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DEPARTMENT OF ADMINISTRATION
1981-82 BUDGET SUBMISS10ON

As depicted, the Department of Administration is transmitting
to the Joint Budget Committee (JBC) the Department's budget
request and justification in three parts for Fiscal Year

1181 -82 .

The three parts are:

Part I -- "Summary" -- A brief iecapitulation of the
budget request, highlighting accomplishments, work-
loads, and fiscal controls.

Part Il -- "Narratives and Schedules" -- the Standard
forms and support data required by the JBC.

Part IIl -- "Detail Economic Analyses" -- Economic
analyses to support and substantiate new resource
requests. These analyses are submitted by this
transmittal document.

This document is Part III.




PART 111 ECONOMIC JUSTIFICATION

This document contains the economic analyses and justifications that were
prepared by this department for the FY #1-82 budget submission.

Various division directors prepared economic analyses, commencing in July
tys0s for those new functions or expanded functions that were required in FY
1981-82. The requests from the various divisions were analyzed to datermine
if they met the following approval criteria established by the Executive
Director:

o The requirement must be realistic, attainable, and
practical.

o The function must provide a necessary service to
either the citizens of Colorado or to other State
agencies,

o Various options must be studied to determine the
most efficient and economic method of providing the
service.

o The new resource must provide a sufficient rate-of-
return in succeeding time periods in order to warrant
the investment.

The department prepared its draft budget using the above criteria for the
new or expended requirements submitted by the various divisions.
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MICROWAVE REPLACEMENT PROGRAM
PHASE V

SUMMARY

A multi-year project for the programmed replacement of obsolete
equipment in the State's microwave systems has been developed

by the Division of Communications commensurate with the Division's
statutory responsibility to provide reliable cost-effective

public safety communications for State agencies.

Funds were requested and appropriated in Fiscal Years 1975-76,
1976-77, 1979-80, and 1980-8l to complete the first four phases
(81%) of this program.

Funds of $1,076,559.00 are being requested in Fiscal Year 1981-82
for Phase V (19%) which will complete the total program.

The remaining segment of the system is obsolete and requires
extremely large investments to maintain reliability. Replace-
ment parts are expensive and difficult to obtain. Existing,
obsolete equipment is no longer the type accepted by the Federal
Communications Commission and must be r~placed no later than 1985
pursuant to FCC Rules and Requlations, Part 94, Subpart C., Para-
graph 94.61 (a), (see Appendix - Exhibit 6.).

Phase V is estimated to have a rate of return in excess of 21%
which is well over the 8% figure established for continuing activities
(see Appendix - Exhibit 3.)
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NARRAT IVE

State-owned microwave systems, including the segment for which replacement
is requested during Bl-82 originally developed as a result of the public

safety radio needs of State agencies.

The Communications Division is charged by 43-5-124 and 24-30-901 through
24-30-905 CRS, 1973, as amended, with the responsibility for installation and
maintenance of Public Safety two-way radio communications systems to fulfill

the reguirements of State agencies.

Implementation of Public Safety radio communications systems required
selection and development of remote base station sites capable of providing the
coverage required by State agencies. Implementation of these systems also
required procurement of remote control circuits capal ‘e of interconnecting the
remote base stations and the control or dispatch points. The result was

two basic systems, one system for public safety radio broadcasting, and one

system to interconnect the first system with its control points.

Fede:;al Communications Commission regulations prohibit common carriers

from providing Public Safety radio broadcast services. The State's needs
in this area must therefore be provided by the State. However, the second
system of remote control circuits may be provided by State-owned microwave,

leased from common carriers or a combination of both.

Control circuit requirements were evaluated and either a State-owned
microwave system installed or circuits leased from Mountain Bell, whichever

provided the capability required with optimum reliability and minimum cost.

State-owned microwave systems were selected over leased systems in most
applications. The State of Colorado now has 123 microwave terminals in

service.

The system to be replaced in the fifth phase of the program consists of

16 sites that currently utilize obsolete RCA CW20 vacuum tube type equipment
which was purchased and installed between 1961 and 1963 with an anticipated
service life of 12-14 years. RCA CW20 equipment was designed and initially
produced in 1950. It was removed from general production and manufactured
only on a special custom order basis after 1963. All production of CW20 type

equipment and replacement components ceased in 1968 (see appendix-exhibit 4).

-92.



SAREATIVE

con't,

Manutacturer's replacenent parts Yor the existing cquipment have becooe
increasingly difficult to obtain because the manufacturer's stock was

nat replenished for equipment no longer in production (see appendix -
exhilhit 5). This problem was compounded when RCA discontinued production

of all types of microwave vquipment in 1970,

Component parts of the original equipment supplied to RCA by other vendors
were also designed t¢ satisfy state-of-the-art requirements of the early
1950's. Consequently, thev were discontinued by the original manufacturers
as improvements in technology decreased demand. As a result, substitute
replacement parts for existing equipment are either totally unavailable

or are not economically feasible due to the special production runs required.

One example of replacement part procurement difficulties is as follows:

2C398 vacuum tubes, the heart of CW20 microwave equipment,
were originally standard products of five different vacuum
tube manufacturers at a cost of $18.00 - $20.00 each. These
tubes are now available from one manufacturer only, on a
sperial order basis at a cost of $74.00 each. Individual
tube orders are collected by the manufacturer and held until
a feasible production level is assured. Scheduled delivery
cannot be guaranteed. These tubes employ obsolete technology
and may be totally discontinued at any time.

This particular component is but one example of replacement part procurement
problems. Fiftv-two percent of the criginal equipment manufacturer components
critical to the operation of the svstem are no longer manufactured. We are
operating obsolete ¢quipment on borrowed time. Should one of the key system
components become unavailable, an event which is highly probable, the system

will be inoperative.

