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PRECISION LEVELLING IN THE DETTI FOSS ARE A DURING THE SUMMER OF 1971 


The bench marks A total of 69 pe rmanent bench marks were established along 

three separate levelling profiles ( Fi gure 1). Each bench mark consists of 

a brass marker with slightly convex s urfaee . about 38 mm in diameter. These 

markers are placed in solid rock by dril ling a hole 16 mm in diameter and 

about 50 millimeters deep for the t ip of the marker which are fastened into 

these holes with concrete. Bench marks made this way have proven to be 

quite stable in other areas in Iceland , and less than one percent of the 

bench marks constructed during the l ast six years have become unusable due 

to shifts relative to the foundati on of as much as 0.5 millimeters. Smaller 

shifts can usually not be detected. The configuration of the profiles is 

shown on Figure 1, and the coordin ates of each bench mark is given in Table 

5. Each bench mark is indicated in the fi eld by a small rock cairn and the 

bench mark number is stamped in the surface of each marker. 

Method of levelling The levelling was done with Wild N-3 precision level 

using Wild 21-A fixed legs tripod and two invar levelling rods (Wild GPL-3). 

Whenever the distance between adjacent bench marks was less than 60 meters. 

and the elevation difference of these was less than 2.5 meters, the level 

was placed at equal distance (pre ferable wi th 10 centimeters accuracy) from 

both bench marks, with the invar rods on both bench marks. The height of the 

level was more than 0.5 meters above the highest ground along either sight 

line. If the distance between adjacent bench marks was greater than 60 

meters or the elevation difference was greate r than 2.5 meters. one or more 

rod stations were selected between the ben ch marks. The level position 
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Final analysis of elevation differences A computer program has been written 

to compute the real elevation difference between any pair of bench marks 

with the greatest possible accuracy. This program also computes the probable 

error of each elevation difference. Ths most probable elevation difference 

is obtained by subduing any observation which deviates from the average 

val ue of each series of observation, by computing a weighting factor for 

each observation. 

At each level station there are actually obtained six or eight independent 

values of the elevation differences of the two rods for each coverage of the 

profile. Each of these values is read and calculated to the nearest 1/100 of 

a millimeter. We can call these individual values H1, H2, H3, H4, H5, H6, 

(H7, Ha). A weighting factor is calculated for each of these values. This 

we i ghting factor is called W1, W2, W3, W4, W5, W6, (W7, W8). The best 

possible value of the elevation difference, H01 is then obtained as follows: 

HO 1 =EHW/ J:W 

The problem in this treatment is to determine the value of the weighting 

factors so the above equation gives the best possible value of the elevation 

difference of the two rods. The following method to calculate the weighting 

factors has been used on the data from the Dettifoss levelling: 

First step: All His set equal 1 


Second step: H01 computed (first approximation) 


Third step: Wi = 0.0001/(0.0001 + (H01 - Hi)2) 


Fourth step: Go back to second step five times. 


In this computati on H01 and Hi are in centimeters and the constant 0.0001 

is an arbritary one, based on the experience of older 1evel1ings which 
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shows that errors exceeding 0.01 centimeters are rather infrequent. The 

fifth approximation of HOl is accepted as the final value of the elevation 

difference between the two rod sites. The weight for this value of HOl is 

computed from the standard deviation of the individual observations applying 

the weight factors. The elevation difference of two adjacent bench marks is 

found from each coverage of the profile by simple addition of the HOl values 

and the standard error is found by conventional methods. The f"inal values 

for the elevation differences of adjacent bench marks is to take the weighted 

average of the values for each coverage of the profile. using a weight factor 

corresponding to the standard error of each value included in the average. 

The standard error in this final result is computed in two ways (Table 

3). a: by using the probable values of the individual HOl values. and b: by 

using the differences in the calculated elevation differences for the two or 

more coverages of the profile. The larger of these two values is accepted 

as the standard error in the elevation difference between the bench marks. 

The probable error quoted in Table 4 is the 50% error. that is 50% of 

the calculated values should be less than this away from the correct value. 

To obtain any other confidence limit of the observation. it may be assumed 

that the errors follow the Gaussian distribution, although this is not quite 

true. as large errors in our result are more frequent than the Gaussian 

distribution predicts. 

The 95% confidence level is obtained by multiplying the probable error 

by 2.9 and the 99% confidence level requires multiplication of the probable 

error by 3.8. 
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THER~AL EXPANSION OF THE RODS 

As all profile sections ",ere le vell ed at le as t two t i mes, and the air 

temperature \lIas usually not the same during the two 1eve 11ings, the levelling 

data can be used to obtain approxi mate val ues of the t hermal expansion 

coefficient of the invar tapes on the levelling rods • . 

If t he temperature during the two 1eve1 1i ngs ; s T1 and T2 and the 

observed elevation difference of the t\t/o ma rkers is Hl and H2, than with no 

errors in the observations we find the therma l expans ion coeffici ent Tc as 

fol lows: 
. H1-H2 

Tc H(T2-Tl)CI 

Whe re H is the true elevation difference of the markers. The erro rs in Hl 

an d H2 are frequently very large compared \-J ith the thermal expansion of the 

rods, so on ly observations over profile i nt ervals where the product H{T2-Tl) 

has a large numerical value can be used in es t imating the thermal expansion , 

The fo llowing table gives the resu l t of a study of the thermal expansion of 

the 1eve 11ing rods. 

H in em, T in °C N Tc S.E. 

IH(T2-T1)I » 1000 9 2.90· 10-6/ o C 1.2·10· 6/ o C 

400 < IH(T2-T1)I < 1000 11 10.72 5 

100 ( IH (T2-T1)1 < 400 17 - 15.06 14 

100 < IH(T2-T1)1 <. 1000 28 2.58 

PH T2-Tl)l > 100 37 2.76 

N is the number of observations in each group _ S.E. i s the standard error 

of each calculated value of Tc. Al l in di vidual obse rva t i ons were given a 

wei ght proportional to I H(T2-Tl)l. This study in di cates that the thenna1 

expansion coefficient of the invar rods is bet~/een 2. 10-6 an d 4.10.6 per °C. 
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TABULATED RESULT OF LEVELLING 

The following tables are computer print-out of the levelling result. 

The table headed "Data Input" lists all the data used in the computations. 

Each line gives the pertinent data from one complete observation. usually 

the data of two pages in the field books. 

Tables 1 and 2 give stages in the computation of the data and Table 3 

gives the final values of the computed elevation difference of every two 

adjacent bench marks. The values of Table 3 are given for five assumed 

values of the thermal expansion coefficient Tc. 

Table 4 gives the computed elevation of each bench mark relative to the 

first bench mark of each profile and the probable error of each value. The 

elevation differences of adjacent bench marks and their probable error are 

a1s 0 gi ven. 
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~J 01 510 "2 8 .. 3S ~4 .7 n -FS.02Sr:; .el 01 3 .5 :.00 
c D 4 (! 1 '2 8 .45 35.3D -??3. Q .':}3 Q .n 01 ~ .2705 
4 ell 40C 2 7.r:G 3S .8[1 -2 riO • ~ 22 3 • n eel 7 1 .Doon 
una 3D 1 ? 6.? ~i 41 .30 -? 30 .'" 70 ::; .n [11 5 .4 bR 7 
3!11 3 :18 ? £.~n (~1.00 - 54 .~ ,~o 8 .c 00 0 1 .0000 
300 2rJ 1 ., 12.40 44 .1 ~ -75.snOo, .n 01 p .3063 
201 20 [I "') 

( 12.10 41 • 3 n -5 .7 :;0 G • n 01 2 .53 ~J1 

20C 1~ 0 ? 13.48 ;:S .0 J -1 73 • lJ. ~~ s ,~ ." or] 4 1.0000 
1400 1 48 1 ~ 12.7::: ,,:p .90 -? OS .::;::'40 • n DO 1 1 .000 0 
1401 1402 3 13.r;o .-~? • 9 n -? 05 .1 S8 1 .0 f11 4 .4 17 ~ 
1402 1403 "lj 13. o fl 4~ .1 0 -35.2,:)15 .001 2 .738 1 
14 ()_~ 1 SJ 0 3 13.3S 4"1.10 - 30 • c: 2~ Q ." en ~ .533~· 

IHOr:: 1 f'lD 1 3 11 • -p::: "8.0 C -?44.:?S6c:. .001 1 .7812 
1801 1 qoo 3 11.~C; 43 .8 C -F;9. Q 213 .n LH 6 .3825 
1800 1 702 4 13.1[1 57 .S Q -1 O~, • c; ;;;3 S .n C2 n .2480 
1702 1 701 4 12.~~ ~c; .5 D - P8 .q 02 1 .n G1 q .2112 
1701 1 780 4 12.0(1 ~l • C f' -.7SS2 .n r11 1 .335 () 
1 ~, no 1 4 ~l 3 4 13.c:-n 47 .1 n 30 .0, '38 7 .0021 .2287 
l'~ 03 1 4n 2 4 13.7 e 45 .1 D ~4 • P 430 • rJ 01 7 .7083 
1402 1 401 4 13.S(l 3? • 9 n ? 05 .4 ~:; 3 .n 015 .370 C 
1401 1l.j:J[i 4 L~.l ~ 311 • (~O 205. cd_SO .0025 .1 EO 4 
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T"P-L E 1 PROrrU:: S 1 4 o 1 ?7 1 
STATIONS TE W' I ST HC' !G HT S T.;~ .. \II 
r; 1 ::' 0 ~ 20 C lC." [l 7.0 C -~7.8 ~ 1 2 .D C' If) .37 3 g 

r.:3r.r: S 3r 1 1 lC. ~., -? ~ 2 • r.; ;: .j:1 .0 01 ~} .2 (; 31] 

r 10 1 r;1~n c 1 11 .. 1~ -1 <: O.r. 7'-; 0. .0[,;1 ? .7 353 
S GO 0 1 11. sr 3B .4 D - 97 .4 7 12 .n D2 7 .13 f,3 

1;") sao 5 qJ D 1 l!.~r r:;) • 0 ~ -3 ~1 .C'; 7~n .0 Gl 7 .34\]4 
r: f,O [) S 7DO 1 11.Qr; G?O;": - C, . c, 4 33 .!lOSI .03 .13 8 
S7 ~n r 7['; 1 1 11. I~ ~ ~7 .c n l q~ . ~ ( · ~r; • '] ~Jl 7 .341 C, 

r ." n r~7n1 ~ ::.. L· ~ ; 11.r.·C 4r"' • J r; 4. rJ4~ :' .1 ~j2 G .1474 
c; '':; ']C Il.c. r t~~. £ r ?14.1J4 . :l [1 1 4- .41 9 q 
r: 	c. ;) r I-""n o 1 1 2 .'lr "q. S:CI .~ [11 7 • .3 r,·4 ~ 

C:; C() l 1 1 2 . cr, 7::'1. 30 51 . ") 14r: .2450 
;: ~,~ (ll t::; 10 L 1 12.1~ <: 1.'142[", .:1(jl~ .5 7S 2 
~ 1r: n :;l:il 1 11 • tJ. ~ 4 ~ • C l .: -1 Q '? • <-, U :} ') .0 II I 0 1.0J (") 
;:: III 1 1 1 5S . :\ :-;3 q .n ul 2 . 5 435 
h ? C'l I l ~n .l ~ S Q .n Lil S .4 '?,2 4 
C7,C0 1 u 

o 
• 

C 
. ,'

r""t
.' -? 1 7 • ~. ' S Q ."L~2 4 .1 b 7 g 

~ 5C ') ;::n n 1 7. ':.. r , 4~. orj 3 2 .1 ua ~ .J [Ie 7 1. 0S0 J 
:::: ~. [j C ; !' ., 1 1 7.'r, '~7. ~ r: 2? 71 ,'O • ~ 0 1 q oo2 S3 4 
c::: t:;() 1 C:",O::i 1 ~:; • 4 t' (I 1 .::; C - ~S .J '~ J 2 • D 01 1 • B 35 7 
~snC' ~ 7(1 C 1 S • a S oz.? G D 1 ~ .~ • '? ~ o :; .0 [)2 n .23 .3 1 

:.:; 7':'. 1 1 Il.lt", -rt3.8 n 1 7'3 • 7 07 7 • n 01 :; .443 n 
C:7rJl S 7n? 1 1 G • ':" n ; .0. 2 C1 Sl.?47CJ .;-) 014 .4953 
':;70 2 r-. :-IO 0 1 l Q .~r 43.4[' 133.'l'j l0 1 • C1 ~i 0 0 
~ Q (~ G r. .-: n [ ! lI e . n (l ":-: • G f~ S l . " ::.. 1 C', .n l:;J~ 1 .0 110 0 
t::' ~ [ ) C1 7 CC'C 1 ll. ;-r.~ '")1 .4 J 1 3:) • "1 25 1 .fl Oll . ,~Cl3 4 

