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V1A HAND DELIVERY

Magalie Roman Salas, Esquu:e

Secretary. . e - A

Faderal Cnmmummuunn Eﬂmmlﬂ.mn

The Portals, 4458 Twelfth Strest, S.W.

Room TW-232%

Washington, DC 20554

Re:  DPetitian of Lake Ceder Grovp, LLC for

Ewpedited Special Reliefand
Declaratory Ruling

Dear Secretary Salas:

Transmitted herewith on behalf of Lake Cedar Group, LLC and each of its
members, Group WICBS Television Stations Partners, Ucenses of KCNC.TV;
MeGraw-Hill Broadeasting Company, Ine.. liconzes of HEMGH.TV, Rocky
Mountain Public Broadeasting Netwerk, Inc, licenses of KRMA.TV; Twenver
Preadcast, [nc., licensee of KTVD: and Gannett Celorade Broadeasting, Ine,
licensee of KUSA-TY. all Denver, Colorads, aze an originzl and feur copies of the
“Deuves PV Sice Inovestigatisna Ropest” prepared by John ¥. X Browne, B. E..
Fleage associate this Report with the above referenced petition.

Should any questions arise concerning this matter, please advise the
undersigned. =

Very truly yours,

Edward W. Hummers, Jr.
Counsel for
Lake Codar Group, LLC
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Denver DTV Site Investigations
t ake Cadar Group
Denver, CO

Thiz raport addrasses tha rasnite Af etidies | ndert=ken by thic Firm frr Hhie | ske Cadar
Group to identify possible sites for use by Denver ansa TV staticns to construct their digital
televizion {OTV) broadcast faciliies. It Is the latest In 2 series of reports prepared for the
Lake Cedar Group which previously reported on site evaluation activiies and summarizes f
upcates previously submitted data.  The Federal Communications Commission {FCC) has
malatey] Lthal Uese stabons consbuct and operate these nev fadlilics in accarcance: with a
timetahte which provides for a transition from present anpalog broadcasting to an all-digiz
wystem.  During this tansition, both exising and new faclities must be aperated
simultEnecushy.

Each broadcaster was assigned a new channel for DTV operation — all UHF channels in
the Denver case, The FOT also assioned the aperating power for each facility and spedified
that the DTV facility would be assumed to be operating from the site of its present analog
facilities for the purposes of service replication and controlling interference to / from other
stations; for most Denver stations, this is Lookout Mourtain.  While relocaion may be
technically passible, interference to other stations resulting from such 2 move is a limiting
FCC consideration; solving such inberferencs issues ma*,r requlre significant power reductions
which, in-tum, will result In loss of service to the public; also, relocations which result in
establishment of noncommon sites fOr analsg and DTY stations will pose recaiving ankanna

arentatdon issues for viewars as discussed in mare detail hereln. For comparative purposes,
Lookaut Mourtis is usad as 3 baseline reference throughout this report since it is the site

designated by the FOC for the DTV facilities of most stations.
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The factors which must e considered in any evaluation of a propodsed mansmission
site are discussed below. It is imparkant iz recognize that one of the major olgjectives of LOG
It develaping any site, Hduding bockout Mountain, is the consolidation of all digital broadcast
facilities; such cansalldaton benebits the public by reducing substantially the visual impact (a5

compared with each station having its own tower ¥, affording better comtrol of radio
freguency radiation [RFR — non-ionidng emissions from the facilities) ¥ and optimizing the
service i the public (essertially equat toverage and quality from all stations and reduced

interference from stations operating on adjacent channels); the stations may alsa realize
soma cost savings resulting fram combined operations. This bereftts Hath the public and the

station licensees,
Site Selection Criteri

The selection of a site which meets the objectives discussed above must also meet
oiiter requirements which are of a technical and regutatory nature.

Armong the technical issues are the llowing:

Coverane — (How will the proposed facility permit stations
maximize their sanvice 1o the public.}

Availability of Ulities = {The proposed facilities will consume &
large amcunt of =lectrical power and proximity to high
capacty power fines is essential.)

¥ 1 adrftion to having 3 cEnmon tower for diglte! Tv, some stations may be able o relpcete thelr existing
anakog feciibes o the new fower. This will perit the remmemal o Some Existing POWErS in SONWE S0ETkirios, A
Leokot Mowntain, for exemple, two wers coyld be removed immedistzsty Gllowsy constrochon oF He nsw
fadiltty Followned by Ak beact v dkhtional Eowers at the end of the ransition period.

# 10 the Lookout Mombain cate, 3 significant resucticn i RFR would eesult fom the consslidaton of FM
statinns on the rnew ower thits mindmizing the major source of RFR presenthy affecting the slte and arga,
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Arcese — (Exictence of paved mads accessible In all weather
conditions 1 facliiate constucton, operaticn  and
mrintenance. )

Proximity to Residential Areas — (Plans to develop a new sike in an
areg where ng — qr 2w — wwers presenty exist can raise

gignificart land wse issues. )

Shers L k= o i} Topaas aplay — (Aadoyents b s3uppat construction
of "normal” tower implementation — induding guy anchor
radius and subsurface condibon considerations. )

Development Cogte - (Aoquisition and infrastructure. implemen-
eton including dearing, grading, power lines, roads and

carLrity provisious )

Ernvironmental — {Impact on nearby venues and residential areas,
inciuding RFR, visual impact and consequential results of
clearing, grading, &)

Some of the regufatory factors which must be considered include:

Land Use & Zaning — (Non-compiance with land vse plans ar
nezd for change In 2onlng or issuance of @ varance are
problematc. )

Local Code Complianee — (Effects of application of special building
code prowisions related to tower construction. )
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ECC Requlatory /! Interferenre — (Facilities maximized for coverage
purposes must comply with F0C mandates regarding
interference; necessary power reduchons to resolve
interference will result in less coverage and service W the
petilic.y 4 )

EAA Clearances — (Impact of structure on safe and efficiert use of
the navigable airspace.) ¥

NEERA - (Implementation 1962 National Envirenmental Protectdon
At - compliance with FOC requirements including RFR
lirmits. )

Table_Moun@ln = (The Department of Commence facilites at the
Table Mountain Radio Receiving Zane are enditled o

special protection from  interference” from  broadeast
facillies. y ¥

¥ Trere are Hyee basikc interferenoe mechanimes wiich st be considered for OTY sietlons: inerference i
focal DTY [/ NTSC stations on adjacert channels whidh cannot oo-ocate, hterforence to distant DTV skations,
ardl interference o exlsdng NTSC stations operating oo any of 15 affecied channels (URF onty}l, T adkdition,
HTSC stations meteating ko 2 ney sie must meet fived *mileage™ separations t other NTHE stabions in order bo
demongtrate that no keterference would B caiesed b exdcting of proposed WTSC fadites. Smilar onestrants
wouk] ety 7 any FM stations consalkiatng at a e site,

¥ px defined T Part 77 of the Federsl A Regulations, sirspace otifzation oritéria a5 defined in TERFS (Termina!
Instrument Procedunss Maruat) and elacteonk; Interference to FAA navigatinal and conmunications fadlltes as
defed i the Airspace Analysis Model ARM 5.0,

¥ The protection requirements are spelled-out 1 47 CFR Part 73, These requirements were agoptsd in the
early 1986's post-dation the cansruction of Most of the exisking TV and FM stations. These pre-existing stations
have been “grandfathered” at tnelr presenk sibes and facilties, Any relocation woukl requre compliande with He

new reqlabons and could resull in major redudians 0 power  ooverage depending on he Emity o Tabke
Mownti. For example, all YHF TY stations ad most FM sta npaamgm'?od(un oniEn woukl be

unable o comply with the rsquirements without using a directional ankerana if the “gramdfathering” provisicds
did ot emcist  See discussien whidh follows,
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ble.M in Ragio Receiving Z

The L.S. Department of Commerce [DOC), thraugh its subsidiary entities such as
Mational Telecommunications & Information Agency (NTIA} and Insthme  for

Telecommunication Sciences (ITS), the National Oceancgraphic & Atmosphenic Administation
{NOAA) and the Mational Instibute for Sclence & Technology [NIST), operabes a research
fadlity on an 1,800 acre tract northeast of Boulder, This facility is called the Table Mountain

% Radic Receiving Zone {Table Mountain) and has been accorded carmain rights by the FCC
relative to protecton from interference from all manner of radic transmission devices

including broadeast stations and earth-orinting satellites, (A tachnics! distussion of the
protecion requirements is included in the Appendi:.)