We are not requesting additional personnel as part of the microwave replace-
ment program. We are now at a critical point where continued operation of

the obsolete equipment with {ts increasing failure rate and maintenance problems
will require additional maintenance personnel. Replacement of obsolete
equipment will preclude asking for additional personnel and will increase avail-
able maintenance time,

This cost aveidance in the microvave subsystem will allow the division to more

nearly meet the programmed level of maintenance in the other existing public

safety subsystems.

-3-



NARRATIVE
cont'd

An average vacuum tube type microwave station in the system proposed tor
replacement consumes $2,839.00 labor and material annually with an average
meantime between failures of 2500 hours. These costs will increase next
year to an estimated $3,177.00 with a probable 10% reduction in the meantime
between failures. A t-pical transistorized microwave station of the type
rroposed as replacement equipment consumes an average of $581.00 labor and
matarial annually with a meantime between failures of 35369 hours. These

costs will increase next year to an estimated $622.00 per year.

It can be seen from this comparison that the obsolete equipment costs
five times as much to maintain and we can achieve less than one tenth the
reliapility possible from transistorized equipment of the replacement type
proposed.

Existing system costs and a comparison with the requested replacement

system as service producing alternatives are detailed in the appendix.

Refurbishing existing equipment is not economically feasible even if
replacement parts were available. This procedure was evaluated on a limited
basis and found to cost a minimum of $1,200.00 per station. While reconditioned
stations exhibited a temporary improvement in transmission quality, maintenance
costs and reliability over a one year period were not s}gnificantly improved.
Even if benefits had proven to be significant, component parcs are not avail-

able in the volume necessary for a major reconditioning program.

The existing obsolete equipment is not technically compatible with current
state-of-the-art equipment and must therefore be replaced on a system-by-system
basis to retain frequency control within Federal Communications Commission
regulations. We cannot replace one station at a time or incoherent groups

of stations to extend the project over a greater period of time even if the
replacenent parts and maintenance situation made it practical to delay

replacement.

Existing equipment does not comply with technical standards established
under Part 94 of the Federal Communications Commission Rules and Regulations
effective in August of 1975. These same rules specify removal of all such
equipment from service no later than 1985. However, authorizations to
operate obsolete equipment during the iterim period are subject to immediate
revocation if interference is produced in adjacent systems which axe in

compliance with the new standards. The State could be forced to upgrade



HARFATIVE

cont'd

cqurpment ¢r cease operation o! existing obsolete egquipment at any time {see

appendix - exhibit 6).  One objective of the replacement program initiated

in 1975 was to comply with new regqulations well within the interim conversion

period.

The proposed replacement systems will not only provide the circuits needed

now at lower long-range costs than the existing systems or leased circuits,

but will increase our systems cirucit capacity from 90 to 300 circuits. This
increased capacity will not increase the cost of the basic microwave systems

above the cost to replace existing facilities. Added circuit capacity is a

side benecfit of systems replacement, not a major justification factor.

However, ir a fraction of the circuit service ingquiries received to date

materialize as formal service requests, the channel load on the systems to be

replaced will more than double.

The only immediate alternative to replacement and continued operation of the

State's microwave system is the lease of remote control facilities from the

common carrier.

This alternative was considered, but eliminated for the same reasons that a

State microwave system was initially developed.

1. Since the State must provide the Public Safety broadcast station, housing
for the stations, antenna mounting structures, auxilliary power, support
components, maintenance capability and remote site development whether
control circuits are State-owned or leased, the camparatively minor addi-
tional investment in basic facilities and maintenance capability required
to accommodate microwave system equipment make state owned microwave systems
a cost effective alternative to leased control circuits.

2. Procurement, installation and maintenance of State-owned microwave control
systems is more economical than recurring costs incurred with leased remote
control facilities. For example, one full duplex control chanrnel on the
state's existing microwave system cost $1.15 per circuit mile per month,
including all operating costs, maintenance and equipment amortization. A
comparable circuit, leased from the common carrier, costs $4.09 per mile

per month plus $40.82 per month in termination charges.



NAKRATIVE

Lont'd
A 200 mile circeuit on the state system costs 52, 760,00 annuaily, whils o
similar common carrier circuit would cost $10,306.00 annually, These com-
parisons are hased on current costs which includes State svystem costs which
are 1nflated by the excessive maintenance required by existing obsolete
equipment. The savings will becomc more dramatic as the State system s
upgraded through replacement of obsolete equipment and the resulting

decreases in maintenance and operating costs.

Rate Increases for service of the type described above requested by Mt.
Bell were denied by the Colorado Public Utilities Commission on August
5, 1980. It is reasonable to assume that rate increases will be requested

again in 1981.

It has bheen proven statistically that a microwave system dedicated to
Public Safety services is more reliable than leased facilities. Mainten-
ance statistics compiled from existirg combination circuits show that state
microwave systems are responsible for two percent of circuit failures while
leased facilities are responsible for 30 percent of circuit failures.
Meantime tc restore microwave service is considerably shorter than leased

services, particularly in mountainous terrain.

State owned microwave systems not only provide the minimum required circuit
capacity at much lower cost but with greater reliability than leased
circuits. They also have inherent spare capacity for additional circuits.
Additional circuits may be added for data transmission, telemetry, or a
multitude of other functions at extremely low cost compared to leased

facilities. ..



ALSUMPTIONS

The State will continue to be responsible tor the provision of Public

Safety Communications services to State agencies,

Technology will continue to advance, but systems to supplant existing

methodology are not expected to become a veality within the next 10 vyears.

Procurement, installation and maintenance of State-owned microwave control
systems will continue to be more reliable and economical than leased

remote control facilities,

Spiralling costz of common carrier services and the trend toward privately
owned systems to offset these costs will enhance the potential value of

the State-owned microwave system.

Replacement components for the existing system, many of which are now no

longer available, will become totally unavailable.

Federal Regulations requiring replacement of obsolete systems with State-

of-the-art hardware are not likely to be restricted.

