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Figure 1

ENGINEERING REPORT
ELECTROMAGNETIC FIELD STRENGTH SURVEY
AT THE SOUTH TOWER OF THE
WORLD TRADE CENTER

TV & FM STATIONS OPERATING AT THE WORLD TRADE CENTER

. WCBS-TV, New York. New York

Ch. 2. 21.4 kW (Max-BT), 482 m

2. WNBC(TVY. New York. New York

Ch. 4. 174 kW, 510 m

WNYW(TV), New York. New York
Ch.5, 17.4 kW, 515 m

WABC-TV. New York. New York
Ch. 7. 64.6 kW (Max-BT), 491 m

WWOR-TV, Secaucus. New Jerseyv
Ch. 9. 61.7 kW (Max-BT). 500 m

. WPIN(TV). New York. New York

(Ch. 11. 58.9 kW (AMax-BT). 506 m

- WNET(TV). Newark. New Jersev

Ch. 13. 60.3 kW (Max-BT). 500 m

. WPXN-TV. New York. New York
Ch. 31. 2820 kW (Max-DA. BT). 475 m

Appl.: BPCT-961205KF

Ch. 31. 5000 kW (Max-DA, BT). 475 m

9. WNJU(TV), Linden. New Jersev
Ch. 47. 45370 kW (Max-DA. BT, 460 m

10.WG0AI'. New York. New York
Ch. 60. 45.0 kW (\ lax-DA). 436 m

11. WKCR-FM. New York, New York
Ch. 210B1. 0.63 kW (H&V). 433 m

12. WPAT-FM, Paterson. New Jersey
Ch. 226B, 5.4 kW (H&V), 433 m

13. WNYC-FM. New York. New York
Ch. 230B. 5.4 kW (H&V), 432 m

14. WKTU(FM). Lake Success. New York
Ch. 278B. 5.4 kW (H&\). 432 m

! The WG0AI antenna is located on the south tower of the World Trade Center

(WTC2).
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Figure 5

MARCH 1999 Notes: - Measurement localions are ingicaled by circied numpers ana letlers. a.g.
2. Observation deck walkway 1S approx:mately § feet above building roof fever
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Denny & Associates. P.C. Consulting Engineers
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ENGINEERING REPORT
ELECTROMAGNETIC FIELD STRENGTH SURVEY
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SPECTRUM ANALYZER PLOTS FOR
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14:42:23 JAN 66, 1999
/27 B4:151:00 JAN B5, 19989
REF 23.8 dBm AT 48 dB
FEAK 5 y - - : -
LOG : : 3 : : ' S
16 .
dB/

i,
OO

A M
A0

START 1.6 MHz
HRES BMW 288 kHz

Al WTC Stations in Normal Operating Mode

2%



Figure 6
Sheet 2 of 10

18:82:56 .Ab B6, 1999

T 02140143 Jal 05, 999 AKR SCT .4 rllz
REF 29.8 dEm AT 48 dB -¢<5.3€ ¢Bnm
PEAK : - = ; : B

LoG : : ; ] : S S :

7% 2 SR T RTETRTIE. Sl e e IRRIERRTED e Crmeeeanees aee aeen ERRTRRE
dB(‘ H b, -

:wwyﬂﬁvwhmwh

BB kHz VBW 138 kHz

All WTC Stations Off-the-Air

15:@8:89 Ak BB, 1398

B GR2144310L JnH 65, 2099 HKP SCT.4 M=z
REF 29.0 dEm AT 48 dB -<7.41 cBm
PERK . . ‘ : ;

LOG ' : ; S

dBfJ

T e S e &
sc vl VL T
CORP ;
S I | RO R o SR NN |1 1 | S }i ....
LA NS, TF W U Sy s, S i
START 1.

