
i 

\ 
i 

} 

COMMERCIAL LEAK 
DETECTOR 

vs 
MEASURED FIELD AT 
3 METERS FROM LEAK 

Figure H.l 

..... 
<( 

a: 

"' ..... 

"' :I 
a: 

"' Q. 

Ill 1 
~ 
0 
~ 
a: 
u 
i 

1 l ; 1 
.89 ··········---~--·············!·--- ......... +--··"""'"": 

APPENDIX H 

(GHDl ···-··t············· CITY H 
14 0 .88 

. l j l .9/ 1 9/7 8 •OHE.A UHED I TE·D ......... . 
·············r·······u·····~·-············~---············~ 

1.&.1 
::>-U .87 ................ .: ................... i ................... ; ................... .:.. ................ ~ ................. i .............. ~ .................. ;. .................. .: ............. . 

~ ~ ; ~ ~ ~ . ~ ; 1-:Z: .... w .86 

..JQ:: 
-a: .es 
f:q::J 
a:(.) .84 
~u 
00 .83 
a: 
0.. .82 

........ ·-··f·· ............. ~ ............. ·i······ .. ··· .. --j ............... i··--·--·---·--i······· ........ i····--····----·l· ............. 1 ............ . 
: : : : : : : : ........ ·······~---···········...:·············· =····-: .............. ~·-· ........... ; ............... ·····: ........... ······~ .................... ··:·-··········· -:- .................... .. 
: : : : ; : : : 

'"'''''''''"l"''"'"'''"'"'l'""'"''"''l'"'"''''"''•~• '''"' '''''t"''""''""'l'"'''''""'"t''''""'"'""f'"''""'""~''""'"''" 
·············:···············:··············:········· ····:··········· ··~ ................ :··············:··············:··············:············· 

~ ; ~ ~ ~ ~ i ~ ........................................... ;. ................... ;.. . ............. .;. ..................... ~. . ............ ; ...................... ;. ................. :. ..................... : ................... . 
: : : : : : : ~ : 
: : : : . : : : : 

•8 • ............. 1 ............... r ............ 1 .............. t ........... :·1··· .. ·········1 ·-·········-·j······· .. ······t··· ........... 1 ............ . 
•••• -148 -138 -128 -118 -188 -98 · -e8 -78 

RECEIVED SIGHRL LEVEL (dBml 

Figure H.2 

Text: Section 3.4 

-'68 -48 



.18r-~--~-----r-----r----~------r-~--~-----r--~~------r---~ 

• • : 1 CITY H CGND) . 
• 19 ·············!···············!--····-·······!·············--: ······<············· 

Ia.. 0 .•• 
w :>- u .87 

t-Z -w ... 
..JO::: 
-0::: .86 
,:q::l 
CtU .14 
,:qu 
00-0::: ...... 

a. .82 

·······-·····t············+-············i·············-19" 19/78 •ONE. B UNEDItED ... 
·············r-··········-r···········--1·------------·r·-···········1········-····-=·········-····t··--···-···-··~---···········r·······-···· 

:~::=~:t:~:::::::r::::::::::T::~::::::;:::· ::::::::::::::::::-::::: :r::::::::~ .. :: ::::::::t::: :::~ 
·············t-·············\·············-~·-·······-·· ·r········ ·····t·············-~---·-·········-~---··-·····--·l·············~---·········· 
·············1···············;········ ······;·· · ··· ······r········ · ···~ ·············-~···· ··········T·· · ·· ·· · ······~········· ·····1······ ···· · · · 

: : : : : : : : : 
·············r-··········-r·············· ·-···········r·······--··· ·············-~·-············r·········--··r·············r·········-·· 

••• ········-···1······-········t········ ·--~·-············t··············f······· ···!··············-: ............... ; .............. 1············· 
. . . . . 

8.88~----~c===~-----L--~~------~----~~~:m--~~------~----J 
-148 -128 -118 -188 -88 -78 -68 -68 -48 

RECEIVED SIGNRL LEVEL (dBm) 

·Figure H.3 

t.n r==~===~:=:---r---~---.--:::::::-:-::--"T-"- ---.-........---"T"-..-----r 
CITY H (GND) ~ .98 ....••.•...•. ; ....•.........• ).............. • : ------~-----··--···· 

- .88 u 
(11 .78 
~u=~ 

a:~ .68 

:>-W 
t- w .68 

-u ..J :X: .48 

-w 
,:q .38 
0::0 
,:q- .28 
0 
0::: Q.. .18 

. . . .9/19/78 •ONE. R UHEDI'rED ... ................ 1 .............. "'f'""'"'"'""'"'"'"'""'""'"~"'""'"""'' ······~ 

................... J ................... i, .............. ~.i. ............. .;. ................... ;. ................... : ................. ¥··-·· ........... -~---···· ......... : .................. .. 
~ ~ ~ . ~ ~ ~ ~ ~ 

·····----····t··----·--···--·t············--!·----···--··--t· ............ l··············l·······--·····t····--·--··:··1--····--··-···t-··--········ 
· · · ·· · · ···· ··;····· ··· ·· ·····r··············~· ············· r···· ·· ....... f .................. !·········· ····T·· ··-·· · ······; ······· ·······1· ·· ···· ······ 

: ~ ~ ! : : : : : 
" ••• 0 ••••••• ·i· .. ................. ·f·· .................. ~ ................... -~-. ...... . .. .. . ... ··! ...................... 0 ~ ............. 0 ...... -~-- .................. ··t .... 0 0 •••• 0 ..... ~- .............. . 