House bill 1726 modifies Section 6, Part 2, of Artical 75 of Title 24 CRS
1973 (24-75-201.1) to restrict the level of general fund spending over
the next several years. Funding for large projects will become more

difficult to oktain.




RECOMMENDATION

The bepartmeat of Administration recommends that an appropriation bhe requested

for Fiscal Year 81-82 to complete the replacement propram initiated in FY 75-76.



APPENDICES



- CORTAUTS TG AT repren e rows = 3
)

PEHIBiT |

WILSON
crREXX

NERO

LEGEND : F2o Y (1T
@ -MICROWAYE STATION
JE

Tﬂ, MICROWAVE REPLACEMENT PROGRAM - PHASE X7 (1981-82) [

— i e ™ 4




2

EXRTEBIT

COMMUNICATIONSG DIVIBION

——

T

e pr—— 4

SO U R
!
'
!
1

— —— e e ——

i
_
} / . b m
.. ,_4 ﬁ?’
- ; e TN T IJ
. : \ i
||||| e e — * chc e opa
8 _ - ¢ —1_
3 & 3 2 8 ¢ ®

-l o

a5 o4 ax 86 &T

% 7T T8 ™M & Al az

s

™ ™

PROJESTED L£Ov9rS

— e § S—t — ¢ G

ACTUAL COSTS

- e e -

LABOR

— D ¢ Smm— ¢ ot ¢ e §

raceveene

— e P — — b — —

TYTTAL SYITEAL

MICROAVAVEE REKPMACEIMENT BRCOG IKAM — PHAYR I

MAINTERUANCE CoOeTS

OJITING MICROWANE SYYSTEMN

T 4

rmc.no.

'E uuLy 9T

.




/-COMMUNICAT‘QNB DIVIBION

TN vy
. o ~
CAILT . 1o YAPLE 20 #0740 & N : »
(/I\ ] /m
UI ™~ 7 U. bo-
££85T 204 $£85C 1204 g :nov1 X S S Y
W a “ I u
£AIAC 201 EA’AT =204 K o004 0 g H m X |
~ " X
- %,
SOECr 904 495¢T =20 ¢ - 004 —~ + Y I
& o™ & %N
gBortC =20 gBoix¥ 2204 g o004 X A F/J \q w M,_m
0 V - 7'. -
o~ -~ N AR
Bocs/ 2o L/ =20t forord s §Y = 3 A
o~ o w9
—\.v ~ " < M. Em
S 120 - / / -o20 4 50 e -~ NN =
N = ZUUTS m L oax BRN|§RE
- * ﬁ\v
pUCLr 204 AITL P04 N # =004 o X mnd 33Uy L3 F
- ~ M R S A = l= )
97/ T oo X o YD N O o
o ~ o4 ogo 2904 -0 L ~
og P < 9/ =9 > D o004 o ﬂ/p:\/;? /_. . £ 33 '
— WO R
seEes/ oL vy $£o85I o4 — P I+ M ) oy m.um L4 3
“ ~ 4 . S - E n\v HJ s m m 3'3/ R qAAKbc
SR 0 1204 - ﬂ\“‘g\%\ 204 M M O 0 o .W \‘.-ﬁua. ¢ < // U U .
2 s > R R W
TSl T2 — s/ =0l S S ovy 4 -  Ene B
, N\s fl T “M h\ D nﬂ , \M\ AVCC Un W o P/ W w Dm
Log ¢y =9 < LhOM..WMJI\A:\nU n,u Y N % h/o ﬁ/Ca
] b, . - o
£945/7L -39+ = SeTers =204 WL/ OCL/65 -204- o wv U o r,n
o . o o A ¥ M.A N X
o Yy - . A ¢
BCZL? -0 4 , OLAI 204+ " 8LEYS W4 N ) nw u .w cM: M»
< IRA) < 0 .rl "
(0425 oo L L/LO/ 250 4+ 0SC 94 ~N4 < N ar.w ~ e -
> 5
%D L 3kl bS50 =L g8l b5S9ca =31 1960, R
e 2




. - 7
. . ‘. A
. ‘4 b
.
»
mem s mee g . . LI ol S - o~
.

- e .-
.,..4.\\.4."... BRI R I Vaim i e, e g NN A TN e e

R PO COArPOam iON o_-: -~

- . " .
. - .
. f
. . . ‘ g '
P .
.
M. . S vy : T——— . & —————
. * . N ' - e
M . . * v e ety e
e o= eney ——— s m——, .
v =iy, PN S el S
'/- e w'e
-—.._'-,__"__-_
. f L T S -
[T
. !-. Mo, .
e ! e T T ———
. { -, oy - j
el mLn }
cen b - ry - .
i n Stk R R ;
.\u\l .O twor ygmsets : { . ' + . . o ot ‘
- .‘ . .- e ‘
»..J.G‘:C.(.O de ;A—'—-'-‘*‘-h-*..__g B : ' e
t e ' R - D . . N
Sk m as 8 cemtesmssimien esb L oaban! . ! '/ l S, o, . .
- ole M Rt I Mﬁ-—_—__‘ ' oo Tt .
JaveT, COLOoTaGY v .o oS . — . ' :
¢ . . o . [ . .
P " . l. P
] . Y -,

2 Davas - | S

i S 02 hetceroduns ganly coviamanis . .
Cu=Gdn conal solil wisvoweve wave coon S
Zull Zaetory nuad ANC WLIA gunuocLel o e e
SUTEONT CUSLOmINS SAELIVE users, o ’
3¢ sevisadic to M aanulaciures ol Saeod R
. . : v .
W2 aresaniay dave on sppreciadie inventory of Cy-20 MMoT¥ cssanbilos: D
consisting ol iransmltioers, Tecclvers, powar "pp‘.ie:, besesand Yoo
ampiiliess, Indleon rlavm unlts, ba..-aa: ¢ owidping, sepeater zad ot n
erninaa Soovied unlls, cie. ' : ’ R S

- » - @0 ‘e . - . L) -
- w0 Y IS ~ . L£e.M % > . - . .
= 43 vespectiully suzgested that o c:.':c.:u-..y seview, youy Immedlaie o
. .