+RES Bk 88 kHz YBW 138 kHz

WCBS-TV (54-60 MHz) Operating with Main Antenna

26



Figure 6
Sheet 3 of 10

15:89:97 (AM BB, 1999

42 B2:22:62 JAH 86, 2999 HKP SEE.A PFH=x
REF 29.8 dEm AT 48 dB -¢6 .95 ¢Bm
PERK - ; ; ; ; - :

LOG : : E : : oW ;

'_B ............................................................................................
dB/ - . : . . . . -

W <
a0

AW
DO m

START 4.Q@ MH=z STOP 4.00Q¢R Gh=z=
+RES Bk 288 kHz VBW 12386 kHz SWP 99.9 msec

WNBC (66-72 MHz) Operating with Main Antenna

1R :AQ AT AN AR . 19919

47 @2:138:53 JAN 85, -999 HKR E&E.d4 IMHzZ
REF 23.© dEm AT 4B dB -«6.3€ CBm
PEAK : - : - - ‘

LOG . : : s J ) ®

aB

VBW 138 kHz

WNBC (66-72 MHz) Operatine with Auxiliary Antenna

~1



15:14

#7 B2:49:32 JAWN B85, -.99%9 HiKrR €

BEF 2
PEAK
Loo
<8
dB/

Figure 6
Sheet 4 of 10

3:27 JAN 86, 1899 .
8.8 dEm AT 40 dB -£6..8

R 1 e RE S
sL kL L N S
rNRR : :
j"-,. ‘Hk:--s .,\.éofs)m,‘.\,..-a-—a.ll -“-‘-"J\-M
3TART 1.8 PMH:
FRES Bk 08 kHz VBMW 4138 kHz
WNYW (76-82 MHz) Operating with Main Antenna
15:14:14414 JAN @35, 1999
S7 @2:34:24 JAKN @S, 1999 MKP GES .4 MHz
REF Z9.0 dBm AT 48 dE -46.86 dBnw
PEAK - 2 : - - : z
LOO »
'_G ................................................
iB/
" 951 né ....... |
Sk F LU 3 )
rnp; -+ At SR : : jl :
71 rﬁk}k‘:w-ﬂk‘-. :-/\.\A'M\w.‘l( .aﬁ,d\g—n«-ﬂj ‘ LV\}J L‘—-\J ‘
START 1.0 MHz S$TOP 1 .900
HRES BW 288 kHZz UBW 188 <Hz SUP 9%.

WANYW (76-82 MHz) Operating with Auxiliary Antenna

25



Figure 6
Sheet 5 of 10

1511587 AN 86, 1999
#7 B2:59:417 JAN 85, -9¢9 HkR SE&EE .4 MPH=z
REF 29.8 dEm AT 49 dB -¢6.6S cBm
PEAK : : : : . ; : :

Loo : ? : E : : *

LB
dBf)

VA SB
sCoF ) E L
rNRER

B

$TART 1.8 FH«
¥RES Bk :t88 kHz VBW 138 kHz

WABC-TV (174-180 MHz) Operating with Main Antenna

145:517:82 (AF BB, 1999

M 98 iB4:i02 JAN BS, 999 HKfE S6E€.4 rFHe
REF 239.8 dEm AT 40 dB -¢6.74 cBm
PERK . . : ; : - ;
LOG f : | l : S :

4B/

VA SR
sC FCl.. ..
CORE

1.
HP

START 4.6 IMHz STQoP
tREE Bk 200 kH= UBH 41303 IkH=z z

WABC-TV (174-180 MHz) Operating with Auxiliary Antenna

27



Figure 6
Sheet 6 cf 10

15:48:87 <AM B6., 19SS

S7 (3:98:37 JAN B85, 2999 HKR GEE.4d FHz
REF 29.9 dEm AT 486 dB -¢6 ,3€ ¢cBm
PERK ; ; . - - ;

LO® : : E : : S :

;B ............................................................................................
dB{' - 4 b i 5 2 :x

VA
SL; '- L .........
carel )T
il Qs
$TART 1.8 PFH« ST0P 1.00€60 QBFrs«

fFRES Bk %08 kHz YBW 1328 kHz SWP 399.9 msec

WWOR-TV (186-192 MHz) Operating with Main Antenna

15:2.8:56 JAHW 66. 1999

A7 4P 12151 JAN Ub, 19YY MKK LSbb .4 MHZ
PEF 29¢.8 dBm WT 49 dB -46 .44 dBm
FERK : : ' : : : ; :

LOG : : ; : L .