~ ; ~ ; ~ ~ ; ~ . · ············T ··· ·· ···· ·····;······-····· ··~·-·· 0 ·-·······r··········· ·: .................... ~ ............... r ··············;··············1············· 
: ~ : : : : : : : 

·----------·-r · ... ··· ·-···-·i·-------------r-···--··--···-:-------------·-r· ........ --r----··---·-·r-----------·--r···--···--··-r--·····-· .. . 
····:--··--··j--···--···--···j--············j···········--··j···--·-----·--·t···----···· .; ............... ~····--·········t··········--··j·--·····--··· 

8.ee 
-148 -138 -128 -118 -188 -98 -88 -78 -68 -68 

RECEIVED SIGNHL LEVEL (dBml 

Figure H.4 



-, 

l 

1-

••• a: 
~ ·' ~ 
~ •• 

CGNDl l 
! ······~·-··········· 

UNEDt"TED 

. . . . . . 
······-·····i···············•·········-·· . ····•········· 

1 l l '9/19/78 
·············~·-···········:··············:····· ········. 

CITY H 

u 
~ .7 
~R 
C:L&I .6 R 
)-L&J 

.I 1-L&I 
~u 

-'X •• 
~"" ~ .3 
C:c-1 

: : : : 
·············~····-·······-~---···········~·-······· ·--~·-······· ·····~· ................ !········ ······+········· ·····}··········· ···!·· .............. . 

~ ~ ~ ; ; ; ; ~ ~ 
·············~·········-····f··············~·-··········· · ................ ! ................. ~ ······· ········!······ ·········~·"· ···········~·-··········· 

~ ; ~ . • E ; f ~ ~ ·······-····r·········-···1···-·········;··············T· ···········r·············-~··············T·············;··············r············ 

............. i ........... ····~··· ··········· i ............. -~·... . ....... ~ .............. i ............... ; ............... ; ..... ········· i ............ . 
: : : : : : : : : 
~ ~ J 1 ~ E • ~ ~ .............. :··············~··············:··············:······· ·····:··············:··············:··············:·; .. ···········:············· 
: : : : : : : : : 

~~ .z 
0 
0: • I 
Q. 

.........•... i. ......•....... ;. ............... ; .................. ~............... -~·-············ i ................ ~ .................. i .................... .; ............ . 
; ~ ~ ; ~ ; ~ ; ; ............. ( .............................................. ~....................... . ........................... ; ................. ;. .............. ( ............. . 
~ ~ ~· ~ ; : ~ ; ~ 

8.8L-_.--~~--~----~----~----~~--~~~ .. ----~----~----~ 
-148 -138 -au -u• -188 _,. -88 -78 -6• -•• -4• 

RECEIVED SIGNAL LEVEL CdBml 

Figure H.S 

.u•r-----T--.--,-----~~--,-~--,---~~----~--~~--~~~--~ 

.IJ'S 

..... 
0 .J&e w 
>U 
1-Z an 
-L&J 
-10!: 
-o: '" 
~:::l 
a:u 87s 
~u 
00 
0: 858 
Q. 

:=~:==r-~:::~::r---~::···-r:~-~:: ... ;1 ~:; /~8 
CGND) : = 

··~··············1············· 

ttTHFEE YNED I;TED .... 

-68 -s8 

RECEIVED SIGNRL LEVEL (dBm}~ 

Figure H.6 
Text: Section 3.4.5 



-~------~----r-----~--~~--~----~----~~--~.----~.-----, 

.an 
la.. 
0 .tse 

l&l 
>-U 
t-Z.I& 
.... laJ 
.. HX 
.... 0!·'" 
~;:::) 
cru 
~u·•7s 
00 
Ot: .ese 
Q. 

.82S 

CITY G (GNDl ~ ~ 
·············~···············~··············!············· i ·-r·············r··········· 

l 1 l 10/17/78 •THREE .EDitED 

............ T ............. r ... . 
•.••• L-----L-~--1-~--1-----~--~~==~~~--~~--~=---~~~-= -148 -138 -128 -u8 -te8 -98 -ee -78 _,. -&8 -48 

RECEIVED SIGHAL LEVEL (dBml 

Figure H.7 

••• 
a: 

·' "" "" .... .e 
u 
"' .7 
~~ 
aLaJ .6 

f=l 
)-I.&J .s 
1-LaJ 
-u ... 
.JX 
.... 1.&1 .s tCQ 
a:"' 
~- .2 
0 
cr.: •• Q.. 