The FCC has ectablished criteria for different types of fadlibes aperating in various
parts of the radio frequency spectrum,  Presumably, these criterfa protect the government-
sponsored research activities at Table Mountzin from objectionable interference fram these
external amitters. Thess riteria were pit in-place In the sarly 1980° long after mast of the
Denver television and FM radic stations had been estzblished on Lookout Mountzin, Al of the
analog YHE TV stations (channels 2, 4, &, 7, 8) were "grandfatherad” as weare several FM
stations, [.e., they were not required to meet the then new protection standards. This
"grandfathering” betemes a critical issue in @ proposal to relocate faclibies away from
Loakeut Mountaln since any increase in signal level over Table Mountain would be

i mpermissibke,

Unfortunately, rules incorporating adjustments which recognize the different character
of the digital signal have nat bean codified and present FOC f DOC policy 1s to address each
praposa] on a case-by-case basls.

& “his stiould not be confused with the areas negr Golden kown as North Table Mountzin and South Table
Mpewitain. . . .
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A similar situation arises with espedt to construction of the digital television stations.
Taking a simplisic approach, wherein the differences in charactenistics between the presant
analog signaks and the new digital signals are not cansldered, all of the major Ty stabions
vl Mrivtale™ e becoical sbendaids regaiulig prubenlun of Taoble Puukali, MSAawiing <
year-long process of exploration and pegotistion with the FOC and DOC 7 NIST, an agreement
was reached o, in effect, extend the current grandfathering of the anakog TV stations to the
new companion DTV statians 1o be siterd ¥ on Lookout Mountzin basad, tn part, on the digital

signal characterstics.  Any proposed relocation will require approval of the FCC and
voncurrence of DOC f NIST, if the slgnal levels over Table Mountain would increase, this

approval is ot likely to be forthcoming. The enly technically feasible methods for mitigating
this problem would Be reduction in operating power or use of a directicnal antenna. Singe
the sarvice arza of a station is detarmined, In significant part, by the antenna radiztion center
helght and power, reduction in sither of these parameters has the effect of reduging service
area. Therz are also design constraints which ulimately affect anterna performance (and,
nenca, signal quality} when directional antennas are employed and, therafore, broadcasters
generally prefer not &0 use these antennas because of the compromised performance, COne
scenario where the 1158 of directional arfennas is less problematic is the case where thers are

few or no peaple in one ar more ouadrants of the service area such as a ransmitter s
situated near a {arge body of water fe.q., at ocean or ane of the Great Lakes or g Guif) ¥,

Thus, for each gltemative site considered for joint-use DTV bmadcasting, a oitical

factor will be the impact on Table Mountaln; assessment of the likelihood of obtaining timely
approvals from the FOC and DOC will alss be crucial in the dodslan-maklng precess, For

eaamnple, a OTY faclity sited at Eldoredo Mountaln and operating with an FOC authorized
power of 1,000 KW would exceed the maxinmum power permitted over Table Mountzin by &

I The FOC i its eoverage replication process allotted new Digital TY Channels based on Use of the oommnt
Lopkout Mounialn sike,

T Lookout Mountzin has oomparatively few people to the West.  Howsver, relacating 1o a site to the East would
sicriificantly atter that scorarin.
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fartor of 87 times; stated another way, the aperating power of the station would have to be
reduced from 1,000 KW t2 11.5 KW in order to comply with the basic FOC nales as presently
formulated. Bven if the DOC f NIST would permit @ grandfathering smtus (whereby the
power might b2 reduced to provide an efuivaient ¥ signal level over Table Mountain}, the
power would have o be reduced from 1,000 KW to approxdimately 300 kKW,  Either of these
scenaros would, of tourse, result it a significant reduction in the service that could be
prwided by & Facillty located on Eldorado Mourtzin,

Co-Loontion

Qne of the implied objectives of all telemmmications siting ptans is Wat of
consolidation, L.e., grouping afl broadcast facilities at pne site using as few towers as possible.
LG had proposed 1o Iocate all but two of the DTV stetons in addition to all FM stations on @
comman bonaer,  Irtbally, with the sonstruction of the new tewer, e owdeting towars would

be remeoved and, at the end of the digital transiion period, other towers on that site which
presently support M and Tv antennas could be elfminated. It should be noted that it is
unlikely that any towers would be removed] from Lookout Mountain should an altemative site
be salected for DTY bulld-xt because relocation of existing facilties will be very protlesmatic

For e ANy ressears;

« Channel & TV-AM Intedersnce — The towsr pressnby
supporting the antennas of KRMA-TY also supparts the
antennas for KUWO-AM and KCFR-FM. Thesa two FM stations
must be co-located with Channel & to minimize interference.
fThe FM statons oparate in the reserved, non-commencial
portion of the AM band (88-92 MHz) which specrum is
immediately adjacent to TV Channel 6 (E2-88 MHz). There is
a high prababllity of Interference o the reception of Channel &
signals by the FM fadllities; the FCC rules require co-location
in these cases. [A more complete technical discussion of this
fssue is cortatned in the Appendix.]

' Eguivalent i that produced by the grandfathered Facllithes oo Lookout Moot
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+ TV Sepemtions — The FCC estabilshed minfmum @ileage
separation ofteria for analpg TV slatons gpesating on the
same channel and on adjacent channels. KCNC, Channel 4, is
limited by these constraints by other stefions in Soottsbluff,
NE, and Grand Junction, G0 Depending upen the exact site
galastord this could bhe 3 limitabkon, & wamvgr of the
requiraments coufd ba sought but a grant by the BOD is far
from guararteed {but would be more likdly in the case of
Grand Juncticn due to the intensentng termaing.

« Table Mourtain — Al present VHE stations on Lookout

Matirtain are grandfathered with respect to Table Mountzin.
Any redocation wolld affect this status and reguire compliance

with existing FOC rules. Depending on the situetion, this
could result In loss of coveraqe and service to He public. (See
preceding section on Table Maountain for more details.

Therefore, “consolidation” or “co-location” does not necessarily mean that existing
Taciies will be {or can be) relocated to a new site where alt (most} BTV taciliies would be

located ¥,

Andiher component of the c-lodation fssue, which must be addressed in any site

selection analysis, is the inter-channel interference between {among} stations operating on
adjacent chann=ls, In planning & digital stabion, consideration mpst be given i interferande

cased o other DTV stations aperating on the adjacent channet above and below its channel,
TAlst, interferance o analog statons on the four channels above and balow e OTY channgl
(plus efght (B} other channel combinabions) must be evaluated.] These adiacent-channsd

interference scenarios ocour witen the undesired signal is much stronger than the desired
signal, @ situation which exists when the adijacent-channel statlons are separated by more

than a few miles. W The sohution to this problem s to co-locate all facilities with adiacent-
channe| redationships so that any viewer recsives neanly equal signals from all stations,

W prpcart FEC rides woudd parmit stathons 40 use thek oresent chaoneks for DY 2t the and of the ransitlon
periad, This, statdons ae pamitied W elect 1o wse exfsting faclibes and shies a5 thei ™nal™ 0TV facliites,

W For example, If statfors are not melocated a viewsr siuated very close o ane bransmiter woukd receiva
miberfereres ot Hnat bansmitee when attempting to receive 2 cignad from a distant adjacent channel station.
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In Denver, for axample, the following table of FCC sllstments Indicates the nature of
the adjacent-channe! problem for the facilities on Lookout Mountain.

Alaalbiva Chennel Comment

KUSA-OT 16

KMCH-ET 17

KRMA-CT 18

KTVD-DT 19

KTVD-TY 20 Now on Mt Marmison (Analog) #
HAGH-DT 4 “an caucs {interfarance o VD —TW Ch. 20
KCNC-DOT 35 Can cause interference to KTVD <TV Ch. 20

Clearly, the ideal situation wauld be for all stetions with adiacent-channe! relationships
ke be co-located on a common site. For example, it the case of KTVD, the progosal to move
its (analog and digital) facilities from Mt Morrison to the common sib2 would minimize some
interferance relationships with DTV stations on adjacent channels.