- - - L ] * @ I b
PP Tean - Simare s Y A K4 - - ., .lt
Lol JuluTo-plans Jow tobtel uiilinali your Cii=29 micsowavs sysicxs LY

. - 2 LTIt P - R - P & o N : .
QOL CONSLLCY WUYLLT ahY Sdstno.ld R ot g biltod .o SUTBITT - A

- . t
) ~'e e gemad® pReqdienl "'“'2-’6""‘ e pget 2% e el o 2 beaten o el * t e ..,
o man Y e Clenaa a\habvh. Py s X O \-.-.3..- muet W wwe -U--v Vemew W way .
D™ . . R . . . . -
N . . . . . LI TN . - M
e . . B '.‘ " . ' [T R S S
* * . ’ s et T . . * . ' .t on
. o * o L, AR .
. » to . * . . LI CLE % - . R - .
- L S - d ~ - 6% & o - e - -maseman *y -a . serve
a Wowa OC ::-0:.5-'.'.. [ Ve Crsmv  sms - ;-n- ;-us--\- - O. ;--
. . - N . . . .--'
CLUTATISY JULa O ‘ ..
. -

S- e womd3

I L T c-"

wavee ave ."‘"“U

OPE calWava Suﬁvu

A
..t =700 wWRaT




v..".r ' .
. ' . .
.
< s . . .
' . * ¢ .
. . .
. . . .
. .
. . .
. PN . . .
. "o, . - p
N . . . - ..
. . R « o . (5%
. . . R .o
. ' . . v . :‘. " .
. . . .
. -‘ .t Je M A
. . . . -
.. . . .
. . L] . -
. - . . -
. . . . .
- res S vmamy “Yaa q S
() -G:;-\-o e o a WO . .. * ) .
. . .
PSS et e it rman g o ~dS ° .
Rlee\m snvaw W sesmihtaiiwvens aalV g — - e - .
» * ., - .
~ . N’ mimela AALE ., . .
SITVCE ) WWmWawwe UVeow . . '
s . * e .
. AN
. '
e aem e mem ey
..--v-a—nv-o. - b
. " - .
e en o coor e \' .
e wm samiNp e Sheam e . .a .
N . .l ‘
- ~e > - ~
-va - e el Amna -y A J
- alrii\an g .qu\-:.uou- - NS P = o W .
* 3
M qaapna seaToia ma qpacerd " amicacs 2T "Jaipmm®inte "% I cae e eald
PGPS T T DI AL G e e Ve W e miee Wew ad eV eee s b - wrlv LS eow .
. . TR PR t ~y T e [} .
& -~ comen md ey 8 w ee - ~» mleam Saa PN - - .
C ey cum----\o \""J) samenrdan \J\- -vj ~ RO CRt-aiel v P P -\J ot o o e S *
™ e -, - KL " *
A\ Ay e @ PR
- . L
e
. . .
e e ~™ “- teen " haw DAt 2 ~te S mne * -®a - mrmlte T ines -
\.\. Com N \s-SU on—a-l-e [ W] ..-.-C....--.' S o b e -‘-noe-»l “’ :..-\-' ?s-:l: .\.—-on;-:: '_
P i [ P epmoeens -‘ e be A o L 20 A s e e e I S : N *
JVQJ\JV 3..\’:‘... -—ve o bia -Quha.. . —-.3 U- -'9\) ......\--C-l-..\.' PR v
- . o - . o
-aa o, L) - an Lk R N h--u -~ oen > - - — A - - -~ —_ e - g am
_dee 3... u-l:\-...-’: ---&-ou_hc l-\-a.\-‘- v oot -:l-l’ . e" -3a-_-3...u..- J_-:S by
- S . ' .
St T\ LLOSl3. . . -
. .

. . . .
€' an . ....:_ ~% c . - e ot
N Jietels yah pegchadebufudotel c1 u-n\.. (8 "' —a\— 3.. o ~
T re esnseme oy —'--a. 0 Fe e BElol) 5 sanTmemarama e - -
- i WU DMty el J C-J -\t em\rum v anlo e -\—? .
ND T aArtiama e a'anes s aean L .'— -W-'-\ o 4 0 Par i can ey ow s o a )
P R 1 \pa\- g\?-u.\uu v rew m A\ e ceea Wae ...S v wene/an
e = %4 e Cammma ant Kl f e fan pmatrade Ve =2 :
v ™V her 0w Sl wetvew wesmes cww  weew Ca"“' [0 / R ’

: . nNLece? .
[y Y3 , .. DA -~ q-.-\.-:\- - -
-J—\-‘r-slaé -\V . o U-M-U— t-’-o- o— wiles wee eeoew
.
.-.A-o..--:a shqqc‘.‘-.ﬁ ::a.nc.'n- G Aa - [\ U — ".?o_- -ty s ot ﬂao..-.\’ h.--‘q R o
auh--\a-\-’n-\—-—AOD' o v o e o 0l - | wecwwis -— - § Nr e rbae mend e e s o e -t ot
. e “- o e ymcr wmecae \A n'.-..A toem Tomywem  lotam o'---— ....-p- vom T ma~’ .
PR G Y XY™ YA et e wmaleals Wl wets ' et meal e ML e et v e ol PRy S P B Y to.
. . voe . . ., Py o S . *
. LN Y- ; . .. . . R \; »
-~ pmoa BN "-up-. c-.-ﬁo rasen d Jiniscronwie P -’-o. e Ses e o _.
assbenhs T =S N LAt L T e e ——. Wi  smWmvewwy
.

ver ::u.y JouTe,
/‘o' *

/v’: '\/J/

- Nivcnmas de
D L 4 - 9 e ot N wo =

Y
V mcem

.-—b-v‘:- -‘ Uho-eﬂ

e s . .
. .
wte . .,
.
. .
A
R T T T
- g ~ @ e g -hl--.u
s =0 R e
. mae We  cosewrdas
* .
L] . .
: , . . . .
- . . .