_D e evarsle e nnas s diaad e s dam als , .........
dB/

Y SB
SC FC
CORR :
:-./""“b—“"'\-""/: WM&" : o : ‘:'J a
STAR pe GHz

300 kHz WBH 18¢ kH2 .3 nsec

WWOR-TV (186-192 MHz) Operating with Auxihary Antenna




Figure 6
Sheet 7 of 10

45:418:56 .Ak B6, 1999

A7 ¥Z3312'bl JAH Wb, L499Y NKKE bSbt.q4 IHZ
REF 29.8 dEm AT 46 dB -¢6.11 cBm
PERK - - ; : - - : -

LOG : : ; ; : . *
€ G ....... seteinmeme
dB/

[0 =
0O0O>D
0 M;
oOm

kﬂuJﬁgh an, .
SI1AKLI 1.4 IFHz2 S UP 1.8UkY LFZ
+tRFS RL AR kH= WRW 12A kH=» SWP 99 .9 maen

WPIX (198-204 MHz) Operating with Main Antenna

15:28:33 JAH 66&6. 1999
#7  ¥4i¥3i38 JAN WL, 199Y
PEF 29.0 dbm AT 40 dB
PEAK i : : . : E . : i
LOG : : ; : : ' ¥ g :
_a Cste s e nes e rene e L T T T T T T T e I LT T B e R
qB/

o

OO
AMw
mOow

VBU 18€ kHz

204 MHz) Operating with Auxiliary Antenna

27



15:21:16 _AM BB, 1999
#7 ©4:40:23 JAN B85, -9299
REF 29.8 dEm AT 48 dB

Figure 6
Sheet 8 of 10

PERK : : : _ : ;
LOO : : : ; : P
-'-8 T T T T T S S S PP R T S R S T
4B/

VA SEB
SRS S
rore

it
STmnRT 1.8 FHz
fFRES Bk 98 kHz VBW 136 kHz

WNET (210-216 MHz) Operating with Main Antenna

1542212« JAN €6, 19¢9
F7 04:48:27 JAN 3T. 1999
REF 23.6 dBm FT 4@ dB

PEAK R ; ; - . : ;
LOG ) ) ' ’ ’ ’ %
dBf’

o
Qo>

D . T
i) wuw,a,.f‘m o

A M0
m oo

STAR™ - .8 MNHz
tRES BUW 38€ kH2 VBW 1B6B kHz

WNET (210-216 MHz) Operating with Auxiliarv Antenna

271



Figure 6
Sheet 9 of 10

15:06:57 JAH @86. 1999

AT WL2iZ3ibS JAN Wb, 1YYy MKK Sbb .4
PEF 29.@ dBm 4T 40 dB -4 6_22
PEAK

LOG | e
_-—a I T R I LR I

dBf’

ve SB
§C FC
CORER

STAR™ .0

fHz STCP 41.0888 GHz
tRES BU 388 kH=zx UBW 18€ kHz g g

P 9.9 nsec

WPXN-TV (572-578 MHz) Operating with Main Antenna

15:85:24 JAN BGE., 41399

Ar B2iL1i45 JAal 65, 199S M<XR S
REF 29.8 dEm AT 4B dB -4
PEAK : : ; . : 3 :
Lea -i : 5 — | * :
ljB(’

YA $B
sC FCy (WA e e R
CORR

) s *ﬁ)o:..o.u.-n\.‘\’..-—'.:.-*uﬂ N &}k ‘kﬁ’ﬁ"‘mjl el : LMJ
START 1.0 MH. 3TIOP 1.90000 CGHe

tRES BMW 286 kHz VBW 1EB kHz SWP 33.3 neec
WNJU (668-674 MHz) Operating with Main Antenna

