Ull8NfCETODCISTNG:511[1111111CeotmlllJcnctl. 

7. lHES8COlffl!ACltJII SHM.L PROVO[ 9TESIGWJ!: N ACCCll)NICt 11111" KOMO sPECllC.ci'TICII RlR SlE SDU,(i[. 

B. Msnt St!Al.l 8E CR.l«O Tri CAUSE 9Jftf'ACE WAmtltlR..QIIAWAYF'll'Olil 1ME' TR.IHSIIS90N WA'MDCTN«I TMOr ARC.IS. 

t. IIO FUCIIII D,8,lrflQ81T11•1U11AJ. SHAU.BE fllAIEl CII ntOlDfCJtl1Jron. F'ROrol llA1EIIIMS. !iJrrtOW °" IC( SllU. NOT BEPUaD '4 
"''f!UClt�1'. 

10. M: SIB atU 9WL 8£ OCIYJIIIC'l[D MG a3JO« 10 .. SIIOOlW t.M'CIIY C1UU PJIDl TO RftlD) 9,llf,t,C( .trfflUCA'llOM. SU 
,,..,,,.,.. 

,,. H: il!(AS Of nu OIIIOS PR(l'[lfTY IJIS'1JR8ll) 8'f 1ME WCIRk .tH) ..OT C0'10tD> BY l!tE 1tMR, � art DAM.WAY. � BE 
!aMJEI:> rn-. UMrt11M SLOPE.� 5TA81JZED TOPl!tWfTDlOSOI. 

12.ER(sc»tOJIITRCl.ilfAS.lll:Cs.lJ'�lllRtfGCONS'lR\J"10N,SllAU.BEINCCJIFaRlilANCEWITHKLOCAl.1.IIISCIClllli's 
ruoaJES FOR EROSION »G 5l1M>l1 a,ma_ 

1.1. Ml £Nml � SH..U 8£POIF'tRlfm lr4 �WIHT(ClflC.tLfta:ICA.TIOII flJI: C()CSlRIJCTIClf OF II"®�� """ 

STRUCTURAL STEEL NOTES: 
l ,.U. stm. IO!k !i!AU. S( wllVNCZEXI II. taXlRDANCE wrrH � ..i2J Ct«IHI") tH.ffl MOTID 00VU. !IIUCM.lt. 5lED. 5HotU II[ 
ASl'lll-�t.Mlffi"™"'11SE HlfflD ON H 91E�OR.,lolH.$. ffl!l.Dt9CN, MT.tilAWON � BCl.lllftSMAU. lltPDlrolll[J) N 
ACtCIIDNfCE ll1>t K .wtR1CM MSTilm: IF S1ED. COHSnlUC1QI (NSC) '\WIJAL f1F S1ID. �. 
2. AU. 'IIIB.lllilO SHAU. Bf Pt:M'DMD USNG OOXX EI.Et'ffltllES Mil NLmlG SHALL CCH'ORII( 10 MSC. Wll:RE FU.Er "m..o StZE:s ME Hal 
SHO'at, � K .,_,., SIZE PfR 1Ml.E J2.4 IN l>£ ,usi; -w.ut.lAI. CT S1m. �- PQflEll Slllf'ACES SKlU. eE 'l11JCHD 
UP. 

l. sot.ml CONNEl:TlOl1S SHAU. II[ AS'N AJ2S IDflMl TYPE (l/•l°f) CQNlo£CllQfS NCO � HA\IE MNNUII rl TIQ ICl.1' U1USS H01ED 
� SlEEl fASTUD IW!CWNI[ SIW1 BE C:M.Wazm I( AeC(tl!)IIIC[ "™ ASTII Al� (tlOT-QIP} 

4, Nl>I -STRUC:'R1RA&. o>MtmMS F'<JII !TEEL GRAntG YU USE !fr IU. A$N A 3G7 eoLTS t.tt.ESS IIOTm OMflWSE. 

� ffiIALLATP CJ" cooat O'AMSDf/ElC[ MIQfOR. SH.tU et POI IU.N..F'-C'IU!lfKS WIITIEN CCOWDIXD PAOCmUR[. JHE ANCtlart 
BOLT, OOIE.. C.. ROD !JUil COHFORlll TO WNl.f"ACUtDl'S REctWOIOAl'ION nll 6IEIIEH1 OO'IH Ol'I A'S 5t10lt\l OI THE OAAMICS. lrlO 
AE8AA 9tAU. • OJI' llffllM Mart CQfflU.CTrlt �"- IM(llll IJllUIIC HCl0 tt mtOC1E. 5PCOll. HftC'UtS. flSUIO BY 
Q7vtlllfCCXltQ.st!AU.lltrtf!fflltM[l)lfrt()ROllttQl&Alff"ftM411JfACNRCR'S:MMMMAl.l.OIU&t:lOo\lJ!AU.DP� 
AHOOtS stwl 8( SJMil!SS S1tD. lit MOT Ol'f'£D CM.V.LIID O,AltStQM !Kl.ts 9tMJ. llE PfflM)(J) SY RAYStf,1et£AO. ..... <I' 
......... EW._ 

6. ,\LL ST!lUC'I\IIIH. 51ED. 5H,\U, II: St.fflE) IN ACCOIIWa W1H TtONCAL SPECflCAllO'II Flit OONSlMICT(N (I" IWIIO � NETWIJI< 
sm;s. 

CONCRETE AND REINFORCING STEEL NOTES: 
I. AU.aJOIE'lt._.5KM.1.Ktl AC(OflDNIC[ .rH MACl»I. o\a l18. AQJJ&..AS'lll A184, ADI 111�NIJ1N[OGDIAND 

CXMffl.lCftOM ffmc:AU ml CAST� c:cllOIETE. 

t. AU. OCJ<l!E1t SH.it.L HA\ol A 1i1NNW c:it:lft£9SM SllOClH Dr 4cm "51 o\1 19 Oo\'t'S,. t.ll!S.S N01'l> 01H[lnllf.L 4 )GO 
5TIIDIC1lt{«xll P9}11AYll[IJE. 

, M FCI.I.OWNG lftlMJM CONCRE1£ CO\Ot SMlrll. 1£ PRCNtE> FOIi LIIWCIUIC Sffil lN.ESS 9-Wt OllEnlS[ Ott ORA.CS: 

ma£1[ c.t.ST ACAMT EMIH .. -... .3 IN. 
llWClfltOJ'O$ED10(ARJHCRWU.1HE1'! 

Ill .vii LAll(ZJt --·-·----2 INCH 
115 NCI SMMJ.DI It. W-,--1 1/2 IIOI 

(DfOll[1[ NOJ DPO!IO 10 E,UltH OR 1[,liff.'I OIi' tlOT 
CASTA;AMST'H:� 

SIM N'> .i.L ·--· ---l/• IIC>i 
BrMISN«JIXUIINS.,----·11/Z.IICH 

!I. .. l/.� � SIUU. IIE PROWi(!) U AU. DPOSm EllC[S (F � LIit\ IN MXXIIDAHtE SIii .ac l01 sre110t t.2.4 

e. IIISTotU.A?Di (I" CQGE'lt DPAHSON/llll>Gt NKHOR, SltAU. IIE PER l&AMlrACl\llfJl's llRIT1IN ��ff 
J,tOQI lllU, DOW1E1. CJ! lttJD SHI.LL. CC1iFOR1C TO 11.vt.l'ACUER's JIE:Cl:WIO)AllON Fa! EMIIElJEfT DEPTH OR AS 9to.t ON 
n£ O!IA1N.S. HO EAR SHAU. e[ M WJHOUT Milt CQ11RlrCRllt .YPftO'IAL .n [lllUilC HCUS N caa£1E. 9"£tlAL 
IN9'EC'JkW5, 11:aulS> BY GO\O!Nl C00D. SHAU. !E PSRIIMD IN OFUll 'R) lolA&IITMt UNdACTU!m(s llo\JIWIM AUDIIIMl..E 
LDID5. M.l ExPAN510N/llflXE NCt;ltil!S 9W.l 8E ST.IN.ESS S1m. OR tlOT aPPED CALVIHZEP. DCP&NSIOM ea..� 9W1. f£ 
PIOWlEO 8't lll,t.M5[T/tlEU!ft.&O 1&11 OR »PCKMD EWll.. 

1. CDOCII: CIUIJOI '!BT n fQT ROI.Ill) F'CR SA ON GIUCt 1'111 C00ETt IS l£SS 1KM :"iO a8t 111m (lie ttllU.2.l) 
1Nff.Tt8TM�ll[OD!l)$5WLl!Ef'flOlll)(Dl'f'll£CXIOl[l(SLfl"I.D: 

(A) R£!illl'S CF aJOIE1'E � Ttm PPftRE) AT 1'£ Sl.ff'\O'$ fl\N'fT, 

('!I) l'.DlJ1CA'IIOII a:� OCWICSM STRDfl:lH RIii: 'H COICRETtCRAK M'PLIJ). 

'1:llt Cltf:Amt lHM 51> 08C nR>S nt! CC !MW. ffJf'ORM 'TtE COGE'1t CUC:0 lE'ST. 

l AS,.,.. .tl.�All\E IO no. 7, TC5'I C"I\.HEt'i"SNAU. BE TAKEN ltrlTWJ.TAl.tl l)U[AfflJI flit ['OY 50 YNll'S ti' COWCIIE1t 
fllOY EACH Clfl'EROIT BA.101 P\MT. 

t. to..l'MDl'l'5"W.N0TBE Pl.ACED ON 11£WPN>SFDR S[VOl0ATSAflel PM) IS f'IIQIED, IJfUSS ITIS ',l!llfDB'f' 1tSt$ TMAT 
CDl'AESS\E STR£NC1H H.OS MDI �rT.IMC!l. 

10. At100NCl!El[SHM.19ESLl'PlUIINAaXIADAHC[•TMlEIMClrl9U'f'ICATIONr0RC0(51AUC'IXNOf'RADIOACCDSl«l'IOIII: 
.... 

BOIL COMPACTION NOTES FOR BLAB ON GRADE: 

I. CICA,VATE AS REQRD lO JEHM \Gff,t:nct1 NC) 1'Cf'SCl. DP02 tff)ISUID NA.MIil. SI.IIQtlDE IHJ PlAC[ 
CRl.lffDSTIJE.ASll[UO. 

f. C:CIPAC'!ION <ElnFICA'ltlM: NI IN5PEtTOI Ate llll1IDI CDlA'.AlXJt ll'f .t, OJ.AlSEI CEOlEONCAL mHt111CWt at 
OICINEIJI ISACaJ>TNI.£. 

l. AS ,M Al.'IEIINAllYE ltl "5P£C1!QI NCI 1IM1EH CERTFICATP, TIE "\.Kl61\IIIIE) SOI.� l!A5E SIW1. II[ CCWAC1QI 11TH 
°IDF'1Cllll �. UfflD8[LOI', 10 .. T IDSJIOl'l,lcaFIEI) PROCTi,t IIAllUJU otMStTYPER ASlll O 1S57 llcttm 
.

•. t.lJIPAC'IED !UIWiC SH.tU II[ 1.NP'tflW NII lDUID. PROWIC t" WIIIUII CIIU9IED 511N: OIi CRA'«L <Xllf'ICIEII llll 't' 
ll1S llKN( CQliFACl[!) SOL CJIA't(L SKAU.• IMlUIUl CRCll'J!iNm .-JI 10:,,:PAS'SNC 1• 5IEI£. 

!I. .t,S AN Al.1[111,AlM lO IDS t N/0 l flROOf' ltClU. ff 9.8JUC( SOI.$ 11tff $ PASSC!i Cf A WEl»Jlf sam \UAltlN 
PU'IE CCWACn:R (suctl A5 DAC IN 30/ll) at IWO-(P[RA'ID) SN:U DUi1 "'8111,'ftln' ltCWJI (9.0t AS DCIIAC 
P fi). N4T D'1 NfD8 'IH,\T Alt[ D.oJ.JIIDltD 9tllJ.D BE 1D1MD Nil tCJIU,C(I) Wilt A El-atAIEI lll'Nt.Ult 
fU.AICICOW'.&CTmlt!mlEI>� 

6, t(lf)At'l"*Cll1ERIAnRO'n£R,U.AACASCWSITE!HN.LIIIE[JTHESAM:Jl£Qlll0DnSASN01EDASO'tt. 

7, 'D. CDIPACTICW 9tAIJ.ll[PEl'llRII[]) II MXt111t1oVtCE WlH tmt«Al SJUl'ICAllON FOR CONS'IRUCJION CFRADID 
ACIDS ME1li1Mk SITES. 

COMPACTION EQUIPMENT: 

ELECTRICAL INSTALLATION NOTES 
1, AU. EUl:PnCAl WOftlC 9WJ. 8E PDlfURlllD IN ACCCIRIWfC£ 
lfflH THE PftOJlX:I' SP!QFICATIONS, M[C JtHO .-U. � l.OCM.. 
COO<S. 

2, CONOUf ROU'IINCS AA£ SC�llC. SIJ8CONTAliC1'0 SHAl.L 
INSTAil. � SO tH.\T ACC£SS TD EOI.IPUENJ IS NaT 
BUlCl<ED. 

J, WIRNO, ,w;i'WA'I' AHO SUPPORT M£1HOOS AHO ..... TE!tWS SHALL 
COMPLY WITH H A[QIAREUEHTS Of THE NEC � TD.COROll. 

4, ALL CR:\115 SKW. B£ SEQMGATED NfD .uM'""' WNMUM 
CG.£ SEPM.-.TIOII .S REOUfilm BY 'THE ND: NIO TnCOROIA.. 

5. aa£S Sll.&ll NOT BE Ll!OUrED 1tfRO..Q4 l..,IDOfJII-Snu: c.ia.[ 
""'' ....... 

S. EM;H 00 Df EVD!'r' P0W£R. POW[R P!WiE CONtlUClOR (l[., 
HOJS), � lrHO Tt CONOUC10R AHO Cla.£ SHAU. EE 
L«I.E'J WITM COt.OA'-COOED INSUlATDN Off W'.CTIIICAL 1lrrP£ {3M 
BRlrHD. 1/2 JNCH l'\JSTIC El.ECTRICM. TAPC Willi W PRCmCTJCIN, 
OR EOl.W.). ntE IODffFICATION MEIJtOO Sl'W..L CONP'OftM Wfflf f£C 
• OSHA. 

7 . ..U. � COUPON;J,lTS SIIAU. IE CLtMI.Y lMQ.£0 \r1IM 
P£RliW€NT UrilillEl3. AI.L EOUPMENT SHALL Bl LAll£L£tl � THEIR 
"'11..TIGE RAltla, PHASE COHFnllA'!Df • .C CQNF»JA.t,.TION. 
PWtR OIi ,..,.r:,rN ""DIC,, MCI 911.liNCH CIRCUIT ID HlM8£RS 
(U'.., PMEl.BOIIIO AND ORC\JIT kl':S). NO w.,«J -rrm, lMI0.5 
"""""· 
8. PA.� (IO NtJWBQS) N«> INl'mtW. �LIT � 
(CRCtJJT 10 HU¥8f1,tS) SIWJ. st CI.EA.'ILY LA8El.[I). NO 1-w.o 
WRJJTDI IAIELS AIJ.DIIE). 

9 . ..U. 1E � SlfALL BE CUT fUJSH WITH JoPPR<Ml) CtJ'TffiG 
TOOL TO RO,Q'( SHARf' i.DOES. 