-y




RULES AND REGULATIONS

EXHIBIT 6

foLcs

SUBPART C—TECHNICAL STANDARDS

$94.61 Applicability.
{s) The technical standards of this subpart shall
gnvern, effeclive July 1, 1976, the issuance of sutbori-
ons for new aiatinng and changes {n authorized sta.
tions am epecified in § 94.45. Stations authorized prior
to thia date not meeting the provisions of this subpart
may continue to be authorized for operatlon under pre-
vious technical standards as shown in § 94.02 through
July 31, 1088, Except as provided In § 04.05, effective
August 3, 1085, all stations will be required to operate
tu accordance with the provlsiona of this subpart

{(b) Frequencies in the foliowing bands are avafl-
able for assignment to stations in the Privats Opera-
tional-Fixed Microwave Service:

Farquexcy Bann (AHz)

952t00080...ceneereinnnineman temavecreemen w
1850 tc 1990, .. ........ erceeman crvmanennes DN
2130 to 2157 ........ Cereemenemecevesecaceacane tn
215080 2160....oueeieimenccammcannan cacrseneaa W
21IR0 L0 2200. ... icecicsmceaccccccncaannnsennnn 1y
245010 2500, .. ... iiiiiinicccaccceecsraceienens B
2500 to 2880............ enmemu- cmemaanes cene. B
8525 L0 B575. i eeiniieniirmcnaccanncnenen, .. (B
6575 ta 6028, ...t ceeemmne eaaamanas m, tn
6625 Lo 0875, ceriiennnnnnn- cecenarneens M0, {0
12,200t0 12,500 ......... weceeeenn teeammacmen~ b
12,500 to 12,700...... teeemctennmonnasancaes D (@
13,200 t0 13,250, . ccceunaan- emmmmamans ., 00, ue
18,300 to 19,040 ...ceeveceecnaanan.., L UO UD
21,200 to 22,000 ...... e 0, 4, 49, un
22,000 to 23,600 .......... e memeae. U an, un
21,000 t0 31,200, . ..iueiiiac e icicencnean. O
38,600 t040,000........ccc00cnicmnnniannnnn 6, s
Bands above 40,000.... .0 enennnn.. —mnee Go

s Frequencies 12 this band are sbhared with stations §a the
laternationu} Fixed (ia Puerto Rico anéd the Virgla Islands)
and International Countrol Services. (Pait 11)

'Fraquencies 1n this band are sdared with stations 1a the
International Control Seevice. {Part 23)

* Froquencies in this band sre alared with stations io tha
Moltipoint Distelbution Service. (Part 21)

4 Frequencles in this bené are sbared with modlle and
radiolocation stations in other services, gad muat accept
harmful isterference that may be experienced from opera-
tons of industrial, aclentifie, or modical (I8M) squipment
opersting on 2450 MHz

S Frequencies 1a this band are shared with sarth stations
tn the Fized Batellite Service (Part 25), space stations ia
the Broadcasting Satellile -ervice (Part 26), and with sta-
Gons in the Iostructional Television Fixzed Service (ITFS)
Part T4). Stations lleenped nnder Part $#4 are restricted
to the three group H chapoels, 2830-2838 MHs, 2643-2¢88
MHi and 2674-2680 MHz; and the three response frequen.
cies, 2096.9313, 2087.9375, and 263893745 MHa

* Freqaeacies ta this band are shared with Earth (Rarth.
to-space) stations In the Fized Satelllts Nervice. (Part 23)

* {Rescived]

" Frequercles 1a thls band are sbhared with space {space-to-
Earth) stations ia the Flzed Batellite Barvics. (Part 33)

*This badd 1a shared with Sxed and mobdile statien mb
stions autboriaed under ether services
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“ Freguencies tn this band are shared with Oxesd stations
ia the Doteetie Public Radle Bervices. (Part 21)

¥ Frequencies 18 this band ure shared with apace (space-te-
Zartt) statioos 1o tke Karth Exploratioa Satellite Service
(Part 23)

@ Aatborieations are normally graoted only to commos
earricre (Part 21) {n the band segments 21.2-21.8 GHs and
22.4-23.00 GHs, and to operatiopal-fized veers (Part 94) (2
the segments 21.8-22.4 OHs and 23.0-23.8 OHa Croes
service atsignments for theos users may be made on)y upona
showing that ne ipterference-free frequoneies are avatlable
in the oppropriate band segmente.

W This frequency band {s sharsd with U.N. Governmect
Btations.

1 Frequencies {n this band are sbared with stations in the
Television Auxillary Broadcast Bervice (Part T4), the Local
Television Tranamissien Service (Part 21) and the Polst.
to-Polat Microwave Service (Part 31).

* This band te not avalladle for operation by persona whose
sole basie for eligidliity (o this service is satablished rader
100.75(a) (1) for licensing In the Businees Radio Berrice.
{Part 09)

¥ Lvalladble on developmental basls oaly nnder Hudpart B
of thls part.

# Amaignmeate will oot e made (a the bavd Degmeals
18,860-18,630 MHa or 18,820-10,040 MHs ublese & showing
fa made that there are 2o avalladle Crequencies 12 the band
segments 13,880-19,700 MHs and/or 13,700-18,020 MHs. Al
assignments 1a say Dand segment will be for the bighast
avallabdle frequency.