7 CCH' t:; r~ ! ~ C ., 1 -:~ · . . ~ r 2 1 .4 ': -1 :'~3 • , ~, c 0 . 00 1 3 . S i; Sr, 
-. ,-. -- r\r; i '~ r: n ? 1 2 • ,~ :~ /' ..... . <) • '1 en -; .2 f: r; 4 

::: 7(;/ -:> 12.("'-' 4 -~ • 4 :~ -1 32 . S:'; l • r ri 2 5 • 1 ~, S ? 
C;7Q;': r; 7 r , 1 ., 12 • 1 C: - :') 1 • ,;, 4 :' 3 .. r; LJ3 1 .1 D4 ~ 

r;7C1 S 7G2 ? 12 ." C ~ ~ .DO -173.7 ~· ;~r .nU lJ~ 1.0LJ (][I 

c; 7 (' n s snc 7 1 2 .r:~77.0 ~ -1 ?2 . ?3 8 0 .1 C2 ~ .2 ~; 27 

r, (1'-' 1 ., 1 ~ • "r., 4 1 • ,; G L 7 • '\ ~,C) r; . ~ l", l 4 .5271 
-30. ?C ·J ~ .. ,101 -:.; .. 2 8S S 
- 3 2 .1 Ci2 '+ .el eHO . '32 41 

G :<. 0 G '2 .3 • 1 r. s::' . - [: ? 1 7 • :> ': '2. 'l .n D1 6 .4 U4 '3' 
C::7,(1n ~:->O O 7 9 . r:.S 127. :-3~ -1<:;3.1 , 1 :-:, • f'J Co::;p • • j cd 7 
t::; ?~, 0 r,101 / 11.~'~ 4·r.;.On -1 5q .1L~ 1 .1 C1 ~ .304 J 
~l!Jl S10U? Il.sn 4<':.00 1 8 3 • '-;<; 7 .'1 U1 ~ .3 17 q 

C.IUC' S n n 1 2 1 1 • .., C, 7:::. 0 ~ -st.? ,'.l S • n Dl 0 1.0 0[;[1 
~:.; 01 S Cl n0 2 1 1 • ::. rl 3 S • :1, r. - S <J . '~ 77 3 .001 1 .7 888 
':JOO ~n oc; 7 11.Qr 42. 8'" -3C). 'lr:,2S .0:-Jl1 . 8E:Cf 4 
r:: ( ~ n 0 C:.~~ ~lO ? ll. rs f4.~. ·3r -?14.1 '- 4 8 .1 [ 1 ~ .27 .3 3 
C;PDD ~ 7:") 1 ':' 1 1 • ':' r:; I~ ') • ~ n '2 .r1 ':: 1 3 .. n01 0 1.000 0 
C701 S 7~; ( \ / 1 r; • 1 (I '? l ' n -? OS . '1 15 ·!'> , • n (11 (l . ~., S 4 5 
t:: 7 f) n S · '1 G ? . f) • () r s? C r J 9.';:? ? 4 .r'1 :J lfJ 1 .0 CID n 
S ~ DC S~nO? l ?nc c~.o r 39 • ~ ,; 7 0 • n U~? .2 co 7 
S SO L ~4n n 2 ?S C ~n.4 n '32 .'.t ,;\J ·1 .0818 • 3 ~2 8 
s ~ S[· c .30 1 7 ? • ? I~' ? :~ .. -: n 1 27. :'; 720 .. n GC1 7 1.0DOJ 
c Hl1 '3 • u '': < ') • r) r-, 	 .flOl? .71 S S 

;: ,q . ~Jo3 	 .21 86t: 311 n • Cl 02 1 
c 71!? 	 5 7~' 1 ? 123.7.>c.; Q .fiCln 1.']000 
r::: ? Q 1 r::jn ~i ., I J :::.r:4S ;~ .~ U2 1 .2 28 b 
C::· 200 :; F' [~ '2 37 • q 2G ; ~ . 0 [: 1 (~ .51 6 S 
c;?Or r; ;/0 1 7 5 • C. ~I 4 ;1. U C -1 0 oS • ( ;, 4 1 .n en 6 .41 C 5 
t:?n 1 r:: ')~j ? ~ 5.")C ~'+.4-rl -17~.?4 3 4 .'1CJ 2 1 .2221 
t;~02 	 5 ~QD 3 s .o n 1!:l.8D - G8 .. S : ~, 7 Cl .n 01 7 .3404 
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T~RLF 1 PROFIU: ~ 1 7 B 1 971 
~ TA TION S TE M? f,:·I ST Hf IG HT ST. F. "fi 
~100 820 [i 1 19.nn 23.4 n 43 • 'J 02 1 .n 021 .2356 
~20D 

8201 
B 70 1 
830e 

1 
1 

18.'1n 
Is.rs 

~, ? .GO 
r;4 .2(1 

(;3 .G 044 
12P..4464 

.n 01 4 

.0 01 ~ 
.5100 
.2989 

P30D 8301 1 18."5 35 .00 -7S.?04!'J .0015 .4043 
P301 8400 1 19.n[) !s.or1 1 11 .SCJlD .n 81 n .9803 
P40C' .9580 1 16.35 hi .0 ;1 -144.644'1 .OC16 .4154 
~soo 

QSOI 
8 ~o 1 
8 hOD 

1 
1 

16.r'G 
15.(",(1 

17.5 D 
53.5f) 

... 26.0 753 
- ~; ? • A .]0; 0 

• r) DO 6 
.n 015 

1 .0000 
.4558 

~FC1[1 B601 1 U:;.1 ~; 4q .S[1 -?39.S717 .n 02 1 .2292 
Pr-;OI 810 [! 1 15.1~ :'2.6 r - G5 • P 00 4 .001 4 .4977 
~70G 

1701 
B70 1 1 
8 ,c~n [, ! 

16.9n 
17.40 

~~ .6 CI 
35 .20 

-1 11 .4 5 44 
-4:'.5104 

.0 [H 1 

.001 8 
.8235 
.3035 

AgeD 8900 1 If'.40 48.60 -59.:LH1 .'101 '1 .2716 
~900 9 GO G 1 18. 0:: 1: !4 .2 n 1 • c i:.; () 0 .rJ019 .2719 
~OOO 8 9!l 0 2 17.00 34 .2 n -1 . S ~j S l .~ 02 5 .1 S5 1 
A900 8800 ? 16.9n a. R .5 n ~9.4 \5 3 .0 01 ~ .2695 
~800 8701 2 16.ro '!5 .2 CJ 47.('1 :: 34 .n 02 2 .2061 
8701 8700 2 IS.?S ?~.5~! 1 1? • c ~J O 9 • CHJ2 3 .1364 
P,700 
3601 

860 1 
8600 

'2 
2 

15.25 
ls.'n 

?? • 5 Q 
4~. S Q 

62 .0 S3,g 
244.4273 

• (") GO ':1 
.001 2 

1 .0000 
.7402 

~600 8 sn 1 ? 14.QC, r:,) • 'r: S3.4103 .Q 01 S .4430 
8501 8 r;O a 2 14 • ~ 1:", ~7 .,~ n 25.S240 .0ClJ ·() 1 .0000 
8500 8400 ? 12 ~ 1 !:. ~1 .0 [, 1 44 • S ~;, 1 3 .0 01 ~ .2101 
8400 8 3(11 2 11 .3 ~ 15.0 J -1 11 ·r.:: ,)3 ? .n G2 7 .1 393 
J)301 8300 2 11 .10 3r." .0 :.1 75 • ? :2 5 .n OD B 1 .0000 
8300 8201 2 10. '1 ~, t;4.2 ~1 -1 7.Q.43 2 c .n 020 .2578 
R201 A 200 2 lC.2~ t:':? .5 n -r.3.S 24 f".1 .0020 .2 b2 4 
R200 8100 2 10.?rJ 71.4['; - 43 .0. :' R .001 5 .4 b8 5 
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TA8L F 2 PR OF IL E 2 .~ 7 1971 

<::TATI()N~ TE.'M0-c, r.'IST W" H~ I G YT """ S T. E. ~ wi 
1 2 1 14.rr 35.0 17"l.46 S3 • 00 l~ .4038 
2 3 1 13."?~ R5. 5 0 a 1 • ~j,g Fi 3 . 0)2 3 • 1337 
3 4 1 12.41 39.00 295. ; 330 • 0021 .2236 
4 5 1 13.07 72.(10 484. 303;) • DO 20 .2399 
5 6 1 12.~1 10S.30 21 2. ~3:.r? .0037 .0736 
6 7 1 12.1)2 100.t~!J - 101. -:''' ~, 2 • 0024 • 1619 
7 ,q 1 12.cC 103.[:0 -22F..090G • UO 22 • 1982 
8 9 1 11.79 lCO.~O -437.7140 .0026 • 1444 
S 10 1 11.~5 f}S.f10 -. 4633 • 0022 • 2058 

10 11 1 11.18 48. 30 !3. 83 43 • OJ 13 • 560~ 
11 12 1 9.17 q 8. (:,,0 2c.:.41}'c~ • 00 ~l • 1065 
12 13 1 lO. Cl 3 75.20 36€.7h~7 • 0022 .21 19 
13 14 1 10.7S 4 O. 40 • 001 g • 2868 
14 IS 1 10.57 154.4n -47E. ':."3 C,7 • 00 ~9 • 0666 
IS 16 1 ').7;; 1(12.50 -97. :51 13 • 0031 • 1041 

• 1 S 17 1 9.0~ ~ 2.70 - ~,8 7. 01 41 .0023 • 1827 
1 7 18 1 5.72 IS 9. Q0 134.7434 • CO 27 .1400 
19 20 1 10.19 18S.30 - 33 ? 42 4 c: • (J O 33 • 0313 
20 21 1 11.00 SO.20 -13(',. 5 6 72 • 00 3Q • 1077 
21 22 1 lo.7S 4 1. 3C -140. ) ? ;;~ .0030 • 1137 
22 23 1 15.25 Ie 1. so -IE.'7S48 • 0050 .0404 
23 24 1 10.71 99.00 3. ~ ; 42 • 0036 .0792 

• 24 25 1 17.45 9 9. ~! 0 3F'.2 <:: 78 • 0040 • 0633 
25 25 1 15.79 99.7[; - 1 2 ~ . ;; l; ~ ::> .0045 .0493 
26 
27 

27 
23 

1 
1 

15.~C; 

16.17 
c: 1. no 
g s. «:.0 

- 17 r . (: 384 
r.'_-1+42 

.0014 

• liO 23 
• 54 17 
• 1336 

2B 29 1 14.°0 9 3. 30 97.12QS • 00 ")7\ • 1931 
29 30 1 13.7'2 101. ') 0 -7". 2 3'+7. • OD?7 • 14 [19 
30 31 1 12.7" ~8. t; O -4 "1. '5 7 ct; • GO 27 • 1351 
31 32 1 12.0rl 5 I. 70 -1 Cj . 22 C,7 • 00 22 .2024 
~2 33 1 10.81 ?9.~-C al.03C:4 • 0027 • 1405 
33 34 1 9. 0 R fl ,9. t: (1 , -1 7. '-;2 ':17 • DO 24 • 1761 
34 35 1 9.S1 97.':11) '3 .,-. SO 4 q • 00 ?CJ .2444 
35 35 1 8.4e 101. 8 0 -I3 ~; . ;',3 31 . 00 23 • 1 a21 
35 37 1 8.on 9 9.50 20~. ~ S 20 • 0 0 23 • 1855 
7;7 38 1 6.c:g QS.':1(J -5 ~J . SI4C4 • 002 3 • 1971 
33 39 1 7.£)(1 5 o. 00 • SO 14 • DO 1 S .4546 
3 I) 3H 2 7.75 5 O. -JO -. 50; 3 • Ou12 • 65,,9 
38 37 2 7.'!R 96. qo 51. 557S • 0032 • 0996 
37 36 2 8.?5 c,9.Sr. - 20 p,. 3S S O • DC 22 • 21 54 
36 3S 2 8. S!=, 101.S0 13 0 • c2 It f) • 001 g • 2682 
3S 34 2 8.Fi2 97. 78 -9/. ~'! 1~ 5 • 0030 • 11 01 
34 33 2 8.34 ,Cl8.70 17. ;;3 c c:; • 01] 30 • 11 19 
33 32 2 8.37 IOO. fi O -8 1. 04 13 • 0015 • 3696 
32 31 2 Io.on 50. ? 0 1 (\.22 I; .0022 .2097 
31 3n L 9 .' q B g 8. ~, O 4!.21:3 00 .[ 0 39 .Oh45 
30 79 2 10.,('7 H1I.IQ 7~i.2 S 4S • . 0 22 • 2115 
29 28 2 9.no 98.30 -<)7.12 0 <"] • no 24 • 1120 
28 27 2 1.(:'P 86. SC - r:,. ~: 5 rn • 001 q • 2'394 
27 25 2 In.no 51. :30 17 '= . clS32 • 00 21 .2324 
25 25 2 9. '3; CJ9. '-: 0 12r:. ;:,; Q7 .0020 .2529 
25 24 2 13.° 2 99.70 -3r.'. 2S3~ • GO 23 .1~174 