This adjacent-channe! issue takes on new complexity when it is proposed to relocate
some facilibes to a new site. For example, in this case of the LOG project, 1t should be noted

that channels 14 f 15 (KTV] at Mt. Momisan) and channed 34 (KWGN-DT) are not presently
part of the consartium and will remain at their present sites based on currently available

information.  Thus, moving the DTV facilites away from the FCC assigned location at Lookout
would create an adjacent-cirgnnel issve between KWGEN-OT and KCNC-DT a condition that is

not & concern if these facilies rematn at Lookout Mountain,  In summary, the greater the
saparation botwaan the sites of tha sdjacant-channal facfities, the mome gignificant Hha

interference problerns will be

I Station KTYE-TY cperates on Changel 14 Fom ML Momson. It companin DTV facility would eperate on
(hannel 15,
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Finally, the last significant co-location issue is that of viewer receiving antenna
onientation. It is clear from sarly industry testing that use of Youtdoor™ anknnas will be
desirable, if not necessary, for DTV recepion &, Frually desr from testing s the fact that
Bbcrna mibelian iz wibleal gk Dnprogerly "gired” ancennas Wil NoT e e me eoepion
of DTV signals; the acceptable accuracy of antenna pointing may be less than 10 deqgroes
depending on the amount and severity of multipath propagation present. Co-location can
gliminate thase problems ¥, If DTV signals originate from multiple Ikations and IF these

locations also differ from present analog ransmission sites, viewsrs will be further confused
it antenna orientation issues, '

This is not a slgnificant problem in present analog service becavse the analog signal is
rabust and not subject tu total failure in the presence of multipath signals, (Muttipath
Bppears as “ghosts” in the amaleg signal — disturbing but not necessarlly preventing use by
the: viewers.} However, in the DTV realm, this multipath can be totelly distuptive because of
the "diff-edge” affect whersin the DTV cignal can bensiton from “perfect picture”
receivability to a “no picture™ status with very small changes in signal characteristics.

Okl Jorviny: B Yaterforency Iysues

Relocating any broadeast {fadiity raises numers technical issues not the least of
which are sarvice provided to the public and interference to other sthtions, as discussed
above; service to the public is typically maxdmized by appropriate siting of the station and by
<hoice of operating parameters {power and antenna helght) which yield the greatest coverage
{area and population}; however, the freedom to select sites and operating parameters is
eonstrained by the FOC Rules and Regulations which are based primarily on consideration of
interferene {3 other stations.

Y This j5 due o multipath s IWMWWSMIW&EWWM%WME
later sectioc QF Hhis report; his s also prevalent with “ndooc recaiving antensas.

Y Viewers wishing to sample program offerings (“channel surfing™) wosikd be frustated by having to recrient
e recERing antenna every bme a rew thanoel was sekectad.
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Achieving maximum coverage is as dependent on antenna height as operating power.
The subject breadcast YHF / UHF services require basic line-of-sight propagation conditions
between transmitter and receiver {as compared with AM broadeasting whose local coverage is
determined by ground-wave propagation and relatively unaffectsd by termain obstructions).
Thus, the hlaher the effective antenna height, the greater the coverage area and the better
the sarvice within that arsa, Achieving t=1l tower helghts |s constraired aot only by |ocal
zoning and code requirements but alsd by agronautical impact as determined by the FAA,
The hieights usually neaded by Tv broadcasters (1,000 feet above ground or Righer) typically
require grants of variances from focal ordinances.  FAA “approval” ' js reguired for any
structure over 500 feet abave ground; myriad factors govern approval of heights above 500
feet including proximity 0 airports, ainvays and approach f departure airspace, These FAS-
related mattkers are governed by the FAA's Terminal Instrement Procedures Manuzal {TERFS)
whirh definee roquired sbstrackion dearimoes for varous aaronautical aperstions. It has
been used In considering the acronautical impact of any proposed construction for the

purpesas of this report.

The FAA is also concemed about electromagnetic interference to its navigation and
comne panivalicg iz faifiles oo lylepoeeies] Drgatlvast sladons. TS periculary impacs the
siting of FM stations (since the FM band |s very close to the aeronautical bands in the radlo
frequency spectrum} but the effects of YHF and UHF TV fadlitiss are also considerad. Xt is
unlikely that any mass relocation of FM facllities to a new site east of the foothills would be
compatible with: the FAAS interference requirements relative to existing YHF omni-range
{WOR) rmavigalion stations and the Insbument Landing Systems (ILS) senving DIA and
Jeffarson County airports #/,

1¥ “The FAA does not apprave o diSappmye propesed strucires. It detemines whether a abetantial adverse
agmiautical hozard would be oreated and wssbes 4 "Detenirabon™. A "Determinaton of Hazard® would
preclude the FOC trom Bsouing 2 oonstrction permit for the propesed fRcliity.,

L Some of the present FM fazilties on Lookout Mountain could not be constructed today becasse ey woukd
wiclate the FAS's interference oriterla as detemiined by Airspace Anahysis Mode (AAM 5.0}, In the past, before
better imrmunity from nterference was achieved i arbome recetvers, plkis referred [0 the Lookoest Mountan
M site a5 “cing-akong hill™ becacse of muscieal nterference o er coemmaications receners,
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As nobed above, the FOT also places constraints on relocation which are refated o
inferference, Signal Interferamce results in a loss of service to the affected stetion. The FOC
controds inter-station interfarence between / among VHF and UHF TV analeg stations by
specifying separation distances between stations operating on the same and adjacent ¥
channels; in addition, the FOC has esteblished criteria for interference to digltal stabons from
analog stabions. All these criterla must be complied-with in any conmtemplaied station
relocation.

For the new digital stations, the FCT has established interference standards instead of
fived distance separations between other analog and digital TV stations. Thus, complex
interference calculations must be performed to determine whether the interfersnce

requirements would be met if any changes are made in the alloiment parameters (ie.,
Incatinn, pawer, arbenna height). The FCC noless permit 2 elight amount of new interference

to be caused 2 in most cases.  These studies were conductad for all proposed sites and the
results are incorparatad in the reports for each sige &

L% For UHF statione, the ™adjacendcies” Inchade 9 chatnels (not contiguous) on each side of the mubject channel
for & total of 18 channels {in addition to he co-cdhannel) whith may be impacted,

¥ The FCC has detenmined that any noeace in interfmence caceed by 3 DTV station affecting 2% for less of
e popxlabion) i de minimis ad, berefore, permissible.

B guch as the requirement o use a directional antenna to protect another station.
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It has been suggestad thet the use of transiators or repeatars will solve shadowirng

problens ascociated with some sites otiver than Lookout (for example, the severs shadowing
that would exist in Boulder and near the foothills from a site such as Squaw Mountain).

Transiators are devices that recalve an off-alr signal from the parent, originattng
station and re-transmit the signals on a different channal {hence, translation) into arsas
shadowed by temrain from the criginating stetion.  Translators ame typically sited on higher
termain providing line-of-sight 1o the shadowed ares and operate at relatively low power
leveds.

Fepenters o boasters operate on the same principle as 2 tronsiator escept that He

slgnal is re-transmitted on the same channel £ frequency as the parent stabion. This feafure
imposas significant tackinical burdens as further discussed below.

In aither case, it must ba remembered that repester and tanslator stetions requira
cltes that are relatively Righ, with lne-of-sight to the area sought to be serverd, It 18 assumesd
that each such site would require aporeoriate zonina and other foca! aoprovals.

Analpn Enwirpnment - In an analog environment, shadowing of the parent station signal
resuiis in viewer recaption of a waak signal which is manifested in a snowy or weak picture or
the reception of multiple signals which is manifested in mulliple images (commaonly refermead
to as “ahesting™ or a combination of both problems; in the worst cage, the termain effectivaly
biocks all direct reception of the parent station. In virtually all such cases, the poar reception
cannat be cored by the use of a repeater becaluse the repeater station ransmissiaon on the
same channel may causs Inkerference In areas bayond the shadowed area whers both parent

and repeated signals would be present.  Analog repeatars have only baen wsed whers there
IS virfually @ COmPIate ansance Of me SKnal OF e parant S@anen, SUCh a5 (N Hawan whnare

island ¢ties are separated by B mountains. A simitar physlcal environment does mot axist n
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the geographic areas shown in this report as being shadowed. Henee, the use of repeater
stations to "ili-in” the shadawed areas is net a technical solutian: to resolve the ioss In analog
Eervice.  Also, operating a fransmitter (repeater) on the same site as tha recaiver (necessary
to pick-up the signal from the parent) is very problematic because both are tured to the same
freuency (1.2, repeater transmitter witl interfiere with on-site reception of parent signal).