12 These frequencies are sssigned for am witbin a rectangu-
lar service area to be descrided in tbe application by the
maiimom and minimum latitudes and losgitudes. Bueb oerv-
ice area shall be as small aa practicadle constetent with tbe
locsl service requirements of the veer. The nse of these fro-
quencies 13 subject ts tbe terms and conditions set forth o
§ 21.711. Theve froquencies sball be assigued only wheare it ts
sbown that the applicant will have a reasctiadla projectad re-
quirement Cor & maltiplicity of service pelnts or tragsamisgion
paths withia the area.

[ 94.61(D) footmote 15 a-ended off. 12-3-79; V(79)-1]
§94.63 lnlerferenu protection criteria 5= aperational-
fired stationa

(a) Before fling an application for new or modified
facilities under this part the applicant must perform a
frequency engineering analysis to assure that the pro
posed facilities will not cause interference to exist-
Ing or previoualy appiied-for atations in this service of
a magnitude greater than that specified In the criteria
set forth in paragraph (b) of this section, unless other
wise agreed to In accordance with §94.15(d). In ad-
dition, when the | ~oposed facllities are to be operatad In
the bands 18630-19,040 AHs, 21,200-21,800 MEKs,
22,400-23,0C0 MHs, 31,000-31,200 MHs, or 38,600-40,000
M Hgz, applicanta shall follow the prior ecordination pre-
cedure specified ia §21.100(d) of this chapter as re-
gards stations 1n the Domestic Publlec Radlo Bervices
and when the proposed facilities are to be operated lo
the bands 2655-2600 MHs or 12,500-12,700 ME3, appll-
cations shall also follow the procedures in § 21.708 (c)
and (d) and the technical standards and requiremesnts
of Part 25 of this chapter as regards licenszes in the
Communication-Satellite Service. (Sece also § 04.77)

{b) The Interference protection criteria fer opera.
tional-fixed stations, other than those llcrmsed under
the provisions of § 9490 are as follows:

(1) To loog-hbuul analog systems, employing fre-
quency modulated radio and frequency diviston muld.

(T.8. V(19)1)




EXHIBIT 7

Mr. A. J. Anderson @
Adninistrative Officer IV m m
Division of Communicationa

2452 West Second Avenue
Deuver, Colorado 80223

Dear Mr, Anderson: . August 11, 1977

Please accept my apologies for this belated reply to vour
letter of May 31, 1977, in reference to the RCA, Model CW20
Microwave equipment product linc.

We are most happy to note that your state-wide svstem of RCA
CW20 has performed notably well for the past 20 years; however,
we must agree with your plan to replace the syetem with a
gtate-of-the-art, solid-state _fine. Twenty years of performance
from tube-type equipment is unusual in {tself, and obviously,
the State of Colorado Comsunications activities should be com-
mended for a superb and effective maintenance performance.

The CW20 series main-frame production was terminated during

the latter part of 1965. Production of CW20 sub-assemblies

and other support items continued until early 1968, when the
product line was 100% replaced by the RCA CW60 and CW62 series,
vhich was of course a solid-state design. In 1970, industry-
wide microwave sales projections revealed a relatively static
market potential of low volume for succeeding years, and we
elected to withdraw from the mficrowave field completely, rather
than invest heavily in what appcared to be a very limited
growth activity.

As far as replacement parts are concerned, RCA's corporate
policy establishes replacement parts support guidelines for
all of its manufactured products, depending on an assessment
of ito useful life. In the case of the microvave line, a
ten-year parts support progrem was esteblished, and under this
guideline, many replacement components would essentially
become unavailable beginning in 1975. As a practical case,
ve wiil prodably have a small rlndom'quantity of replacement
{tems on hand for the next several years, even though the
parts support term has expired. These would of course be
"{solated {terms', and by no means could you zt this time con-
tinue to support your ayatems with full rzplacewent parts
support.

-16-



One of the points in your letter requests "our estimate of
CW20 systems that have been replaced”. Since we terminated
ali new sales activity in this field during 1970, T cannot
give vou factual informetion on this phase, From personal
experience of 28 ycars in the comnmunications field with RCA,
since most of our microwave customers are also customers of
this division, I can at this date only recsll two systems
that are still in service, excluding your own. Of these rwo,
I have no knowledge as to whether or not the original svsiems
configurations are 100% intact or have been parriall: replaced.
I can state, however, that both customers made heavy and
unusual investments in spare components and subassemblies
many years ago that ensbled them to properly maintain the
syaten through this tiwe frame.

I trust this information will enable you to finalize your
replacement equipment plans. Xt would appear that your system
is now functioning; however, it would also appear that you are
on ''dangerous ground" as it relates to continuing communica-
tions capability. Should s failure occur other than one of an
extremely minor nature, a 90% probability exists that you could
aot restore the affected circuit, by any wmeans short of out-
right equipment replacement on an emergency and very costly

i bacis.

Thank you for your interest, and if we can be of further
assistance, please do not hesitete to call on us.

i
Very truly yourn}

SG \-.\
_ P \Q—\(xk\,\ |

G. E. Kunst, Manager
Technical Services

mrs
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LOMPUTER OQUTPUT MICROFILM
SUMMARY
An original 1973 Management Services study on Computer Qutput Microfilm
{COM) has been updated several times and each time since 1975 has indicated

5
the state could save money with an in-house COM system,

The in-house COM system will save $65,000/year and provide a rate of retur-

of 480%.

Therefore, Central Services requests approximately $173,275 in additional
spending authority to install COM in Fiscal Year 1981-82. Only $173,275 is
being requested in Fiscal Year 1981-82 because, due to training, ordering
and installing equipment and phasing in customers, we will he operating only
a partial year. Also, since Central Services is a revolving fund, the

additional spending authority of $173,275 will not impact the general fund.
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NARRATIVE

Management Services completed a study in May 1973 on Computer Output Micro-
film (COM). COM is a term referring to the process of placing information
generated by a computer directly onto film in the form of a micro image,
typically 1/24 or 1/42 of its original size. The study indicated that the
state almost had enough volume at that time to consider an in-house COM

system. The volume in 1973 was 109,000 originals/month.