24 23 5.2:', ~9.:0 - ~. S 4 v : • .... 0 .31 • 103£ 
73 22 2 8.0':. 102.10 1 ::: . ~n 40 • DU 34 • 0379 
22 21 2 7. c e 41.5 0 14 n. 70 ? 7 • 001 9 • 2708 

• 21 20 2 7.n~, 5G.c:,Q 13t",~ ~,~ c S • 001 S • 41 70 
• 20 19 2 7.~7 184.70 3 .1)2.4130 .0035 • 08 ~4 

19 18 2 7.00 94.10 314. 2 32 • 0023 • 1917 
• 17 16 2 9.:0 ~7.C,O S8 7. 00 77 • 0029 • 12 11 

1 S 1 fj 2 9.qq ]f'12. 3;:1 q7.31r~ .0021 • 2197 



14 13 2 10.75 4 0.50 4. G03S .0020 • 2616 
13 12 2 11.112 1 S. 10 - 366. 7142 • 0028 • 1322 
12 11 2 lC.44 q 3. SO -2 r::. 4 7 ~}7 • 01] 26 • 1457 
11 10 2 11.4(1 48.3 ') - 8 . 8 2S • 0019 .2352 
10 9 2 11 .10 44. :::.0 • 4 S 71:) • 0 0 1 g . 2 775 

q g 2 11 • 1 ? 1~ c. S O 43 7.7135 • OC~1 • 1014 
8 7 2 9.°7 1£1 3. V ) ? ? ~ . 0 ng . 0023 • 1865 
7 C; 2 9.7C: 10 1. 00 IOl. '-3 ;B 3 • DO ? 1 • 21 89 
.... 5 2 8. "~ 5 1Q5.20 -212. J 3 q 3 • 0 0 23 • 1276 
S 
4 

4 
3 

2 
2 

1.~4 

6.84 
7 1. 00 
13 8. 9 0 

-4 ,94. 3 1 ') 3 
- 29 '=:. "3 o ,~ 

• 0 2n 
• DO 11 

.241 '? 

• 35 e5 
3 ? 2 12.42 85.40 -81. '8 15 • DO 22 • 21 21 
2 1 2 13.40 3 s. en -17 :,.455 3 • 00 04 1. ao 00 

14 15 3 13.23 lr,4. [) Q -47 [, . :' J 2S • GO 24 • 178 S 
1 g 19 3 11.4F. 83. ,'30 - 31'~. 2Q 7t:) .0020 .2SF;8 
18 17 4 12.87 1S S. 00 - 19li. 7259 • 00 ,30 • 11 21 
15 14 4 13.35 154.00 41 ~~ . \:;9 ~Q • 00 .3 ~ • 0680 
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... c, 1T ~d L:' DD OF TL L 4 S 1 Q 71 

':: T .11 TI m~ S T E i' ~ [) r't ST !~;:- TG uT ("" T. _. W 

: 1 S7. 1 Ie " 

• . 
j ..... 

l 
) 7. [' " . 0 - ,~ 7. :' 3 12 · 0 15 ·3 7 ,S 9 

~. .3 1:,4 1 10 • 7 i. c 3 . ; n - -: :-J " . L::', 7° ·o--! :'( 3 1 3 :;7· <:; u SC:: 1 11 • r n 3 ,ii. 4C - 9 ') • 47 12 ·OLJ 2 7 · 1 3 f; .3 
~S I:,G 1 1 1 rr ·.. : r.;. 3. :<:) -3 r.. :.1 74 n· 811 17· 3404· c; 7;7 1 1 1 :. f'"· ~ 2 . 

r -' _ 

, . - ' .. T ~ 4 :, 'S· CO 5 1· 0 38 :1· ~ 7 c. 1 11 • Ii· 
t 7 2 . r.~ C 2·:) · ) 77 ·O[J 3 1 ·1 0 30 

~ , B ~, s 1 11 . :~ n 4 7. tH) 2 1 4. 1G1 4 · J CJ 14 · 47 '3 9 
S'1 Gn 1 12 . r.l f1 4 ~. ~ :: 3 '- : . ;JS ;:: 2 ·OD 17 ·:H; 43 
n 

6 1 
0 1 
1;2 

1 
1 

12 • 1 
r.;. 

r .7 1() 

7 s. <:] 

Q 2 . C' C1 
1s rI. ·..,S 78 

4 ,., 15 ~ ::;· ·OJ 24 
00 16· ·17 18 

4058· 
C' ? ~3 1 -·1 ~ 11 9 . 70 1<:' .7. • 1S ,,:,q ·Oll IS ·4324 
b 3 (4 1 B .h[ r 

i' j 
. ') '- n.:. . • ' . J - 71 7. 3 ~ en · U 74 Ib 79·r -. 

0 ..) 55 1 7 • C, n 4 o. ~ C 3 :.. 10 nn L' rJ 07· 1. ~)!J no 
5 5 (C; 1 r • 7 :~;:; q 9 . 4(1 -3 7. 1 3 3 q 002 1· 2 1 9g· f.f; 
S 7 

57 
GP, 

1 r ·o c 

1 ~ .74 
~ 7. r'c 

14 s . .'- ,.,
r i J 

1 ~i r' . 2 4 n 
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G4 F~ '2 3 1 5· S --, 
.:... ~; r.' "">1 7. ~~ : ~ ?O D0 16· · 4C43 
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T~ F; LE ? DR or Tl [ (~ 1 7 R 1 q 71 

STflTJONS TfM f') or ST Hr::: I f; HT S T. E. 'iii 

81 B2 1 19 .. nv "/3.4 n 4 7 .1. ~. 21 .. 0 21 . 23 Sf) 
82 
83 

8~ 

84 
1 
1 

18.23 
20.Q7 

III 6. 8 0 
70.(10 

19? OS OA 
3;:; . 2 ~ 70 

.. 0023 

.. 0 - 1° 
• 1 q PS ., 

h2· 8 4 85 1 16 .. ")!':. 5 1. on -144. 0440 • GO 1 (j • 4150 4 
?5 86 1 16. 3 3 91.20 -7 S . (G l'i · !J 16 • 4 0 7 4 
p ; 81 1 IG.l r, 72.10 - 30 ~~ .. 41 q 1 • OLl 25 . 1Sf.9 
f\ 7 88 1 17.rr; ~ 8. '3 0 -150. 974 Q 

• 0021 · _21 7 
PA 
8° 

89 
'30 

1 
1 

18.40 
18.S5 

48. 1; 0 
34. ? D 

-s 0. _~~ 71 

1. __ 6 0 0 
.. 00 1') 
• GO 1g 

.. 71 6 

. 2 7 1~ 
rJC ~9 2 17.no .J 4. ,_ 0 - 1. 5 ~ S 1 . 0 0 25 • 155 1 
89 
SA 

88 
S7 

2 
2 

16.~O 

15.47 
it 8. GO 
(: B. ~ o 

5 ? 40 5 
1 S '1. 97 43 

• 0019 
.0032 

• 2 9S 
• 10 (1 6 

• 8 7 86 2 15.71 7 2 .1CJ 30 c.: .4371 .. 00 15 .. 4 7 39 
85 35 2 14 .. ~ 2 ')1. 1.0 7 [, . ')443 • 0017 • 34 12 
85 84 2 12. 1 ~. 6 1. n 14 4 .. G:j 13 • 0 0 1 ~ .. 27 0 1 
84 83 2 11 .. ~ 7 7D. on -~ ~ . ':;0 C) 7 . 00 28 • 1269 
B3 !? 2 2 10 .. 7? 1 06 . ~ . -1~ .. OS 76 .. 00 23 .. 1 3 00 
fl2 P,l 2 10.'2 n 23.40 -4 3. ~:: 9 ~q • 00 15 .. 4 b AS 

-20



T ~ ~ LE 3 PR OF'!L E 1 28 7 1911 T C = .000000 

~T .lTIONS 

1 
2 
3 
4 

5 
7 
p 

9 
10 
11 
12 
13 
14 
15 
16 
1 7 
13 
19 
20 
21 
22 
23 
24 
25 
21-) 
27 
23,,0 

2 
3 
4 
S 
f; 

1 

10 
1 1 
12 
1 3 
1 4 

1 5 
1 G 
17 
1 F 
13 
20 
21 
22 
73 
24 

2F 
?7 
2? 

HErGHT ~ 
173.4::;53 

81.BQB4 
?9S.S315 
484.~Cg!:· 

212.~~7] 

-lOl.tlF74 
-225.~Q"'P 

-437. 7 L~ B 
-.4c·99 
8.~837 

25.4741 
!.65.7r,9C 
-4.~rnl 

-476. :.. 0 4[1 

-97.3147 
-S87.r;11~ 

194.:35') 
-:':14.7059 
-~32.41?1 

-135. r f;l 7 
-14G.7 ~ 13 

-15.j;HHl 

3£.7~73 

-125. :;; C'1 
-176.i)'~?c. 

5 . S 4?? 
G7.1 ? 07 

-72.?~44 

-43.37q7 
-1?" 7 7: 

R1 • f') .~ (~ 7 
-17. :=-r; ~c 

<:': 2 .Cr7 G 
-139. Q 277 

-59.':;49') 
• c; 84 ? 

tf~ 
ER RO 	P ..

. 0 11 0 

.n ,,7 4 

.001 3 

.0 [lS 9 

.0029 

.0 ~1 6 

.001 6 

.n fJ2 (1 

. r. 02g 

.001 1 

.0 ('2::1 

.004 1 

• n !12 3 
.0. ']1 8 
.1] 02 Q 
.0031 
.n 08 7 
.c f:2 3 
.0 nc; 7 
.Of174 

• fJ ':2 1 
.0 Q4 3 
.n 102 

.n ~l ~ 

.~ n; 8 

• [1 rl 7 
.r;'J17 
.0022 
.iJr"J16 
.'l · ?S 
• Cl n2 R 
.r 14 Q 

.0 n4 ~ 

.rn3fJ 

.Il ns 8 

.f.' n? r-, 

S.E. J 
.00 on 
• GO 74 
• 00 11 
.oosa 
• CO 7'"> 
• 0010 
• (1001 
.000? 

• 0021 
• 00 f1 ::l 
• or 1 q 

• 0041 
• 00?1 
• 0011 
.0020 

• 0031 
• 00 ,0,7 
.0073 
• no S 7 
.0074 

• GO 21 
• 0043 
• 01 n? 
• (10 CO 

• on 13 
• (H) ~ P. 

• 00 3? 
• DC n? 
i 00 n1 
• no fl? 
• 00 14 
• Cln?S 
• GO? P 

• 0040 
• DC 45 
• 0030 
• on r, '>. 

• (10 ?r~ 

$.E.2.. 

.0010 

.Q~H (; 

.0013 

.0014 

.0:)22 

.001 t. 

.DellE> 

.0020 

.0014 

.0'111 

.0020 

.001 7 

.0014 

.OQI8 

.o rn 8 

.0018 

.0020 

.orH 5 

.0824 

.0014 

.ont€> 

.00 2 8 

.on 2.3

.007.0 

.0 '.J 18 

.0011 

.0::114 

.O~17 

.0 11 7 

.OJ22 
.•orlo 
.0114 
.0819 
.0 ell 7 
.011 5 
.onl f) 
.0 rIP, 
.0[11 0 

$.£. I ;" d., '-......,..,1..,/ d". ,,"c~ ~ ef "HEIGHr' ~ 4-..c.i. 
., .u~M ~~ ...tI-- ~~~I o/u..,r"'~ . 