27



Figure 6
Sheet 10 of 10

16:24:47 .Aak B6, 1999
#7 B4 :23:44 JAN 6S. 2999
REF 29.8 dEm AT 48 dB

VA SB
sU bl
nARR

f J(ﬂh;.w.\.,,;,.h.v

$START 1.0 FHu
#RES Bk 280 kHz VBW 138 kHz

Lo

WB0ATI (746-752 MHz) Operating with Main Antenna

15:23116 JAN B 1999
S ¥4 1Zbidy JAN UL, 1YYy

PEF 29.0 dBm AT 46 dB

PEAK

LOG ¥
7]
‘58!}

o M

VBH 18€ kH:z

WTC FM Stations Operating into Master Antenna

27



Gn 6l

ao'Le
Sr Il
Or've
099
o'y
090
DEFE
gL
09k
9L
i
460
DL
090
(70

ATREHTE
YLD A0S
HdIN D04

u UU.-.JA—

Ljeeoaag
i

GRLOO

LralLo
CEYOO
28900
ZEI00
2€80°0
o100
9850°0
SEH 0
26800
a5100
G100
L1000
BETUO
ZHonn
HG0 0

(249744 W)
ESIEIiAT|
1am0,]
ERYHEN
auvpg
o amnbg

Y IR

GRLLE

gadaal
BOYOF
00G'LY
GLOql
0068y
FAU |
onaG Le
Lirs RH
FLEED
0yl gt
FGY6
i
£95°01L
189°1
ROO

(A
plElae],
_...:ubr:r_..

00°1

RUHEG
HELo
0o0 1
080
oot
L0080
Q001
ONDG
[EHIRY
050
OHL U
use 0
005 0
6e0
neln

1373 pravg] o)

aatjupay

anef |
i -»n..-ﬂ

1 polupuopey

PN RTRL] O SSD{UL R waapped awepd peannea g

OFH 10

A
g 0
aon 1
RPN
O B
NRL0
oual
Lot 1
oot
L0oo b
[AD{ERY]
TR
VS I
HHE O
naG N0

A piond
EYATU ]
g

—-::_—.\- :-_ —

"HE PR
Ula IWUHE
Lua GOk
g paue
£LE HrAH
oy (SRIIH S
ooy 6 69p
o'l U AH Y
i HAH 4
oy HYEH
9%E HOEY

Hll RO
b ok b LyY

LEl FALH IS

[ S bLRY
[ L Bd10]
(ap) (1929)
yoiait], jadling,

uy iy 0)
::_ui._‘:_...: GAUNIS(]

ey

uogr QOGO 0 RN ne o
HH'H FEFOQ nLul 100
£eel auan o Pt haid T
vl GUGH O il A HE ()
e ae [SLH3TRN¢] Lh e 15 0
Ky 0% Zivuo v ust uso
00 SE DuLO 0 6§ EOT Uz n
0S|t notg v rert He
0oL alofn LIRE aan
YLER SLEOD el
Ok ol oo
0L b2 IXH IR [Fe!
GhRE (RN RY e n
O1'ea o104 ne 0
SYL'ER (FARINY et
IR gLt n (Y]
0y nn O] Tl
(RN AT Dol

(/) (Ui ) utiggug
adnsody | Lt ] ddaagy canisodxe]
HUAD RRANIR | Pt RIATA I
10 HdlW HALNY SHERE A N
204 auulg o peansEoly 0

st juapuainhbyg

van(] posnsiay

AaR LR LR | JUL TR st

=

‘::—-_b _..r':._:mmds

[LEACIRBRETH SVUTUIEN SVIE B N MRS
u_u’._ ::uné ua _d i ./’
Y WU U N

Iy utepy uo 4] NXJA
Wy XNy uo LN

Wy ugy uo LN
.u:/u ‘M:J.- uda Z——h;_a

Uy wey ue XL

AL LU RLIAW A1 [0 A S
PN REP U0 AL HOMM
MY X U A L MV A
H U U0 A LDV A
JHY Ry B0 gy TN

B ULEY UO G LN
WY XDV O AN

Wy ey o N

[INAER TR AV TN RS T I A Y
AU R0 SUenRIg Y

spofy TUiTLAT(y

LI PTG LION S R RE TR UT L0 Paser .H;M& u__ :::ﬂ_ﬂu—:.ru 1

] ans;dxe] popagug)

(IR TN T T SN T

")