10. POWER. C()H'mOL. � E� GROUfrtO WffllHC IN MING 
Of;! COHOUIT StW.L Bf SIHGl.E CONOOCTOR (saE " UC Oil 
LARCER), eotN, CNL RESISTNn' TH� OR llfWN-2, a.ASS II 
STRM«>ED COPPUt CAa.f RA.Tm Ft>R 90 ·c C1tff ,.,.., ORY) 
OP£RATION; usrm OR ueom FOR THE UXAllON ANO RJU.WAY 
StSml usm, lMLDS � SJ>CClf1ED. 

11. �M. ECUAl£HT CROOND wnte l,.OCl,ll:D IIDOORS 
stWJ. 8' SING&.£ eoMDUCTOft (SIZE & AWC Oil i..w:or,., IIOat', OIL 
RESISTNff THHN OR THIIIIN-2 GREDI ltSVLATDI, CLASS B 
S1RlrHO£D COPPIJt CA8I.E RA.TED FDR 90 ·c (W[f NI> ORr) 
OPDIATION; U$TtD OR UIJEl.£D !"OR TH£ LOCATION �D RACCWA.Y 
SYST8I U![l), UNLBS OTI£ftWISE snClf'B. 

12. POWUt AHO cotmtOt. �tolC. �T IN MINO Oft CONDIJff', 
stW..L. 8£ U\.111..11-c.oHDUCTOR, TYPE 1C CAil£ (Sill'. 14 AWC OR 
UACiaO, IOCH, OIL RESISTNIT 'Ml<I OR llflll'N-2, a.AS'S B 
SOWQll <:OPPEJII CAIi.[ RATED n>R 90 'C ("'fl ._,,., OR"I) 
DPOIAlMJN,; llllffij OUftll: Ji\OCET: USYEO OR L,treG.lO F'OR Tt£ 
lOCATIOff U'Sttl, UNl.[SS OTKERffll'. SPttflto. 

IJ, AU. POWDt Ml> POWtR C1t01MC1NC CONHECTIDt6 stWJ. BE 
alllP-sm.E, � MIi[ WCS AHO � IIY 1HOMAS 
AHO BmS (OR EOLW.). WCS MD Wflf.NUTS StW.J. !f fL\ttD 
fOf! OPERATION AT MO LeS 1HAH 7'"C (WC lf AVAII.Alll£). 

14, RACEW.Y #Cl Clr8lE TRAT stW..L BE L5TED OR lABll.ED FOR 
ELECTRICAL USC tt -'CCORD,INCE WITH MOM. UI.. ANSl/ltEE. MD 
NEC. 

ELECTIIICAL INSTALLATION NOTES (conL) 
15. '1LCTRQI,. METAWC �INC (tJIT) OR flGG NOtOE?AUJC COMMf 
(I.£., R1G1> P1tC S0t[D.U 40, OR ROO f"«= ,c)t[OlU: 80 fOR UJCATION5 
S\18.GT TO PH't'StcM. IWMGQ SK,tU f£ USED FOft ExP05[D M>oOR 
""""""'" 
1 e;, W:CTR!Cll. MtTAWC nJBINC (EMT). QECTRICAL NON!.6E1'.ll.UC nJIIHG 
(ENT), OR RICaO NOMM[TAl1£ CONOUT (AIGIO P'IIC. scwmu 40) SHM.L 
BE USED FOR COMCDUD MlOOR LOCA.TIONS. 

17. GAU'AH!Zm STm. IHltRUEDl,l,'l'E MET...WC: COtC>ulT (UC) 9-WJ.. BE 
U!ED FOR Olffl)O()f!: LOCA.TIONS HIO'iE Gft«.. 

16. RICO NONlffTALUC CONOllT (I.L, RICO PVC SCH£DILE -40 OR RICIO 
PYC SOtEDULE eo) 9....u. eE usm UND£RGAOUNO; OIR(Cf �E). IN 
M[AS Of OCCA90tW. LICHT "9tclE TIWnC 0A IMCASID t\l REtITT>RCm 
COHamt. h AREAS or HtA.'11' \9ICl£ 'TIWJIC. 

19. UQU0-11CHT FI.ElctlllE METMJJC CO+o..llT (UQUD-1TTE Fl.EX) SKIU. BE 
usm IMl>OCIRS ""' OlffllOOIIS, 'WHERE �Bft,\TlOH OCCIAtS OR l'I.D'IBIUTY IS 
""'"" 

lO.. CONOIAT NG 1UBIHC RTTINGS SHALL BE THlll£ADED OR 
<;oUPRtSSION-rn't PIO APPROVED f"OR TIIE LOCATION USED. SCT'SCftE'W 
FTTT1'fGS NtE IC)T IG'C£F'T,l(l.£. 

21, CADIJrE'S, DOXCS. Nffl MRDl'AiYS SHM.1. a[ USTE!) OR lA!IEl£D F'OR 
D.ECTJ;'ICIL USE 1M M:CORll.lNCE WlfM 1'0A. "'- ANSVEEE. ANO MtC. 

22', � SW.U. OE D'OX't'-co..rm (GRAY) AND IMCUU A Hf«lED 
t'ICMA 01310HED lO SWING OPOt OOWJflJMO; SWU 1£ PHO.IT T'rP£ £ 
(OR [COlr,L): AMO RAm> HEWo 1 (Off BETTER) INDOORS. OR � JR {OR 
�, oumooRS. 

23. EOUIPM[NT CABINETS. TERUtw.. BOXES, .MICTION BOXE'S, ANO PUU. 
B0JC[S S1W.1. 11£ Co\1.\/ANlliD Off EPOXY�l'UI S11E'£T S1tt1.., SHAU MED 
0A ElCcaD UL SO. Al«> RA.TED NEUA I {Oft BETTER) IM>OORS, OR l£IM 
3ft {Off emtR) OUTDOORS 

24-. WIETAL R[CEPTICt.E, SWITQ,I, ANO Ol\'ICt 801CES SJ.WL BE GALVNtlZED, 
EPOlC'l'-<:<MT!D. OFI N'.>N-coRROCl:NG; SHAU. l«tT OR O:caD IA ,14A 
J.NO ND1A OS I; N«> RATED HElrUi 1 (OR 8E11(R) NlOOflS, Oft wrATHUl 
PROTECD ('lilt' OR emtR) OUTOOORS. 

25. NOtKJWJC HC£'l'tlrCIL SWITCH. olNO DtlU BOlCE'S SMJ. WEET OR 
va;m:I Jr<lr,IA OS 2; AHO ""1!D NDUI I (OR emur) �. Oft 
E.AMR PROTEC'IDl {WP 00 SEM�) MDOORS, 

2G. 111£ SWCQNTRACTOR Stw..1. NQll'Y NrO OBTAIN frE'CESSAR'I' 
AUIHORllAllON fliOIII Tl£ COHTRACroR BUORf �NC 'f«IRI< ON THE 
,c pOll[ft t:imR1BUOON PNES, 

r,. 11tE SU9CCIHTRACTOR SM.I. PROVOE NEt£$SAAY 'DiCCINC ON 'Tl£ 
EIREAKDIS, c,a[S NID DtSmlBUl10III PN£lS 1H MXORCWtCE 'llfTH 'D£ 
JrPPUCABL[ <XlOES .AHD STAHONIOS TQ Slft'.QJAAO JIJNt6T LFE AND 
POOPERIY. 
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1 General Site Summary 

1.1 Report Summary 

AT&T Mobilltv, LLC Summarv 
Max Cumulative Simulated RFE Level on the <1% General Public Limit 
Ground 
Compliant per FCC Rules and Regulations? Will Be Compliant 
Compliant per AT&T Mobility, LLC's Policv? No 

The following documents were provided by the client and were uflllzed to create this 
report: 

RFDS: 10071172.PM201.RFDS.O 1092019 _As-Built-ln-Progress.CT5107 

CD's: 10071172.AE201.CT5107.CD.LTE.RFMod.Rev2.12.10.2019 

RF Powers Used: Max RRH Powers 

1.2 Fall Arrest Anchor Point Summary 

Fan Arrest Parapet Available Parapet Height Fall Arrest Anchor 
Anchor& (Y/N) (Inches) Avalable (Y /N) 

Parapet Info 
Roof Safety Info N N/A N 

ATI.T Proprlel<sy (Internal use only). Nol for use°' disclosure outside the AT&T companies, except under written agreement. men, AT&T lnlelle<:lual property. Al rtgh11 reiervect. 
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1.3 Slgnage Summary 

a. rre-�ne v1sn A1&1 �•anage (l:Xlsnng � 

I 

I I 
Information 1 

lnformollon 1 

,c:J A 

Information 2 Notice 

Information 2 Notice 
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1 
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2 Scale Maps of Site 

The following diagrams are included: 

• Site Scale Map
• RF Exposure Diagram - Composite View
• RF Exposure Diagram-AT&T Mobility, LLC Contribution
• RF Exposure Diagram - Elevation View - Southeast

AT&T rropdolary (Internal use only). Not tor use Of disclosure outside the AT&T companies, except under written agreement. @2019 All.T lnlellectuat properly. Al rtghb reserved. 
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3 Antenna Inventory 

The following antenna inventory was obtained by the customer and was utilized to create the site model diagrams: 

Operator 

AT&T MOBILITY LLC 

AT&T MOBILITY LLC 

AT&T MOBILITY UC 

AT&T MOBILITY UC 

AT&T MOBILITY UC 

AT&T M061LITY UC 

AT&T MOBILITY LLC 

AT&T MOBILITY UC 

AT&T MOBILITY LLC f Proposed) 

AT&T MOBILITY UC 

AT&T MOBILITY LLC 

AT&T MOBILITY LLC 

AT&T MOBILITY LLC 

AT&T MOBILITY UC 

AT&T MOBILITY UC 

AT&T MOBILITY UC 

AT&T MOBILITY UC 

AT&T MOBILITY LLC (Proposed) 

AT&T MOBILITY UC 

AT&T MOBILITY UC 

AT&T MOBILITY UC 

AT&T MOBILITY UC 

AT&T MOBILITY LLC 

AT&T MOBILITY LLC 

AT&T MOBILITY LLC 

AT&T MOBILITY LLC 

AT&T MOBILITY UC (Proposed) 

SPRINT 

SPRINT 

SPRINT 

SPRINT 

SPRINT 

TX Kor Ant 
Freq Az. aw Len Po- Po- Misc TX 

Ant.nna Mak• & Mada! Typa (MHz) Tachnology (Dag) (Dag} (ft) Po- Typa Unit Lou Count 

Fowerwave 7770 Panel 850 UMlS 40 82 4.6 40 TPO Watt 0 I 

Ccl 0PA-65R-LCUU-H6 Panel 722 LTE 40 66.4 6 40 TPO Watt 0 2 

Cci OPA-65R-LCUU-H6 Panel 1900 lTE 40 61.9 6 40 TPO Watt 0 4 

Kattrein-Scala 80().10966 Panel 763 LTE 40 67.9 8 40 TPO Watt 0 4 

Kalhreln-Scala 80(). t 0966 Panel 2100 LTE 40 64.4 6 40 TPO Wc1t 0 4 

Kallveln-Scala 80().10966 Panel 737 LTE 40 67.9 8 40 TPO Watt 0 4 

Kafhreln-Scala 80().10966 Faner 850 LTE 40 66 8 40 TPO Watt 0 2 

Kalt'l'eln-Scala 80(). l 0966 Porlt!ll 650 5G 40 66 8 40 TPO Watt 0 2 

Kattvetn-Scala 80().10966 Panel 2300 LTE 40 59.7 8 25 TPO Watt 0 4 

Powerwave 7770 Panel 850 UMlS 160 62 4.6 40 TPO Watt 0 I 

Ccl OPA-6SR-lCUU-H6 Panel 722 lTE 160 66.4 6 40 TPO Wall 0 2 

Cd OPA-65R-lCUU-K6 Panel 1900 lTE 160 61.9 6 40 TPO Walt C 4 

Kallveln-Scala 800-10966 Panel 763 lTE 160 67.9 8 40 TPO Watt 0 4 

Kallveln-Scalo 80().10966 Panel 2100 lTE 160 64.4 8 40 TPO Watt 0 4 

Kathreln-Scola 800-10966 Panel 737 lTE 160 67.9 8 40 TPO Watt 0 4 

Kattreln-Scala 80().10966 Panel 850 LTE 160 66 8 40 TPO Watt 0 2 

Kattretn-Scala BOO-10966 Panel 650 5G 160 66 8 40 Tl'O Watt 0 2 

Kathreln-Scalo 800-10966 Panel 2300 lTE 160 59.7 8 25 TPO Watt 0 4 

Powerwave 7770 Par.el 850 UMlS 280 82 4.6 40 TPO Watt 0 1 

Ccl OPA-65R-LCUU-H6 Panel 722 lTE 280 66.4 6 40 TPO Watt 0 2 

Ccl OPA-65R-LCUU-H6 Panel 1900 LTE 280 61.9 6 40 TPO Watt 0 4 

Kathreln-Scala 800-10966 Panel 763 LTE 280 67.9 8 40 TPO Watt 0 4 

Kathreln-Scala 8Q0.10966 Panel 2100 LTE 280 64.4 8 40 TPO Watt 0 4 

Ka!hreln-Scala 800-10966 Panel 737 lTE 280 67.9 8 40 TPO Watt 0 4 

Ka!hrein-Scala 800-109 66 Panel 850 lTE 280 66 B 40 TPO Walt 0 2 

Kallveln-Scala 800-10966 Panel 850 5G 280 66 8 40 TPO Watt 0 2 

Ka!tveln-Scala 600-10966 Panel 2300 LTE 280 59.7 8 25 TPO Watt 0 4 

Generic Panel 850 10 65 4.6 100 TPO Watt 0 0 

Generic Panel 1900 10 65 4.6 90 TPO Watt 0 0 

RFS APXVTM 14-C-!20 Panel 2500 10 68 4.7 160 TPO Watt 0 0 

RFS APXVSPP16-C-A20 Panel 850 100 65 6 100 TPO Watt 0 0 

RFS APXVSPP 16-C-A20 Panel 1900 100 65 6 90 TPO Watt 0 0 

ATI.TP'topt910ry�UMonly). Not tor UN or*c:IDl.rn oubid9 .. ATIT con,pcll'M&,H."9f lll'lftt wrifoenC191aMHnt.Cl:Ott AT&llnleledNI�. AllrlQMI �­
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Tolal Ant 

ERP Gain 
(Walls) (did) 

566.3 11.51 

1256.3 11.96 

4678.6 14.66 

3623.4 13.55 

6593.6 16.15 

3623.4 13.55 

2128.6 14.25 

2128.6 14.25 

3935.5 15.95 

566.3 11.51 

1256.3 11.96 

4678.6 14.66 

3623.4 13.55 

6593.6 16.15 

3623.4 13.55 

2128.6 14.25 

2128.6 14.25 

3935.5 15.95 

566.3 11.51 

1256.3 11.96 

4678.6 14.66 

3623.4 13.55 

6593.6 16.15 

3623.4 13.55 

2128.6 14.25 

2128.6 14.25 

3935.5 15.95 

1892.3 12.77 

3142.3 15.43 

6167.7 15.86 

2172.7 13.37 

3812.8 16.27 

z 

(AGL) MDT EDT 

118.7' QO 40 

116' QO 30 

118' QO 3" 