Translator statons could be used to Al-In unserved argas assuming thers are a
sufficient number of frequencies available for that purpose. If we assumed that five
television stations will operate from the new site, no less than 10 franslator freauencles (5 for
the anzlog operations and 5 for the digital operations) and many more could be required o
provide complete fill-in.  As FCC rules reguire that the new tansiators protect the allofted
analog and digital televislon broadcast channels as well as existing translaor and lower

power television stations, it is doubtful that a sufficient number of co-located channels could
ha frind fa eraser 21l chadowed areac.

Digita) Epvirgnment - Some industry sources are holding-out the possibiiity of using an-
charne! digital repeaters. Theoreticzlly, the digital receiver can operate [0 a multipath
environment {akin {0 “ghosting” in the analog case) up to a polnt. An input “equalizer™ in the
diyilal reusiven efflively Lol U effects OF the MUIdpadl SIgnals PEMMITENg 9eooaing or
the digital information; however, the range and amount of correction avallable is very limited.
Feld testing to date indicates thar the cambination of muitipath propagation and the presence
of both direct and repeater signals may ba too great; for the neceiver to perform propesdy; at
the present time, thers is ng viable on-channel OTV repeater system operatonal (except
where total terrain istlation exists as in the Hawall case sited above} ¥, The same
comments that apply ke analog transtators are alzo applicable to digital trensiakors, .., it is
unlikely that sufficlent spectrurm will e available to support the required number of stations.

4 test case wos demonstrated T 1999 which repeated the signals of 2 Washiwton ama DTY staton e
Wiest Yirginia.  In this case, mountzing provided a virlual total Boelaticn of the parent and repeater and & oot a
goad enough exarmple for the Deanver sibation,
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Terrain

Transmitted radio frequency energy (RF) can be refiected by obstructions in its path of
propagation to a receiver, The intensity of the reflacted enargy is affected by the
characteristics of the reflecting surface Including its area, surface materat propetties and
angle of incidence of the RF to the surface; e wavelength of the RF energy and s
polarization alse affect the reflection equabion. Suffice it 0 say that lamge reflecting surfaces,
such as the side of a prominent hill of mountaln, will reflect very high levels of RF energy at
UHF frequencies. Whether this reflected enemgy significantly impacts the reception of signals
depends on yet ancther ser of factors including:  the distancs from the mefiection point to the
receiver, the geometry of the refiection path, the type of receiving antenng i use and several
cther paramekars.

In the present analog TV word, the reflecions appear as "ghosts”, that is, dizplaced
images in the picture; mulbiple images, or ghosts, can appear when there are multiple
reflecting surfaces. The amount of displacement of the ghost image on the TV screen is 2

function of the amount of time dalay the reflected signa! experiences reaching the receiver
(redoive 10 e diculy revsdved signal}, bhie dispdacsiel is cod o e emgey palh edaeen

the transmitber and reflection point plus the additional length of the path bebwesn the
reflection point and the receiver. The subjective visual impact of these ghosts is directly
proporbional ta the srangth of the reflected signal, visa-vis the desired direct signal, and the
amount of delay; in a very few analog cases, this can be severe encugh to render the signal
{picture} unusabe,

In the digital realm, the effect |s somewhat different; the recaiver must deliver o near-
perfect slgnal to its digital decoder in arder for It to perform property. Therefore, the reteiver
input circuitry includes an equalizer which correds for distortions such as "ghosts™. (The
reflectad anergy is more properly referred to as multipath propagation becaese the reflacted
clgnal in digita! applications does not appear as a "ghost” but, rather, it creates unacceptable
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distortion of the digital signal.} The amaunt of cormedion available in the equalizer is fimited
and, if the distortion due to muttipath it out of its range, the receiver will be enable to decode
the signal; at the end of its rangs, the receiver operability cesses abruptly leading to
classification of the “cliff edge” fallure.

Industry DTV fiedd testing to date has shown that multipath propegation effects are
the number cne cause of signal reception fflure.  Some multipath distortion (due ta rormal
abjects between the receiver and the transmitter) 5 unaveidable; howsver, such distortions
G2 use a large portion of the available comection canability leavinn litte or no capaciky to
correct for abngrmal refiections from large objeds (2.g., bulldings, high terrain) resultng in
the inability of the receiver to decode the digital signal.

In the Denver stenario, signals from any transmitter site east of the Front Range
fonthillls will he sbgect to additional and signifeart distorfion from reflacted aenenyy from
these hills, particularly at receiving locations dose o the foathifls,

Thus, while the ghosting may be tolerable in analog reception because the viewer will
still be able (up to a paint) to use the vistal image, In DTV the diskartion may result in “cliff-
edne” effects where the dicl2l sianal {oresented on the viewer's TV srroan) fansibang very
rapidly from a situation of a parfect-picturs % a pe-picture (no reception) condition,  This
disturbing effect mandates that the broadeaster deliver the bett possible signal to the viewer
— which can cniy be achlewad by near line-of-sight conditions, adequate signal strength and
lack of severe mialtipath propagation, '

| of Trpsiti
The FOC asmblished a timetable for TV stetions to convert to digital television

oparations. This schedule requires commendal network affillates to bagin digital transmission
Dy MOVEMDST, 14, 30 o Sk presenty-autnenzed anarog operations to ceass in 2006, This

period of dual analog and digital operation is referred to as the fransition pericd, The FCC,
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under Congressional mandate, [ filly expecting o have sither the present channg| or the
DTV ¢hannal “returmed” by the broadeasters so that the spectrum can be auctioned-off in a
Fadarl budget-balancing mansuver,

Meverthedess, thers is a high probability that stations — mest of which have facilities in
other senvipes installed (e, “twoway” radio, microwave relay, cellular or other wireless
services} on thelr towers — will malntaln this vertical real estabe 25 a pregious commodity.
Thus, It wauld be tnappropriate to assume that construction of new digita! television facilities

will mean that the existing analog towers will be removed s0on, of ever, unless dong
woluntarly as part of 3 consolldation pfan, This would alse be true if & consolidaton of Ty

facilites ocourmed at 2 gite other than the present site of the analog facilibes and the analog
fatilities could not be pradically refocated.

Raddio Freguency Radiation (RER)

RFR is the non-ionizing radlation emitted by any source of radio frequency enemy,
ranging from cell phones o high power broadeast fadlites. The FZC, in camplianoe with the
voagealuiial madats by buplenienl e MNaturesl Sovdoonaoenilal Proboubon Al ol 1209, Has
adopted exposure standards which are codified in 47 CFR 1.1306. These requlatioms specify
the maximum exposure for humans at freguencies thmughout the radio spectrum.  The limits
ar Maximum Pemmissible Exposure (MPE) are further classified for cocupational (oontrollad)
and public (tmeortrolled) environments, The amaunt of radiation to which a person might be
expoged-is determined by many technical fectors related to the source characterictics, the
most significant of which are the effective radiated power, the height of the radiator
{antenna) and the radiation pattizm.  OF these fackws, it s notable that the distance badween
the saunce and the person has the greatest effect on RFR levels most since the level varies

{imversely) as the square of the separation distance {2.4., deubling the distance reduces RFR
0 one guarter). WNewt, the pathesn of FM f TY broadeast antennas is such that most of the

anery 15 "Deamed” ar directed at the horizon rather than up or down.  This means that the
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ground level energy directly below an antenna wilk be many times fower than for points at a
greater dis@nce which are within the “main beam” area of the antenna pattern 2¥; for the
UHF BTV artennas, this factor |5 typicaliy in the order of 300:1 (that is, the energy density
directly under the antenna Is 500 times lower than the maximum in the "main beam*). Thus,
in planning a sie 50 a5 & minimize ground level radiaton, the ohiecive is to place such
antennas as high as possible. A related matter comes into consideration when the tower site
15 in close proximity to high temain (or tll buildings) such that members of the public at such
tocations would be axpossd (o higher radiaton because of their elevated positions. In these
cases. the distance betwean the source fantennash and the potentially affected pecann [= the
impartant ortenon. As notad above, the RFR, decreases as the square of the distance o that
the RFR. level at a distance of five miles 5 657 times lower {f,14%) of the RFR at 1,000 feet
fram the tower. Thus, even though a location may be in the “main beam™ due to terraln
factars, the RFR will be greatly reduced due to distance; in any event, these levels must be
lass than the federally and logaily imposed fimits.