27



WL ssapu g togpred ouepl e

SREA PRHLIESSYS

B R LA R SRR Y | :.._::_.:_ o pasiiyg ._:m_ j i :._::_:.;._L l

HE GOLO LHIAY e Lonn't laLk L8Ok PANHIRY HEF LN LD S IN Y LA
oot THIRG 1) (U G A L AW P AN
1y [RS8 W] SOHTOL A5 0 AHHE ] [T RYIY HL @l A SR AL T R 3
Ge GOSN GHETIY Lyl oG 0 iYnk Lr il TRMERY] TG e L NNGEW
HL0¢ Lihoo oG LY oo [P arLe UH Leina Y XNy ue LN
[Vr] a0 0 SLO'GL 0G0 RebINt BLOr 456 [HRHIAT] PSR R B0 A 1S
DLLE BELOD (0684 0oo'l ool LhLe 0a'Le IeLho iy Xyt XL
PR ziono TSl 0770 DHL ) oERE (LA nugo AR UL DR 4 1] A
0608 S1H0 Oou'Ly Qon'l oo 1 HLE [Vraras FrOL 0 TN XY e AL -HOMM
(] Lalaw H A uao 001 BiLov 0l £z chkoa LR DL R A | L4 AL
ortr aoR0 0 LHEH N ool oo 1 [R1A BLARRY el o TTACEE A TR TTTRE N T V1 A CANY
ol’L crion LEH S 0040 RUGIIN oabk 9z (P RT LU VLU A LR WS 1 8
LR [eron LHO0I OUE0 neh 0 WTRE uaua ynton juysrsng un A\ AN
060 HI00D [$15] Sird (514 ) 1R ] &g GaTla uakn Y My U6 A KN
509 [ A KRS £066 [bra  RY a6 (O pRE LT T L KR IR Xngsan ggN
090 cLanw [40°'] DSEQ UEYH {1 o 0 (0L va [AHRINS] PR TR UD N
gan 000 0 TSN aLrn D917 200 R R U0 A LRHLMN
o 5 e - E s 4o ua uiton TS R ey sHeey Y
(o qq ur) (RS} () (- ILyp A\ 1)
adnEndRs] a1 MELELA ] Piotg it pretf Pdae  aansedxg) Gisuagg apepy A perod()
DYAD 30 damog parasa g astjpay| Sanepn] 1y RISVALH] doaagg
ST DO 2aeAL S g, S RULIH [RRIEERETIATS IR BT A 11 Sa W 1 SARAY
_:.‘_U‘_.u_m .4_.:“".:_ _r.._:._.u./ _::___..—__—: ‘.wr.v..h aue) g
yuapratnt o puapeanhey

_-u: _...—_..-..—..;_/,

sE] Pearnae, )

TR LIOA it

ISTHE R ET A N T "y

Ly
PN Py




L
N

s

YZIE

erea
HIAH
40°4T
044
OLZE
GG 0
0L
66
coun
159
049
G380
(A
60
LR

SINEGANY
LD )
AN DO
__.__

RN 0

[FOLO
[LEOD
[0sU0
S11r'n
PGSO 0
1Ho000
IGO0
(AN
EILOD
cEtnn
44 (Y R)
L1000
SO10°0
HTON'0
Lono o

(w1974 10)
Siatingg
dmo ]
.-.—:.}.—
RIHHN
1njuambnp

[ EAS N

sgg a0l
8090V
OEZT'EY
GLOGT
#9695
o8yl
S¥1vP
Lrd i
FAR U]
0yl 91
00L 11
iHiciard
HOY &
[RHER)
[HLEA]