117' QO 3" 

117' QO 3" 

117' 00 3" 

117' 00 30 

ll7' 00 30 

117' 00 3• 

118.7' QO Z' 

118' 00 30 

118' 00 Z' 

117' 00 Z' 

117' QO Z' 

ll7' QO Z' 

117' QO Z' 

117' 00 2" 

ll7' QO 3" 

118.7' 00 40 

ll8' 00 30 

118' 00 60 

1 17' 00 60 

117' QO 60 

117' QO 60 

117' D° 60 

117' oo 60 

117' 00 30 

93.7' 00 00 

93.7' QO 00 

93.7' QO 00 

93' 00 00 

93' 00 00 
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17 
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20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

31 

32 

33 

33 

34 

34 

35 

36 

36 

37 

37 

38 

39 

39 

TX Hor Ant Total Ant 
Freq /u aw L.n l'o- l'o- Mlle TX ERP Gain z 

Operator ...,,..nna Make I. Model Type (MHz) Technology (Deg) (Deg) (ff) Po- Type Unit lO$s Count (Walls) (did} (AGL) 

SPRINT RFS APXVTM 14-C-120 Panel 2500 100 68 4.7 160 TPO Watt 0 0 6167.7 15.86 93.7' 

SPRINT Generic Panel 850 190 65 4.6 100 TPO Watt 0 0 1892.3 12.n 93.7' 

SPRINT Generic Panel 1900 190 65 4.6 90 TPO Watt 0 0 3142.3 15.43 93.7' 

SPRINT RFS APXVTM14-C-120 Panel 2500 190 68 4.7 160 TPO Watt 0 0 6167.7 15.86 93.7' 

SPRINT !Decommissioned) And<ew S44G65VTZASX Panel 850 20 6S 4 0 TPO Watt 0 0 0 13.81 108' 

SPRINT 1Decommlssloned) Anci'ew 844G6SVTZASX Panel 850 20 6S 4 0 TPO Watt 0 0 0 13.81 108' 

SPRINT (Decommissioned) Mctew 844G6SVTZASX Panel 650 20 6S 4 0 TPO Watt 0 0 0 13.81 108' 

SPRINT (Decommissioned) Andrew S44G65VTZASX Panel 850 20 6S 4 0 TPO Watt 0 0 0 13.81 108' 
SPRINT (Decommissioned) Andrew 844G6SVTZASX Panel 650 140 65 4 0 TPO Watt 0 0 0 13.81 108' 
SPRINT (Decommissioned) Andrew B44G65VTZASX Panel 850 140 65 4 0 TPO Watt 0 0 0 13.81 108' 
SPRINT (Decommissioned) Arldtew S44G65VTZASX Panel 850 140 65 4 0 TPO Wot! 0 0 0 13.81 108' 
SPRINT (Decommissioned, Andrew S44G65VTZASX Panel 850 140 65 4 0 TPO Watt 0 0 0 13.81 \08' 

SPRINT (Decommissioned, Andrew S44G6SVTZASX Panel 850 260 65 4 0 TPO Watt 0 0 0 13.B l 108' 

SPRINT (Decommissioned) And/ew 844G65VTZASX Panel 850 260 65 4 0 TPO Watt 0 a 0 13.81 108' 
SPRINT (Decommissioned) Andrew S44G65VTZASX Panel 850 260 65 4 0 TPO Wall 0 a 0 13.81 108' 
SPRINT (Decommissioned) Andl.ew S44G65VTZASX Panel 850 260 65 4 0 TFO Watt 0 0 0 13.81 108' 

T-MOBILE Ericsson AIR 21 B2A B4P Panel 1900 40 65 4.7 40 TPO Watt 0 0 13n.4 15.37 81.7' 

T-MOBILE Ericsson AIR 21 B2A B4F Panel 2100 40 65 4.7 160 TPO Watt 0 0 5509.6 15.37 81.7' 

T-MOBILE Andrew LNX-6515DS-VTM Panel 700 40 65 8 160 TPO Watt 0 C 4427.1 14.42 80' 
T-MOBILE Ericsson AIR 32 82A 866AA Par.el 1900 40 63 4.9 160 lPO Watt 0 0 6167.7 15.86 81.5' 

T-MOBILE Ericsson AIR 32 82A 866AA Panel 2100 40 61 4.9 160 TPO Watt 0 0 6167.7 15.86 81.5' 

T-MOBILE Ericsson AIR 21 B2A 84P Panel 1900 150 65 4.7 40 TPO Watt 0 0 1377.4 15.37 81.7' 

T-MOBILE Ericsson AIR 21 B2A 84P Panel 2100 150 65 4.7 160 TFO Watt 0 0 5509.6 15.37 81.7' 

T-MOB!LE Andtew LNX-65150$-VTM Panel 700 150 65 8 160 TFO Watt 0 0 4427.1 J.4.42 80' 

T-MOBILE Ericsson AIR 32 B2A B66M Panel 1900 150 63 4.9 160 TPO Woll 0 0 6167.7 15.86 81.5' 

T-MOBILE Ericsson AIR 32 82A 866AA Panel 2100 150 61 4.9 160 TPO Watt 0 0 6167.7 15.86 61.5' 

T-MOBILE Ericsson AIR 21 82A 84P Panel 1900 270 65 4.7 40 TPO Watt 0 0 1377.4 15.37 81.7' 

T-MOBILE Ericsson AIR 21 82A B4P Panel 2100 270 65 4.7 160 TPO Watt 0 0 5509.6 15.37 81.7' 

T-MOBILE Anaew LNX-6515DS-VTM Panel 700 270 65 8 160 TPO Watt 0 0 4427.1 14.42 80' 

T-MOBILE Erfcucn AIR 32 82A 866AA Panel 1900 270 63 4.9 160 TPO Wall 0 0 6167.7 15.86 Bl.5' 
T-MOBILE Ericsson AIR 32 B2A B66M Panel 2100 270 61 4.9 160 TPO Watt 0 0 6167.7 15.86 81.5' 

Note: The Z reference Indicates the bottom cf the antenna height above ground level (AGL). Effective Radiated Power (ERP) Is provided by the operator or 
based on Sltesafe experience. The values used in the modeling may be greater than are currently deployed. For other operators at this site 1he use of 
"Generic" as an antenna model or "Unknown" for o wireless operator means the Information with regard to operator, their FCC ncense and/or antenna 
Information was not available nor could It be secured wh!le on site. Other operator's equipment, antenna models and powers used for modelng ore 
based on obtained Information or Sltesafe experience. Proposed equipment Is tagged as (Proposed) under Operator or Anmnna Make & Model. 

Nole: AT&T plans to add 2300 MHz SOARS remotes lo antennas 4, 8 ond 12. 
At&Thoprielciry(lnfMnalUNOr,fr).NDlklrusectdilcloslftcw*IMATI.Tc:ompanlas,e11c:eptlnldw'Ma.ttagiffmeat.c=o1,AT1.t�propertr.Alrtgtltl�. 
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4 Emission Predictions 

In the RF Exposure Simulations below, all heights are reflected with respect to main site level. In 

most rooftop cases this is the height of the main rooftop and in other cases this can be ground 
level. Each different height area, rooftop, or platform level is labeled with its height relative to 
the main site level. Emissions are calculated appropriately based on the relative height and 
location of that area to all antennas. The total analyzed elevations in the below RF Exposure 
Simulations are listed below. 

• GROUND LEVEL= O'

The Antenna Inventory heights are referenced to the same level. 

AT&T Proprietary (Infernal use only). Nol tor use or dtsclos!Ke ouhlde the ATI.T companies. except under written agreement. Cl2019 ATI.T lntelectuat property. Al dghls reserved. 

Page 9 



0 

\ 
(Feet) 

9.4 18.8 
www.sitesafe.com 

Site Name:NORTH H ... VEN SOUTH 

1/30/2020 11:51:02 .._M 

RF Exposure Simulation For: NORTH HAVEN SOUTH 

Composite View 

1,ATE 1 
: ..... y, 

SPRINT (IDEN) 

i 

! 
MONOPOLE=121' 

SPRINT llr-----, 

�I 'I AT&T 
w ... 

I 

MOBIIE GROUND LEVEL 

GATE2 

i 

AGL 

' ! 
' I 
.(. GATE g 
,' I 

% of FCC Public Exposure Limit 

Spatial average O' - 6' 

>= 5000 

!I al FCC Publk Expmuro L1m11 

>= 500 >z 100 >= 5 --= 
.ATafM081lffl'llC .VE«IZOHWlflLlfM 

C.ffltlr ldentlftutlon 

T-MOIU 

o-

a. ...... 
PtopoHdBamon/ 

-

<5 

O
UNlHOWNCAAMR 

Sltenfe OET �5 Model 

Near Field Boundary: 
1.5 • Aperture 

Reflection Factor: 1 

Spatially Avera1ed 



r 

0 

1 

\ 
(Feet) 

I 
9.4 

www.sltesafe.com 

1 
18.8 

Site Name:NORTH HAVEN SOUTH 
1/30/2020 11:53:44 AM 

RF Exposure Simulation For: NORTH HAVEN SOUTH 

AT&T Mobility, LLC Contribution 

hATEl 
l,v, 

SPRINT (IDEN) 

MONOPOLE=12l' 

GATE2 
I 

I 

SPRINT 11-----. 

tl I 'I 

TIMOBILE 

AT&T 

GROUND LEVEL 

AGL 

\ 

\ 

I 

GATE 3 
i 

% of FCC Public Exposure Limit 

Spatial average O' - 6' 

" of FCC Pub!k Expos1,1ra Urnlt 

>=5000 >• 500 >= 100 >- 5 <5 

c......,_ 

1 

-�TlTM08a.JTYUC \'ERIZONV.:IRCI.W T-.C 

o- O
UNICHO'NMCIJIR!EII 

Barrier 
l'n,poNd Berrien/ 

Sp 

S�•••fe OET-65 Model 
Noor Field Boundary: 

1.5 • Aperture 
Reflection Factor: 1 
Spatially Averqed 



r 

0 

\ 
(Feet) 

15 30 
www.sltesefe.com 

Site Name:NORTM HAVEN SOUTH 
l/30/202012:36:33 PM 

RF Exposure Simulation For: NORTH HAVEN SOUTH 

Elevation View - Southeast 

FENCE 

>=5000 

-

i 

1 

% of FCC Public Exposure Limit 

Spatial average O' - 6' 

Hal FCC Public ExpaauN Umlt 

>= SOO >= 100 >• S 

c.nt.r ldtmtfkfltlon 
.... Tl,T"MOII.JlYliC .YEIIIZON'MrtEltS$ 

O
T-MOlWl.f o-
5lcna.pnd 

<_S 

o--"""'· 

��» � II • � fr1 II • II 
C.udon1 C..-..1 �2 Noc�1 W"'*'f Wanin&1 tnfal lnfo2 RF= 

-
,..,......_, 

1 

1 

stte:safe OET-65 Model 

Near Field Boundary: 
1.5 • Aperture 

Refltction Factor: 1 
Sinafe level (0) 



SITESAF'E 
., 11e ..... uA .. cc c .. ,. ... n• 

5 Site Compliance 

5.1 Site Compliance Statement 
Upon evaluation of the cumulative RF emission levels from all operators at this site, RF 
hazard signage and antenna locations, Sitesafe has determined that: 

AT&T Mobility, LLC will be compliant when the remediation recommended in Section 5.2 
or other appropriate remediation is implemented. 

The compliance determination is based on General Public RFE levels derived from 
theoretical modeling, RF signage placement, proposed antenna inventory and the level 
of restricted access to the antennas at the site. Any deviation from the proposed 
AT&T Mobility, LLC deployment plan could result in the site being rendered non­
compliant. 

Modeling is used for determining compliance and the percentage of MPE contribution. 

5.2 Actions for Site Compliance 
Based on FCC regulations, common industry practice, and our understanding of 
AT&T Mobility, LLC's RF Safety Policy requirements, this section provides a 
statement of recommendations for site compliance. Recommendations have been 
proposed based on our understanding of existing access restrictions, signage, 
and an analysis of predicted RFE levels. 

AT&T Mobility, LLC will be made compliant if the following changes are implemented: 

Monopole Access Location 
(1) Yellow Caution 28 sign(s) required.

Notes: 

• Any existing signage that conflicts with the proposed signage in this
report should be removed per AT&T Signage Posting Rules.

• Signage may already be in place. Sitesafe does not have record of any
existing signage because there were no previous visits or data supplied
regarding them. All remediation is based on a worst-case scenario.

ATI.T Proprietary (Internal UM only). Nol tor use or dlsclosure ovbkle the AT&T companies. except under wrlHen agreement. C2019 ATI.T lntelleclual property. Al �ghls reserved. 
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6 Reviewer Certification 

The reviewer whose signature appears below hereby certifies and affirms: 

That I am an employee of Site Safe, LLC, in Vienna, Virginia, at which place the staff and I 

provide RF compliance services to clients in the wireless communications industry; and 

That I am thoroughly familiar with the Rules and Regulations of the Federal 

Communications Commission (FCC} as well as the regulations of the Occupational Safety 

and Health Administration (OSHA), both in general and specifically as they apply to the 

FCC Guidelines for Human Exposure to Radio Frequency Electromagnetic Fields; and 

That I have thoroughly reviewed this Site Compliance Report and believe it to be true and 

accurate to the best of my knowledge as assembled by and attested to by Young Kim. 

January 30. 2020 

� a- Anthony Handley

ATU Proprietary (Internal use only). Not fa, Ute· or dlsclosllf& oulslde the ATI.T companies, except under written agreement. 02019 ATI.I lnlelleclual properly. Al rlghls reserved. 
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Appendix A - Statement of Limiting Conditions 

Sitesafe has provided computer generated model(s) in this Site Compliance Report to 
show approximate dimensions of the site, and the model is included to assist the reader 
of the compliance report to visualize the site area, and to provide supporting 
documentation for Sitesafe 's recommendations. 

Sitesafe may note in the Site Compliance Report any adverse physical conditions, such 
as needed repairs, that Sitesafe became aware of during the normal research involved 
in creating this report. Sitesafe will not be responsible for any such conditions that do exist 
or for any engineering or testing that might be required to discover whether such 
conditions exist. Because Sitesafe is not an expert in the field of mechanical engineering 
or building maintenance, the Site Compliance Report must not be considered a 
structural or physical engineering report. 

Sitesafe obtained information used in this Site Compliance Report from sources that 
Sitesafe considers reliable and believes them to be true and correct. Sitesafe does not 
assume any responsibility for the accuracy of such items that were furnished by other 
parties. When conflicts in information occur between data collected by Sitesafe 
provided by a second party and data collected by Sitesafe, the data will be used. 

ATIT Proprtetary (Internal use only). Nol 10< use Of dlsclosuro outside the ATlT companies, except under wrlHen agreement. Ga019 ATlT Intellectual property. All rlgh!s reserved. 
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Appendix B - Regulatory Background Information 

FCC Rules and Regulations 
In 1996, the Federal Communications Commission (FCC) adopted regulations for 
evaluating the effects of RF emissions in 47 CFR § 1 .1307 and 1.1310. The guideline from 
the FCC Office of Engineering and Technology is Bulletin 65 ("OET Bulletin 65"), Evaluating 
Compliance with FCC Guidelines for Human Exposure to Radio Frequency 
Electromagnetic Fields, Edition 97-01, published August 1997. Since 1996, the FCC 
periodically reviews these rules and regulations as per their congressional mandate. 