The FCC requlations prowvide a public exposure Emit that s one=fifth (209 of the
allowable occupational expasurs; it is estimated that this provides a safety factor & of
apprendmately 500:1 for public exposure. Jefferson County has adopted standards simliar to
e FL FeqUIFSMENTS [N 12K, ey ars S4actly the Same at the requencies of Interest) and
LG proposes @ oomply with a large margin &,

X However, for some existing FM antennas and older design TV antennas, this may nat be as e, Modemn
anbeninas can be desined o minimze dowrwerd adiaticn,
W Dalative W the threshnld bwal whpre affects of Ripoc e tn RER At fieak notsd 71 amsenlifin shifes

& In fact, the LOG propesal for Lockout Moun@in would reduce cverall RFR from carent lvels and prowide an
v Mot witdrs Hwe RFR i bpically lese than 1% of the requiatory Hmit,
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+ Lowatons East of Foothills

" in S
- Lookout Mountgin
- Squaw Mountain
- Elchjsasty Ioaarilin
- Mt Morrison
- Green Moubtmin

Siter A
Sife B
SieC
Site B
SiteE
Sike F
52 G

B These siet ane all qererally west of Bye Lockour Mountain site and o2 not [dentifed n this report by exact
location of ownership stahes Decoise of Connoepality oorbams,  buthol iE 70 Sy at Te Sives wer'e mibiaky

idestiied because of e greond elevation, appadent lack of developmant and preliminany assessment of other
deseability [ uitehibty factors.
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Lacations East of Foothills

ANy sNE in e Do I8main O Me roothills Nas he ddvantage of 2 ground elevakion
that is significantly higher than the low, flat temain to the East. For example, the terrain
elevation in central Denver is apprinmately 5,200 fast above sea leve] while the elevation at
the Lookout Mountsin stte is 7,260 feet or approximately 2,000 feet above the typical t=main
elevation to the East; this, coupled with the proposed tower height, vields a height of 8,150
feet above mean sea level, would plate most of the broadcast antennas approximately 2,900
feet above the termain to the East.

Televislon broadcasting and FM broadcasting operates in frequency bands where [ine-
of-sight is the predominant mode of signal popagation; this is pariculardy fue of the UHF
channels allotted by the FOC for Digitel Televislon broadcasting in the Denver area,
Furthermore, to date, industry testing of the new DTV signals in realworld meception
scenanigs reinforces the deslrability of having neardine-ofsight condiions between
transmitier and receiver In order to have accepteble  signal reception,  Finally, the FOC
oovierane predictions are Bacad on the statinn pewesr and effectuve antarna heinht with height
abewe ground being the pradominant factor which determines actual coverage. Therefore,
antenna height is a very significant factor in site sadection,

Because of the rising termain to the West, coupled with decreasing population density
int thiz direction, the primary service aneas for the broadoasters are to the Bast In cader 19
metch the coverage area achievable with the faclibes assigned by the FOC, a smbion
operating east of the fogothills would have to have a tower 2,500-2,300 foor in height
{depending upon actual ground elevation at the site) to match the Lookout Mountzin antenna
height. Tawers over 2,000 feet are generally not permitted by the FAA and the FOC &

L There are a few towers slightly over 2,000 feet hioh 60, 2,144 feet) primarily kocated in the plaine of Tewa
and the Dekotas. There are e gver 2, 100 fest and Specs permission i requined frm both the FAR and the
FCC fior strochures over 2,000 feet.
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The principal constraint, however, on the construction of a =il tower will be the local
utillzation for aaronautical purposes of the navigable airspace. Flgure 1 is a copy of the local
aercnautical chart which depicts the presant airspace utilization; mast snificantly, there are
ne existing mar-made structures which exceed 750 feet above ground within 30 miles of
Lookout Mourtsin o 25 miles of centrat Denver &, Most of the pratected airspace is related
ta the numesous public-use airports In the Denver metro aree including 2;

Aurgra
Jeferson Coundy (O2C)

Centennial {ARA)
Front Range {FTG)
Boulder
Tri-County

OF eoumse, o the Eaet of Donvar, DIA (DEN, In FAS nomenclature) ey impacks the
airspace greatly resiricking the ability to construct any tower in 2 very large area.  For
example, the maxirnum helght in the vicinity of the old Stapleton Airport would be limizd
approximately 800 feet which Is far short of the height required to achieve the coverage
presenty obfzined by the FOT authorized facilities {which coverage served as the basis for

e FOC'S ooveraye repiloadon proacess e b npleinalion uf DTy, Towes Treigll [ il

area will ba affected by:

« instrument appreaches o Denver Internatonal (landing to the
Fast);

- daparbure procedures from Denvar (Wast take-alfe);

«  Minimem Yechoning Altitude.,

W Sites bevord 25 miks fom the center of Denver would be unacoeptable becarse of the inahility 10 provvide
wery st signals over the urban area o assre pase of reeepbon.

i Trers are numeraus private (rompublic use) arports B te Denver area which are not entitied
under FAR 77 but may seak probection Hvouoh focal 2oning processes,  In agdiifen, Buckley Ar Nakiknal Goard
Bage spoutheact of He formner Stapleton Alport i entitled (o prokection urder Part 77,
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Complying with afl existing FAA criteria would appear to limit the hefght of any
structure to 6,04% Pt AMSL or 800 ft. AGL in the vicinity of Stapleton. Location of any VHF
TY faciliies {particularly channels 2, 4, or 8) or FM faciiities at such 2 site would raise FAA
concerns about interference (RFI) to the ILS Localizer serving Runway 7 at Denver (cee
Footnote 22 belaw).

Inspection of Figure 1 will reveal that the only il tower within 30 miles of Denver is
the structure located near Frederck & which is 1,161 fast ahene gromind fhir Senls” R/, 740
fect above sea level ~ comparad o the 8,150 ft elevation at Lookout). A detailed analysls

has been conducted to determine where a @il tawer could be constructed east of the foothills
in llaht of FAA mestrictions.  The results of these shudles (which applled FAR 77 and TERFS

criteria} reveal that no &I tower ¢an be constructed in the area bounded by the dashed fine
shown en Figure 1 (which s approximately 20 mifco frem Derver) without having &

significant aeronautical impact; such impacts, if deemed to have a "significant adverse effect
on the safe and effident use of the navinable airspace” by the FAA, will mert a
“Determination of Hazarg to Alr Mavigation” from that agency. The FCC will not grant
censtruction authority b any broadcast station absent a concurrence from the FAS on

dIrspece Impac &,

Towers much above 1,100 feet would be problematic (in either northern or southem
areas) until north of & Longmont to Ft. Morgan line ¢r south of an East-West line through
Waterion (Latifude 39° - 307 North, approximately).  Any sites would have to be at lsast 15
miles from DIA for considerstion for t2il tower implemerntation.

& KOEN, Longmont, which ks sted about 25 miles from dowatows Denvar,

o There are ako FAR cocems reparding possile nterfersnce (RFD) o aeronoutical navieation and
fomrmunications systems which have not been considered bere since the physical abstrocon aspect will govern.
However. relocation of FM stations from | ooored tne A oite east AF the fnthille wesild ha ey peeblbmakic
becaase of predicted RFI o FAs faciibes based an the FARS Aemnautcal analysts Model AAM 5.0, This would
partdodlarly impact statione KRPT, KALC, andd KRFX bacause they ane at the high end of the FM band adjacent o
the seronautical band.
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For the purposes of discussion only ®, we have assumed that a 1,000 foot tower

reuld be constructed on the site of the former Stapleton Arport.  From such a fagility, the
coverage for the DTV stations would be predicted to appear as shawn in Figure 3 {esing FOC

methodology); compared with the coverage from Lookout (Figure 23, it tan be readily seen
that sionificant service losses would be suffered. The area and population figerres for KNG
have been wsed as an exampfe assuming KCNC could operate with maximum power as
althorized by the FCOC (1,000 kWY analysis of other stations would vield similar results,

However, In trder 1o assess the feasibility of relocabing the DTV facilites to o site on
the east-sde of Denver, it is necessary to study = in addition o the FA& obstuction and

interferencs {ssues — the potential fior interference that might be causean to other analeg and
OTY stations it acenrdanes with FOC-astablished protocols. Tha DTV fadllias of cach of tha

following staticns were studied In terms of relgcating o the Stapleton site:  KONC-DT,
FRMA-DT, KMGH-0T, KUSA-DT, KTVERTY and KTVD-OT.  The senvice data for KCNC-DT at
the new site after power adjustmant wis-a-vis KCNC-TV coverage at present site Lookout
Mountain is as folfows:

Areafsg km}  Fopulation

KCNC-TV 40,550 2,623,770

KCMNC-DT 24,223 2,158,029

difference (los) {1€,577} {465,711)
2% {loss) {40.8%) {17.8%}

¥ ps noted i eardier dscmsion, there ae seronatical obstuction and RFD issuss windh woulkd appesr o
prevent construction of audh a tower a1 this lpcatkon,
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In the table below, It s clear that the interfarence issue will cause significant reducton
in gperating power levels for tmast stations.  For example,

Allotred Max. Parrigs[bfe Powsr 41
KCHNC-DT 1,000 KW 250 KW
KRMA-LIT 1,000 kW 150 kW
KUSA-DT 1,000 kKwy 1,000 kW
KMTH 1,000 KW 400 kv
KvD 1,000 kw = 25 kW

* From FOC Application

The recults of o shdy indicahs that only KUSADT could ba constructed ot this =it
while retaining Its FCC allotted power becauss of imterference considerations.  The other
stations would Pave B reduce power in order to protect adiacent-channel smtipns.
KRMA-DT, for sxample, would have to reduce Its power b 150 kW and KTVD-DT wauld be
reduced 1 25 kW %, Table 1, atached, summarizes the required power reductions and the
altandanl lues O woveiaye and sevice W PULE Mam 8 hyPOEhenca) sHpetn sime &, 1
|5 clear that significant insses in areg amd population would result for all stetions exoept

KUSA,

W The maximum permissile power a5 determined by FOC anberferencs requirements,
& Bamed on wse of an omnidicectional antesna.

' The methadologies emploved nclude both "FOC" For tenerl coversae evaluation and Lonakev-Rice [LE™
which provides a nicee acourats evaluation based on conskleration of bervain effects. The FOC has adopred the

LR methodalogy for DTV because [t dalms that i © a betier predictor of service dus B the mannor 1 whish it
treats berrain variations which adversely Impact signal propagation,
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KTND-OT

1000 kKW Lookalrt Mourtain
o BW Omni New She

Difference:

Parcant of Lookout Mounlaln:

Pemcant Difference:

KUSABT
1000 kW Laokeut Mowntain

1000 kW Omini Naw Siie

DHergnce:;

Percant of Lodkoul Moumain:

Percent DIfferencs;

EMGH-DT
1080 Mountaln

40 ni New She
Difference:

Fapcent of Lookout Menntain:

Pemcent Difference:

KCNC-DT

100 KW Lookodl MouTikgin
250 KW Sl Mew Site

FaHerRAre.

Percent of Laokawt Moumntain:

Percent Difference:

KRMA-DT
100 1WA L aekout Monntgin
18D it rp| New Site

Cafferenees;

Perant of Lodkout Mounlain:

Percent Difference:

KCHC-TV Licensed Faciliby

KCNCOT at Lonkout Mouyntain
Chifferance; .

Fercert of Licensed Faciliy
Fercent Difference:

dOHN X

Lookout Mountain vs. Stapleton Site

BEHLATION € ERVICE &0 BIGp 8 MARIGS
ARES FOPULATION
EGC LR ECC LR
(3. km) (Sa. km)
350072 350401 2570335 2,299 064
16591.2 534 8 0349874 2,142,735
13496.0 14455 5 530,255 156, 330
47.29 S8.75 7837 g3.2
5271 4125 2083 6.8
As087.2 353372 2,570,323 2,305,129
31784 313532 2207347 2201, 285
0083 Au84.0 302 992 104,544
BA.BE 258,73 B2 G545
1114 11.27 1174 455
J5naT.2 IEXBY 2,570,229 2 304 573
263414 2H3NT2 2,199,520 2175325
87458 88087 370819 1%1 248
.07 8040 B35 594 30
2483 1564 14.43 570
I6087.2 337152 2570330 2252810
24223 4 EETﬁﬂﬂ 2182078 258 029
1ABE: & TOEE.H 297 a0z 15478
(1=]] ] TEAR 5402 a4 53
3096 ne? 1508 54T
35DET.2 351270 2570 350 2,302 468
2218482 250847 21HEM 2,158 218
126500 100432 ETTCTTY 141,291
6524 71.42 82 51 9373
<[ i 28.58 1744 §.27
40850 4 10293 2,823,710 2345 413
35087.2 23MN5.2 2,570,235 2 282 810
BRG3Z 53141 S343 g2 603
g5 18 B6,38 a7 87 BY.32
14,149 13.62 203 267
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Anather fatttr which wonld need further investingation is the possibility of significant
reflected energy from the lower foothills affecting recaption in the Denver and Boulder areas;
these reflactions, which would appear as “ghosts® in the pretent analog TV senvice, could
have & destructive impact on digital television transmission, parioulary for receiving locations
on the west side of the city a5 discussed eadier in this report.

As noted above, an exdsting 120 tower near Frederick establishes a hbenchmack for Fas

obstruction purposes. This [s the only =l towear {1,161 feet AGL, 6,249 foet AMSL) in the
vicinty of Denver ¥ It is identified with KDEN Longmont which has a construction permit for

opergtion on Channe! 258, Also, KCKK-FM |5 authorized to opeizte from this sk A taller
tower would penetrate the procedure tum 2 surface associated with e YVOR=A instrument

approach to Tri-County Airport near Lafayette and, in fact, the present tower establishes the
procedura turn aklubede af 7300 fast (1000 A desrancs above the sbokade). Any height

increase oould be ascomplished anly with an ingrease in the procedure turn altitude; the
prime concem in this case would be the required maximum aircraft rate-gf-descent for
descant gradlent) o final approach. The procedural altitede ould be raised aboat 300 feet
while kesping the gradient within FAA preferred limits; this translates ™ a8 tower height of
ARPrUAITAN Y 5,405 Reut AMSL (8,545 NoT 15 @ possiblioy).

Anditer anomaly is the fack that the area where the tower s [Gcated underies Widor
Airway V-575 {from Mile High YOR to the Northwest) where the minimum enrouie altitude is
8,000 {=et; since this airspace |s designated as being in "maurdiaincus emain® by the FAA,
there is normally a 2,000 ft. buffer under the ainway. Howewver, this is being "viclated” by the
presaent tower as the maximum height wodld be mnited to 6,045 fesat IF this criterdon bad baan
applied.

B rower 985 Feet AGL J 6,165 feet AMSL |5 located 6.5 mikes southwest,
B ooorse reversal maneuver that & part of the nstrument approach procedune,
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Moving the tower site about 3 atiles east would remave it from consideration in terms
of the approach to Tri-County Almort and could permit 8 Reight incresse up to 2,000 feet AGL
(about &,549 feer AMSL) assuming that the "mountainous terrain® adjustment does net apply
in this casa.

Howewver, such a move would place the structure undemeath a sector of the Denver
International Class B sirspace which has a floer of 7,000 feet.  The minimum vectoring
altitude {MVA] In this area is 7,000 ¥ feet presently. This would require establishment of an
arza 3 mites In radius (centered on the fower ste) with an Mya of 8,000 faat which oonld
create operabional problems for amwng; departing traffic from Denver Intemational, Jhc fo
. . It s likely that the FAA would resist any
proposal o increase the MivA above 7 ﬂﬂﬂ feet ¥ meaning that any tower height above 6,049

feet AMEL (@ tower of 1,000 fi. or less in most locations) would not be approved. In order to
“rlaar” thees problems, 3 move In the direction of Platmville would be required. Al things

considered, # is not likely that & tower much taller than 1,000 feat AGL would be approved in
the northwest quadrant within 25 miles of the Denver Tntemational Airport, that is, & tall
structure in this area would have to be at least 25 miles nortwest of DIA {DEND.

& Lo Ll dn iy area or DTY SEOGE WSS WoUld D2 proemats &nd undasmable
because of several technical factors including:

+ e distance o the south end of the melropolitan ares is
nearly 40 miles compromising coverage f service to this areg;

- while good line-of-sight condiions to Boulder cat, o
significant temzin reflection issue would arise;

28f The MVA & generally 7,000 feet In this area except bt it 5 7,200 fest within 3 miles of the exlsting
Fradaric tower.