8 "!'a~48:.-... --_,:-'::3::8--'-_-:-l~28::-...__~l:l:-l-:-8----:-'l8::-:8:-'...._ __ 9~1~J:::""-~8-8_.__ __ 7J...I-..-.. __ _.,-8-..__ __ 6.&..8-..___.J_<I8 

RECEIVED SIGNAL LEVEL (dBml 

Figure H.8 



I 
! 

1.8 

cr 
Cf) ·' ~ 
M .8 u 
~ • 7 
SQR 
cr1a1 •• Q 
>lal 

.5 1-lal 
MU 
.JX • 4 
MlaJ 
pa .3 
cr~ 
SQM .2 
0 
0: •• CL 

C (GNDll l 
·············t···········t······ ---"!"············· 10/ :~~7: •TH~EE ··re:·n"i"r~E·D···--· 
............... 1 .............. 1 .. _ ..... ···~···············~ 

·······-···.:..·-··········-i. ............ ; .............. ~ .............. ..;. ............... i ............... ~ .............. i .............. ,: ............ . 
~ ~ ~ ~ I ~ ~ ~ ! 

:~:~==:r=:=~F:~~::J:::::::~=:r:~~::::::r::~::::::~;::~::::::::::r:::~~:::I~::~:::: r::::::~:: 
·············t·············!············••J••• ··-·····t··············j··············~·-············t·············-r-··········--·1"············ . 
·············r············r·············r······ ·-··r··········--r·············1··············r··············1·-············r··········· 
·············r············r············-r··········· ;·············r·······-··· .. 1······-·······r-···········r·············r-··········· 
··-·········1 ............... t··············l··············t·... ········i··············l···············j···············t·--···········j······· ······ 

•• 8 

-·4· -·· -l28 -118 -l88 -·· -·· -7· -68 -68 -48 

RECEIVED SIGNAL LEVEL (dBm) 

Figure H.9 

... ·············!··············+-··········+············ CITY C ( GND j l . ·············<(•············ 
UNED I TE:D ......... . b. 

0 ·" 
LaJ >U .e7 

1-% 
ML&J .86 

..J~ 

.... ~.as 
SQ:J 
a:u .84 
~JqU 

00.83 
~ 

CL .82 

i ~ l :10/17/78 
·····-······1···············~··· .. ··········~···············~ 
············+·············-~·············+·············+·.·············~·············+·············+··············f··············~············· 

~ ~ i ~ ; ~ ~ ~ ~ 

::::~::::::::!::::::::::::::r::::::::::::!::::::::::::::r::::::::::::r:::::::::::::!::::::::::::::;:::::::::::::r::::::::::::j::::::::::::: 
: : : : : : : : : 

·············!·········-···-r··············i··············t············-r·············l·············r·············t"··.-··········1············· ~ 
·············1···············:···· ····-~--· ........... T ..... ········-~·············-~·-············-:- ··············r··············'!:···· ········· 

: : : : : : : 
·············1······ ·······i·······-·····~·-··········· · · · · ··········-~··············~··············t ············ ··~··············r············ 

•8 • ·•··••···· ;-··············~---·-·········1··············-r···· ·······+············+··············r·············+············+············ 
: : : : : : : : 

RECEIVED SIGNAL LEVEL (dBml 

Figure H.lO 



. . 
•• 9 ············+·············~··············!·············· Cll~Y C £ GND l ··f··············~············· 

1 ~ . 10.1'17.1'78 •1R EDITED. 
~ ... ············-r···········T············r·············~ . . . : . 
~ ~ .87 ····-···-··r············\··············1···········-··r············--r·············r-············r-············t·············-r··········· 
-~.a.~ .86 ···········--1···············r··············i··············-~·-············r··············i···············j···············r··············j············· 

; ~ •85 ·······-····t··············j··············\··············1··············~·-············j··············t··············l··············~············· 
~ ~ •8 • ············-~···············r··············i··············t··············r··············i··············-r··············r··············i············-
oo : : . : : : : : : 

.83 ·············:···············~· . ······:·· . ·······:··············:··············:··············:··············:······-······:············· a: : . : : : : : : 
Q'.. .82 ............... i........ . ...... i ................ i ............... : ............... i ................. i ................ l ................. i ............... l .............. . 