FCC regulations define two separate tiers of exposure limits: Occupational or 
"Controlled environment" and General Public or "Uncontrolled environment". The 
General Public limits are generally five times more conservative or restrictive than the 
Occupational limit. These limits apply to accessible areas where workers or the general 
public may be exposed to Radio Frequency (RF) electromagnetic fields. 

Occupational or Controlled limits apply in situations in which persons are exposed as a 
consequence of their employment and where those persons exposed have been made 
fully aware of the potential for exposure and can exercise control over their exposure. 

An area is considered a Controlled environment when access is limited to these aware 
personnel. Typical criteria are restricted access (i.e. locked or alarmed doors. barriers, 
etc.) to the areas where antennas are located coupled with proper RF warning signage. 
A site with Controlled environments is evaluated with Occupational limits. 

All other areas are considered Uncontrolled environments. If a site has no access controls 
or no RF warning signage it is evaluated with General Public limits. 

The theoretical modeling of the RF electromagnetic fields has been performed in 
accordance with OET Bulletin 65. The Maximum Permissible Exposure (MPE) limits utilized 
in this analysis are outlined in the following diagram: 

FCC Limits for Maximum Permlsslble Exposure (MPE) 
Plane-wave Equivalent Power Density 

1000 ,----------;:::::::=:==:::=:====� 
-Occupational 

� 1 oo
, - -General Public, 

.e 
== 
§. 10-i-----------3..�-------------------

"' 
C 

\ ,/ 
'----"" Ia. 0.1 ,------------

0.01 +- ----�- -- --�--� 
0 10 100 1,000 10,000 

Frequency (MHz) 
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Limits for Occupational/Controlled Exposure (MPE) 

Frequency Electric Magnetic Power AveraglngTime IEl2, 
Range Reid Field Density (S) I H 1 2 or S (minutes) 
(MHz) Strength (E) Strength (mW/cm2) 

(V/m) (H)(A/m) 
0.3-3.0 614 1.63 (100)* 6 

3.0-30 1842/f 4.89/f (900/1'2)* 6 

30-300 61.4 0.163 1.0 6 

300-1500 f/300 6 

1500- 5 6 

100,000

Limits for General Population/Uncontrolled Exposure (MPE) 

Frequency Electric Magnetic Power AveragingTime IEl 2, 
Range Field Field Density (S) I H 12 or S (minutes)
(MHz) Strength (E) Strength (mW/cm2) 

(V/rn) (HJ (A/rn) 
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- 1.0 30 
100,000

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

OSHA Statement 

The General Duty clause of the OSHA Act (Section 5) outlines the occupational safety 
and health responsibilities of the employer and employee. The General Duty clause in 
Section 5 states: 

(a) Each employer-

(1) shall furnish to each of his employees employment and a place of
employment which are free from recognized hazards that are
causing or are likely to cause death or serious physical harm to his
employees;

(2) shall comply with occupational safety and health standards
promulgated under this Act.

(b) Each employee shall comply with occupational safety and health standards and
all rules, regulations, and orders issued pursuant to this Act which are applicable to
his own actions and conduct.

OSHA has defined Radiofrequency and Microwave Radiation safety standards for 
workers who may enter hazardous RF areas. Regulation Standards 29 CFR § 191 O. t 47 
identify a generic Lockout/Tagout procedure aimed to control the unexpected 
energization or startup of machines when maintenance or service is being performed. 

ATLT Proprietary (Internal use only). Nol for use or clsclosure oulskl& Ille ATI.T companies. except under wrlHen agreement Cl2019 AT&T Intellectual property. Al rfgh1s rese,ved. 
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Appendix C - Safety Plan and Procedures 

The following items are general safety recommendations that should be administered 
on a site by site basis as needed by the carrier. 

General Maintenance Work: Any maintenance personnel required to work immediately 

in front of antennas and / or in areas indicated as above 100% of the Occupational 
MPE limits should coordinate with the wireless operators to disable transmitters during 
their work activities. 

Training and Qualification Verification: All personnel accessing areas indicated as 
exceeding the General Population MPE limits should have a basic understanding of 
EME awareness and RF Safety procedures when working around transmitting antennas. 
Awareness training increases a worker's understanding to potential RF exposure 

scenarios. Awareness can be achieved in a number of ways (e.g. videos, formal 
classroom lecture or internet-based courses). 

Physical Access Control: Access restrictions to transmitting antennas locations is the 
primary element in a site safety plan. Examples of access restrictions are as follows: 

• Locked door or gate
• Alarmed door
• Locked ladder access
• Restrictive Barrier at antenna (e.g. Chain link.with posted RF Sign)

RF Signage: Everyone should obey all posted signs at all times. RF signs play an 
important role in properly warning a worker prior to entering into a potential RF Exposure 
area. 

Assume all antennas are active: Due to the nature of telecommunications 
transmissions, an antenna transmits intermittently. Always assume an antenna is 
transmitting. Never stop in front of an antenna. If you have to pass by an antenna, 
move through as quickly and safely as possible thereby reducing any exposure to a 
minimum. 

Maintain a 3-foot clearance from all antennas: There is a direct correlation between the 
strength of an EME field and the distance from the transmitting antenna. The further 
away from an antenna, the lower the corresponding EME field is. 

Site RF Emissions Diagram(s): Section 4 of this report contains RF Diagram(s) that outline 
various theoretical Maximum Permissible Exposure (MPE) areas at the site. The modeling 
is a worst-case scenario assuming a duty cycle of 100% for each transmitting antenna 
at full power. This analysis is based on one of two access control criteria: General Public 
criteria means the access to the site is uncontrolled and anyone can gain access. 
Occupational criteria means the access is restricted and only properly trained 
individuals can gain access to the antenna locations. 

AT&T l'roprlela,y (Infernal use only}. Nollor use or dlsclosure outside the AIU companies, except under wr1llen agreement. 02019 ATU lntelecluol property. Al �ghls rese,ved. 
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Appendix D - RF Emissions 

The RF Emissions Simulation{s) in this report display theoretical spatially averaged 
percentage of the Maximum Permissible Exposure for all systems at the site unless 
otherwise noted. These diagrams use modeling as prescribed in OET Bulletin 65 and 
assumptions detailed in Appendix E. 

The key at the bottom of each RF Emissions Simulation indicates percentages displayed 
referenced to FCC General Public Maximum Permissible Exposure (MPE) limits. Color 
coding on the diagram is as follows: 

• Areas indicated as Gray are predicted to be below 5% of the MPE limits. Gray
represents areas more than 20 times below the most conservative exposure limit.
Gray areas are accessible to anyone.

• Green represents areas are predicted to be between 5% and 100% of the MPE
limits. Green areas are accessible to anyone.

• Blue represents areas predicted to exceed the General Public MPE limits but are
less than Occupational limits. Blue areas should be accessible only to RF trained
workers.

• Yellow represents areas predicted to exceed Occupational MPE limits. Yellow
areas should be a·c:c:essible only to RF trained workers able to assess current
exposure levels.

• Red represents areas predicted to have exposure more than 10 times the
Occupational MPE limits. Red indicates that the RF levels must be reduced prior to
access. An RF Safety Plan is required which outlines how to reduce the RF energy in
these areas prior to access.

If trained occupational personnel require access to areas that are delineated as above 
100% of the limit, Sifesafe recommends that they utilize the proper personal protection 
equipment (RF monitors), coordinate with the carriers to reduce or shutdown power, or 
make real-time power density measurements with the appropriate power density meter 
to determine real-time MPE levels. This will allow the personnel to ensure that their work 
area is within exposure limits. 

ATI.T Proprietary (Internal use only). Nol 10< use or d1scloSU1e oulslde t1te AT&T companies, except under written agremenl. 02019 AT&! lnlelectual prope,ty. Al rights rM<tlY<td. 
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Appendix E - Assumptions and Definitions 

General Model Assumptions 
In this site compliance report, it is assumed that all antennas are operating at full power 
at all times. Software modeling was performed for all transmitting antennas located on 

the site. Sitesafe has further assumed a 100% duty cycle and maximum radiated power. 

The modeling is based on recommendations from the FCC's OET-65 bulletin with the 
following variances per AT&T guidance. Reflection has not been considered in the 
modeling, i.e. the reflection factor is 1.0. The near/ far field boundary has been set to 1.5 
times the aperture height of the antenna and modeling beyond that point is the lesser of 
the near field cylindrical model and the far field model taking into account the gain of 
the antenna. 

The site has been modeled with these assumptions to show the maximum RF energy 
density. Areas modeled with exposure greater than 100% of the General Public MP E level 
may not actually occur but are shown as a prediction that could be realized. Sitesafe 
believes these areas to be safe for entry by occupationally trained personnel utilizing 
appropriate personal protective equipment (in most cases, a personal monitor). 

Use of Generic Antennas 
For the purposes of this report, the use of "Generic" as an antenna model, or "Unknown" 
for an operator means the information about a carrier, their FCC license and/or antenna 
information was not provided and could not be obtained while on site. In the event of 
unknown information, Sitesafe will use our industry specific knowledge of equipment, 
antenna models, and transmit power to model the site. If more specific information can 
be obtained for the unknown measurement criteria, Sitesafe recommends remodeling 
of the site utilizing the more complete and accurate data. Information about similar 
facilities is used when the service is identified and associated with a particular antenna. 
If no information is available regarding the transmitting service associated with an 
unidentified antenna, using the antenna manufacturer's published data regarding the 
antenna's physical characteristics makes more conservative assumptions. 

Where the frequency is unknown, Sitesafe uses the closest frequency in the antenna's 
range that corresponds to the highest Maximum Permissible Exposure {MPE). resulting in 
a conservative analysis. 

ATI.T l'IOprlotary (Internal use only). Notlor u,e or dlsclosuro outside the "'"'companies.except under wrlllen agreement. 02019 AT&T lntoloctual properly. Al �ghls reserved. 
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Appendix F - Deflnlttons 

5% Rule - The rules adopted by the FCC specify that, in general, at multiple transmitter 
sites actions necessary to bring the area into compliance with the guidelines are the 
shared responsibility of all licensees whose transmitters produce field strengths or power 
density levels at the area in question in excess of 5% of the exposure limits. In other 
words, any wireless operator that contributes 5% or greater of the MPE limit in an area 
that is identified to be greater than 100% of the MPE limit is responsible for taking 
corrective actions to bring the site into compliance. 

Compliance - The determination of whether a site complies with FCC standards with 
regards to Human Exposure to Radio Frequency Electromagnetic Fields from 
transmitting antennas. 

Decibel (dB) - A unit for measuring power or strength of a signal. 

Duty Cycle - The percent of pulse duration to the pulse period of a periodic pulse train. 
Also, may be a measure of the temporal transmission characteristic of an intermittently 
transmitting RF source such as a paging antenna by dividing average transmission 
duration by the average period for transmission. A duty cycle of 100% corresponds to 
continuous operation. 

Effective (or Equivalent) Isotropic Radiated Power (EIRPJ - The product of the power 
supplied to the antenna and the antenna gain in a given direction relative to an 
isotropic antenna. 

Effective Radiated Power (ERP) - The product of the power supplied to the antenna and 
the antenna gain in a given direction relative to a half-wave dipole antenna. 

Gain (of an antenna) - The ratio of the maximum power in a given direction to the 
maximum power in the same direction from an isotropic radiator. Gain is a measure of 
the relative efficiency of a directional antenna as compared to an omnidirectional 
antenna. 

General Population/Uncontrolled Environment- Defined by the FCC as an area where 
RF exposure may occur to persons who are unaware of the potential for exposure and 
who have no control over their exposure. General Population is also referenced as 
General Public. 

Generic Antenna - For the purposes of this report. the use of "Generic" as an antenna 
model means the antenna information was not provided and could not be obtained 
while on site. In the event of unknown information, Sitesafe will use its industry specific 
knowledge of antenna models to select a worst-case scenario antenna to model the 
site. 

Isotropic Antenna - An antenna that is completely non-directional. In other words, an 
antenna that radiates energy equally in all directions. 

Maximum Measurement - This measurement represents the single largest measurement 
recorded when performing a spatial average measurement. 

Maximum Permissible Exposure (MPE} - The rms and peak electric and magnetic field 
strength, their squares, or the plane-wave equivalent power densities associated with 
these fields to which a person may be exposed without harmful effect and with 
acceptable safety factor. 

AT&T l'rop<lelary (Internal use only). Nollor u,e or dlsclos'"e outside the AT&T companies. except under written agreement. C2019 AT&T lntelectual PfOperly, Al �ghts reserved. 
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Occupational/Controlled Environment- Defined by the FCC as an area where RF 
exposure may occur to persons who are aware of the potential for exposure as a 
condition of employment or specific activity and can exercise control over their 
exposure. 

OET Bulletin 65-Technical guideline developed by the FCC's Office of Engineering and 
Technology to determine the impact of RF exposure on humans. The guideline was 
published in August 1997. 

OSHA (Occupational Safety and Health Administration) - Under the Occupational Safety 
and Health Act of 1970, employers are responsible for providing a safe and healthy 
workplace for their employees. OSHA's role is to promote the safety and health of 
America's working men and women by setting and enforcing standards; providing 
training, outreach and education; establishing partnerships; and encouraging continual 
process improvement In workplace safety and health. For more information, visit 
www.osha.gov. 

Radio Frequency Exposure or Electromagnetic Fields - Electromagnetic waves that are 
propagated from antennas through space. 

Spatial Average Measurement-A technique used to average a minimum of ten (10) 
measurements taken in a ten (10) second interval from zero (OJ to six (6) feet. This 
measurement is intended to model the average energy a 6-foot tall human body will 
absorb while present in an electromagnetic field of energy. 

Transmitter Power Output (TPO) - The radio frequency output power of a transmitter's 
final radio frequency stage as measured at the output terminal while connected to a 
load. 
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Appendix G - References 

The following references can be followed for further information about RF Health and 
Safety. 

Site Safe, LLC 
http://www.sitesafe.com 
FCC Radio Frequency Safety 
http://www.fee.gov/ encyclopedia/radio-frequency-safety 
National Council on Radiation Protection and Measurements (NCRP) 
http://www.ncrponline.org 
Institute of Electrical and Electronics Engineers, Inc., (IEEE) 
http://www.ieee.org 
American National Standards Institute (ANSI) 
http://www.ansi.org 
Environmental Protection Agency (EPA) 
http://www.epa.gov/radtown/wireless-tech.html 
National Institutes of Health (NIH) 
http://www.niehs.nih.gov/health/topics/ agents/emf/ 
Occupational Safety and Health Agency (OSHA) 
http://www.osha.gov/SLTC/radiofreguencyradiation/ 
International Commission on Non-Ionizing Radiation Protection (ICNIRP) 
http://www.icnirp.org 
World Health Organization (WHO) 
http://www.who.int/peh-emf/en/ 
National Cancer Institute 
http://www.cancer.gov/ cancertopics/factsheet /Risk/ cellphones 
American Cancer Society (ACS) 
http://www.cancer.org/docroot/PED/content/PED l 3X Cellular Phone Towers.asp?sit 
earea=PED 
European Commission Scientific Committee on Emerging and Newly Identified Health 
Risks 
http://ec.europa.eu/health/ph risk/committees/04 scenihr/docs/scenihr o 022.pdf 
Fairfax County, Virginia Public School Survey 
http://www.fcps.edu/fts/safety-security/RFEESurvey/ 
UK Health Protection Agency Advisory Group on Non-Ionizing Radiation 
http://www.hpa.org.uk/webw/HPAweb&HPAwebStandard/HPAweb C/ 1317133826368 
Norwegian Institute of Public Health 
http://www.fhi.no/dokumenter/545eea7l47.pdf 
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December 03, 2019 

Mr. Miguel Nobre 
Vertical Resources Group 
Auburn, MA 01501 

MAlOUF ENGINEERING INTl.,INC. 