Management Services updated the data in the 1973 study in 1974 at which
time the volume was 266,834 originals and 24,012 duplicates/month. Also
the update indicated that the state should proceed to install an in-house

COM system since the volume was sufficient to support it.

Since 1974 the COM volume has grown to 28,224,606 originals or eleven times
the 1974 volume and 2,348,241 duplicates or ten times.

In 1979 and 1980 Central Services again updated the 1973 report by per-
forming economical analyses using the most current data available. Also
Central Services formed a Committee in 1979 of all major users and drafted
a request for proposal (RFP). The Committee also discussed the in-house

system and all concerns vevre discussed and resolved.

The current data indicates an in-house COM system will save the state
$65,000 per year once fully implemented and possible additional savings as
agencies convert more paper reports to microfiche. Also microfilm saves

space and archives storage costs.

The rate of return is 480% as attached.
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ASSUMPTIONS

The current COM users will continue to use microfiche to reduce com-
puter, paper, and storaae costs,

Increasing costs for storage necessitate placing more information on
microfiche.



RECOMMENDAT 10N

The Department of Administration recommends the impnlementation of an in-
house COM system to reduce costs and to promuie greater usage of micro-

form formats.
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Rate of Return Analysis

Install in-hcuse COM unit for a cost of $374,000 and a yearly savings of $65,520

Service Bureau Costs/Year

0 33,107 33,107 33,107 33,107 _ 33,107 _ 33,107 _ 33,107
{;i 1 2 3 4 5 6 2 _Jte°

Proposed In-House Costs

15,000 27,647 27,647 27,647 27,647 27,647 27,647 27,647
J
f—-o 1 2 3 4 5 6 12 L = 74,000

"

AC Costs =4S Savings
AC 15,000 =AS 5,460 (P/Ailz) + 74,000 (P/Filz)

Use I = 40% 15,000 = 5,460 (2.456) + 74,000 (.0176)
15,000 = 13,410 + 1,302
15,000 % 14,711

Therefore, interest rate is approximately 40% for
one month period or 480% for a year.

ROR = 480%

-22-




Month

July, 1979
August. 1979
Sentember, 1979
October, 1979
November, 1979
Decembesr, 1979
January, 1980
february, 1980
March, 1980
April, 1980
May, 1980
June, 1980

Current
Month/Average

Frames

2,180,075
2,132,470
2,452,201
2,102,514
2,004,584
2,517,740
2,566,167
2,015,447
2,878,457
2,366,163
2,32v,512

2,688,276

)
28,224,606

2,352,051

Current

MSC Costs

Originals

11,431
10,817
13,648
10,732
10,621
14,282
13,630
10,647
15,544
11,977
11,779

13,377

148,485

17,374

EXHIBIT 1

192,196 $28,846.00
182,212 27,880.00
© 253,419 35,928.00
188,417 27,693.00
188,735 25,980.00
232,753 34,462.00
176,131 29,642.00
144,755 23,910.00
230,165 36,095.00
163,418 27,494.00
148,132 25,778.00
247,914 36,454.00
2,348,247 $360,162.00
195,687 $30,014.00

Projected monthly average for 1981-82 considering 8%
material price increase per contract and 8% growth

innual MSC Costs = $33,107.33 x 12 =

~23-
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EXHIBIT 2

October 15, 1980
COM COSTS

Full Year Aperation
Projecting Costs Effective 10/01/81

Personnel
Grade
54 1.0 Computer Programmer A $14,592.00
42 1.0 Principal D.E.O. 10,884.00
36 3.0 Senior D.E.O. 28,224.00
28/32 3.0 D.E.O. A/B 24,408.00
56-2 .34 Admin. Officer I1-B 5,471.00
41 .25 Vehicle Driver 2,682.00
$86,261.00
Projected 7.5% increase 7/1/81 6,470.00
$92,731.00 i
PERA 12.2 11,313.00
Insurance 4,123.00
§108!167.00
Operating Expenses
Interest $19,923.00
Maintenance 27,300.00
Supplies
Silver 545 x 64.80) Considering 8% 35,316.00
Diazo 1426 x 64.80) price increase 92,405.00
Chemicals 3000 ) + 8.0% growth 3,000.00
Depreciation 30,000.00
Overhead (direct & indirect) 10,400.00
Vehicle 2,000,00
Printing 750.00
Postage 1,200.00
Supplies (office) 600.00
Telephone 108.00
$223,602.00
(In-House) Grand Total $331,769.00
Saviris
Service Bureau Costs $397,288.00
Central Services' In-House Costs _331,769.00

$65,519.00
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FTELD MOBILE MAINTENANCE
PUBLIC SAFETY PROGRAM

SUMMARY.

Mobile radio units operating in the state land mobile radio network
receive maintenance from 13 shops operated by the Division of Commun-
ications. Each shop is responsible for an assigned area and provides
maintenance for all equipment located within that area. The Field
Maintenance Program proposes to add 35 additional Maintenance sites
that would operate on a scheduled basis. Maintenance provided from
these locations would reduce round trip travel time for most mobile
units to a maximum of one hour.

The equipment cost to establish the program is $162,900.00. Travel
expense is estimated to be $11,200.00. The total program cost is
$174,100.00.

In 1981-82, we are requesting a pilot program of only one site at a
cost of $13,500.00. See attached Exhibit 1 for an explanation of the

method of operation of the pilot program.
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NARRATIVE

The Field Maintenance Program will allow the Division of Communications
to provide perfodic maintenance of mobile communications equipment, at
35 maintenance locations in addition to the 13 permanent malntenance shops

rthat now exist

This program, described below, is supported by the state, county and

city agencles that participate in the State Telecommunications System.

At the present time there are 3625 state and local government mobile radio
units operating on systems licensed to the State of Colorado., Ninety-four

percent or 3407 are maintained by Communications Division Technicians.