~ ~ ~ ~ ~ ~ ~ ~ 
.81 

• 98 

- .88 u 
Co? ~-=a .7. 
a:~ .68 

::>-L&J 
t- Ld .sa 
-u 
..JX .4e 
-~.a.~ 
~ .3. 
a: c.? 
~- .28 
0 
a: 0.. .18 

················t··············j··············-~·-·· ········r··············j··············t··············t··············j············· 

RECEIVED SIGNAL LEVEL (dBm) 

Figure H.ll 

(GNDl 1 . 
--~---···········~············· ··········~·············+············ CIT:V C . r • 

. 1 1 10/17/78 
·············~··········· ··;·············-~·-············-~ 

UHEDITED 
............... :....................... . .............. ~ ................... .:. ................... ~ ................... ~ .................. .:.. ................ ~ .................. : ............. .. 

; ; ~ ~ ~ : ; ~ ~ 
............... i ..................... ; ...... :... . --~--i---········ ..... ~--······ ............ ; ............... ··--·i········· .......... ; ........................ ; o•••··· ........... i ... .............. .. 

: : : .. : : ; : : 
.............. o••·. -~·-·· .......... ···-1•-o.. ... .. ... . . . .. ~ ....................... ~ .............. ~ ···-~ ........... - ......... ~. 0 .................... ~ .... ··-· ...... 0 .... -~ .................... -·~- .................. .. 

~ ~ : ~ ~ ~ ~ ~ 0 

:::::::::::::t:::::::::::t:::::::::~:::.::::··:::::::t::::::::::::t::::::::::::;::::~::::::::t:::::::::::::~::::::::::::::r::::::::::: 
~ ~ ~ ~ ~ ~ ~ ~ 

••••••••• o ..... : ................... ; .................. ; ............... .;. ................. ~ ................... ; ................. .:.. ...................... i ..................... ! ................. .. 
: : : : : : : : : 
: : : . : : : : : 

••••·o••·--·<··············-i······-·-·~·-·i···············; .................. ) ................... i ........ ~ ........ : .................. j .................... (o ............... .. 
: : : : : : : : : 
: : : : . : : : ~ 

e.a8L--4___.i-~----~----~-L--~~--~~~----~~---L--~~--~--L-~--
-148 -138 -128 -118 -1e8 -98 -88 -78 -68 -se -48 

RECEIVED SIGNRL LEVEL (dBml 

Figure H.12 



l 

\ 

1 

J 

l 

• ., ············+···········+············+············· C~TY F tG~Dl ..... ! ............ )_ ........... . 
·-·········+·············~··············l··-···········f9.1'20/78 •Two· A UNEDI"TED .. . ..,_ 

0 ••• 

• 1.&1 
~ )- u ~87 

1-Z -w .K 
..JO: 
-o: .as 
,:q:::) 

a:u ·" ,:qu 
00.83 
0: 
a.. .82 

........ ······1··· .............. ·f ............... -~-- ............... ·t .................... ~ .................... ~--··· .............. f ................ ··f ........................ : ....................... .. 

:~ .... ::.~r:::~.I~·~::-:r:::~::.~.l ... :-'::::.:F:::·:J_·::~·-::::.E·::.: __ J __ ::::::·::r:-::::-::-. 
: : : : : : : : : 

:::::~::::::r::::::::::::r:::::::···::;: .... :::::::::r::::::··:::::r:::::::::::::r:::::::::::T::::::::::::r:::::::::::::r::::::::::: 
.81 ..••.•.•.•••• !. ............•.............. ! .............. 1 .............. ; ............ ! .............. J ............... l .............. L ........... . 

: : : : : : : : 
: : : : : : 

-78 -68 -68 -48 

RECEIVED SIGNRL LEVEL (dBml 

Figure H.13 

1.8 

a: 
"" .9 

"" - .8 
u 
VJ .7 
,:q~ 
C[L&J 

.6 
~ 

)-1.&1 .s 1-W 

···:···············t··············~········ .9 ...... ~~~~: 
····-·······!············ .,. ............... ~ ................... ~ 

············-t··············t···· ········j··············t··············j··············j··············t··············~··············r············ 

:::::::::::::r::::::::::::r::::::::::: .. ;:::··:::::::::t:::::::::::::r:::::::::::r::::::::::::t::::::::::::::t::::::::::::::r::::::::::: 

(GNDl l l 
: ·····~·············-~·-··········· 

•TWO. R UHED !"TED ... 

-u 
..JX .4 

-w 
llQ .3 
C[C,., 
IIQ- .2 
0 
0: .a 
0.. 