,1��1 
STRUCTURAL CONSULTANTS 

RIGOROUS STRUCTURAL ANALYSIS 

Structure/Make/Model: 
120 ft Monopole Engineered Endeavors Inc / 

18-Sided
Vertical Resources Group I North Haven South 

Clien1/Site Name/#: 
AT&T #CT5107 · FA 10071172 

Owner/Site Name/#: Crown Castle North Haven Tower- BU 881536 
MEI Proiect ID: CT05943M-19VO 

Location: 120 Universal Drive New Haven County 
North Haven, Connecticut 06473 FCC #N/A 
LAT I 41-20-38.7 6 N LON I 72-52-14.16 w

EXECUTIVE SUMMARY: 

Malouf Engineering lnt'I (MEI), as requested, has performed a rigorous structural analysis of the 
above-mentioned structure to assess the impact of the changed condition as noted in Table l . 

Based on the stress analysis performed, the existing structure Is In conformance with the lnt'I Building 
Code (IBC} / ANSI/TIA-222-G Standard for the loading considered under the criteria listed and 
referenced in the report sections -tower rated at 76.9%- Base Plate. 

The installation of the proposed changed condition as noted In Table 1 fs structurally acceptable. 
Please refer to Appendix 1 for Schematic Lines Layout. 

MEI appreciates the opportunity of providing our continuing professional services to you. 
If you have any questions or need further assistance on this or other projects, please contact us. 

Respectfully submitted, 

MALOUF ENGINEERING INT'L, INC. 

Analysis performed by: 

Luan Nguyen, PE 
Sr. Project Engineer 

Reviewed & Approved by: 

E. Mark Malouf, PE
Connecticut # 1 7715
972-783-2578 ext. 106
mmalouf@maloufengineering.com

17950 PRESTON ROAD, SUITE 720 • DALLAS, TEXAS 75252 • TEL 972-783-2578 FAX 972-783-2583 

12/3/2019 



VERTICAL RESOURCE GROUP/ AT&T NORTH HAVEN SOUTH S1TE#CT5107 FA #10071172 

1. 

2. 

3. 

4. 

s. 

6. 

7. 

TABLE OF CONTENTS 

I 

INTRODUCTION & SCOPE 4 

SOURCE OF DATA 4 

Background Information: ------------------------------------------ 4 

ANALYSIS CRITERIA 5 

Appurtenances Configuration------------------------------------------ 5 

ANALYSIS PROCEDURE 7 

Analysis Program-------------------------------------- 7 

Assumptions---------------------------------------------------------------------------------------- 7

ANALYSIS RESULTS 8 

FINDINGS & RECOMMENDATIONS 9 

REPORT DISCLAIMER 10 

APPENDIX 1 - ANALYSIS PRINTOUT & GRAPHICS 11 

APPENDIX 2 - SOURCE I CHANGED CONDITION 12 

MALOUF ENGINEERING INT'L, INC. MEI PROJECT 10 CT05943M-19V0 - 12/03/19 - Pg. 3 
This report is not to be reproduced or copied in whole or in part without MEi's written consent. 2019, MEI, Inc. C> 

............... 

�IC:I 



VERTICAL RESOURCE GROUP/ AT&T NORTH HAVEN SOUTH SITE #CT5107 FA #10071172 

1. INTRODUCTION & SCOPE

A rigorous structural analysis was performed by Malouf Engineering lnt'I (MEI). as requested and 

authorized by Mr. Miguel Nobre, Vertical Resources Group, on behalf of AT&T, to determine the 

acceptance of the proposed changed conditions in conformance with the IBC / ANSI/TIA-222-G 

Standard. "Structural Standard for Antenna Supporting Structures and Antennas". 

The scope of this independent analysis is to determine the overall stability and the adequacy of 

structural members, foundations, and member connections, as available and stated. This 

analysis considers the structure to have been properly installed and maintained with no 

structural defects. Installation procedures and related loading are not within the scope of this 

analysis and should be performed and evaluated by a competent person of the erection 

contractor. 

The different report sections detail the applicable information used in this evaluation, relating to 

the tower data, the appurtenances configuration and the wind and ice loading considered. 

2. SOURCE OF DATA

The following information has been used in this evaluation as source data that accurately 

represent the existing structure and the related appurtenances: 

Source Information Reference 

STRUCTURE 
Tower Vertical Resources Previous SA I Dated 01/14/2016 

Group I Crown Castle Project 
Mr. Miauel Nobre #1177434 

Foundation Vertical Resources Previous SA I Dated O l /14/2016 
Group I Crown Castle Project 
Mr. Miguel Nobre #1177434 

Material Grade Available from suoolied documents noted above-refer to Aooendix 

CURRENT APPURTENANCES 
Vertical Resources Previous SA I Dated 01/14/2016 
Group I Crown Castle Project 
Mr. Miouel Nobre #1177434 

CHANGED CONDITION 
Vertical Resources AT&T RFDS Dated O l /09/2019 
Group I Email Instructions Dated 11/07/2019 
Mr. Miguel Nobre 

Background Information: 

Based on available information, the following is known regarding this structure: 

DESIGNER/ FABRICATOR Engineered Endeavors Inc / 18-Sided 

ORIGINAL DESIGN CRITERIA Not Known 

PRIOR STRUCTURAL MODIFICATIONS Not Known 
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VERTICAL RESOURCE GROUP/ AT&T NORTH HAVEN SOUTH SITE #CT5107 FA #10071172 

3. ANALYSIS CRITERIA

The structural analysis performed used the following criteria: 

CODE / STANDARD 2018 CT Bldg. Code/ 2015 lnt'I Building Code I ANSI/TIA-222-G-4 Standard 

LOADING CASES Fut/Wind: 125 Mph ultimate gust [equiv. 97 Mph (3-sec gust)] w/No Radial Ice** 
Iced Case: 50 Mph + 0.75" Radial Ice 
SeNice: 60Mph 
Seismic: Ss = 0.184 / S, = 0.062 / Site Class: D - Default Soil 

STRUCTURE CRITERIA Risk Category (Structural Class): Class II 
Exposure Cateaory: 'C' - Topographic Category: 1 

Appurtenances Configuration 

The following appurtenances configuration is denoted by the summation of Tables 1 & 2: 

Table 1: Tenant with Changed Condition Appurtenances Configuration 

Elev Tenant Anh Appurtenance Model / Description Mount Description Unes 
(ff) Qty Qty 

121 AT&T 3 ION-M23 SOARS RRU Boxes [Existing Mount] 
3 CBC23SR-43 Diolexer Boxes 
1 DC6-48-60-18-8C-EV Suooressor Box 

Accurtenances to Remain 
121 AT&T 3 7770.00 Panel Antennas LP Platform Mount w/ Ladder 12 

3 OPA-65R-LCUU-H6 Panel Antennas 2 

6 800-10966 Panel Antennas
6 LGP21401 TMA's 6 

6 TPX-070821 Triolexer's
3 RRUS 8843 B2/B66A Boxes
3 RRUS 4478 B 14 Boxes
3 RRUS 4449 B5/B 12 Boxes
3 RRUS 32 B30 Boxes
2 DC6-48-6Q-18-8F Suppressor Box
1 DC6-48-60-0-8F Suooressor Box

Table 2: Remaining Tenants Current and Reserved/Future Appurtenances 

Elev Tenant Ants Appurtenance Model / Description Mount Description Unes 
(ff} Qtv Qtv 
120 1 Too Liahtnina Rod 
110 12 844G65VTZASX Panel Antennas LP Platform Mount 12 
100 3 1900MHz RRH Boxes (3) Close Contact Mounts 3 

3 TME-800MHz RRH Boxes 1 

98 2 P40- l 6-XLPP-RR-A Panel Antennas LP Platform Mount w/ Ladder 
3 APXVTM14-C-120 Panel Antennas 
1 APXVSPP18-C-A20 Panel Antennas 
9 ACU-A20-N RET Boxes 
3 800 Ext. Notch Filters 
3 TD-RRH 8x20-25 Boxes 

84 3 LNX-65 l 5DS-A l M Panel Antennas LP Platform Mount 12 
3 AIR21 B2A B4P Panel Antennas 1 

3 AIR21 B4A B2P Panel Antennas 1 

3 RRUS-11 B 12 Boxes 
3 ATMAA 1412D-1A20 TMA's 

51 1 GPS Antenna IKS24019-L 112A) Side Mount 1 

Un• size & 
location 

1-5/8" -(I)
Fiber Trunk
Cables-(!)
DC Power
Trunk Cables -
(I)

Une slze & 
location 

1 1/4"-(I) 
11/4"-(E) 

1 5/8" -(E) 

1 5/8"- (I) 
1 1/4"-(I) 
1/4"-(I) 

1/2"-(E) 
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VERTICAL RESOURCE GROUP/ AT&T NORTH HAVEN SOUTH SITE #CT5107 FA #10071172 

Notes: 
1. **As per 2015 IBC for ultimate 3-sec gust wind speed converted to nominal 3-sec gust wind speed as per Sect.

1609.3.1 as required to be used in ANSI/TIA-222-G Standard per exception 5 of Sect. 1609. 1 . 1. 
2. All elevations are measured from tower base.
3. Please note appurtenances not listed above are to be removed/not present as per data supplied.
4. (I) = Internal; (El = External; (FZ) = Within Face Zone; (OFZ) = Outside Face Zone - as per TIA-222-G.
5. The above appurtenances represent MEi's understanding of the appurtenances configuration. If different

than above, the analysis is invalid. Please contact MEI if any discrepancies are found.
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VERTICAL RESOURCE GROUP/ AT&T NORTH HAVEN SOUTH SITE #CTS107 FA #10071172 

4. ANALYSIS PROCEDURE

The subject structure is analyzed for feasibility of the installation of the proposed changed 

condition previously noted. The data records furnished were reviewed and a computer stress 

analysis was performed in accordance with the TIA-222 Standard provisions and with the agreed 

scope of work terms and the results of this analysis are reported. 

Analysis Program 

The computer program used to model the structure is a rigorous Finite Element Analysis program, 

tnxTower (ver. 8.05), a commercially available program by Tower Numerics Inc. The latticed 

structures members are modeled using beam/truss and cable members and the pole members 

using tubular beam elements. The structural parameters and geometry of the members are 

included in the model. The dead loads, temperature loads and the wind loads are internally 

calculated by the program for the different wind directions and then applied as external loads 

on the structure. Any applicable exemptions, as per Section 15.6 of the TIA-222-G Standard for 

existing structures originally designed in accordance with a previous revision of the TIA-222 

Standard, have been taken. 

AssumpHons 

This engineering study is based on the theoretical capacity of the members and is not a 

condition assessment of the structure. This analysis is based on information supplied, and 

therefore, its results are based on and as accurate as that supplied data. MEI has made no 

independent determination, nor is it required to, of its accuracy. The following assumptions were 

made for this structural stress analysis: 

• This existing tower is assumed, for the purpose of this analysis, to have been properly maintained and to
be in good condition with no structural defects and with no deterioration to its member capacities ('as­
new' condition).

• The member sizes and configuration are considered accurate as supplied. The material grade is as per
data supplied and/or as assumed and as stated.

• The appurtenances configuration is as supplied and/or as stated in the report. It is assumed to be 
complete and accurate. All antennas, mounts, feed lines are assumed to be properly installed and
supported as per manufacturer requirements.

• Some assumptions are made regarding antennas and mounts sizes and their projected areas based on
best interpretation of data supplied and of best knowledge of antenna type & industry practice.

• Mounts/Platforms are considered adequate to support the loading. No actual analysis of the
platform/mount itself is performed, with the analysis being limited to analyzing the structure.

• The soil parameters are as per data supplied or as assumed and as stated. If no data is available, the
foundation system is assumed to support the structure with its new reactions.

• All welds and connections are assumed to develop at least the member capacity, unless determined
otherwise and explicitly stated in this report.

• All prior structural modifications, if any, are assumed to be as per data supplied/available, and to have
been properly installed and to be fully effective.

If any of the above assumptions are not valid or have been made in error, this analysis results 

may be invalided, MEI should be contacted to review any contradictory information to 

determine its effect. 
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VERTICAL RESOURCE GROUP / AT&T NORTH HAVEN SOUTH SITE #CT5107 FA #10071172 

5. ANALYSIS RESULTS

The results of the structural stress analysis based on data available and with the previous listed 

criteria, indicated the following: 

Note: The Wind loading controls over the Seismic loading as per TIA Section 2.7. 

Table 3: Stress Analysis Results 

Component Type Maximum Controlling Elev. (ff)/ Pass/Fall Comment 
Stress Raffo ComDonent 

POLE 51.2% 41.63 - 0 Pass 

BASE PLATE 76.9% Bending Pass 

ANCHOR RODS 41.8% Tension Pass 

FOUNDATION - Moment Acceptable 

Table 4: Serviceability Requirements 

Maximum Value TIA Reaulrement f10c1Bl Pass/Fall Comment 

TWIST/SWAY 
0.745 Deg. 

1.13 Deg. from Vert. or 
Pass 

Horiz. Axis 

HORIZONTAL 10.796 In./ 
3.0% of Height Pass 

DISPLACEMENT 0.75% of Ht. 

Notes: 
1. The Maximum Stress Ratio is the percentage that the maximum load in the member is relative to the allowable

load as determined by Code requirements.
2. Refer to the Appendix 1 for more details on the member loads.
3. A maximum stress ratio between 100% and 105% may be considered as Acceptable according to industry

standard practice.
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VERTICAL RESOURCE GROUP/ AT&T NORTH HAVEN SOUTH SITE #CT5107 FA #10071172 

6. FINDINGS & RECOMMENDATIONS

• Based on the rigorous stress analysis results. the subject structure is rated at 76.9% of its

support capacity (controlling component: Base Plate) with the proposed changed

condition considered. Please refer to Table 3 and to Appendix 1 for more details of the

analysis results.

• Based on the stress analysis performed, the existing structure Is in conformance with the IBC

/ ANSI/TIA 222-G Standard for the loading considered under the criteria listed and

referenced in the report sections.

• 

• 

• 

The Installation of the proposed changed condlflon as noted In Table 1 Is structurally

acceptable. Please refer to Appendix 1 for Schematic Lines Layout.

It is recommended that the AT&T mounts be evaluated for suitability to properly support the

proposed loads (mount analysis not within scope of work.).

This structure has additional support capacity for the appurtenances and loading criteria

considered. However, no changes to the configuration considered should be made

without performing a new proper evaluation.

Rigging and temporary supports required for the erection/modification shall be determined, 
documented, furnished and installed by the erector/contractor accounting for the loads 
imposed on the structure due to the proposed construction method. 
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VERTICAL RESOURCE GROUP/ AT&T NORTH HAVEN SOUTH SITE #CT5107 FA #10071172 

7. REPORT DISCLAIMER

The engineering services rendered by Malouf Engineering lnternationaL Inc. ('MEI') in connection with this 

Structural Analysis are limited to a computer analysis of the tower structure, size and capacity of its 

members. MEI does not analyze the fabrication, including welding and connection capacities, except as 

included in this Report. 