~.E. 2. ~ t:k ",.m"'f"''lJ d.. --t..nI ".,.,.,. ." "/ofE'f (.,.,..T • ..... "Co' "'t ,e;4. 

st~ ~ '" TII-BLc ~ 
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T A P.lE 3 PR OF IL E 28 7 1971 rc .000002= 
ST ,~T.ICNS Hr r GH T ER RO R .,1 173.4t;5~ .0010 .0081 .0010 

2 3 81. ,~P87 • iJ f17 3 • 0073 .0016 
3 4 "'?<3S.F3S1 .001 3 • 00 as .0 ~ 13 
4 r;, 484.313~ • I) rq 4 .OOQ4 • OCll 4 
5 G 212.q~92 • r"'I '13 :: • no 3~ .OCl22 
~ 7 -lDl.~f,83 .001 :; • 0014 .0016 

q,7 -?26.!'1°2Ll .~ 01 G .0007 .oen b 
0 • G '120 • GO 018, -437.71hB .0020 

C'I 10 -.4~39 • Q n? t1 • 0029 .0014 
10 1 1 8.~837 .0 nl 1 .00 na .0011 
11 1 2 25.474"'i .0020 • 00 13 .0020 
12 13 356.7717 .'](137 .0037 .or 1 7 
13 14 -4 .. t;rl? • f1 [12 3 • 0023 .00 14 
14 1 5 -476.~cS2 .0 Dl P • 00 17 .0018 
15 1 5 -97.3152 .0 (")7 ~ • 0020 .0018 
1,5 1 7 -581.017 0 .C07.7 • 00 '17 .001A 
17 1 r:' 194.7312 .110'34 • CO 04 .0070 
19 1 :'l -314.2Cg3 .0 n1 S • OO!J 9 .0 n 1 5 
1 ~ 2(1 -~32.423? • n 04 fl • no Ll ~ .0024 
20 ? 1 -13S.t::832 .0 (, P. 4 • no ')4 .0'114 
21 22 -140.7r2~ .Clr'33 • 00 ~ 3 .001 f, 

22 23 -15.~r12 • ~ '14 4 • [lQ 44 .0028 
23 24 3.~S7C:, .0 102 .OCl23• 01 02 
24 7. ~, 3B.7 c 73 • r 'JS 9 • C(1 Cj (l .0020 
2S 26 -12S.:~707 .0 r:!1 8 • en 13 .0018 
26 '27 -1 76. ,0 ll .~ ~ .0 r")7 ~ • no 7G .0011 
27 2P 5.S4$?3 .~ 03 2 • 00 ~7 .0014 

~) 7.1?<12 .1[117 .001 72~ 2'3 • OOO? 
29 30 - 7 2.7 .34 S .n 01 7 • en n4 .O~J11 

30 31 -43.37~~ .!JC?? • no f) 3 .087.2 
31 -19.7?7~ .001 (; • 00 is .a~Jl6"'2 
32 33 81.0tl'lf; .0 Cl? 8 • or. 7~ .O~1l4 

3.) 34 -17.G322 • C1 02 ~ • 002 Q .O~H 9 
34 3S 92.c:r,,:>'7 .n ('14 1 • 0041 .001 7 
3S 35 -139.~2'l:- .~ Q4 S • GO 45 .0015 
36 31 208.\Gl~ • n n3 1 • no"') 1 •no 1 b 
37 3B -69.S~fJr. .s nr:, 7 • CO 1)7 .0018 
~8 39 • C') £143 • () r.? G • 0076 .~(}l 0 
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T A~LE 3 DR Of Il E 28 7 1971 Te = .000004 

S TAT I OP-J S H [I GH T ER RO R 
1 '2 1 13 .4 r::r:; "3 .0 ra 0 • 0002 .0010 
2 3 Bl.p,r'11 .0012 • 0077 .0016 
3 4 29S.f)3B7 .0021 • 0021 .0013 
4 c:. 484 •.3187 .0 108 • OlD? .0014 
S S 212. 0 413 .n n4 R • 004:3 .!JCl22 
S 7 -101 • . ?f. :i l .0'117 • 0017 .001 b 
7 P: -726.8941 .0 rn 6 • 0013 .001 b 
8 ~ -437. 71 ~~ 9 .0020 • 0001 .0020 
9 10 - .4 sq 9 .0029 • 0029 .0114 

10 1 1 3.8P3P .c r)1 1 • 00 n8 .0011 
11 1 2 25.474G .0020 • 001 0 .0020 
12 13 356.7 7 44 .0034 • 0034 .0011 
13 14 -4 .. G(11 ? .0023 • CO 23 .0014 
14 1 r; -416.',",;f,J.Slf .0023 .002.3 .0018 
IS 1 F -91.~lS2 .0020 • 002Q .0818 
16 1 7 -~87 .. n741 .c 02 3 • no 23 .O~J1g 

11 
18 

1 ~ 
1<:) 

194.73Ha 
-314.?17~ 

.0 10 1 

.0 01 ~ 
• 01 (11 
• 0004 

.0020 

.0015 
I? 20 -~32.4?72 .fJ019 • ro ~ Q .0024 
2C ? 1 -13s.r;f.4~ .0 OJ 4 • nn04 • O'Q 14 
21 
22 

22 
23 

-140.7r4(l 
-16.P014 

.n ['4. S 

.0045 
• 004'1 
• DO 4 ., 

.O!J16 

.on28 
23 74 3.~~, 2t'; .0 111 2 • C'1 D? .0023 
24 2S 38.2'373 .0 t'S8 .00 SA .0[120 
25 2(; -125.':;712 .0 (12 3 • (1rl?3 .o:-n 8 
26 27 -176.~437 .0 oq ~ .00 r.s • 0011 
27 ?r S.~483 .1](')32 • 00 ~2 .OCI14 
2e 2 (3 97.1?~A .,]017 • 0014 .001 7 
21') 30 -72.23Sl4 .0 rn 7 • 00 ,.,r .0 01 7 
30 31 -43.3A82 .01')22 • no 04 .O~2 2 
31 32 -1~.227t, .0 rn 6 • 00 IS .0016 
32 ~.3 e1.n41~ .Q 029 .rm7Cl .0014 
33 34 -1 7 • c:: 37 4 .0029 • OIJ ?~ .0 019 
34 3 r., S2.S097 .c n4:2 .. ro 42 .001 7 
3S 35 -135.8313 .01')45 • on 45 .0015 
3(; 31 208.~S4S .n 031 .. 0031 .0016 
.37 38 -5~ .SSt 7 • f] OS 7 • 00 S7 .0 ~1 8 
38 39 • S (4) .0 Q2 6 • 002F. .0']10 
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T~PLr:: 3 pqOFILE 7 I? 71 T C - • 0000 Q 6 

S TAT rON S H~I C.~j [~ (7,) p 

1 7 J I! rr ':'· ' , • C~ ""1 .... 
~ CO :;4· .0 Q1 0 

? 

3 

z 

4 

t~ 1 
~ c 

. > 

" 
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- 1 0 
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5 

10 

15 

20 

25 

30 

35 

T A~LE 3 PR OF Il E 1 28 1 1911 TC = • 0000 n8 

S TA TI ON S HE! GH T ER RO R 
1 2 173.4513 .0010 • 000.5 .11010 
2 3 81.A89A .0071 • 0071 .0016 
3 4 29S.S4S8 • 'l 05 3 • 0053 .0013 
4 5 484. ~ 269 .0 158 • 01 SR .0014 

G 212.Q4C;S .0 m; 7 • 0007 .0022 
6 7 -101.8109 .0024 • 0024 .001 6 
1 8 -226.097S • f) 02 5 .002S .001 f) 
9 '3 -437.7260 .OO?O • OOOq .0020 
9 10 - .460 a .s 079 • 0029 .0[114 

1 1 8.AP.40 .0 01 1 • 00 O~ .0 all 
11 12 25.4751 .00.20 • 001 R .0020 
12 1 3 360.779B .n 027 • DO 77 .o 'a 1 7 
13 14 -4.501 3 .1023 • (10 23 .0014 
14 1 5 -476.7028 .0037 • 0031 .001 B 

16 -97.3182 .0020 .0020 .0018 
16 17 -587.0.351 .001 8 .0014 .O(B 8 
17 18 194.7421 .0115 • ('1 15 .0 D2 0 
18 19 -314.219f; .0032 • 0032 .oalS 
19 20 -332.4354 .0024 .0020 .0~24 

21 -135.5874 ./) 11 4 • 01 14 .0014 
21 22 -140.7067 .0 r.6 9 • 00 h~ .001 b 
22 23 -16. ,13011 .0 rl4 7 .0041 .0028 
23 24 3.3':27 .r 102 ~ 01 02 .0023 
24 25 38.~~73 .n os s .005S .0 ~2 0 

26 -125.5733 .0033 • 00 3~ .O~H B 
25 27 -176.q446 .0 102 .0102 .0011 
27 28 5.')484 .0033 • 00 '.l~ .0014 
2B 29 91.1309 .0025 • 00::>5 .001 7 
29 30 -72.2364 .001 7 • 00 11 .001 7 

31 -43.~A08 .n 022 .0007 .0022 
31 32 -19.2::>7~ .rJnl6 • 00 Ih .00 1 ( 
32 33 81.043~~ .I:'H"32 • 00.37 • 0 0 1 4 
33 34 -17.632P .0 ('29 • (1(1 211 .0019 
34 3S 92 • [) 11 9 .0 n4 3 • 00 ~ ~ .0017 

36 -139.R34~ .0 ~4!:' • GO 45 .001 5 
.36 
11 

37 
38 

208.3702 
-69.t:;540 

• G r,3 2 
.0 nr.; 6 

.00 32 
• nn r:. ~ 

.0 n 16 

.0018 
38 39 • r:: n4 '3 .n 02 G • Dn 7G .0010 
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T ~ rLf 3 PROFILE r; 1 4 p 1 ~ 71 rc -- .oaoano 

ST .~TrONS H':"TGHT ~R PO R 
[" ...,

~) 1 ./ ~ -37.P.?Sl • r:' '15 2 .OOt;2 • a 0 11 
52 S~ -300.1147 • rj r4 8 • 004 q .0022 
5") S4 -~33.'?77f1 • f1 ..,~ 6 • po sr.:; .0012 
~i 4 56 -92.4~41 • r; i'4 8 • 00 tp' .0 DIS 
55 S6 -39.S714 .S034 • (10 7;4 .0014 
5; t;7 -9.S?Q q .': r2 7 .0010• DO::?7 
57 5~ 203.'0334 .n 01 9 • on l'.J, .0 l1l 3 
58 sq ?14.1~?n. .n ~2 1 • 0071 .0 Q 11 
~, 9 6n 39.0~Q7 .c 032 • 00 <:2 .0~J10 

60 61 lSO.t:;5R4 .n 11 3 • CO ng .0013 
61 52 49.1~c;r:; .1 Cet 2 .00((2 .0::1l3 
62 f; 3 133.1S08 .01:?4 • rn?4 .on 14 
63 64 -217 •.397CJ .~ n14 • no 14 .0013 
53 {) 15 32.1012 • '101 7 • no 11 .0010 
5S 66 -37.137~ .804 1 • ro 4 1 .0015 
66 67 19S.2<:Qr. • C1 81 4 • on 'l':"j .0014 
~7 ':;8 :?'se.~SlS • r) [19 4 • 00 °4 .0019 
hB 51 • :~ t',2 4 .(102D .O~106" • on 2n 
69 7f1 133.9:?71 .0 n2 R • On?A .0010 
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T~. 1=lLF. 3 PR OF Tl E 51 4 ~ 1971 rc: = • no 00 rJ2 

S TA 1I ON S Hf1 GH T ER RO R 
51 52 -37.1256 .0 or.; 1 • 00 S 1 .0 nIl 
52 53 -300.1193 .n 04::J • 00 ~n .rJ022 
S3 S4 -393.7~10 • f) 0:; 0 • no en .0012 
54 ~6 -92.4t:;sr .n 04 6 • O!) 11 r; .0015 
S5 5S -39.C;111 .0 [l~ 4 .007)4 .OQI4 
56 51 -9.630£1 .0 r:? 7 • 0077 .0010 
57 58 203.9353 .0 r11 7 .0011 .0013 
58 S9 714.1634 .0022 • 0022 .0011 
S9 60 39.rJf;OQ .r 032 • no ';)2 .0010 
60 61 150.~594 .001 3 • 00 rJ a .0013 
61 62 49.1453 .0 OB 4 • 0084 .0013 
52 ;3 153.153(1 .0 124 • r,1 24 .0014 
G3 64 -217.3CJSP .1]013 • 00 1 ~ .0013 
63 6S 32.1nlS .0014 • no 14 .0010 
65 6~ -37.13~1 .8 (139 • 003 0 .0016 
66 67 198.2470 .0 f'2 1 • no 21 .001 q 
67 58 358.5543 .r:1 O~ 9 • OO~q .0019 
6A hq 61.9S2~ .0020 • 0020 .0010 
69 70 133.Q27<:'! .0021 • DO';] 7 .Onl [J 
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T~, ~ LE 3 PR OF IL [ 51 4 8 1971 T C = .000004 


STATIONS HE I GH T ER R1 R 


51 57 -37.R?5? .0 rs 0 • 0050 .0011 

52 53 -~~:lO.1243 .~ G3 2 • 0032 .0022 

53 S4 -~~J3.?'8.S1 .1 r: :: 4 • no ~4 .0012 

S4 !:f; -92.4659 .n C/J 4 • 0044 .0015 

SS S~ -3~.C;71q .'1 ~3 4 • 0034 .0014 

c;r; ~7 -s. r.; 301 • n n? 7 • on 27 .0010 

57 5q ?03.Q37? .n 81 5 • no 1 S .001 3 

S8 SI} 214.1'-i4P • ~ fl? 7 .00?2 .0011 

~9 60 39.0Fil? .0032 • OO~? .oal0 

:; 0 6 1 150.E S04 .r ra 3 • 0010 .0 Ql 3 

~: 1 62 49.1470 .c r~ 6 .00 "5 .001.3 

r?b ,_ F;3 193.1SS1 .CJ124 • 01 74 .0014 

63 64 -717.::':~HP:> .n'113 • 00 12 .0 n13 

E:.3 ::;5 32.1f':lB .rrl? • 0012 .0010 

SS S5 -37.1385 .n C3 6 • no ~s .0016 

66 67 198.?443 .c (p: :3 .0014
• 0033 
(;7 6~ 3S8.S~71 .0 103 • 01 ;)3 .0019 

h O1)3 , -' 51.~534 • ':l ']1 9 • 00 1 t:1 .0 n10 

59 70 133.92137 .n fP 5 • D02r; .0010 
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T t,SU::: 3 PR Of It E 51 