: : : : : : : : : 
············l·············r·············-~········ ·····1···············f··············~··············t············"~"·············J···:········· 
····-·······r-·············1··············1··············. ··············f··············r·············r·············r·············r············ 
................ ~ ................ ~ ................ : .................. -:-· .... ········~·-············:· ........ ·······+ ................. -~·-···· ........... ~············· 

~ ~ ~ ·~ ; ~ ~ ~ ~ 
·············j···············1··············1···············1············· ............... i .. ············t·············t··············j············· 

: 

8.8 
-148 -138 -ue -118 -188 

_,. -88 -78 -68 -58 ·-48 

RECEIVED SIGHRL LEVEL (dBm) 

Figure H.14 
f{ /')- ~_.. ~ ~.J~ ~-rra~ 

.1-2..-::> ..... - A-.·) .. r7 ,.,_,..,_,,,,_. J. . .....:_. A 



APPENDIX I 
Text: Section 4.1 

-70 

-120 calculated regression line 

·130 r2 = 0.62 

Figurel.1 90th Percentile, 450 meters 

-80 

-90 

-120 

-130 r2 = 0.48 

-140~--~----~----~--~b---~----~--~ 
10 15 20 25 36. 35 40 45 

10 log I.., {Combined data) 

Figure 1.2 90th percentile, 450 meters 



l 
,..' 

J 

J 

E 
Ul 
'0 -····························· 

... 

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

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

.. ... .. 

.. •• H ....... . 
~-100~------------------------------------------------~~~-------------­
c: 
0 
0 

i-110 
J 

-120 

. -130 

-70 

-80 

-90 

-120 

-130 

Average power, automated ground data 

Figure 1.3 90th percentile, 450 meters 

... 

r2 = 0.67 

.... 
······ 

••••••••••• •H 
·································-····················· 

r2 = 0.26 

-6 -5 -4 -3 -2 -1 
10 Log 13000 (leak detector) 

Figure 1.4 tDttt peteendle, 450 meters 



-70 

-80 

-90 
E ~~~ _. .. 
m •••••••••• ••••• . 
"'0 •••••••••••••••••• ....... . 
iii -100 1---------··-··-··-·· .... ··.;.:••:::••:::•·~··,_··-··-··-· -------=-•-H ___ _ 
c: 

if-110~~·~K:_-------------------..~c~.--~·~G~------------~-------­
-~ 
Q) 

a: 

E 
en 
"0 

-120 

-130 

-120 

-130 

15 20 

•F 

10 Log 13000 (leak detector data) 

Figure 1.5 90th percentile, 3000 meters 

25 30 
10Loglao 

•F 

35 

•c 

40 

Figure 1.6 90th percentile, 3000 meters 

r2 = 0.08 

r2=0.19 

45 50 



-90 
E ·············· m 
'0 ••••••••• _.............. • H 
ci -100 

.... ·····-····· c: •M •E 0: •J ·u; 
G i -110 .c 

"ii) 

g 
a: •F 

-120 

-130 r2 = 0.03 

-140 
-14 -10 - 8 .- 6 - 4 - 2 0 2 4 

10 Log 1
3000 

(FIM data) 

Figure 1.7 90th percentile, 3000 meters 

~ . 

-70 

J -80 

-90 
E m 
'0 

J 
ci -100 
c: 
0> ·u; 

i -110 
"ii) 

~ a: 

•F 

] 
r2 = 0.75 

-140 
~14 -12 -10 -'8 -6 -4 -2 0 2 4 

10 Log li30oo (FIM) 

Figure 1.8 50th Percentile, 450 meters 



E 
ID 
"0 

i-100~-------------------------------------c: 
Q) 
·;;; 

E 
ID 
"0 

.......... 
................... • J 

••••••••••• E 
M •A 

•F 
r,2 = 0.57 

Figure 1.9 50th percentile, 450 meters 

~~00~--------------------------------------c: 
Q) 
·;;; 

,.2 = 0.74 

10log lCD 
Figure 1.10 50th percentile, 450 meters w/ o City F 



i 

I-

J 

E 
ID 
"0 

~ ......... 
Q ....... 

~ -100~--------------------------~~~~----------

1!: ·················-·· .......... . J:' ........................... . 
a; ! ·110 

E 
ID 
"0 

-120 

-130 

-70 

-90 

r2 = 0.21 

-5 -4 -3 -1 
10 Log loooo(leak detector data) 

Figure 1.11 50th percentile, 450 meters 

~-100~---------------------------------------
c 
01 ·o; 

J-110 

J 
-120 

-130 

····················--···;:-e-..... 
+K_ •.••.• _ .... 

•J 

•F 

...... H 

·•···· .... 

r2 = 0.23 

15 20 25 30 35 40 
10"Log l01 

Figure 1.12 50th percentile, 3000 meters 



E 
m ,~ 

we •••••••••• ••• ,. • .-~-100~--------~~~~------------------------------------~~~--------------------~---
c:: ••••••••••• ...... . 0 ............ ____ ......... . 