The analysis performed. and the conclusions contained herein are based on the assumption that the tower 
has been properly installed and maintained, including. but not limited to the following: 

1. Proper alignment and plumbness.
2. Correct guy tensions, as applicable.
3. Correct bolt tightness or slip jacking of sleeved connections.
4. No significant deterioration or damage to any structural component.

Furthermore, the information and conclusions contained in this Report were determined by application of 
the current "state-of-the-art" engineering and analysis procedures and formulae. MALOUF ENGINEERING 
INTERNATIONAL, INC. assumes no obligation to revise any of the information or conclusions contained in this 
Report in the event that such engineering and analysis procedures and formulae are hereafter modified or 
revised. In addition. under no circumstances will MALOUF ENGINEERING INTERNATIONAL, INC. have any obligation 
or responsibility whatsoever for or on account of consequential or incidental damages sustained by any 
person, firm or organization as a result of any information or conclusions contained in the Report, and the 
maximum liability of MALOUF ENGINEERING INTERNATIONAL, INC., if any, pursuant to this Report shall be limited to 
the total funds actually received by MALOUF ENGINEERING INTERNATIONAL, INC. for preparation of this Report. 

Customer has requested MALOUF ENGINEERING INTERNATIONAL, INC. to prepare and submit to Customer an 
engineering analysis with respect to the Subject Tower and has further requested MALOUF ENGINEERING 
INTERNATIONAL, INC. to make appropriate recommendations regarding suggested structural modifications and 
changes to the Subject Tower. In making such request of MALOUF ENGINEERING INTERNATIONAL, INC., Customer 
has informed MALOUF ENGINEERING INTERNATIONAL, INC. that Customer will make a determination as to whether or 
not to implement any of the changes or modifications which may be suggested by MALOUF ENGINEERING 
INTERNATIONAL, INC. and that Customer will have any such changes or modifications made by riggers. erectors 
and other subcontractors of Customer's choice. MALOUF ENGINEERING INTERNATIONAL, INC. shall have the right to 
rely upon the accuracy of the information supplied by the customer and shall not be held responsible for 
the Customer's misrepresentation or omission of relevant fact whether intentional or otherwise. 

Customer hereby agrees and acknowledges that MALOUF ENGINEERING INTERNATIONAL, INC. shall have no liability 
whatsoever to Customer or to others for any work or services performed by any persons other than MALOUF 
ENGINEERING INTERNATIONAL, INC. in connection with the implementation of services including but not limited to 
any services rendered for Customer or for others by riggers, erectors or other subcontractors. Customer 
acknowledges and agrees that any riggers, erectors or subcontractors retained or employed by Customer 
shall be solely responsible to Customer and to others for the quality of work performed by them and that 
MALOUF ENGINEERING INTERNATIONAL, INC. shall have no liability or responsibility whatsoever as a result of any 
negligence or breach of contract by any such rigger, erector or subcontractor and that Customer and 
rigger, erector. or subcontractor will provide MALOUF ENGINEERING INTERNATIONAL, INC. with a Certificate of 
Insurance naming MALOUF ENGINEERING INTERNATIONAL, INC. as additional insured. 
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VERTICAL RESOURCE GROUP/ AT&T NORTH HAVEN SOUTH SITE #CT5107 FA #10071172 

APPENDIX 1 - ANALYSIS PRINTOUT & GRAPHICS 
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DESIGNED APPURTENANCE LOADING 

TYPE ELEVATION TYPE 
mo.oo Panels w/ Pipe Mount (AT.I/ 121 (4l 844G85VTZ.4.SX w/Moullt Pipe (E) 
E) LP Platlom, Mount (E) 
mo.OO Panels w/ Pipe Mount (AT.I I 121 1900MHz RRH w/ Pipe Mount (E) 
E) 

1900MHz RRH w/ Pipe Mount (E) 
mo.oo Panel, w/ Pipe Mount (AT.I 1 121 1900MHz RRH w/ Pipe Mount (El E) 
O PA-Cl5R·LCUu-H6 wl Pipe Mounts 121 Close Conlact Mounts (3l (E) 
(AT.I/E) TME-800MHz RRH (E) 

OPA-85R-LCUU·H6 wl Pipe Mounts 121 TME-800MHz RRH (E) 
(AT.IIE) TME-800MHz RRH (E) 
OPMl5R-LCUu-H6 wl Pipe Mounts 121 P40-1e-XLPP-RR·'- wl Pipe. Mount (El 
(AT.I/E) P40-1&,XLPP-RR-Aw/ Pipe Moun! (E) 
(2) 800-10B66w/ Pipe Mount (AT.I/E) 121 APXVTM14-C-120 wl Pipe Mount (E) 
(2) 800-10966 wl Pipe Mount (AT.I IE) 121 APXVTM14-C-120 WI Pipe Mount (E) 
(2) S00-10966 w/ Pipe Mount (AT.I/ E) 121 APXVTM14- C-120 wt Pipe Mount (E) 

(2) LGP21401 TMA'S (AT.Ii E) 121 APXVS PP18-C-A20 w I Pipe Mount 
(2l LGP21401 TMA'S (AT.I I E) 121 (E) 

(2l LGP21401 TMA'S (AT.I I E) 121 (3) ACU-A2D-N RET (E) 

(2l TPX-070821 Triplexer (AlI IE) 121 ( 3)ACU-A2D-N RET(El 
(2) TP X-070821 T r iplexer (AT.I I E) 121 ( 3lACU-A2D-N RET (E) 
(2) T PX-070821 Triplexer (AT.I IE) 121 800 Ext. Notch FIiter (E) 
RADIO 8843 B2IB68A (AlI IE) 121 800 Ext. NOid! FIiter (E) 
RADIO 8843 B2/B68A (AlI / E) 121 800 Ext. Nclch FIiter (E) 
RADIO 8843 B2IB68A (AlI/ E) 121 TD-RRH 8x2D-25 (E) 
RRU-78 B14 (AT.I/ E) 121 TO-RRH 8x2D-25 (E) 
RRUS'4478 B14 (AlII E) 121 TO-RRH 8x20-25 (E) 
RRU-78 B14 (AlII E) 121 Empty Pipe Mount (E) 
RADIO 4449• B5+ B12 (AlII E) 121 Empty Pipe Mount (E) 
RADIO 4448 • B5 + B12 (AlII E) 121 Empty Pipe Mount (E) 
RAOI04449- B5+ B12 (AlII El 121 LP Platlaml Mount w/ L adder (E) 
RRUS-32 830 (AT.I I E) 121 LNX-8515DS-A1M w/ Pipe Mnt. (E) 
RRUS-32 B30 (AT.I/ E) 121 LNX-8515DS-A1M ·•1 Pipe Mnt. (E) 
RRUS-32 B30 (AT.I/ E) 121 LNX-851505-A1M wl Pipe Mn!. (E) 
Raycap OCB-48"*-18-8F 121 AIR21 B2A B4P wl pipe Mount (E) 
SUPRESSOR (AT.I I El AIR21 B2A B4P WI pipe Mount (E) 
Rai,:ap OC6-l8-8D-1B-8F 121 AIR21 B2A B4P wl pipe Mount (E) 
SUPRESSOR (AT.I I E) 

AIR21 B4A B2P w/ pipe Mount (E) 
Raycap OCEl-48-8D-0-8F 121 AIR21 B4A B2P w/ pipe Mount (El SUPRESSOR (AlI / E) 
ION-M23 SOARS RRU (AT.I/ P) 121 

AIR21 B4A B2P wl pipe Mount (E) 

ION-M23 SOARS RRU (AlI / P) 121 RRUS-11 E112 (E) 

ION-M23 SOARS RRU (AT.I/ P) 121 RRUS-11 B12 (E) 

CBC23SR-43 D lp lexer (AT.I/ P) 121 
RRUS-11 B12 (E) 

CBC23SR-43 D lplexer (AT.I/ P) 121 ATMAA14120-1A20 TMA'S (E) 

CBC23SR-43 Dlplexer (AT.I/ P) 121 ATMAA14120-1A20 Th!A'S (E) 

OC8-48-8D-18-8c-EV SUrge 121 
ATMAA14120-1A20 Th!A'S (E) 

SuppreslCf Box (AlI / Pl Empty Pipe Mount (E) 

Top Lightning Rod (E) 120 Empty Pipe Mount IE) 

LP Platfonn Mount w/ l.addet' (AlI/ El 118 Empty Pipe Mount (E) 

(4) 844G85VTZASX w/Mount Pipe (E) 110 LP Platform Mount (E) 

(4) 844G85VTZASX w/Mount Pipe (El 110 
GPS Antene.a (KS24019-L 112A). 
Mount(E) 

TOWER DESIGN NOTES 

ALL REACTIONS 1. Tower is located in New Haven County, Connecticut. 
ARE FACTORED 2. Tower designed for Exposure C to the TIA-222-G Standard. 

ELEVATION 
110 
108 
100 
100 
100 
100 
ll9 

ll9 

ll9 

98 
98 
88 
98 
98 
98 

98 

98 
98 
98 
98 
98 
98 
98 
&8 
98 
98 

98 
97 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
83 
51 

3. Tower designed for a 97 mph basic wind in accordance with the TIA-222-G Standard. 
AXIAL 4. Tower is also designed for a 50 mph basic wind with 0.75 in ice. Ice is considered to increase 
83 K in thickness with height. 

SHEA Mr.6· Tower Structure Class II. 
d'\ 5. Deflections are based upon a 60 mph wind. 

10 K 907. Topographic Category 1 with Crest Height of 0.00 ft 
8. TOWER RATING: 76.9% 

TORQUE 1 kl�ft 
50 mph WIND • 0. 7500 In ICE

AXIAL 
47K 

SHEA� MOMENT 
34 K 7__j \ 3099 k/�ft 

TORQUE 2 kl�ft 
REACTIONS· 97 mph WIND 

""""""''"" .. '"''-""' Malouf Engineering Intl, Inc. ,,� ::: II 17950 Preston Road, Suite #720 
· -uuu- Dallas, TX 75252 

maloufenglnoe�ng.oam Phone: (972) 783-2578 
FAX: 1972l 783-2583 

Job: 120 FT MP, North Haven South Site CT51tl
Project: CT05943M•19VO 
Client VRG /AT&T I Orawn by : Luan Nguyen App'd: 

Code: TIA-222-G 1oato: 12/03/19 Scale: NTS 
Path:_. � ... ,r,......., Dwg Na. E-1 
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LEGEND: 

E • EXISTING G---#X 

P • PROPOSED G-- I.K 

F • FUTURE G--- #X 

R • REMOVE @---- #X 

TO RELOCATE () 

No. 
1 
2 
3 
4 
5 
6 

7 

8 
9 

10 

QTY. DESCRIPTION ELEV. 
12 1 5/8" 120' 

2 Aber Tnmk Cable 120' 
6 DC Power Trunk cable 120' 

12 11/4" 110' 
3 11/4" 98' 

1 1 5/8" 98' 
12 1 5/8" 84' 

1 11/4" 84' 

1 1/4" 84' 
1 1/2" 51' 

CONTACT MEI IF UNE LAYOUT IS DIFFERENT 
FROM WHAT IS SHOWN BELOW, 

18 

SIDED 
51.000" @ BASE 

#7- #9 

TENANT 
AT&T/ E 
AT&T/ E 
AT&T/ E 

E 
E 
E 
E 
E 
E 
E 

� 
APPROX. 

#4 

[ NO NEW UNES BEING ADDED ) 

#1- #3 

PLAN: SCHEMATIC Tx-LINE LAYOUT 
SCALE: NOT TO SCALE 

NOTES: 

LTxUNE LAYOUT IS SCHEMATIC ONLY, BASED UPON 
UMITED DATA PROVIDED. 

2. NEW BRACKET SUPPORT SPECIFICATION BY OTHERS, 

DECEMBER 03, 2019 

MAf.OUF ENGINEERING INTERNATIONAL, INC. 17950 PRESTON ROAD SUIJE 720
DAUAS, lEXAS 75252-5635 
972-783-2578 (fax: 2583)
www.maloufengineering.com

120 FT± MNP / NORTH HAVEN SOUTH SITE 

MONOPOLE TX-LINE LAYOUT,·��I at&t 
MEI PROJECT ID SHEET NUMBER !REV. 

SI F:UC l Uli/1.L crJtJSUL 1 r,Nl:::, © MEI, INC. 2019 CT05943M-19VO LOl 0 
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Job 
tnxTower 120 FT MP, North Haven South Site CT5107 

Project 
Malouf Engineering Intl, Inc. 

CT05943M-19VO 17950 Preston Road, Suite #720 

Dallas, TX 75252 Client 

Phone: (972) 783-2578 VRG/ AT&T 
FAX: (972) 783-2583 

Tower ln�ut Data 

The tower is a monopole. 
This tower is designed using the TIA-222-G standard. 
The following design criteria apply: 

Tower is located in New Haven County, Connecticut. 
ASCE 7 -10 Wind Data is used (wind speeds converted to nominal values). 
Basic wind speed of97 mph. 
Structure Class II. 
Exposure Category C. 
Topographic Category 1. 
Crest Height 0.00 ft. 
Nominal ice thickness of0.7500 in. 
Ice thickness is considered to increase with height. 
Ice density of 56 pcf. 
A wind speed of 50 mph is used in combination with ice. 
Temperature drop of50 °F. 
Deflections calculated using a wind speed of 60 mph. 
A non-linear (P-delta) analysis was used. 
Pressures are calculated at each section. 
Stress ratio used in pole design is I. 

Page 

Date 

1 of 6 

15:34:22 12/03/19 

Designed by 

Luan Nguyen 

Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not considered. 