STATIONS HE! GH T 

51 S2 -31.'l267 
52 53 -300.1294 
53 54 -393.2891 
54 5S -92.4667 
~, 5 Sf) -39.S722 
S6 57 -9 • € 3C! 7. 
r::7 58 ?03.q~t:ll 

5~ 5'1 214.16G2 
59 60 39.0614 
00 61 1S0. r f,15 
61 62 49.1476 
6'2 ~3 193.157!) 
63 64 -217.4f.l17 
63 6S 32.1 O? 1 
65 h6 -37.1"!qa 
66 h7 19S.74C;7 
67 68 3S8.SSS~ 

68 6'1 61.(l5~o 

69 7'] 133.92'~~ 

4 ~ 1971 

ERRO R 
.0048 
.D n2 5 
.006 B 
.0 !J4 3 
.0034 
.0027 
.0 nl 3 
.0023 
.0 rn 2 
.~ ~1 3 
.c n~ 8 
.8 124 
.nn.13 
.c 01 0 
.[1034 
.n r4 5 
.0188 
.0018 
•r. '12 3 

TC ::: .000006 

• 004B .0011 
• DO?S .0022 
• 006B .0012 
• 0043 .0015 
• 00 ~4 .0014 
• 0077 .0;:110 
• 0013 .O~Jl3 

• 0073 .0':J11 
.003? .0:-110 
• on 12 .001 3 
• [HJt;? .0 n13 
• 01 ?4 .0014 
• QO 11 .0 n1 3 
.oorrq .0010 
• on ';4 .0016 
• 0045 .0014 
• 01 r Q .0019 
• 00 1 P. .0010 
• 00 ? ,~ .0~1l 0 
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~T .!J.D. LF J P;:1 OF Il [ 5 t 4 A 1971 TC =. .000008 

ST~TIONS HEIGHT ER ~O? 
51 C,? -37.p~7? .0;")47 • 00 ~7 .0011 
S7 53 -300.134l4 • 'J n2 2 • 0017 .0022 
53 54 -~93.~q31 .~ 012 .0072 .0012 

c: ~54 .... 1") -5'2.li~1S .0 n4 1 .0041 .0015 
5S !:,5 - 3 S • C) 72 ~ .':035 • (10 ~ 5 .0014 
51-) 57 -9 .:; 3C ~ .0 '::27 • 0027 .0 ::31 0 
r;:,7 5~ 203.0,418 .n 01 3 • no 11 .0013 
58 sq 214.1t;77 .r'!r.?3 • no 73 .OJl1 
~:. ':3 6(1 39.[1 :':; 11 .t; 03 '2 • OO~? .0010 
SO S 1 150.Gl-".?'C .0[113 • 0013 .0013 
51 62 49.14 ;13 .8030 .0:113• 00 "0 
52 53 193.1f;~g .8124 • ('11 74 .0r:J14 
~3 64 -717.4r45 .081 3 • 00 1Cl .0013 
G3 5 ~. 32.1024 .8010 • 00 n7 .0'110 
£;5 56 -37.1~~!:' .0032 • OO~? .0016 
65 6·7 198.7.4~(l • [! OS 1 • 00 S 7 .0014 
'07 S~ ~:8.~~?7 .Q 11 3 .0019• 0113 
58 ~~ 61.~t;43 .8 ('11 7 .0010 
h~ 7:..1 133.37)03 .002 1 • nn")1 .0010 

• 0017 
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T AAL[ 3 p~ Of IL E 81 7 9 1971 TC =- .OOOOClO 

STATION~ HflGHT ER RO P 
el 87 43. P <'10 9 .0 016 • 001; .0012 
£2 83 lS2.[lS3f:. .0 (1 34 .0034 .0018 
83 84 36.29'36 .!J rJ4 0 .0040 .0016 
84 8 S -144.f:·SOP.. .G 08 S • 0085 .0012 
8S 86 -1S.o,5~~ .0 ')A 5 • 00 P; C; .0012 
EG 37 -~06.4P.4~ .OOJ9 .0039 .001 3 
81 .~ 8 -150.9747 .001f! • 0003 .0018 
88 83 -!:9.4012 .!l'J4l .0014• 0041 
8 .9 9P. 1. C ()1S .c 01 S • 001 g • a 015 
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TAf3LE 3 PR OF Il E 81 7 8 1971 TC = • 000002 

STATIONS H(! GH T ER RO R 
81 82 43.QOOI .0012 • 0012 .0012 
82 8.3 192.0535 .n 048 • 00 ~ 8 .0018 
83 84 36.2994 .0 (144 .0044 .0016 
84 35 -144.S~O~ .c G~ 1 • 0091 .0012 
85 86 -78.'1534 .n 08 4 • 0084 .!J012 
86 87 -7;06.4?4S .0041 • on ~ 1 .0813 
87 38 -150.9747 .001 8 • GO on .0018 
8P, tl9 -S9.4n(l~ .c 042 • no 42 .0014 
89 90 1.C;~7~ .0 D1 S • 001 q .0015 
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TA 	 LE 3 PR Of 'IL E 81 

STATIONS HEr GH T 


1 .~ 2 43 .. qn(1? 

~
'"i2 ,q~ 1 '32 .. 

3 84 36.2'197 

R4 .~ ~ -144.SS1f1 


5 BE -78 .. "c.:~~ 


q1 -710 .. 4 At; ~ 


81 -150 .. 9737 

$1,8 Ag -59 .. 4Cf)S 

H'3 90 1 .. 1S 


1 1q 11 


:::R R0 R 
.. 001 2 

.. fJ 

.. n 114 1 

.. n rq 

.c rq ": 

.. f14 4 
. rn 8 

.. (1r,4,3 

.. r;r.19 

Te .. GOOOD4= 

.. 00 rJ() .. 0012 
.. on::2 .. DellS 
.. 0041 .. 0016 
.. no ~: r: .. 0:112 
.. 00 3 .. 01]12 
• 004 .0 1 3 


18 

.. 	on 4") .. rJ[114 

1 '1 .. 001 S 

.. 33... 




TA u:: 3 PR OF Il 1 7 q 1q 71 Te :: .. 000006 

S TATI ON S HFtGHT ER Rry R 

81 87 43 .. '1 04 .. 0 nl 2 to 00 f)S .. 0012 
B2 8,3 192 .. n 3£i. .. 0 ('17;; .. 007~ .. 001 B 
83 84 35 .. '? 90 .. 085 Q .. 0050 .. 0016 
P,4 ~ 5 144 .. f';Sll .. 0 I'.' 2 .. 01 02 .. 0012 
85 ;3') -78 .. (')537 .. 0013 1 .. rIO Pl .. 0012 
85 ~7 ~D6 .. 4841 .. :) ('4 6 .. on 4;:; .. 0013 
g7 !3,1j -160 .. q7~2 . 01 fI .. on (14 .. 0018 
8~ sq -59 .. 4 2 .. r ~4 4 .. [10 ~ 4 .. 0014 
8<1 90 1 .. S 1C: .. 0019 .. no 1 9 .. 0015 



TAP LF5 PROFILE R 1 7 ? 1 9 71 T r. = • 00 0a 08 

STAT10NS HFIGHT ER PO R 
r 1 27 4:3 • C) rn £; .0 rl 2 · 00 rn .Q012 
.~ 2 8 ") 192.(1r.:3.~ · r :'1 J .00 ':10 .Oc.n 8 
o· -,.~ ..) B4 35.7°;)7 .l: [is 3 ·CO S3 .0016 
84 85 -144.c;c:l? .0 In F! · 01 nq .0012 
85 ~5 -7,g."!?31 • C n,q 0 ·00 ~o .O~1l2 
pc; 97 -30;.4p~r • r: 04 S ·on 4 Q .on 13 
87 '3 A -lEO.C)7?7 .0'11 8 ·0807 .0018 
fa 8'1 -59.:: o C)o ." n4 S ·0045 .0014 
[:3 0,[1 1.~~7c, .n'Jl<3 · no 1 g .0015 
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PRO rr LE 1 28 7 1971 TC = .000000 

ST.ATIONS A CC LIM. HE IG HT P • E:. HE I GHT P .E • 

1 .0 I"' (1 PO [' M + / - • 00 G M:-1 
7. 1.734(:S~ M +/- • aD T ~iM 1 73 .465 3 01 + /- .007 ~-1M 

2 3 2.5~~S37 M +/- • as n r-'.M 13 1 .8 n84 eM + /- .050 M M 
3 4 S.Sngp52 M +/- • OS 1 M~ 2gS.6315 CM +/- .009 M M 
4 5 1 q. 3~? °4 7 M + / - • 0 h.:. r-~!'1 4~4.3[l9S cr-: +/- .1)40 f-1M 
S o 12.4Q731~ M +/- • 0 S 8 ~~ 1101 2 12 .9 37 1 CM + /- .020 M M 
r 7 11.4(:~644 M +/- • 05 8 ~·;:·l -1 Q1 .8 6. 7 4 eM + /- .011 MM 
7 B 9.202735 M +/- • 06 q l"lM - 2 26 .0 90 8 cr~ + /- .011 MM 
9 ~~ 4.825S,<3? M +/- • 07 1 MM - 4 3 7 • 7 1 3 g cr~ + /- .014 MM 
'3 10 4.82n c QQ M +/- • 07 3 ''''!~-1 -.4S,]9 CM +/- .019 MM 

10 11 4.9'1~R36 M +/- • 0 7 4 ~II'~ A.8 E: 3 7 CM + /- .007 M M 
11 12 5.174t::7C; M +/- • 07 ~ M,"'" 26.4741 CM +/- .013 MM 
12 13 A.84?25~ M +/- • 08 n W1 3 fj 6 .76 <=)0 CM + / .028 MM 
13 14 8.7s c 254 M +/- • 08 1 "'; ~., -4.6011 CM + /- .016 MM 
14 IS 4.02 93 14 M +/- • [) q '7 r~~1 -476.694 a eM ... /- .012 MM 
1!3 15 3.0 c ; 173 M +/- • 08 3 M~~ - ~ 7 .314 2 n~ + /- .014 MM 
15 1 7 -2.8 17. q4 3 M + / - • Cl R r.; ~.~ -5~7.0116 eM +/- .021 MM 
17 18 -.BGG58 7 M +/- • 104 ,"'iM 1 q 4 • 7 35 F. Cr-1 + /- .059 MM 
Ie 1~ -4.0r~~4S M +/- • 10 [' :~~ - 3 14 .2051) cr·, + /- .016 MM 
19 2Q -7.3~")e.37 M +/- • 11 2 1"i,'-1 -332.41 '3 1 C"" +/- .03'3 ~,., 

20 71 -A.~8Pf54 M +/- • I? <: Mi"1 -1 35.581 7 eM + /- .050 MM 
71 22 -10.0~SG~~7 M +/- • 12 4 1-1~-1 -1 40 • 7 C 1 3 0.01 + /- .014 ~iM 

?? 23 -lO.2h1;7S M +/- • 127 t-',fol - 1 (; .8 01 1 eM + /- .029 MM 
.23 24 -10.2 7 QlS3 M +/- • 144 1'1:-1 3 • 3 52 5 CM + /- .069 ~M 
24 25 -9.047SB1 M +/- • 15 0 Mi'-1 3 B .2 S 7 3 eM + / • 040 M M 

25 25 -11.104272 M +/- • 15 1 l'i,~ -1 25 .6 E'3 1 Ct·~ + /- .012 HM 
26 27 -12.87?7CO M +/- • 151M,'" -1 76 .842 8 eM + /- .045 MM 
27 28 -12.81M?18 M +/- • 15 ~ a"'i S .6432 eM + /- .021 ~H1 

28 2 r: -1 1 • f.. I.!'~ Q 3/ M + / - • 1 5 0 ~,~ g 7 • 1 2 g 7 CM + / .011 '-1M 
2° 38 -12.SC7~7S M +/- • 16 [I ~:1 -72.2344 CM +/- .011 MM 
30 31 -13.0 r ' lJ72 M ... /- • 1 S 0 ~'iM - 43 • 3 7'3 7 C~ + /- .015,.,IM 
31 32 -13.1q3~~4 M +/- • 1 G 1 \'1~i - 1 q • "2 27 2 01 + /- .011 ~q.~ 

32 33 -17.38?q47 ~ +/- • 157 r-','''1 ':Q.0397 CM. +/ .018 MM 
33 34 -12.5['°761 M +/- • lS 7, i),(-1 - 1 7 • tJ 320 eM + / .019 MM 
34 3'S -11.5?41q} M +/- • 16 S ~~!-1 r:"2 • 5 ~ 7 F CM + / .027 MM 
3S 3'-": -13.03?4S7 M +/- • 15 P: Mi", -lV:l.8277 eM +/- .030 M M 
3S 37 -lO.943B8D M +/- • 16 "': Ml~ 2~8.35a8 eM +/ .020 M M 
37 ~g -11.644~74 M +/- • 177, MM - ;:? .543 5 c~,~ + / .039 ~H1 