)
Py,

JEELR LS
I T

onnt

08900
041°0
0oo1
0570
Q00
0020
0001
0080
0ol
A4 0
0zgn
a4y 0
orgn
ngsen
DI 0

Ay

TP
.-L:—..__-M_
BIH M
_:.: 3l

(1 Py

HTH 1

001
Qg (0
ays 0
00T
DHGO
080
NUE0
WL
(S R
RUSIEA
(o1
OFH 1
URH 1
(KR (1
vl

L piony
BEAYFEH S
S

“_" _:—.C.n.__.._ _

panet astatajo ssapun eyep uapel aeepd e

LGl
£07
67

G
W

1'LE
t 0

yre
1

[l
Lol
ot
gt
[N

R

A.HL_;
1o
G] Ay

ot

HIGE

i & 4
gery
G'E6E
FERP
[
Y66v
0EGE
VERE
BRH BN
L HOk
G110k
Larg
RO
1914
RETIES

O
Joltied |
o)
SRS

___:_7..

Leut
arm
09°€l
Gpal
oree
GE ¥
s
SL8l
09°6y
4897
uRLy
4392
G898
0T°E2
(HV ) i
SETT
L
YERT

sanaodi]
DD
) LY
REL
MEanLE, |

[ FALAY]
QUS0 0
glono
LRG0 O
6990°0
LHFIO
Foluo
SLEOO
altio
LESO'D
REHHIRY

06 (LT
OWOGL
06 Q8T
OF 183
alnyn
0L LRI
Dk eat
pe'irl
ok GlLy
[EH i
1y 09g

Gauo [SiWAN|
LESO 09 ang
wornn UERLE
IHEOD ur LKl
LHFU O nLERl
LEROO e Bl
(L
(AU Ay U )
Dhistidic] UERUBEFN
._-_,-:.—_ Tﬁ.-_.._
ATIANY ALER
._:_.—..m (IETR
Juapuaibsy

BRI sy

:::.q judittoansagy

[inAt]
Hsu
L Y]
HE O
(fraV]
oz n
nan
e
§rat}
(S]]
(Fhatl
(IrA]
ua 0
un
Br e
noog
a0
(APl

[ELIBTARREH)
sansodxyg
RIATALS]
g an
o

It polwnssy |
SN T:: H_:::,\—.::_ T..h..u_._u,.:“-__:::: o —LDH—“Q ﬂwmmubc r—C—uﬂ_:u_EU 1

ey ._.:I.-..m_d uu Z.—f.l._. ...w:—rfa.
TUN U ue VOLAY
WY HIREY UU PN
W0 LN NG
Yy xXny ao ,..—.MHZ.J_—

s :-—_.—.c s INAL

MY Xny o _./._._..;

JUST Uiy 00 Xida

TR XY U0 A LHOMM
R A LW A (ORI
Jy RNy uo A L0V
1y ey ue AR JHVM
TR XY UB \\INW
U WE Uo \\ TN
iy Xy go N
Ity Uo N

MV Ry 00 A L-GHOM
AT RO SOt Y

opury el

TS RS

A pur

[LER G RER TR AL) RUN AR

x .__ﬁ-u
]

2€&



Figure 4
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ENGINEERING REFORT
ELECTROMAGNETIC FIELD STRENGTH SURVEY
AT THE SOUTH TOWER OF THE
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GRAPHICAL COMPARISON OF MEASURED AND
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Graphical Comparison Of Measured And Figure 4
Caleulated Exposure Levels Sheet 2 of 9
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Graphical Comparison Of Measured And

Figure 4
Calculated Exposure Levels Sheet 30f 9
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Graphical Comparison Of Measured And
Caleulated Exposure Levels
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Graphical Comparison Of Measured And Figure 4
Calculated Exposure Levels Sheet 5 of 9

WWOR-TV Main Antenna

5
4

60 7
50
40
30
20

T EHITEI M Al dldl A"

I 1A 1B 2 3 2B 3

Percent GP/UC MDPI

A

Measurement Points

WWOR-TV Auxiliary Antenna

60
50 ]
40 =
30 — ]
20

‘?

1 1A 1B 2 2A 2B 3

Percent GP/UC MPE

.

Measurement Points

Calculated Data T3 Measured Data




Graphical Comparison Of Measured And Figure 4
Calculated Exposure Levels Sheet G of 9
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Graphical Companson Of Measured And
Calculated Exposure Levels
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Graphical Comparnson Of Measured And

Calculated Exposure Levels
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Graphical Comparison Of Measured And Figure 4
Calculated Exposure Levels Sheet 9 of 9
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