"ii 

j -110 •K 

] l_~~--~------------~~--_.G~------------------_. 
~~ •c 

-130 r ~ = 0.04 

-140 L--.....L.--~----~~-.-~--~----'---~----"~-....J 
-7 -4 

10 Log 10000 (leak detector data) 

Figure 1.13 50th percentile, 3000 meters 

-70 

-80 

•······ .... E ,. 
m / 
't:J •••••••• 

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

············••• .. ~ -100~------------------------~~------~----------------------------------------

r •H 

j -110 

"§ 
a: 

-120 

•F 
-130 

r2 = 0.30 

Average power, automated ground data 

Figure 1.14 50th percentile, 450 meters 



j 
E 
m 
"0 

-70 

-80 

-90 

--100~------------------------------------------~~--
~ ························~ H 

~ --r:: [~··:··~··~·-~··:·~~-~--~-·~··~··~··~·:··=··=··=··=··=··=··=··=··=··~:~:~··_··_··_··_··_··_··-·-··:'iG~, -------
+J 

-130 
+F r2 = 0.81) 

-140 L---1..--.L-----L--.L---L.--.L---......L.---'-----..J 

E 
m 

-14 -12 -10 -8 -6 -4 -2 0 
10 Log 1

3000 
(FIM data) 

Figure 1.15 50th percentile, 3000 meters 

"0 ~ 

~-100~------------------------------------~~ 
I~ ••••••• •"" 

0> ...... --··· 
~ ~ 
i -110 ...... 

-~ ···•········•··•············ ············ 
0 
Cll 

a: -120 +H 

lc---_:~-----_:·~G~------~~~-,: +C 

-130 r2 0.19 

-140L---~----~----~-----..J~---L----~----._-----..J 

-110 -112 -110 -108 -106 -104 -102 -100 -98 
Average power, automated ground data 

Figure 1.16 10th percentile, 450 meters 



E 
m 
'0 

-70 

-80 

-90 

~-100~--------------------------------------------
c 
01 
o; 

~ -110 

~ 
-120 

-130 

····························•············· 
............ ~ .. ... 

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

r2 = 0.42 

-140L---~-----L----~--~~--~----~----L---~ 

E 
m 
u 

-7 -6 -5 -4 -3 -2 -1 0 1 
10 Log 13000.(leak detector data) 

Figure 1.17 1Oth percentile, 450 meters 

~-100r-----------------------------------------------
c 
01 

"iii 

~ -110 
"iii 
~ a: 

-130 

.... ,.. .. 
················ ........ .. 

••••••••••••••••••••••••••••••••••••••••••••• • H 

r2 = 0.06 

-6 -5 -4 -3 -2 -1 0 1 
10 Log 13000 (leak detector data) 

Figure 1.18 10th percentile, 3000 meters 



1 

I 
J 

J 

E 
m 
~ 

~-100~---------------------------------------------------------------------------------------------
r:: 
0 
-.; 

i -110 ······ ••• ..-······ • H J ............. 

[~:===~~;;::::::::::~~··:··=··_··_···-·---;~----~~~: ............... -··· .... 
•M"·-····E·-·····- •G 

-130 •c r 2 0.39 
•J 

-140~---L----~---L .......... ~ ..... -L----~---L----~--~ 
·14 -12 -10 -8 -6 -4 -2 0 2 4 

10 Log 13000 (FIM data) 

Figure 1.19 10th percentile, 3000 meters 

E 
m 
~ 

-~ -100 
r:: 
0 
"in 

i -110 

"i 
a: 

-120 

-130 

-8 -6 -4 -2 0 2 4 
10 Log 13000 {FIM) 

Figure 1.20 10th percentile, 450 meters 



E 
m 
'0 

~ -100 t---------------------

0 ·u; 

~ -110 
Qj 

~ 

E 
m 
'0 

-120 

-130 •'L························· 
........ 

r2 = 0.52 

........ H ...... 
.......... G 

........ c 

Figure 1.21 10th percentile, 450 meters 

~-100t----------------------
c 
0 ·u; 

~ -110 
·a; 
~ a: 

-120 

-130 

..... ······· ... 
·······································;·K 

M+ +E 

r2 = 0.27 

... ........ )"H 

Figure 1.22 10th percentile, 3000 meters 



( 

1 

1 

J --

lS;I 

/F; I 

,;I{ e 
-6a -Ba 

:W; {t-1e9 
t-129 
OSM 

<A; I 
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Figure J.2 
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Figure J.4 
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P.N~L VSIS OF ~TA F~ CITY H 
FLIGHT HO:: 1 OAT£:~25-79 
AL T ITUOE:= 1500 

~ 
1 
2 
3 
4 
5 
6 
7 

~ 
-71.57'58 
-78.4"531 
-77.9723 
-76.5772 
-7'5.4439 
-77.7953 
-76.5192 

CC::GREES CF FT<£EDOPt 
16'9 
76 
~ 
76 
109 
87 
87 

REFERENCE DISTRISUTICN= 1.31633 FOR 95': ~ILITY 
POOLED IJ~RIANCE OF Ot£ AL.TI11..iD'E= 41.3985 
SUM OF SQUAP£$: ST= 3361.5 SO::a 2SS39.S ~ 26019.3 SA= 
3. 76159E+eG 
SUM OF y .... 2, 3.791SSC:+9S G=-49409.3 H= 649 
F RATIO WITH 6, 643 DEGREES OF~ 13.5331 