3R 39 -11.5:.o.~~1 M +/- • 174 i~r'l .se43 O~ +/- .017 t-Hl 

~36-

http:7.3~")e.37


TAB LE 4 PRO FI lE 1 2 e 1 1971 TC = .000002 

STATIONS ACCUM. H;: IG HT p • t.. H~ IGHT P • E • 

1 .OC"lrOna M +/- • 00 0 !'~M 
1 2 1.7:;Llr.S~ M +/- • uO 7 1'1M 173.4bSB eM +/- .007 M M .., 3 2.55354'::; M +/- g 1 • B 88 7 C~ + /- .1]49 MM<- • LJ 5 n M,'1 
3 4 5.S0?P'96 M +/- • 05 n f'-'~ 295.635 1 C~ + /- .009 MM 
4 S 10.3~7.(135 M +/- .Q76 ~; '1 4 S 4 '.3138 eM + /- .056 M M 
5 5 1?4~?~?S M +/- • ~8 a ~~~~ 212. '3392 eM +/- .026 M M 
5 7 1 1 • 4 ~ ") 74 4 ,.., + / - • 08 1 1~~1 -1 Q 1 .8 68 3 Cf1 + /- .011 MM 
7 8 9.282819 M +/- • 082 lVI,,", -226.0~24 eM +/- .011 MM 
S q 4.8?Sr:;S 1 M +/- • DB 3 r"1~ -437 .7 1b 8 CM + /- .014 MM 
'3 10 4.871051 M +/- • 08 c, ~1'~ - .4 599 CM + /- .019 MM 

10 11 4.Sr cQ 81'1 M +/- • 08 S HI'" n .3 83 1 CM + /- .!J07 MM 
11 12 5.174~52 M +/- • 08 G M'1 2 5 .4 74 3 eM + /- .013 ~1M 

12 13 e, .84?34~ M +/- • 09 [} J.\;'~ 3 66 • 7 71 1 eM + / .025 MM. 
13 14 8.7S6337 M +/- • ~'3 1 M:~ -4 .6012 CM + /- .016 r~M 

14 1 ~. 4 • 0 2 0 375M +/- • 092 M,'4 -476.6962 CM +/- .012 MM 
IS 1 5 3 • 0 c, ~ 2 7. 3 M + / - • 03 ~ "~M - q 7 • 3 15 2 C~~ + /- .014 MM 
16 17 -2.81)?~~ M +/- • 0 9 r. ~~11 -5R7.0179 CM +/- .018 MM 
17 18 -.8r5SB~ M +/- • 11 4 ~r-1 1 g 4 • 7 37 2 eM + / .064 M M 
18 19 -4.00e~1G M +/- • 11 ~ ~'-r~ -314.20'33 CM +/- .010 MM 
19 20 -7. 3 ~? SO ~ M + /- • 11 9 Mr1 - 332 .4232 CM + /- • 032 M M 
20 21 -8.68ct740 M +/- • 13? Mr1 -1 :; 5 • 5 b 3 2 C~ + /- .056 M M 
21 22 -10.0~~7SS ~ +/- • 13 4 i'1~1 -140.7026 CM +/- .022 M M 
22 2 3 - 1 0 • 7. .~ ~ 77 P. M + / - • 131 Mr.., - 16 .8 012 CM + /- .030 M M 
23 24 -10.27.C'753 M +/- • 15 3 ;'\'Vi 3 .3 S 2 5 eM + /- .069 MM 
24 25 _c.847~qO M +/- • 15 Q ~1r"'1 33 .2 57 3 cr.o1 + / .040 M M 
25 25 -11.1n43q? M +/- • 15 S M,'-1 -125.6702 CM +/- .012 t-IM 
25 21 -12.87~~:qC; M +/- • 15 7 ~1 ,'1 -176.8433 eM +/- .051 MM 
27 7S -12.81~~32 M +/- • 1 c:;q l"IM 5.6483 eM +/- .022 M M 
22 2~ -11.8LLt::G4fl M ./- • 15 ~ ~11'1 g 7 .1 292 eM + / .011 MM 
29 30 -1?5 67~R~ M ~/- -72.234'3 CM +/- .011 MM 
30 31 -13.0[lll ,Q,O, M +/- • 17 LJ (A:~ -43.37'39 eM +/- .015 '·1M 
31 32 -13.1Q34r~? M +/- • 1 7 [) V,:1 - 1 9 • 2 27 3 C~ + /- .011 r"'iM 
32 33 -12.3P~r'S~ M +/- • 17 1 ~t~ 31'.n40E. eM +/ .019 MI-1 
33 34 -17.5 c0 371 ~~ +/- • 17'") M~-1 - 1 7 • 6 ~~ 2 2 eM + / .019 fvlM 
34 3 5 - 1 1 • 6'~ 4 ? g 1 M + / - • 17 lj. :--l:~ ~ 2.5 eli 1 eM + 1- .023 M M 
35 3; -13.0:-7r:,86 M +/- • 177 M:'~ -1 3 g .8295 eM + /- .030 M M 
3~ 37 -10.948?5Q M +/- • 11 P """'1 203 .3 £,1 6 CM + / .021 MM 
37 39 -11.64447S M +/- • 18? i1:-1 - 511 • 5 50 6 eM + / .039 MM 
3A 3 <) - 11 • 6 ~? 432 M + / - • 18 \ I~M .5043 cr~ +/- .017 MM 
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5 

10 

15 

20 

25 

30 

TARLE 4 PRO f"I LE 1 79 1 1971 TC = .000004 

ST .6TlaN~ ACCUM. HE: TG HT p • t.. HE IGHT P • E: • 

1 .0[lIJOOO M +1- • ao 0 ~.~'1 
1 2 1.1,)llSG3 M +1- • :10 1 r-~M 113.4063 eM .1- .001 M M 
2 3 2.55?:~«;4 M +1- • Q4 ~ r'~1 91.8891 CM .1- .049 MM 
3 4 5.5C1?40 M +1- • OS 1 MIIo1 2 q S .6 38 1 eM • 1- .014 MM 
4 S 10.3~112/ M +1- • 03 S I'"'~ 4 g 4 .3 1 8 2 CM + 1- .073 MM 

5 1?48?53~ M +1- • 89~· M:'-1 2 12 .9 41 3 eM + 1- .033 M M 
5 7 1 I .4 h ?,' 8'.f 4 M +1- .!J9G MM -1 !) 1 .869 1 CM + 1- .012 MM 
1 8 ~ • '2 n? ofl ~ M + I - • Q9 F ~M -226.0941 CH +1- .011 MM 
8 q 4.8::' c; 704 M +1- • D 9 7 ~~M -431. 7 19 9 C~ + 1- .014 NM 
q 10 4.8?1IC4 M +1- • 8~<:' MII.1 - .4 59 q eM + 1- .019 (-1M 

I 1 4.9:; I) ?4? M +1- • 09 Q t1,~~ 3 • 9 83 8 CM • 1- .007 M M 
11 12 5.174c;3~ M +1- • 100 W-1 26 .4 74 6 01 + 1- .013 t-IM 
12 13 R.84?43? M .1- • 10 3 l"l~ 366.1744 eM .1- .023 MM 
13 III 8.7QS420 H .1- • 104 MM -4.601 2 eM .1- .016 MM 
14 15 4.07<3435 M .1- • 10:; M1'-1 -416.6984 eM .1- .016 MM 

16 3.05S214 M .1- • 10 S MM - q 7 • 3 1 6 2 CM • 1- .013 MM 
16 17 -2.e13~51 M +1- • 10 7 M:~ -5 B7.024 1 eM + I- .015 MM 
11 1 8 - .8 ;S 57 CJ M .1- • 127 :-1;-1 I 94 • 1 38 8 CM • / .068 M M 
18 1 9 -4 .0 r.J ~ 70 1 M • 1- • 12 F t"i~~ - 3 14 .2 12 8 eM + 1- .010 MM 
It) 20 -1.31?q1q M .1- • 1 3 0 r~..~ -332.427? CM + 1- .026 r~M 

2 1 _n .5 P, c: P.2 SM. I - • 141::. M."'l -1 35 • 5 B 4 6 CM • 1- .063 M M 
21 2 2 · - I f1 • 0 e::\ S 8 ;-; 5 M • I - • 14 p r~ ,'~ -140.7040 eM .1- .030 t1M 
22 23 -IC.2FTp,7g M +1- • 15 1 r'l!1 - 16 .801 4 CM + 1- • 030 M M 
23 24 -In.2~0153 M .1- • 1 t: s t-ll'-1 3.3.526 CM + 1- .069 ~ M 
24 2 S _0 .. 8471 Bn M + I - • 17 LJ M~1 33 .2 57 3 CM • 1- .039 M M 

2G -11.104497 M +/- .171 f'~'" -1 25 .6 71 2 eM + 1- .015 MM 
25 27 -12.877 (12 q M • 1- • 13 () I"'~ -1 16 .3 43 1 CM + I- .057 MM 
21 2e -12.B1~L~46 r., +1- • 18 2 ;~M S .6 48 3 CM • 1- .022 MM 
28 2 9 .- 11 • 8 4 c; 1 4 8 M • I - • 1 R'" MI'~ ?1.1298 01 + 1- .011 MM 
2~ 3~ -12.SS75G? M .1- • 18 2 '~:-1 -12.2354 eM + 1- .011 HM 

31 -13.0Dl~C4 M .1- • 18 ~ ~~:1 - 43 • 3 B 0 2 C M • 1- .015 ~~ M 
31 37 -1~.lq:)!=:19 M +1- • 18 ') f"Ii'1 - 1 ? .227 S CM + I- .011 MM 
32 33 -12.3R31~S M +1- • 1 e4 M;'1 S 1 .041 S CM • 1- .020 M M 
33 34 -12.5~94·C3~ r~ .1- • 18 ~ ~"1 -11.6324 CM .1- .019 MM 
34 35 -11.634~ql M +1- • 18 ~ "1M Q2.5097 eM +1- .028 MM 
3S 3 ( - 1 3. 0 ~? 104M • I - • 1 '10 MM -139.3313 eM +1- .038 M M 
36 31 -10.94?tl5 M +1...,. • 131 f":.~ 208 .3645 CM • 1- .021 ~'M 
37 3 8 ..... 1 1 • t, ll· 4 ~ 7 M + I - • 1 9 t:; M'-1 - 69 .5 51 1 CM + I .038 MM 
38 30, -11.6:,-g~3 M +/- .19S ~1M .5043 cr-1 + 1- .017 MM 
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TA~LC: 4 PROF!LE 1 2 g 7 1971 TC = • Dono 06 

STATIONS ACC UM. Hr.:- IG HT P • E. HE IG HT P .E. 

1 .OGcono M +/ • 000 Mi\1 
1 2 1.73455P M +/ • 007' Mi.., 173 .4668 eM + / .007 M M 
2 
3 

3 
4 

2.5~~SC)2 M +/
~.5(1g?'34 M +/

• 04 q
.!Jse:, 

~M 
M~ 

E> 1.8894 eM 
2~S.6422 CM 

+ /
+/

.048 

.025 
1'1 M 
M M 

4 S lO.3r::3?10 M +/ • 10 S. r~I\1 484.3226 CM +/ .090 M M 
5 5 17.4°: f;4 4 M + / - .11? Mi"1 2 1 2 .943 4 CM + / .039 M M 
(i 1 1 1 • 4 -.::: ~ ?4 4 M + / - • 11 3 t-~~~ -101.8700 eM +/ .014 MM 
7 8 ~.2r?g8h M +/ • 11 (~ 1'-\;",/ -226. a 9 58 CM + / .013 MM 
<3 4.8?S75~ M +/ • 11!= 1-::" -47.7.722f5 eM + 1 .014 M M 
a 1n 4.871157 M +/ • 11 r; M~1 - .4 5 g 9 CM + / .019 MM 

10 1 1 1.1.9(1<)0.?5 ~1 +/ • 11 c; 1"i(~ H • 8 83 9 CM + / .007 MM 
11 12 ~.174144 M +/ • 11 7 MM 26.4749 CM +/ .013 r1 M 
12 1 3 B.84"S1r:; M +/ • 11 S ~: ,~ 3 56 • 7 711 eM + / .021 MM 
13 14 P.7°SS03 M +/ .. 12 n r~M -4 .601 2 C~ + / .015 ~lM 