2 pny Increase above 7,000 feet results n the ks of 3 “cardinal altiude (2., 5000, 7000, 8060, 9000, ot )
and renkes ATE issues regarding the safe and efficlent twe of e alrpace.
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+ locating any FM faciliies an this site would be doubiful
becausa of intarfarance {RFT) to FAA Ravigation facilies -

= the distznce to the Table Mountain Receiving Zone would be
similar to the distance from Lookouwt but the position of DOC f
NIST regarding use of a new site would require re-approval
and grenting of waivers of existing rules under “grand-
fathering™ provisions;

=  Channel 4, KCNC, cannot move s NTSC 0 8 site In this area
without an FOC waiver because of a short-spacing to a co-
channel stakian in Soottshiuff, NE;

» the coverzge from an antenna at 1,500 ft. AGL [ 6,660 F.
{approsc} AMSL will not compare FRvorably with a Lookout
facility at &,100 ft AMSL;

» [TV interference issues, as with twe Stwpleton hypothetical
site, would require signilficant OTY powsar reductions;

»  recgiving antenna arentation issues will be 2 significant
source of prablems for the viewing public,

Developed Sites

Several sites have Deen previously developed for sommunications uses in Jefferson
and Clear Creek counties, These are discussed below,

Eockout Mountain

This site meets all FOC reguirements relativa o the siting of AM and BTV facilities. It
also has “grandfathering™ status relative to Table Mountain protection which can be preserved
without further FCC f DOC action.

& iy Lsing the FAAT Airspace Analysie Model (AAM 5.0) ndicates that many of the FY statiens presently
sleed on Lockout would areate unacceptable interference o FAA facilities iF relpcated east of nodheact of he
preserit site_

YOHH FX. BROWHE & ASSOCIATES, P C.
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Coverage of Boulder |s much betber than from Squaw Mountain and area coverage, as
surnmarized in Table 2, is superior than fram any other developed ste.

AL leash twe disting towers would be immediately removed through consslidation in
the fansition process thus reducing environmental impact; the third and fourth Bwers would
be remeved when analog transmissions cease.

The existing RFAR situakion will be areptly imoroved because of consolidation of
facillties on the tall wwer and alimination of relatively low FM antennas presently installed on

existing towers.

From a prachical, operating perspective, the access o the site from Denver is
axcatlant, abundant powar ie avaliabla and stations maintliping edsting facilities on Loolkout
wilf enjoy the benefits of having anakog and DTV facilities in chose proximity.

[Tesues relating to zoning and land use are not discussed in this document a3 these

are the subject of on-golng Iidgation between LCG and lefferson County. The Cournty has
granted approval T ORe S@EUon T add 115 L1 v Tacliy TO 2N eXISTng [owWer apparsntly on me

Gasis that remeoval of an existing antenna on the tower would provide structural capacity to
actommedate the rew artenma without any substantial dianyges to the existing tower.]

Fauaw Moy ntain

\hile Squaw Mountzin offers 2 much higher effective antenna hejght, it is also the
farthast site from the Denver mebto area. A signlficant porton of the potential signal
fmprovements attendant to the elevated sibe would be spent covering wery sparsely popuiated

areas between the site and the beginning of the more densely populated areas at the foot of
the: Front Range mountains. This ks not an efficlent distributlon of powear / coverage,

JOHKM FX BROWWE & ASSDCIATES, £ C.
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DTV SERVICE FROM LOOKOUT MOUNTAIN & SQUAW MOUNTAIN

Principal Lookout Mountain || Squaw Mountain A* y

Lountes

LR50,50 LR50,590

467 610 467,610

435,336 431,791

391,408 391,505

Adams 265,027 . 265038

: Boulder 219,823 123,112
Larimer 175,102 144,529

131,551 130,774

59,952 58,545

Total

*¥ A = difference

S ATy
Levss oof service o 131,459 people in principal counties
Loss of service to 96,711 people In Boulder County (43% of population)

JOHH Fx BROWNE L AESDCIATES, P, L,
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The effective signal strength ower Denver from Squaw Mountein will actuaily be less
. than from any of the other developed sites because of its much greater distance from the
center of the population.

The principal technical disadvantage of the Squaw Mountaln slte is the vastly inferior
service that would be rendered Yo Boulder residents and others close to the foor of the
mourtging. This deficiency is caused by tamain shadowing which obstructs the line-aF-sight
path between the transmitter and the viewers in these areas. This is reflected in the
papulation f service summaries in Tabla 2.

White the signal levels from Squaw Mountain over the Table Mountain fadility would be
arguably fower than those from any of the cther sites, there are unsettied Issues related to
the stahie of “grardfathering™ of evithing faciltias on Loskeut Matrtain should they ba
relocated to Squaw Mountain but it is likely that these could be favoratily resolved.

A further complication arses from constraints imposed by the FCC regarding
separation requirgments between broadcast facilites operating on the same or adjacent
channels and, pobentially, Ly Ui oew wonsbdils ipeses) refalyve w DTV fRdboes.  mgr
example, it appears KCHC-TY, Channe! 4, could nat mowe jts NTSC facility to Squaw Mountzin
because of a separation problem refative to a co-channel station in Grand Junction, CO; it
would be 31 km (20 miles) too close to that station. While & waiver of the FCT requirement
could be sought, there is no guarantze it would be granted. This would then require that
KLNC maintain its presant operations at Lookout Mountain while also operating a DTV facility
at Squaw Mountaln, Furthernore, it appears that KCFR might have FOC constraints because
of an adjacent-channel station in Vali i it were to be relocated to Sguew Mountzin,  Both
KCFR and KUVO would |05 service ared (Roverage) by moving to Squaw Mourtain, As noted

earlier, it |5 also essental that these FM stations be co-located with ¥RMA, Channel &,
because of interferance considerations, Thus, KRMA, Channel 6 would be eonstrained from

moving o Squaw Mauntain assuming the preblems related to the M stations controlied thelr

JOHHN F¥ BROWME & ASSOCIATES, P C.
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relocation; then it, o, would have I maintain its present analoy operation at Lookout
Mountzin but its DTV fadlity would have 1o move with the other DTV facilifies (KUSA, KMGH,
KTVD; fo Squaw Mountain because of adfacent channel Interference concerns.  Thus, Its

present tower on Lookeut Mounizin, which would be dismanted under the Lake Cedar
propesal, would have to remain. From an eperational point-oF-view, having to mainkin two

widely separated facilities wil iImpose significant cost and personnel burdens on the stations.

Finaily, it iz gur understanding that the Squaw Mourtain tower would only be 250 fest
high. This causes cancems recarding around level radistion since e snternas wonld ha
very dose to the ground at this site,

Al things considered, Squaw Mountzin IS not 2 good site for a DTV build-car,
especially when compared to the olfier available sites.

Eldarade Mountain

This site solves the problem associated with Squaw Mourtain of “shadowing” of the
Boulder ares since it is [ocated farther north and is nok encumbered by the rlnes-in faresin
which "shadows” Boufder friom Squaw Mountain.

Relocating the non-commercial FY stations 1o this s is probfematic, at best, far

reasons similar to those discussed above relative to Squaw Mountzin, thus, pracluding the
ratecation of Chamnad & from Loshout Mountzin,  The commersial P stetion relocadons

witild be challenged by numergus interference constraints — resulting in reductions of power
{and, consequently, reduction of senvice areas) in order to protect other skations.,

JOMMH FX BROWNME & ASSDECIATES, P. C.
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The Table Mountain issues are greably magnified in any operation from Eldorado
because the site is much claser to the Recalving Zone than any of the other sltes considered

and grandfathering provisions will not apply W the FM statlons or any relocating analog TV
station; the DTV exemption for Table Mountain protection only applies to the alidment site

{i.e., Lookout Mountain) 2.

Mt. Morrison

The principal technical issues at M. Momison would be the terrain shadowing of
Baulder (slightly werse than from Lookout Mowmtain) and ground [evel RFR due te the short
tower and surrounding high termain where public exposure |5 a problem. The "grandfathering”

statis relative to Tabie Mourtain for each station cauld alse be an issue, but since this sike is
SIQNIY Tarthar away mm Tame Moun@in DoaG f FOC wouhd Jiksty ealengd Lhie goandfathenng.

A height increasa of approximately 250 feet above the present tower height (hotal
haight approximately 600 feet above ground) would be reguired to match the senvice from
Lookout Mountain {and mitigae the RFR concems). At the presant time, Jefferson County
haz 1ejocod o oopoasl for DY build-out on thia aite.