ANALYSIS a;: DATA FO.~ CJ:'l"Y H 

FLIGHT HO.•l OATE•9-26-79 
~TITUOE=See9 TO 10000 FEET 

RUN 
8 
s 

I'SlH 
-8:9.502 
-91.748 

'l'able J.l 

REFERENCE: OISTR I BUT ION:: 3. 62105 F~ ~ PROOA3ILI TY 
POOLED \..'AAI~·:CE OF (l-E AL TI"fl'DE= 33~ .49 
SU~l OF SQUARES: ST•' 6973.63 SO: 71968.2 SR= 65894.6 ~ 
1.49158E+es 
SUM OF Y""2' 1.~+86 G""-17185.3 N= 198 
F RATIO WITH 1, 197 DEGREES OF~ 18.1578 

Table J.2 



I 
I 

l 
J 

RUN 
1 
2 
3 
4 
5 

~ 
-91.7SS1 
-91.6349 
-83.05S9 
-98.4113 
-87.7351 

OECR&S OF~ 
76 
ss 
.98 
S8 
76 

REFERa;CE DISTRIBUTION- . 952916 FOR ~ PROBASILITY 
POOLC:U ~lAt-CE OF Ot£ ALTITUDE= 21.0945 
SU.""f OF S!,.""UPRES= ST= 4765.5 S:OZ. 14199.3 SR= 9424. 7s ·SA= 
3.52431E+86 
SUM OF y.-.2: 3.5385SE+06 G=-39358.1 H= 451 
F RATI 0 WITH 4~ 447 DEGS<EES OF FR£EDClt1:- 56. 5049 

Rl..IN 
8 
9 
10 
11 

r:EtiH 
-86.5647 
~..;2.393'5 
-&9.8246 
-81.1674 

Table J.3 

REFERENCE OISTR!BtJTICl-F: 1.20707 FOR 95% P~ILITY 
f'OO!..£D IJ~RI A.l'·lC£ OF OH£ ~ TITI ~= 25. 6959 
SUi1 OF ~S· ST= 3769 SO= 107'58.3 SR= 6989.25 SA= 
2.11921E+el6 
SUt1 OF y.-.2: 2.12997E+e6 G=:-24140.9 · Hx 275 
F' RATIO WITH 3, 272 DEGREES OF ~ 48.8926 

Table J.4 



ANALYSIS OF DATA FOR CITY B 
FLIGHT N0.•5 CATE•~26-78 
AL TI11.1:€=5003 FEET 

RUH 
12 
13 
14 
15 

I"&.H 
-93.2657 
-90.78?-2 
-92.8395 
-92.8051 

nEGREE:S OF FREE00:1 
87 
131 
87 
87 

REFEF£NCE OISTRISUTION= 1.23217 FOR~ ~ILITY 
POOLED VAAI A.\'CE OF ONE Al. TITUOE= 38. 7339 
SUi1 OF SQUARES: ST• 355. 75 so- 15577 
3.34145£+06 
SUl1 OF Y"'2' 3.35722E+e6 G-36376 N- 396 
F RATIO WITH 3~ 393 DECREES OF Ff<£EL01=- 3. 06172 

ANAL Y'SIS OF DATA FOR CITY B 
FLIGHT NO. :S OATE:9-26-78 
ALTITUOE=1S000 FE-~ 

RLIN 
16 
17 

MEAN 
-82.99 
75.0~ 

Table J.S 

Table J.6 

SR- 152:21.3 SA= 

SR- 913.125 S:~ 



~ YSIS CF' ~TA ~ CITY K 
FLIGHT NO. I 2 DATE I ~26-78 
AI.. T I T\..ICE= 1590 FEET 

RUN 
1 

MEAN 
-~.614 

OEGF&S CF FREEDttf 
142 

REFER&!CE DISTR!Bm"ICN= . 382J5S FeR ~ ~ILITY 
POOLED t,t.p,.'~I~ OF ONE ~TITUDE:z 12.5358 
~OF ~S: ST• e so- 1792.63 SR- 1792.63 ~ 
1. 418SS'i+e5 
~ OF v"2.: 1. 42977E+96 G=-14244. e u- 143 
F RATIO WITH e, 143 o:E~ OFF~ 1.33724€+37 

RUN 
11 
12 
13 
14 
15 
16 
17 

Table J.7 

OECREES OF FREE:00:'1 
153 
153 : 
87 
7G 
sa 
76 
65 

REfe:REh{::E OISTRISUTIOH= 1.45524 Fm ~ PROOel.SILITY 
POOLED VARIANCE OF CM:: ~ TI TUD£a 54. 71e2 
SUM OF SQ'JAA.ES' ST= 9545 SD=r 43334. 5 SR- 38789.5 5:? 
6.51497E+e6 
SUM· OF Y"'2' 6.56339E+96 G=-SS251 N= 715 
F RATIO WITH 6, 709 ~S OF ~ 29.~ 