14 1 '3 4.C-;:~4'31 M +/ • 12 ~ r":~ -476.700£; CM + / .020 '~M 
15 
IS 

1; 
1 7 

3.0r:~375 

-2.813330 
M +/
M +/

• 12? 
• 12 3 

fJlr~ 
M~ 

- (J7 • 3 172 
-S~1.a304 

eM 
n1 

+ /

+/
.013 
.013 

MM 
MM 

17 1 P -.8r;:;S?S M +/ • 14 3 1~1'~ 1 ? 4 .7405 CM + / .073 MM 

18 1 ~3 -4.0i1~737 M +/ • 14 fl ~~~ -314.2162 eM +/ .012 r.,M 
19 20 - 7 • 3~ ~ n 5 r t~ + / - • 1 ~ S N;:'-1 -332.4313 eM +/ .020 ~1M 

2C 21 -8 • .;(,~q1~ M +/ • 15 1 ~: ~J, -135.5360 CM + / .070 MM 
21 22 -1f'.oct:·S G3 ~1 +/ • 15 S !'. ~1 -148.1Q53 eM +/ .038 M M 

22 23 - III • Z c: :! '3 7 ~ ~~ + / - • 16~: r-:~~ ,.. 16 .801 6 CM + / .031 MM 

23 24 -10.2,,:n"52 M +/ • 187' MM 3 .3526 CM + / .063 MM 
?4 2 : . -Q • 8 4 7 819M + / - • 18 >; r-1.'~ 32.2513 CM +/ .03B MM 
25 2S - 11 • 1 r 4 F,O:" M + / - • 187 Mi1 -125.6723 eM +/ .019 MM 
25 21 -1?F73C44 M +/ • 19 '7 t\l~ -175.8442 eM +/ .063 M M 

21 2 P -1?81~~SD ~1 +/ • 19 e "~~1 5.64.'14 eM +/ .022 f-1M 
2R 29 -11.84~257 M +/~ .1q~· 1'.1"1 r, 7 .1 303 eM + / .013 MM 
2? 30 -17.5~· 7C.lS M +/ • I? c. ~,~"1 - 12 .2 3 5 ~ n~ + / .011 MM 
30 ") 1 -13.Cr1421 f"l +/ • 70 f" ~i~1 - 43 .3 P·O 5 n~ + / .015 ~M 

31 32 -1~.lq"l:;37 M +/ • 20 f1 "ii1 -1q.2277 (~ +/ .011 MM 
32 33 -1?3n:?'?7~ M +/ • 20 1 Mt'..~ c: 1 .0424 Cr-A ... / .021 MM 
33 34 -12.5Sq~, qC) M +/ • 20" ~lt'" - 17 .0 32 5 eM + / .020 ~'M 

3'4 35 -11.6:~44~1 M +/ • 2Q 1.4 ~'~'1 Q'2 • 5 10 8 eM + / .023 MM 
3S 3S -13. 0"3 ~ r-?? M + / - • 70;-::· rv'j~~ -13 0 .8 .3 3 1 eM + / .030 M M 
36 37 -lO.S4g14" M +/ • 20 7 1"'~1 208.3E13 eM +/ .021 MM 
31 33 -11.644571 M +/ • 211 i'~~1 - Fi ? • S 52 9 CM + /- . .038 f-1M 

38 39 -11.63~;34 M +/ • 21? r-'\I'1 .5043 eM +/ .011 MM 
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T i\9L~ 4 PRO FI LE 1 2 g 1 19 71 TC - • r:lOOn03 

STATIONS ACCUM. H~ IG HT P • E. H!:l GHT 

1 .OiJGOOC' M +/- • ::10 D ~~,"1 
2 1.1:4~7~ M +/- • 00 7 I~~~ 1 73 .4 57 3 CM + /- .007 M~ 

2 3 2.sr~S7r M +/- • 04 S ~~~1 13 1.8 Ed f · eM + /- .048 I"1M 
3 4 5.S1~r:?R M +/- • 0:; 0 l~t 1 7 15 .6 45 fI eM + /- .036 M M 
4 5 18.3~~21B M +/- • 12 7 r~~1 4 P 4.3269 eM +/- .181 ,"\M 
5 i) 12.4,S?7r::3 M +/- • 13 n ~1~'~ 7 1 2 .945:; CM + /- .045 1vI~ 

G 7 11.4S4r44 M +/- • 131 r·I;'1 -1 2 1.a709 eM +/- .016 MM 
7 9 ?2r':;C' Go M +/- -226 .037 S r~ + /- .G17 MM 
3 q IJ. • 8 ? ~ q n C ft' + / - • 133 :- ,:", -437.72 :; 0 ~M +/- .014 MM 
.9 l() 4.8?1~1!:' M +/- • 135 ''1i''1 - .4 E,O n G~ + /- .019 MM 

10 11 4.'31r.r., 4~ 1'1 +/- • 13 ~, r..\~~ 8.8340 C~ +/- .007 MM 
11 12 5.174 ,fl OO M +/- • 13::: ~t'1 2 6.4751 CM +/- .013 MM 
12 13 P.842~9P M +/- • 137 l·t1 3 E 6 • 7 73 e eM + / .Ola rHo1 
13 14 g.7 ()~ 5,(lS r~ +/- • 13 p !1~·1 -4 .601 3 p~ + /- .016 MM 
III IS 4.0":1'15S7 M +/- • 14 n r-\~" -476.7LJ28 eM +/- .025 ~l M 

15 1~ 3.0~~~15 M +/- • 14 n ,"1:" - 07 .3182 eM + /- .013 i'1M 
1S 17 -?813"'37 M +/- • 14 1 r'l i'" -Sg7.03b7 CM +/- .012 MM 
17 18 -.8 C: ~;71 M +/- • 10 1 ~~ 1\1 1 c; 4 • 742 1 CM + / .078 Mt-1 

1 9 1'3 -4., O~Q7~7 r"1 +/- • I ;:;? '-':'1 - 3 1 4 • 2 1 ~ E 01 + 1- .022 MM 
1 ~ 20 -7.3~~1?1 M +/- • 1 Cj"7 n:-1 -3"';2.4354 CM +/- .016 ,"'1M 
20 21 -p. 5 ~ s r?~ M +/- • 1,q r1 i'~ ,~ -1 35 • 5 ~ 74 eM + /- .077 ~IM 

21 72 -!C.O,:,:, r= 0r:~ M +/- -140.7:J 5 7 eM +/- .046 MM 
22 23 -lr.2r~~7S M +/- • 1,'1 0 r~ :~ - 1 S • '3 D 1 7 eM + /- .032 MM 

7.3 24 -lO.2 ~ n~S2 M +/- • 2 Ci 1 r·\i·1 :3 .3 S2 7 eM + /- .069 MM 
74 2 [:, -9 .84 7 '~7? M + / - • ?O~. ~~ ~~ 3A.2573 eM +/ .037 MM 
25 2 c.: - 1 1 • 1 C'4 71 ? j., + /  -125.6733 CM +/- .022 IVaM 
25 27 -1?g7~I S ~ ~ +/ -175.8446 eM +/- .069 M M 

27 28 -1?81~ S74 M +/- • 21 [, l-!:'o1 S .6484 0" + /- .023 ~H" 

2n 29 -11.84c7G~ M +/- • ? 1 q ~ i M, Q7.1309 eM +/ .017 MM 
29 3 n -17. 5 S 712 q ~1 + / - • 21 0 ,"'1M -72.23(4 G~ +/- .011 f"lM 

r30 31 -t3.Q lc37 M +/- .220 ~!~ - 43 .3 fi G f\ cr-: + /- .015 MM 
31 3 2 - 1 ~ • 1 ') ~ ? 1 c, ~1 + / - • 22 [I ;~ :.., - 1 q .227 R 0-1 + /- .011 M~ 

32 33 -1?3C~!q? M +/- • ?7 1 1-1:1 :'11.04.33 CM +/ .021 I"1M 

~3 34 -1?srq71f") tJ, +/- • 22 7' ~1'1 - 1 7 .632 R eM + / • 0 20 M M 
34 ,~ 5 - 1 1 • E ' T 't t",? 1 ~ + / - • 274 1'-1;'1 q 2.5 11 9 eM + / .029 r4M 

35 3 (7 -13.07 ? q~o t-1 +/- • 22;j ~4 .'1 -13t::l • .3349 eM +/- .030 l'l M 
37 -10.94~23A M +/- • 22 7 t-: :~ 208.3702 eM +/ .C22 MM 

37 38 -11.G4477!' M +/- • 230 1-\,1 -6g.5540 eM +/ .038 M M 
3 ,9 3° -11.6?9735 M +1- • 23 1 i'1~·1 .5043 eM + /- .017 MM 
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T ft, qL~ 4 PRO Fr LE S 1 4 ~ 1971 TC .onoooo= 
_. 

STATI0NS ACCl1M. H:-' TG HT P . . H~ JGHT P • F: •~ 

5 1 • C ;"'J 00", M +1 • JO n t'';)"1 
51 
52 

5:2 
53 

- • 3 "1t?, 7S 1 
-3.37o.~33 

M +1
M +1

• :J:3 r:

• CJ4 Q 

MM 
1'1~1 

-37.8251 
-300.1142 

C"'1 
eM 

+ /
+ /

.035 

.032 
MM 
MM 

S3 
S4 

':4 
c;c: 

-7.31?lS!. 
-~.2::q:;q04 

M +/
~1 +/

• 001 
• 05 <; 

M:~ 

~M 

-3 Q 3.2770 
-C;2.4f;41 

CM 
eM 

+ 1
+ /

.038 

.032 
MM 
tw:M 

513 
c;-.-0 

55 
57 

-7.8tllr9f1 
-P. .3 -:: :) 1 r 3 

M +/
M +1

• 07:; 
• 071 

!"'\1 
r·t,·~ 

-3 9' .5714 
-~.629f) 

CM 
eM 

+ 1
+ 1

.023 

.018 
MM 
r~ M 

57 
r;g 

S? 
SQ 

-6.2 c';} 76 q 

-4.1 C? 14 q 
M +1
M +1

• J7 7 

• en II 

;"1:-1 
:'i ~1 

20~.3334 CM 
214.1(20 eM 

+ 1
+ 1

.013 

.014 
MM 
MM 

::,9 sr -3.1r15U? r., +1 • 877 ;/\;1 39.0£r11 CM + 1 .022 MM 
50 r; 1 -2.2t:49S Q M +1 .07 "1 i'~ ,'-1 150.6S,34 CM + 1 .009 MM 
61 
6'2 

,.. -) 
t:" .... 

53 
-1.1 F1 S!)? 

.1r;~lOr 

H 
M 

+1
+/

• OS S 

· 17 S 

:-\:~ 

\'~"1 

49.1456 
1 c 3.1F08 

CM 
eM 

+ 1
+ 1

.0 5S 

.083 
~IM 

~l M 
53 54 -?onSP23 ~1 +1 ·127 M'\~ -217.3929 C~ + 1 .009 MM 
;3 65 .4t'l119 M +1 ·127 r-I:" 32.1812 eM + 1 .011 MM 
55 GG .117747 M +/ ·130 ~.\ ."1 -!.7.1376 CM + I .028 MM 
r ,
o~.> 

67 
67 
58 

2.1'"'01.)[1 
~.bQ r,e:; ~,~ 

M +1
M +1

13~· · 14 r , 
"'J1 
!1~1 

198.23':1(; 
358.5~15 

r~ 

eM 
+ /
+ 1

.010 

.0 63 
MM 
MM 

5~ r-n
0 .. ' fi.3rC:, 17p. M +1 14 r::· ;c1:o.; ;1.9524 eM + I .014 MM 

69 7r 7.54ll44q M +1 ·147 t\·\1 1 "i3.9271 01 + 1 .019 MM 
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TARLE 4 PRO F I l2 S I 4 ~1 19 7 1 TC = .00:1002 

STATIONS ArC UM • ~E 1~ HT P . E . HF: TG HT P • E • 

S 1. .o:.n. n1 n M +/ ·ClO :J f.11'1 

Sl 5'2 -.37o?, ~S~ ~1 +1  ·Cl34 HM - 37 .825 E CM + 1 .034 MM 
~·2 S :: -! .37'.:1u4 S M +1  · ::144 !1: ~ -3 0') .1133 01 + 1 .027 1'1 M 
S3 
54 

!:4 
c: G 

-7 •. .3!? ?SC1 
-~.23r-:rj n? 