An average unit requires maintenance on three occasions per year, two of
which are scheduled for preventative maintenance inspection and frequency

certification.

Preventative maintenance inspections increase system reliability and reduce
cquipment down time through isolation and correction of minor defects
before they become catastrophic fallures. However, preventative maintenance
inspections are also expensive to mobile users in terms of public
availability, vehicle operating costs, and man hours lost transporting

nobile equipment to and from our fixed maintenance sites for inspection,

These inspections remove public safety vehicles from their area of
responsibility for as much as a day at a time due to the travel distances
involved. For a small town, this may mean the loss of their entire police

force or ambulance service until the unit returuns.

Communications Division operating procedures have been analyzed to determine
the feasibility of establishing a transient field mobile maintenance program
in order to achieve the preventative maintenance inspections without any
attendant loss of equipment availability and the high transportation costs

to the mobile user.
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Several plans were {nvestigated to facilitate a field perventative main-

tenance program for mobile equipment,

Specialized mobile service vans were Investigated and rejected because they
are not economically feasible for our operation. Equipment for mobile vans
{s expensive, difficult to transfer from one vehicle to another, and requires
a vehicle style that is not suitable for a large portion of the operation.

An expensive prohibitilve duplication of our vehicle fleet would be necessary.

The use of special mobile service trallers was investigated and rejected

due to cost and safety considerations.

The last opt.on consldered which was subsequently selected utilizes special,
highly portable additional test equipment in conjunction with existing

vchicles and garage facilities.

The propcsal would establish thirty-five transient maintenance sites, in
addition to the existing thirteen fixed maintenance sites now in service.
The transient sites were selected to reduce the round trip travel time to
a maximum of one hour for most of the mobile equipment users who require

our service.

All transient maintenance sites, with the exception of one, would be
assigned to cities and towns where we currently perform preventative main-
tenance on fixed station equipment. This arrangement minimizes the increase
to our vehicle mileage, our operating costs or travel time. Mobile units
would be assigned maintenance at each transient site and scheduled for
inspection at a time coincident with the fixed equipment scheduled for

preventative maintenance inspection.

No additional technician personnel would be required for implementation of

this program as the labor time required per mobile unit would not ihcrease.

Implementation of this program will require procurement of special portable
mockups, portable power sources, additional communications monitors and
other test equipment necessary to facilitate simultaneous operation of the

existing fixed maintenance sites and the proposed transient maintenance sites.
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Stractural accommodations would he provided by agreement in existing state
or tocal government faciiities at the designated sites. Standard venches,
clectrical service and lighting would be Installed {n facilities available,

such as at a Highway garage, fire station, ctc,

Tmplementation of the field mobile maintenance proposal is requested in our
budget for Fiscal 81-82. Without these funds, the progrum cannot be imple-

mented.

ASSUMPTIONS

1., Field mobile maintenance would save mobile radio users an estimated 164,256

miles traveled and 3,035 man hours cost each year. BRenefits to the gen-
eral public would most certainly be increased by reducing the amount of
time that public safety units are removed from thelr assigned area. A
specific dollar value for this benefit cannot be easily determined. Addi-
tionally, the program will have a positive impact on energy conservation
by reducing mileage of state and local government vehicles.

2. The following fiecld mobile maintenance service criterion will be estab-
lished:

a. Field sites will be established only for preventative and minor
failure maintenance by appointment.

b. All preventative maintenance services unow performed at our fixed
maintenance sites will be performed at the field maintenance
sites except services on radar or vascar units.

c. All installations and removals will be performed at our fixed
maintenance sites. Fire trucks will be the only exceotion.

d. All failure maintenance will be performed at our fixed maintenance
sites. Minor failures which can be tolerated by the user ray be
held for repair until the next scheduled technician trip to the
field site. Our techniclans will not tmvel to the field site
solely to repair a mobile failure or return a unit repaired.

e. Mobile equipment failures found to be defective beyond the scope
or minor field repairs will either be taken back to the fixed
maintenance site by our technician for repair and picked up after
repair at our fixed maintenance site by the user, or be scheduled
for repair on a date that the user can bring the equipwment to our
fixed maintenance site.

f. All fire trucks will be maintained at their assigned locations.

Arrangements may be made for mainten nce of some ambulances and
very large snowplows at their assigned location if the assigned

r
S
.
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location s more than 15 miles, one way, from the nearest trans-
fent of {ixed maintenance site. The feasibility of such arrange-
ments will be evaluated and authorization granted on an individual
basis,

The criterion listed will be followed without exception to provide an

cconomically feasible field maintenance program.

The primary disadvantages to the Division of Communications are increased
technician travel time and Inereased scheduling problems. However, our
primary responsibility is and always has been to provide the most efficient,
reliable and economical service possible to the public safety communica-
tions user. The program proposed is a positive step toward improving

that service.

RECOMMENDATION

It is recommended that an appropriation be authorized in Fiscal Year 81-82

to implement the field maintenance "Pilot Program'" in the Fort Collins arca.
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Exhibit 1

FIELD MAINTENANCE
PUBLIC SAFETY PROGRAM

SUMMARY "PILOT FACILITY"
(Pilot Facility Field Maintenace Program)

Fort Collins area mobile radio units operating in the state land mobile
radio network receive maintenance at the Division of Communications
fixed repair facility in Greeley.

The field maintenance "Pilot Program" proposes to establish an additional
field maintenance site in Fort Collins that would overate on a scheduled
basis. Maintenance provided from this location would reduce round trip
travel time for most mobile units from three hours to one hour.

The equipment cost to establish the pilot program is $12,650; Travel
expense is estimated at $850.00 per year. The total initial year pro-
gram cost is $13,500.00.

User savings projected for the initial service year are as follows:

4,690 mile per year $ .20 per mile $ 938
200 man-hours per year $18.00 per hour 3,600

$4,538 per year
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Exhibit 2
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