Table J.8 



ANALYSIS OF ~ TA FOR ern K 
FLIGHT HO. :.2 OATE:9-26-7S 
ALTITUOE=l~ FEET 

RUH 
17 
18 

I'S.N 
..oA.1.386 
-92.7486 

Location 

City K 

City B 

City H 

City c 

City I 

City G 

Forbes Field 

Table J.9 

GRAND MEANS COMPARISON 

(GRAND ~£EAN IN dBm) 

Altitude Feet 

1500 5000 10, 000 

-?4.6 

-88.2 -91. 9 -83.0 

-76. 1 -80. 6 -91. 7 

-86.9 

-73.2 -73.7 

-85.4 -85.8 -69.0 

-94. 8 

Table J.lO 



i":lN-~ YSlS CF C.ATA FQQ ..:I'.n c 
FLIG<-IT NO. t 12 O~TE :9-7'-79 
AL 1 I TUDE= lSOO FEET 

RU'rl 
1 
2 
3 
4 
5 
6 
7 
s 
9 
10 
11 
12 
13 

·r'.EAt~ 
-85.9335 
-S5.3~--6 
-S?.e14S 
-87.8332 
-85.7776 
-85.5892 
-86.3166 
-e5.9'922 
-87.1478 
-87.~2 
-87.024 
-86.8SS1 
-SS.S423 

~~~ 
54 
120 
76 
sa 
7S 
87 
43 
le9 
87 
76 
120 
87 
76 

R£FER8{CE DISTRIE'UTION= .358783 F~ 95% PRG3P.3ILITY 
p0DL£0 W.RIA!'{CE OF CNE ALTITUDE= 2. 7'7297 ~ 

31
-:r? 

SUl"l OF SQUARES: ST= 59 .,.,.. 

8. 46833£ +% G--97475. 4 H:a 1122 
SUM OF y ... z: 8.47146E+C:5 ~.-oer-s ,..~ F~-+- 1. 77Jtf57 
F RATIO WITH !2, 1110 ~ ~ ·~· 

RUN 
21 
22 
23 
24 
25 
26 
27 

~ 
-SS.o 
-S-5.9253 
-87.153 
-BG.7535 
--86.7338 
-86.7f597 
-86.717 

Table J.ll 

~OF FREEOOH 
76 
87 
76 
76 
~ 
97 
54 

REr'""'ERENCE OISTRIOOTICN= .~154 FOR 95% ~ILITY 
PODL£D ~RIP.NCE OF a-.:£ ALTITt.~= 2.86686 
ru1 OF SQ~RES: STa 15 St):=l 1511 . 5 
3. 97972E+86 
SUi'1 or y ... z, 3.98123E+eo G=-45S39.a H= 528 
F RATIO WIW 6.. 522 DEGREES Of' ~ . 872035 

Table J.l2 

SR= 14%.5 



APPENDIX K 

COMMENTS FROM COMMITTEE MEMBERS 

A number of Committee members supplied editorial and substantive comments, and 

in some cases dissents, to the semi-final draft of this Committee report. 

With the exception of the letter from Charles Cram, included in this Appendix, 

those comments are not reprinted here because all comments (including those in 

the attachments to Mr. Cram's letter) were incorporated into the final draft 

to the satisfaction of their authors. 
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DEPARTMENT OF TRANSPORTATION 
'FEDERAL AVIATION ADMINISTRATION 

October 3, 1979 

Dr. Robert Powers 
Secretary, FCC Advisory Committee 

on Cable Television 
Federal Communications Commission 
Cable Television Bureau 
2025 M Street, N.W. 
Washington, D.C. 20554 

Dear Bob: 

WASHINGTON, D.C. 20591 

As a member of the CATV Advisory Committee, I concur 
(with the enclosed comments) with the draft final report 
of the Committee except for the proposed regulatory 
approach. Since proposed regulations are questions of 
policy rather than the technical aspects of the research 
project, I do not have the authority to approve or dis­
approve. The Federal Aviation Administration will pres.ent 
its position on proposed regulations during the IRAC , 
Review of the NPRM. Attachments 1 through 4 are my co~ents 
on the report. They include general comments on the 
report as a whole, ·comments on specific sections with 
recommended- changes 1 my -own -comments- on the proposed 
regulatory approach, and a response to Bob Dickenson's 
proposal. 

Sincerely, 

~~~ 
CHARLES CRAM 
Spectrum Management 

Branch, ARD-450 

Enclosures 

-u.s. GOVEIINIIIENT PRINTING OFFICE: 1979 633-568/423 1-3 
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