3 The propcted DTV faciities at Lookout Mountaiy wookl arguably wiclate tve FCC protection requirsments. for
Table Mounteln, Through pumerous meckings and dola exdnanges wilh e ML 3G INE LeRalmiment oF
Commera [ RIST, the DOC withvirew its objections to the proposed LOG DTV rstruction by "grandfathering”
alf OTV allobments at Lookout Mountain. This “approval” does not extend b ary other gites ag any relocations
will reguiie new approvale [E the regulatory baselne protection Fequirements would be exceeder,

JOHH FX BROWME & ASSQCIATES, B C.
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Green Mountain

Green Mountzin reportzdly has same minimal develapment fr use in communlcations

Ao, IL wiouled Dee cin aruepalalde pnatiun o o ouvelayes siaridpadnl wikke a sbuclure
in the order of 3,200 £ (AGL) high. However, a VFR “Flyway” {southbound), destgned to
have VPR airtraft avoid the western boundary of the Denver Class B airspace, is charked at an
alitude of 2500 ft (AMSL). Any stucture sited here over 700 i high will draw Are™ from

the FAA and Iocal airpart £ pilor groups becatse i would not parmit the "normai™ 1,000 #.
obstEcle clesrance for aircraft traversing the Ayway without penetrating the outer areas of the

Benver Class B airspace.

it is unlikely that this would be an adceptable site due Lo the high visibility of the tower

and the residential nature of the surrcunding areas. Radio frequency radiztion concems may
be an issue for residential arsas D the West, although predicted RAR levels would be well

bedow the maximum permissible levads they would be higher than levels caloulated for
Lockout Mountain which were challenged by loca! groups a3 being oo high.

LJOHH FX BROWHE & ASSEOCIATES, P L.
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Undeveloped Sites

Seweral presenty undeveloped sibes have been identfied in the mountainous temain

west of the present Lookout Mountain site. These sites were selected for further review |
tanking based an the fallowing critera:

1. Relatively high elevation with no major termain obstructions o
the aast.

2. Removed from any substantial residential development.

3. Mot within 5 miles of residential areas on higher terrzin (to the
West).

4, Proximity to road and utllity infrastroctune,

5. Compliance with all FCC / FAA requirements; Table Mountzin
protecton comipliance. .

6. Coverage { service ohjectives,

7. Anslog TV and FM stton oo-location (desirable o imprive
RFR situation at Lookotit Motrtain).

8. Land availability and zoning issues.

It should be nored that all of the undeveloped sites discussed are In Jefferson County
and none mesat the County’s aiteria to be dassified as a developed existing communication
site. The site comparison t2ble which foliows evaluates alf sites on the basis of a reting scale

considering ali of these above factors and others. “wie DY appears to be Ha optimum
UNZRVeICHen 10Cation.

JOHH F X BERDWHNE & ASSOCIATES, P C.
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OF all the undeveloped sites reviewed, ™Site 0™ offers interesting possibilities as It
SRRl R NWST MOSE OF The abeDves GUTIined aDpove. HOWewer, Trher mysstganos is
required t completely assess all of the practicalities of developing the site (powsr and

utilities, mad acpess, etc. ).

For the purpdses of comparing ooverage, it was assumed that a tower height equal to
that proposad for Lockout Mountaln could be constructed on the site (which appears to be

possible). The ground elevation at “Site D™ is approximately 210 meters (639 feet) higher
than the Lockout Mourtain site. A comparlson of a 1,000 kw facility at each site shows the

fullowing results.

Population Served

County * Lookattt Site O

Adams 265,031 265,038
Arapahoe 391,503 391,505
Bowilcler 220,214 201,287
Denver 467,610 467,610
Doeglas B0, 044 54,865
B Pasg 51,106 33,504
Jeffarson 436,014 436,049
Latimer 175 /0% 155 423
Morgan 21,852 21,500
Weld 131,618 131,665

=

* Counties faving less than 5,000 pesople sarvesd aot fisted.
A = difference ("Site ¥ va. Lookout)

JOHK F.X BROWNE E ASSOCIATES, P
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This shows a net loss of service to 56,399 persens including 19,027 in Boulder
County. A study was conduded {7 identify specific areas where reception may be diffcult

due to terrain shadowing and this confirms the loss of service to Boulder and other areas,
Thilo lwss Wl prapulalivin 13 Losed v L350 Census data. Fugaresen  Uie Ceawer Reyliasgl Ok

of Governments (DRCOG) has assembled and published growth deta which Indicates
population increases in Boulder County for affected RSA's (Reglonal Statistical Areas) 102
through 105 between 19096 and 2020 of 43% (from 253,000 to 361,000, Edrapolating from

this data, it can be assumed that the population in shadowed areas wliil increase By a similar
factor or an increass in unserved persons fmom 56,582 to 81,454,

Thus, "Site D s 8 better site than Squaw Mountain but is not as gocd as Lookout in
tarms of coverage. [For the purposes of this study, it was assumed that stations on "Sike DY
could operate with facilides which match the coverage area of the fargest facility on Lookout
MOUNRIT, |.€., MALCNING e COVrage area of KUNC. Based on this ASSUPNDN, 8 power of
1,000 KW conld be emploved even though this would exeeed the nomal FCOC madmum for
DTV stations. This powear level may be subject to downward adjustment when the FCC
cleariy defines what oonsttutes an “area match”™. However, it (s also noted that the antenna

height, akwwe average termain will be lower B from =Site D" than fram Lookout Mountsin and
this bides well for the use of 1,000 kW.]

Another issue at "Sie DV will be the protection of Table Mounwin, The site s
approximately 5 lon closer 10 the Radio Receiving Zone.  Since all caloulztions relative o

permissible fields over the Table Mourtain site are based on free-space propagation
ASSUMPEtions, it wauld be expected that the signal leve] would increase by £.0 dB. If NIST

insists on a predse powar adjustment, this would require & reduckon in madmun powesr o
approxmately 800 KW or use of a directional antenna 0 keep the signal at the same fevel,
This subject neads to be explored / negetiated further with MIST but It is likely that NIST will
cancur with the 1,000 0% based on recent [nRormal discussions.

' pus o FOZ caloulation methodology.

LJOMM EXx BROWHNE = ASSOCIATESR, P L.
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Acguisiion and infrastructure improvensent costs are conservatively estimated at
$1,000,000; these are costs which would not be incurred at Eookout Mountzin. 1% is alse
possibie that a taller tower could be used at “3ite D7 {o improve line-gf-sight and coverage

Lul o pradbinieg y wustdzsnelll andlysls doess e vinrlude Wl iy subssbanbves o eps owe el

ould be made,
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sSummary and Conclusions
From the above analyses it is ¢lear that:

0 Sites east of the focthlils which require construction and pse
of @ new tower will be limited in height by FAA constraints.
Operating power would be significantly reduced for most
siations because of Interference  consideratlons, and,

therefore, the <endce from such  facilities would be
alyoiean iy seuuseyd refablve 0 e FOC 3I0CE0on f manoan.

@ Of the presanty developed sites only Lookout Mounizin has
the optimum ¢ombination of reaulred characteristics which will
gllow coverage and service to be malntalned with minimum
interference,

& Of the undovefoped sites, mast do not meet or malkh service
objectives but comply with FCC requirements and have no
FAA concemns; however, actual development would involve
significant costs to prwvide access roads, primary power and
other utiiites, would require negoliation with fand owners
{availability uncertain) and raise significant zoning approval
issues, OF the sites studled, ™Site D" appears to be the most
[T O,

@ Sikes well 40 the north and south of the Denver metto area

would be plagued with FCC interference jssues, would not

support FM ecrlecation and, In the end, would result In

reduced service (due to the large distances o the metro area,

reduced power and reduced height}; alsa, it is unlikely that

any existing wers on Lookout Mounale wokld be remowved

bacause of the severaly truncated co-location possibilities.

‘Therefore, in my professional opinion, the Lexkout Mountain site |5 the bast site from
which the telavision stations can achieve the servipe 1 the publlc mandated by the Federal
Communications Commission and that each of the ather sites considered falls short In one ar

e wrdes Such that, in the aggrogote, nene sampares fovorably with Lochout Mowntmin.

December 31, 1939
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EXHIBIT 1

Figures1-3
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