Desc,iption 

1 1/4 

(E) 
1 5/8 

(E) 

Description 

Safety Line 5/16 
(E) 

Step Bolts 
(E) 

I 5/8 
(AT&T/E) 

Fiber Tmnk Cable 
(AT&T /E) 

DC Power Trunk 
Cable 

(AT&T /E) 
1 1/4 

Feed Line/Linear A�urtenances • Entered As Round Or Flat 

Placement Total Description Placement Total 
Number N11mber 

i t 

98.00-0.00 3 1/2 Sl.00- 0.00 

98.00-0.00 

Feed Line/Linear A�urtenances - Entered As Area 

Placement Total 
Numbe,· 

't 

120.00 - 0.00 1 

120.00 • 0.00 1 

120.00 • 0.00 12 

120.00 • 0.00 2 

120.00 • 0.00 6 

110.00 - 0.00 12 

Description 

(E) 
1 5/8 

(E) 
11/4 

(E) 
1/4 
(E 

Placement 

I 

84.00 • 0.00 

84.00- 0.00 

84.00- 0.00 

Total 
Number 

12 
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Discrete Tower Loads 

Description Placement Weight Description Placement Weight 

1 K ft K 

Top Lightning Rod 120.00 0.03 0.11 

(E) 0.04 RRUS-4478 814 121.00 0.06 
o.os (AT&T /E) 0.07 

7770.00 Panels w/ Pipe 121.00 0.04 0.09 
Mount 0.09 RRUS-4478 814 121.00 0.06 

(AT&T /E) 0.15 (AT&T /E) 0.07 
7770.00 Panels w/ Pipe 121.00 0.04 0.09 

Mount 0.09 RRUS-4478 814 121.00 0.06 
(AT&T IE) 0.15 (AT&TiE) 0.07 

7770.00 Panels wi Pipe 121.00 0.04 0.09 
Mount 0.09 RADIO 4449-85 + 812 121.00 0.07 

(AT&T /E) 0.15 (AT&T /E) 0.09 
OPA-65R-LCUU-H6 w/ Pipe 121.00 0.10 0.11 

Mounts 0.17 RADIO 4449-85 + 812 121.00 0.07 
(AT&T IE) 0.26 (AT&T /E) 0.09 

OPA-65R-LCUU-H6 w/ Pipe 121.00 0.10 0.11 
Mounts 0.17 RADIO 4449 ·BS+ 812 121.00 0.07 

(AT&T /E) 0.26 (AT&T /E) 0.09 
OPA-6SR-LCUU-H6 w/ Pipe 121.00 0.10 0.11 

Mounts 0.17 RRUS-32 B30 121.00 0.06 
(AT&T /E) 0.26 (AT&T / E) 0.08 

(2) 800-10966 w/ Pipe Mount 121.00 0.14 0.11 
(AT&T /E) 0.26 RRUS-32 B30 121.00 0.06 

0.38 (AT&T /E) 0.08 
(2) 800-10966 w/Pipe Mount 121.00 0.14 0.11 

(AT&T/E) 0.26 RRUS-32 B30 121.00 0.06 
0.38 (AT&T /E) 0.08 

(2) 800-10966 w/Pipe Mount 121.00 0.14 0.11 
(AT&T /E) 0.26 Raycap DC6-48-60-18-8F 121.00 0.03 

0.38 SUPRESSOR o.os

(2) LGP21401 TMA'S 121.00 0.02 (AT&T /E) 0.08 
(AT&T /E) 0.03 Raycap DC6-48-60-18-8F 121.00 0.03 

0.04 SUPRESSOR 0.0.5 
(2) LGP21401 TMA'S 121.00 0.02 (AT&T /E) 0.08 

(AT&T/E) 0.03 Raycap OC6-48-60-0-8F 121.00 0.03 
0.04 SUPRESSOR 0.05 

(2) LGP21401 TMA'S 121.00 0.02 (AT&T/E) 0.07 
(AT&T/E) O.o3 I0N-M23 SOARS RRU 121.00 0.06 

0.04 (AT&T /P) 0.08 
(2) TPX-070821 Triplexer 121.00 0.01 0.09 

(AT&T IE) 0.01 I0N-M23 SOARS RRU 121.00 0.06 
0.02 (AT&T /P) 0.08 

(2) TPX-070821 Triplexer 121.00 0.01 0.09 
(AT&T/E) O.ot I0N -M23 SOARS RRU 121.00 0.06 

0.02 (AT&T /P) 0.08 
(2) TPX-070821 Triplexer 121.00 0.01 0.09 

(AT&T IE) 0.01 CBC23SR-43 Diplcxer 121.00 0.01 
0.02 (AT&T /P) 0.01 

RADIO 8843 B2/B66A 121.00 0.07 0.02 
(AT&T IE) 0.09 CBC23SR-43 Diplcxer 121.00 0.01 

0.11 (AT&T /P) 0.01 
RADIO 8843 B2/B66A 121.00 0.o7 0.02 

(AT&T IE) 0.09 CBC23SR-43 Diplcxer 121.00 0.01 
0.11 (AT&T /P) 0.01 

RADIO 8843 B2/B66A 121.00 0.07 0.02 
(AT&T /E) 0.09 DC6-48-60-18-8C-EV Surge 121.00 0.03 
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Description Placement Weight Description Placement Weight 

K I K 

Suppressor Box 0.06 (3) ACU-A20-N RET 98.00 0.00 
(AT&T/ P) 0.10 (E) 0.00 

LP Platform Mount w/ 118.00 1.50 0.00 
Ladder 2.25 (3) ACU-A20-N RET 98.00 0.00 

(AT&T / E) 3.00 (E) 0.00 
( 4) 844G65VTZASX 110.00 0.04 0.00 

w/Mount Pipe 0.10 800 Ext. Notch Filter 98.00 0,01 
(E) 0.16 (E) 0.02 

(4) 844G65VTZASX 110.00 0.04 0.02 
w/Mount Pipe 0.10 800 Ext. Notch Filter 98.00 O.ot

(E) 0.16 (E) 0.02 
(4) 844G65VTZASX 110.00 0.04 0.02 

w/Mount Pipe 0.10 800 Ext. Notch Filter 98.00 0.01 
(E) 0.16 (E) 0.02 

LP Platform Mount 108.00 1.25 0.02 
(E) 1.80 TD-RRH 8x20-2S 98.00 0.07 

2.35 (E) 0.10 
1900MHz RRH w/ Pipe 100.00 0.06 0.13 

Mount 0.09 TD-RRH 8x20-2S 98.00 0,07 
(E) 0.12 (E) 0.10 

1900MHz RRH w/ Pipe 100.00 0.06 0.13 
Mount 0.09 TD-RRH 8x20-2S 98.00 0,07 

(E) 0.12 (E) 0.10 
1900MHz RRH w/ Pipe 100.00 0.06 0.13 

Mount 0.09 Empty Pipe Mount 98.00 0.03 
(E) 0.12 (E) 0.04 

TME-800MHz RRH 99.00 0,07 0.04 
(E) 0.09 Empty Pipe Mount 98.00 0.03 

0.12 (E) 0.04 
TME-800MHz RRH 99.00 0.07 0.04 

(E) 0.09 Empty Pipe Mount 98.00 0.03 
0.12 (E) 0.04 

TME-800MHz RRH 99.00 0.07 0.04 
(E) 0.09 LP Platform Mount w/ 97.00 1.50 

0.12 Ladder 2.25
Close Contact Mounts (3) 100.00 0.09 (E) 3.00 

(E) 0.12 LNX-651 SDS-A lM w/ Pipe 84.00 0.07 
0.15 Mnt. 0.16 

P40-16-XLPP-RR-A w/ Pipe 98.00 0.10 (E) 0.26 
Mount 0.17 LNX-651 SDS-AIM w/ Pipe 84.00 0.07 

(E) 0.25 Mot. 0.16 
P40-16-XLPP-RR-A w/ Pipe 98.00 0.10 (E) 0.26 

Mount 0.17 LNX-6515DS-AlM w/ Pipe 84.00 0.07 
(E) 0.25 Mot. 0.16 

APXVIM14-C-l 20 w/ Pipe 98.00 0.08 (E) 0.26 
Mount 0.13 AIR.21 B2A B4P w/ pipe 84.00 0.13 

(E) 0.20 Mount 0.18 
APXVTM14-C-120 w/ Pipe 98.00 0.08 (E) 0.25 

Mount 0.13 AIR2 l B2A B4P w/ pipe 84.00 0.13 
(E) 0.20 Mount 0.18 

APXVTM14-C-120 w/ Pipe 98.00 0.08 (E) 0.25 
Mount 0.13 AIR.21 B2A B4P w/ pipe 84.00 0.13 

(E) 0.20 Mount 0.18 
APXVSPPl 8-C-A20 w / Pipe 98.00 0.09 (E) 0.25 

Mount 0.16 AIR.21 B4A B2P w/ pipe 84.00 0.13 
(E) 0.24 Mount 0.18 

(3) ACU-A20-N RET 98.00 0.00 (E) 0.25 
(E) 0.00 AIR.21 B4A B2P w/ pipe 84.00 0.13 

0.00 Mount 0.18 
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Description Placement Weight Descnption Placement Weight 

K I K 

(E) 0.25 TMA'S 0.02 
AJR2 I B4A B2P w/ pipe 84.00 0.13 (E) 0.03 

Mount 0.18 Empty Pipe Mount 84.00 0.03 
(E) 0.25 (E) 0.04 

RRUS-11 Bl2 84.00 0.05 0.04 
(E) O.Q7 Empty Pipe Mount 84.00 0.03 

0.10 (E) 0.04 
RRUS-11 Bl2 84.00 0.05 0.04 

(E) 0.07 Empty Pipe Mount 84.00 0.03 
0.10 (E) 0.04 

RRUS-11 Bl2 84.00 0.05 0.04 
(E) 0.07 LP Platform Mount 83.00 1.25 

0.10 (E) 1.80 
ATM AAl4l2D-IA20 84.00 0.01 2.35 

TMA'S 0.02 GPS AntCJma 51.00 0.06 
(E) 0.03 (KS24019-Ll 12A) & Mount 0.09 

ATMAAl4l2D-1A20 84.00 0.01 (E) 0.12 
TMA'S 0.02 

(E) O.o3 
ATMAAl4l2D-1A20 84.00 0.01 

Maximum Reactions 

Location Condition Gov. Vertical Horizontal, X Horizontal, Z 
Load K K K 

Comb. 
Pole Max. Vert 33 83.09 -0.02 -9.94 

Max. H. 20 47.33 33.29 0.09 
Max. H. 2 47.33 0.09 33.31 
Max.M, 2 3067.51 0.09 33.31 
Max.M, 8 3066.36 -33.29 --0.09 

Max. Torsion 8 1.66 -33.29 --0.09 
Min. Vert 7 35.49 -28.78 16.57
Min.H, 8 47.33 -33.29 --0.09 
Miu.H, 14 47.33 -0.09 -33.31 

Min.M, 14 -3068.20 -0.09 -33.31 
Min.M, 20 -3067.27 33.29 0.09 

M in. Torsion 20 -1.67 33.29 0.09 

Maximum Tower Deflections - Service Wind 

Section Elevation Horz. Go,•. Tilt Twist 
No. Deflection Load 

I in Comb. 0 0 

LI 120 - 84.72 10.796 49 0.7450 0.0012 
L2 89.29 - 41.63 6.233 49 0.6436 0.0007 
L3 47.39 - 0  1.771 49 0.3426 0.0003 
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Critical Deflections and Radius of Curvature - Service Wind 

Elfn•ation Appurtenance Go,·. Deflection Tilt Twist Radius of 
Load Cun'Oture 

't Comb. in 0 0 t 
121.00 7770.00 Panels w/ Pipe Mowt 49 10.796 0.7450 0.0012 160961 
120.00 Top Lightning Rod 49 10.796 0.7450 0.0012 160961 
118.00 LP Platform Mount w/ Ladder 49 10.487 0.7402 0.0011 160961 
110.00 (4) 844G65VTZASX w/Mount Pipe 49 9.258 0.7199 0.0010 32192 
108.00 LP Platform Mount 49 8.953 0.7143 0.0010 26827 
100.00 1900MHz RRH w/ Pipe Mount 49 7.757 0.6891 0.0008 16096 
99.00 TME-800MHz RRH 49 7.610 0.6855 0.0008 15329 
98.00 P40-l 6-XLPP-RR-A w/ Pipe Mount 49 7.46S 0.6818 0.0008 14632 
97.00 LP Platform Mount w/ Ladder 49 7.320 0.6780 0.0008 13996 
84.00 LNX-651 SDS-AJ M w/ Pipe Mnt. 49 S.S26 0.6146 0.0006 9527 
83.00 LP Platform Mount 49 5.396 0.6086 0.0006 9366 
51.00 GPS AntCDlla (KS24019-LI 12A) & 49 2.036 0.3711 0.0003 6074 

Mount 

Base Plate Design Data 

Plate Number Anchor Bolt Ach1al Actual Actual Actual Controlling Critical 
Thickness of Anchor Size Allowable Allowable Allo�'Oble Allowable Condition Ratio 

Bolts Ratio Ratio Ratio Ratio 
Bolt Concrete Plate Stiffener 

Tension Stress Stress Stress 
K ksi ksi lcsi 

in in 
2.2500 20 2.2SOO 93.55 1.735 41.520 Plate 0.77 

223.65 4.080 54.000 t/ 
0.42 0.43 0.77 

Come_ression Checks 

Pole Design Data 

Section Elevation Size L Lu Kllr A Pu �" Ratio 
No. __!::._ 

ft ft ft in
2 K K P. 

L l  120- 84.72 ()) TP32.S4S8x24.09x0.375 35.28 0.00 0.0 36.9876 -14.33 2747.99 0.005 
L2 84. 72 - 41.63 TP42.0347x30.700Sx0.4375 47.66 0.00 0.0 55.8608 -28.84 4150.18 0.007 

(2)
L3 41.63 - 0 (3) IP51x39.7899x0.5 47.39 0.00 0.0 80.1435 -47.30 5940.26 0.008 

Pole Bending Design Data 

Section Elevation Size M., ,M., Ratio Jf
.,

. ,M,,,
. Ratio 

No. M,,,, � 
ft kip-fl kip-ft tM.,. kip-ft kip-ft 1Mm, 

LI 120 - 84.72 ()) IP32.5458x24.09x0.375 452.13 1748.71 0.259 0.00 1748.71 0.000 
L2 84. 72 - 41.63 TP42.034 7x30. 7005x0.4375 1584.97 3422.81 0.463 0.00 3422.81 0.000 

(2)
L3 41.63 - 0 (3) TPS1x39.7899x0.5 3099.18 6156.17 0.503 0.00 6156.17 0.000 
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Pole Shear Design Data 

Section Elevation Size Actual .:,v. Ratio Actual lj,T • Ratio 
No. v. V" Tu _.I!. 

ft K K tv. kip-ft kip-ft !Tn
LI 120 - 84.72 (I) TP32.5458x24.09x0.375 21.13 1374.00 O.oIS 0.59 3508.04 0.000 
L2 84. 72 -41.63 TP42 .034 7x30. 700Sx0.4375 29.81 207S.09 0.014 0.89 6865.22 0.000 

(2) 
L3 41.63 • 0 (3) TP51x39.7899x0.S 33.85 2970.13 0.011 1.24 12345.75 0.000 

Pole Interaction Design Data 

Section Elevation Ratio Ratio Ratio Ratio Ratio Comb. Allow. Criteria 
No. Pu l\fi;x M.,,. v. T. Stress Stress 

ft fPn fM,,. 1.v,,,. �v. �T. Ratio Ratio 
LI 120 - 84.72 (1) 0.005 0.259 0.000 0.015 0.000 0.264 1.000 

4.8.2 
ti' 

L2 84. 72 • 41.63 0.007 0.463 0.000 0.014 0.000 0.470 1.000 
4.8.2 t/ 

(2) ti' 
L3 41.63 - 0 (3) 0.008 0.503 0.000 O.o l l 0.000 0.512 1.000 

4.8.2 v' 
.,, 

Section Caeacity Table 

Section Elerntion Component Size Critical p 0P0,,.,, % Pass 
No. ft Type Element K K Capacity Fail 
Lt 120- 84.72 Pole TP32.5458x24.09x0.375 I -14.33 2747.99 26.4 Pass 
L2 84.72 - 41.63 Pole TP42.0347x30.7005x0.4375 2 -28.84 4150.18 47.0 Pass 
L3 41.63 • 0 Pole TP51x39.7899x0.5 3 -47.30 5940.26 51.2 Pass 

Sumnuuy 
Pole (L3) 51.2 Pass 
Base Plate 76.9 Pass 

RATI'.li"G= 76.9 Pass 
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From: Vertical Resources Group <mnobre@verticalresourcesgrp.com> 
Sent: Thursday, November 7, 2019 9:22 AM 
To: Mark Malouf <mmalouf@maloufengineering.com> 
Cc: MEI Admin <execadmin@maloufengineering.com> 
Subject: RE: SA Quotes - AT&T CT5107 

Dropbox link to the last pies we took is below. 
https://www.dropbox.com/sh/s8ee3lxiwyOn06b/AAB9cvCaoLpDOl2-ahPPyKYYa?dl=O 

Proposed AT&T changes are as follows: 
EXISTING TO REMAIN: 
121' (3) Powerwave 7770 (UMTS850 pos #1) 
121' (3) CCI OPA65RLCUUH6 (LTEPCS/700de pos #2) 
121' (3) Kathrein 800-10966 (LTE700b14/AWS pos #3) 
121' (3) Kathrein 800-10966 (LTE700bc/WCS/850 pos #4) 

121' (6) LGP21401 (UMTS850 TMA pos #1) 
121' (6) CCI TPX070821 (LTE700de pos#2) 
121' (3) RRUS8843 (LTEPCS/AWS pos#2) 
121' (3) RRUS4478b14 (LTE700b14 pos #3) 
121' (3) RRUS4449 (LTE700bc/850 pos #4) 
121' (3) RRUS32b30 (LTEWCS pos #4) 
121' Raycap Surge Arrestors (2) DC64860188F (1) DC6486008F 
0-121' (12) Coaxial Cables 1.625"
0-121' (2) Fiber trunks, (6) DC trunks
PROPOSED NEW:
121' (3) Sirius XM ionM23 SOARS radio (SXM pos#4)
121' (3) Commscope CBC23SR-43 (LTEWCS/SXM combiner pos#4)
121' Raycap Surge Arrestor (1) DC64860188CEV

Miguel Nobre 
Vertical Resources Group 
23 MidState Dr., #210 
Auburn, MA 01501 
P: 508-981-9590 
F: 508-519-8939 



















i 
I 

i 
I 

i 
I 

i 
I 
L. J 
It� • 
ti! S cl, 5 B i 

t I 
Iii i 

I 
! h

a I 
i I 

i·I 

ii 

u 

. . .

•I " ! t
l,i :r I

ill

II

n 

. . . 

II . . . 
I• • a �

11 i Iii 

• 
I 

I 

I 
I 

I 
I 

i 

i 

� ' 
t 

,·

� 
!, 
a 

! 
I 

�i. ,s . '" 
I ' I I 1111 ! I I Ii 11 1111 n 1 ( 1111 11 ( 111 I ! 111 I HI Ii i j I i i �

ff P1 1 1111'111,·11·IH I IP! I II 111 !11 l H d!iiP l ! 1--
1
-+-l4-...L.....I 

11
1
1 11 ,i 1• 11· J I I I' I I I i I • ·1·1111 I i i i II ii 

I I I 11 



. . . - . -

l 
i I 

I
I i • I I . 

-

I I l I I f l 

� ! ! � ! � t 

. . . " . . . 

• • • • • • • 

• ; ; • i ; 

! 18

tt i i J I! 1! I� I. iB 

l I! i � I ; I � � � � !!f 
. " I 

' :;i 

� .. i' - �
:! 

ii.
Fi l •• •• 
� � � ! i 

� � ;, 

:, ( 1,

I
.. 

i 
• § 

� ! � d.

I i i I i i i 

i 
I I 



i 
I 

i 
I 

i 
I 

i 
I 

- I I i � !! t! � ..2. 

i 
I 
! I i i !i ; ! 

i 
I ! n & J A E = !i E � j 

i 
I 

! � i • • • a " 

.11 
1.1 ii II I! i I 

U I! 

q i I i! I' 
11 u, I I J J 

11 It
i I I 

Ii 11 I I I I 

1111 
lilt 
I I 

i I� 

i I' 

! I 
Ha I � 

8 = 

� 
!� 

J J 

111 11 i I 11 i II 
1P I i 

I 

i] 
id
HJ 

" 

11 u I I I I I 

p 
I 

I 
t 

! I
i !i1

- -

I 

i
l 

• ii 

-

D i 

i I 

- -

I ( 11 11 I I I l I( 11 11 i i 
I I u II n ) ) It 

II 11
J J 

' I I I p � . i i i i i It I II 

i·I 

II 

u 
11 

iU 
Ii 
IU 

u 
ii 
U1 

Ii 

1Hl 1

I; 
11 
I• 

h 

i 

B· 
• 
i 
i 

I 

I 

I 

l 
I 

I 
i 

I 
I 
i 

. . 

: !. . 

I I 

i i 
I I 

!! � 

: ; 

. I
i 

I j� . 
� � 
i � 

� 
g �· 

i � 
�

; � 
� � 

i i 

i 
I 

. " 

I � 

. . 

I I 

I � 

" " 

I I 

= = 

11 ij�d

I I 
= � 

� � !i • 

I � 

� � 
• !i 

a � 

i i 

i 
!



-

I
•

0 ' 

: I 

. . 

I I 

� � 

" . 

!i • 

; ; 

. tr . 
r� r1 
� i� � 

:., 

� .. 
• • 
� � 

:., � � 
I I 

i i 

i 

• • 

!
� I 

. -

I l 

� � 

" " 

I !I 

• ; 

i: i 
Iii [ � 

� Ii � � 

� � 
l Ii 

� � 

� � 
! ; 

• • 

• 
I B 

. -

I I 

� ft 

. " 

!I ii 

� 

I i 
iiH h 

I !

i' ! 
n. 
� ! 
H. 

i i i i 

!



i 
I 

i 
I 

i 
I 

i i
I � 

I 

II h • ii ! .. 

I 
I • 

I 

! j ; � k ;; ! 

I I 
i I i H8 

I 
I n ! 

II 8 ! el I !i 5 If . .  

! i i I ff � � � < 

i � r H 
I 

JI ! 
i • ' • & -

.t 
n n II q ii 1p, U IJ If I II fl I I ! I 1 I II 
ii i I 

I t 

I ' I I 
11 

J!J. I• I I I 
II II Ii I I I J IUi I' i I I • 

I I 
II p 

p1P 
I111 111; i 

§ I I I I 

I 
t 

! 1 
i ih 

. -

t 

!! 
! ii 

-

5 ¥ 
i I 

- -

!l 11 11 l l Ii 11
i i 
I I 

I I 

I ; J
1 ! ! 

I � ' I I I H 
i i i i i 

I I 

II I II 

i·I 

u 
11 

U1 
Ii 
1�1 

n 
n 
111 

1, 

•HI
la

Ji 
11 

h 

I 

B· 
•

ii 
! 

ft 

! 

I 
I 

l 
I 

I 
I 

I 
I 
i 

= = 

; !. . 

I ! 
:I ! 

I I 

' I 

• • 

l � 
I I 

' ' 
t � 

. . . 
M l 

; ; 

'1
r 

! . 
• ¥ 

r � 

� s '§ 

If i 

' � 
I � 

i i 

I 
I 

II l 

. ' = � 

i 

hi � f � 

I I� � 

� � 'i.1 R 
� � 

� f 3 

i I

i 
I 



• 

• 
i 

' 

ft 

I 

• 
I f 
l 1· I 5 

ff 
5 

:: 
;, 
� 

• 

I 

D 

' 

ft 

. 

I 

• 
' 

i; 

I 
5 

� 
G 

� 
:: � 
� � 
ff � 

i i 

i 
I 

• • 

! . e 

. .. 

I I 

! ! 

. . 

I I 

• • 
f i 
l§ 1� 

! I 
5 5 

� a: 
!! !! 

I � 

� � 
� � 

i i 

I 

• • 

I I 

. . 

' ' 

� ! 

. . 

I I 

; 

! i
u l� 

g I 
5 y 

•, '· 
� ' 
d. 
•, l 
K 

I 
� 
I 

i t 



i 
I 

i 
I 

i 
I 

i 
I 

! 

i 
I 

i 
I 

I 

1!1 
u I i Ii II II 1n Hl1 1111 I I • I i I ,r I

t Jl I, I.

I 11 111' I 1 

111 ,11 I 1111II
I I Ii I I 

ii 

. •· 

11 I 
II 
II 

II . I II I I I H 

IIi 

I I 

I 
i 

-

II (! 11 II !I I 
i I 

i·I 

ii . 

H 
•I I

U•
Ii
l!i 

H 
ii 
U1 

I! 
I 

•HI �

la -

II
I•

i 
h (i 

!I Ii 

I l 
l I· � 
i • 

I i ,I 

g I r,' 
l 

� i 
I j I .. 

i 
g ! ,i 

I � 

I i I 
J a 
J 

j [ 
I � I 

l j 

H II l I ll 11 
i i i

I i
I I I 

II i i 
) 1 ) I

I I I I " d i i i i i i 

II II
I iI I 

I I 



i·I 

I II 
I 

• 

u 
11 I

i 
111 

II I 
l!t 
II 

i II 

I 111 
,. 

I• ' 
. i i 1 1Ul 1 D n I 

la I -

- . 11 .1. . 
I• • 

i t h Ii I 
j 

I 
J I· � 

i 
� • 
l i � 

i I 
II 

I 
� 

� i 
I I I 

� 

l 
!i I 
6 � 

I 

i 
I i I 

a 

I I 
i I 
I s I 

l I 

. �l 
l ' n Ii I l I IH p ll 1111 11 11 l I II I! I ll I I . l l l l l II 

i i 
I l 

j I p I II 
,r J • I• I I 

II 1111 
II p II 111 

JI r 
) ] I Ii I I I J • II I • I

t 

I .1 n, II ! ! 

I II I
I iii i i . ' I Iii I Ii It I 

5 I I II i 
§ I I i I I II I II i 



i·I 

i ii 
I 

• 

u 
11 I

i 
ill 

II I 
IH 

n 
i ii 

I n1 . 
I• 

I 

i i 
I 1Ul 1 � 
I 

I Ii

l - - II I 

I• 
i f 

11 Ii • I
i l ; 

! � 
I i· 
� • 
t i 

I 
t' 

I 
l I � i 
I i I ;;• 
t g I •' 
; 

B � 
i 

H 
i I 
i I 

l 

I 
! a 
I 

j l 
I s I 

� i 

. �1 
p H p II 

Ii 1n u 11 11 I:( 
I I u 1 I u u II ll 11 11 11 ll 

i i i
I I

I p i I 1
11 

l
l 

J • I, J. I 
I I I 

Ii I IUI !I 
J J I 

J n I 
A 

J J J I 
I I J I' i I I I 

i ! I II I 

I I I 
I i i 111 _ 1 J I I i i i i 

p I I
I i 1q1 11

i 

I I I I I I I§ I I I 



I 

I 

i 
I 

i 
I 

i 
I 

i·( 

u 

. . .. 

•I � I I
ill 
•• 

II 

n 

U1 ! ! . 
I! 

! i M 
1Hl 1 J i ft 

la
_!!_. ___!_____!__ 

Ii • ; � 

i I � ii 
! � ii

I· 
• 

� � 
I 

ii 

I I 
! � �
I ;; 

! i g 

I I i i ;
! ! <
a i 1 

I i i i 
I 

I . i 
I I I 



. ... . .. ... .. .. 

• • • 

V I I � � ! 

i 
� 
� � 
J. � 
� �;;, 

! � i

. 

... ... ... .. 

ll I 8 8 

! ii g I � � � Q 

� i, � 
I. 

i I< � I. 
� � � 

I, 
9 

!! 

I. 2 � � 



i 
I 

i 
I 

11 i ! 
. 

. 
B!,v sa,.1 

111 
ii h i 

II 

If 
ii 
111 I ! _

I' ! ! 

J I i l 

•Ill' I I t �

.. .. N .. 

II i I I I 

1 1 ; ii e e 

h i l!l!I 

1
1 

� · i I
I I ; -
i a i i 

I i i i i

I 

I . i 
! I I 



. . 

I I 

- .. 

I I 

� � 

. . 

I ! 

i 
u 

� I
� � 

� .,' .
� l 
�I 

"\ 

� :
� l 

i i 

H 
i i 

i 

• • • • 

I I 
• I B I . 

. 0 .. 

' ' I ' 
� � � � 

. " " . 

! I I ...!. 

; ;; ; 

tt f 
i

d11 

� Ii ; 
! � � � 

� � ;, I,
•• ••

l (. � �

� ;, i' ! 
l I. � � 

I ; I 
i 

• i§ I I 
i i j i 

i 
I 



I 
I 

i 
I 

i 
I 

I I 
� 

I 
t 

I! I 
in h 

i·I 

ii 

u 
•I

ill
1• 

Ii 
IH 

n 
ii 

111 

Ir 

•Hl 1

1�

- -

: ! 
. ' 

I I 

i i 
I i 

. . 

• • 

I ; 

. . 

J ' 

� � 

. . 

I . i 
I I I 



L A 

� I
i 

. 

' I 

� � 

. . 

I a 

j; ; 
i i i

� (1 i, 

i I� �

� � ... ll 
j i 

� � 
; j 

a il 

I I 
i i 

i 

A A 

I 
i I 

• 

I 

• 

I 

. - . 

I I 

� � 

� w 

• ; 

i 
•, 

fit 
f II � � 

� � 
! j

� � 
I I 

� ij 
w

q q 

I i 

i I 

I 

l • 

� � 

. -

I II 

a 

l i 
Id, 

R u 
� Ii 

� i � 
. I 
� !i 
d. 

I Iq 

§ 

I i 



Diaqr.:lfl1 · '"-.1�'".ft;! A L),,1qr,m� Fi!t-: N;irr,;, C'TS 1 rq :�be V:CS f-.?[PE.ATLI{ RL\. 2.·.•;(1 

\!.,!I S:I•' N,1r�ui C p;1Q7 L,_1c;Jt1nr, N,ml•· · N1.1RTH HAVLN SOU I H f,bri,,,;t (..,)N''1[L ! !CU I rJ.1r�.l't i ;!u:.t"r NL/v LNGLJ\!\i[J 

· r-mp1,•nt·�· "1triP"rt;111! N,,lf!· F111 r1,-!:11i,•,! r.id1r, !n :mt;,r,n;i .._mnrJ rpffir !f1 th<· 1,;[r><,I f;i,H nr,t;, ,, • A11!Mir1.:1 �? t,1!,, r",rin:v• f:nn D•·1.v11,.z.:; P!.1•,h,,ni. ·.I, 11 [.r,, '!.•.n11' 

Antenna 2 Antenna 3 Antenna 4 
Antenna 1 

L TE PCS /L TE 700 D/E LTEAWS/B14 LTE 700BC/WCS/850 
UMTS 850 

Broodbond Brcodbond Broodbond Broodbond '••-nd Broodbond Broodbond Brc,odbond Broodbond llroodbond Brcodbond er-bnd 
Btwdbond Brcodbond 

Oc1D Oc1D Oc1D Oc1D Oc1D Oc1D Oc1D Oc1D Oc1D Octo Oc1D Oc1D 

low low Hilh Hilh low low Hilh Hilh low low Hilh HW, 
low HW, 850 700 100/850 lllO/llSO � ?OQ/850 

lllO/llSO 
+45/-45 +45/-45 4Tx/4Rx 4Tll/411x +45/-45 +45/-45 4Tx/4Rx 4Tx/4Rx +45/-45 +45/-415 4Tx/411x 4Tx/4Rx 

+45/-45 PCS/AWS 
+45/-45 +45/-45 +45/-45 +45/-45 +45/-45 +45/-45 

+45/-45 
• + . 

. . . . . + 

- . - . � ..... 
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�lw: ..... . 
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