M 
t-~ 

+1 
+1  ·OS 0 

· CJ:; "7 
1'~~1 

:.,~ 

-3 ?3 .2[-;10 
- ?2 .4 E5rJ 

01 
eM 

+ 1
+ 1

.041 

.031 
MM 
MM 

~· s 5 ~, -7.8111 1a? Po!1\ +1  • 071 r ~ :v1 -3q.5717 CM + 1 .023 f-1M 
~S 57 -R.3~);:,n<J ,.., +1  · ::17 r") r'1 11 -q .5300 CM + I .013 MM 
~7 5~ -F,.:?~ ..~p~. r: .". 1 +1 ·Q71 tj 

, '"., 1 203.'3353 eM + 1 .012 I-1M 
~, 1J sa -4 .1 ~??? ? M +1  ·87 ? ; ., ', ~~ 214.1 (,34 eM + I .015 111M 
~; ~ En -3.7~1r.;1 ? M +1  ·01f' ,, \;~ ~1.Of; 09 CM + 1 .022 MM 
be r:: 1 -~.2r:~ r;'-1 ~ ~1 +1  • 01 :; :-H 1~:J.65<J4 eM + 1 .009 I\~ M 
::; 1 C; ? -1.7c?:c;, S~ M +1  ·09 r 11~ 'l 4(~.1453 CM + 1 .0 S6 MM 
t;2 6 3 .1 :. 0 r ' 7 ~ M +1  · 12 ,-: ;-~;~ I fl 3.1E,30 CM + 1 .0 83 MM 
,- 'f 
':>..J f14 -2.G8C;~33 ~i +1  ·12 c. ~1'-1 -2 1 7 .3:3 S 8 CM + 1 .009 M~ 
1; 3 S !.:' .4 P~,..,g 1 K +1  · 1? ;:, 1.I,~·l 32.101~1 CM + 1 .010 t1 M 
r 1:. 
'J~ ~"') ~~ .1177C o r-1 +1  ·12 .~ i",'" - 37.1 381 CM + 1 .026 MM 
Ee; 57 2.1r. rl}?? ~1 +1  ·13 ') ~ ~ I"1 1 "' Q.2420 CM + 1 .014 MM 
67 6 C:;.0 .~C:C:7? M +1  · 14 S ~"\1'''1 3S~.5S43 eM + 1 .067 M1'1 
ro 
Q {.

S? 
E 
7 

S .3 r ~ ?f') 2 
7. 6 1~4 4 P, ! 

M +1 
M +1  · 14 7 

·14 :-' 
t", ~1 

1"1:v1 
51 • 9 529 

133.9279 
O~ 

eM 
+ I
+ I

.013 
• 0 1 '3 

MM 
MM 
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~,T!\~L :-:: 4 P f.:J ~ TLf 1 4 c- IS 71 TC -- . nOn'J04 

S TAT I O~I ~ ,~rr W" . He T~ HT P . . HE IG HT P .E .'

r.: 1 .0 r",; (~ C r ~ ·1 - · 101"1 :~ .. ~ 

~, 1 c '7 - .3-;n ? G~ M +1- · en 4 iv," - 37 .8202 CM + 1- .0 34 MM 
S 2 S ,i -~.37':" rn r:: ~ +1 - ·J4 [j r"·' -3rn • 1 243 C~' + 1- 0022 MM 

"7 t:~ 4 -7 .. 3J ';> :)S r- i·l +1 - ·~5 C II'I "~ - ~ ,.... ?, .2 155 1 n~ + I- • (14 3 MM 
S4 r c -.0 . ? 7 ..., f ! 1 I~ r·; +1- T'. ) -"2 .4 LS ~~ eM + 1- .030 rH~ 

~:! ~"')r: r, t: · ~ 

' II ~ -7. ,~, 41 "'(~' ~· M ... 1 - 17 n, ' 1 " 1 - U1 + 1- .023 MM• S 71 q· n,'- ,., 
~. ~<-'I C': 7 7 ~ 7, 1 r: t"i +1 - · l}') -, ~ ., r"; - ':) .6.:81 cr~ + I- • n l ,~ !Ji M-P · ,,~
r, 7 c ,. -r. .2-' '7 q l,J. 7: M +1 - · os .' :- ~ '1 ? r.~ .:3 37 2 CM + 1- .OIO .~-~ M 

~ q I) 0 /J l-1 +1 - ·~71 ~~ v. 214 .1 S4 R eM + 1- .0 15 1'1M-4 • 1 c?7 11 

r., () r"l '7,S r' -~.7rl M +1 - · CJ 74 ''-;'1 3°.Gbl 2 eM + 1- .0 22 r1M 
rro 0 1 -7.2r:c;r"7 P ~1 +1 - · 07 r '~ ,''1 1 so .(;~n4 eM + I- .00'3 MM 

C1 ;:; ") -1 • 7 (' '7 rn Q M +1 - ·CIt:; I.; ~ ;,'~ 4q .1 47 0 0" + 1- .0 ~3 MM 
~· 2 F 3 r~ r "'" '. ~l +1 - 12 ''''\ ~' ~ 1 r: 3 .1 E--5 3 01 4- 1- .084 HM-

• 1 ~ · G3 :;4 -2. 0:; r o 4 3 !\' + I- · 17 r, f,~ ,'''1 -2 17 .3 :38 eM + 1- .009 MM 
~3 S c. - ~ [1 ':; ., rlo~ + I- ·12·:; i~..',j ~2.1[\1 1) eM • 1- .008 t-1M• II 

Itf., t; , - I 1 7i77 ; ' ) +1- 12 '; : ~ :1.1 - ~7 .1 38 S (M + 1- .025 r~ M· · F, C; c:; 7 ? • lr~ 12 n ~ .1 - · 1.3 1 '.n~ 1 ~ 8 .244 '3 eM + 1- .022 /1 M 
G7 r. q c: . ~;~~ r.- ~~ (" 1 +1 - ·14 I~ ,< j!~ 3 .!:). • S S 7 1 p.~ + 1- .070 ~i 'M'-1 

S -: -;->:2 r., ~ +-1- -.' v·
l Ot 

...
i 4SS S.3 · 14 1 • '1~, .5 4 01 1- .013 f'H1 

,. 9 7r 7 .'~!1 U r 1 7' 1": + I- · 1 r;. J n 1,1
" 
." :. • ~1 ~ ~' J 7 (~ 4- I- .017 MM 
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p T ~. P.lF 4 ?ROFILE 5 1 4 19 71 TC - .On8nD6 

ST .~TIONS Ace Ut~ • H;:- Ir; HT p . E . HE -: GHT P • E • 

c; 1 .Cf"'fln'Jn i'~ +/ ·10 (1 ~J, ,'" 

S1 52 - • . 37.o. ? r'7 M .. I • 03 <: /,';,' -37.82b7 eM + 1 .033 MM 
S 2 
':, 3 

s) 
C;4 

-~.37 1 S c; l 

- '1.31241)7 
~1 

M 
+1 
+1 

• 037 
• :J 5 r:: 

~~ 

,;'-1 

-3~Q.l ;!9 4 
-3~ 3 .2 3 31 

CM 
eM 

+ 1
... I

.017 

.046 
r~ M 
MM 

S4 C;: '
. ::> -8.2 ~ 711 c M "'1  • 1 ; .:":; "-: ~ 1 - r"j ?4G6 7 CM ... 1 .029 MM 

~·,5 

5 5 
Sc; 
~; 7 

-7 .. 3 41 ~""l 7 
-P .. 37. ) u? 1 "" M 

+1
+1 

• n 7 '1 

·l C:; p 

f"1M 

~/" 'l 

- 3 Q • 5 722 
-"1. 0 3D 2 

C''. ! 

eM 
+ 1
... I

.023 

.018 
r-1M 
r~ M 

~ 1 S -c.2~4 03 n ~·1 +1  ·:J5 r,~ 7 C 3 • '3 3 9 1 eM ... 1 .009 ~1 M 
5 '3 S ? -u.l~')~ S ' ~-1 +/ • en n ."' .'"' 214.1 6b 2 C~ + I .015 MM 
5,9 

h O 
SO 
5 1 

-3 •. 7~· 1 7 S ! 
-?2 '-S l.) '.l 

M 
i~ 

+1 
+1

• 07 ~ 

·07 0 

w-l 

;'j: ~ 

3'3 .0 ~ 14 

tr:n.6 f lS 
o~ 

eM 
... 1
+ 1

.022 

.009 
~1 101 
MM 

f)l 
; 2 

r,? 

h 3 
-1.7 ;"<G :'" 2 

.1 r.:Q (l 14 
~" 

M 
+1 
+1 

• 0 
r 

· 1 ? ,~. 

1\,'·:-1 

~ ' ,-, 
4 ::l .147b 

1 r , 3.1 t 7E 
CM 
CM 

+ 1
+ 1

.059 

.084 
MM 
MM 

S .3 ':-:; 4 _? .. D r :: rl 'l ~ M +1  ·127 : · ~ i" -217.4 0 17 CM ... 1 .00g ~1 M 
5 3 r c

""l . J .4 c Qr13 C') M + 1 12 7· 1<1 32 .1021 eM ... 1 .007 MM 
r s n .11' r: 44 M +1  · 12 '': ~' i~ - .." 7 .1 3 9 0 eM + 1 .023 M~ 

sc: r;7 7.1 r~ 11 J ~1 -+1 · 13 ? ~./, :~ 1 ? 8.24 G 7 eM ... I .031 MM 
5 7 
F- Cj 

r, }' 
(;0 

~, • : ) r:. r:: 7 1 G 
6.3 ~· r ? 4n 

1'-1 

M 
+ 1-· 
+ I ·1 S 1 

· 1 c; 1 
~ ~ "1 

:~. ~~ 

"Ij!)1.5 S9 '3 

t 1 • '353 0 

eM 
eM 

... 1

... 1
.073 
.012 

Mf'" 
MM 

,... rl 
':.l _, 7 r': 7 • G II 4 r.4 4 r~ +1  · IS? 1<>1 1~3.J2 3 S CM + 1 .016 1\1 M 
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TAR IF 4- oPOFILE S 1 4 ~, 1 g 71 TC = . 0 0:1008 

STATIONS Ace UM • H~ It; HT P . l. . HE TG HT P .E • 

5.1 
S 1. 
57 

.O !l C' (10 0 
-.37R77? 

M +/
M +/

• 00 0 
.03 2 

MM 
Mi~ -37.8272 eM ... / .032 T1 M 

t:'". ) !.. 

53 
53 
54 

-3.37':1617 
-7.312 .~4;.i 

M +/
M +/

.03 r.; 

• 00 n 
M~'l 

!V1I'1 
-3:10.1344 
-3')3.2931 

CM 
eM 

+ /
+ /

.015 

.049 
MM 
MM 

~4 Sf; -8.2"77224 1-1 +/ • OS [, ~l~ -02.4-b7E-' eM + / .028 MM 
SG r; !:. -7.841 en ~ M +/ .07 n r-'::~ - .3'?517.5 CM + / .023 MM 
5[, 

57 
5.7 
SP 

-·8 .. 3"3? r.:::, 7 
-5.2 ?4 11 7 

M +/
11 +/

• OS c 

.O'i r1 

''''';>1 
~~~" 

-g.&303 
2;]3. '3410 

CM 
eM 

+ /
+ /

.018 

.009 
MM 
MM 

58 sq -4.1 C,? l!4 r '1 +/ • 071 r--:;1 214.1677 C~ + / .016 r~ M 
59 
50 

60 
61 

-3~7c;1r. 23 

-2.2S51(1(" 
M +/
M +/

• 074 
• D7 r 

rv~:' 1 

\" '-1 
3~.Obl 7 

lSO.6i:i25 
C"., 

eM 
+ /
+ /

.022 

.009 
MM 
~I M 

SI 
S2 
( 3 

6 7 
')3 

S4 

-1.7h~71t; 

.1 ,~7 ~ ~3 

-2 .. 0 [l~r :;~ 

M +/
M +/
M +/

.']9 '::' 

·12 3 

· 12 

M.'" 
M,"1 
1.:!'-1 

4<3.1483 
lQ3.1£.9B 

-217.4045 

CM 
eM 
eM 

+ /
+ /
+ /

.0 &1 

.084 

.009 

MM 
MM 
MM 

;3 f;5 .4 9 n ~-' O 7 M +/ ·12 ~~ M-A 
, I :7.2.1024 G1 + / .007 MM 

5S 
[Cj 

Sf 
57 

.117S17 
2.1 " :) Ui7 

"'1 +/
M +/ · 12 q 

13 t:;· 
i'~,'~ 
·.A 'A 
I " 

-37.1.5'35 
l Q B.2490 

CM 
eM 

+ /
+ /

.021 

.039 
MM 
MM 

57 
F8 

Sf:! 
6 

S • :; r. S 72 q 

t:.3flS?73 
~ +/
M +/ · 1 S ~ 

· 1 S c: 

i-\~ 

"1 '1 
3SQ.5627 

f)1.'JS43 
CM 
eM 

+ /
+ /

.076 

.011 
MM 
MM 

59 7'] 7.E.1I4!=,7S M +-/ ·15 r Wwl 133.9303 01 + / .0 14 MM 
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pT ", ~u:: ~ PRJ FI LE 81 7 1971 Te -- .O(1rJOOO 

STf\TIO~~ Ace UM. H:"" JG HT P . r . HE IGHT p .E . 
8 1 .o""oror M +/- ·00::1 ~-~M 

>-' 1 82 • 4 ~ '? q q 9 M +/- ·01 1 :\ :~ 4~.39 9 g U'\ + /- .011 MM 
,.., ~/lF2 ~3 2.3S"S3S ~ +/- · '12 S lCi2.0S3b CM + /- .023 MM 

~~ :~ B4 2.7 7 " Cj ~ 1 M +/- ·037 l"iM :)5.2 ,. j 6 (r-1 + 1- .027 MM 
::, It !) C, ] .27c:r2 7. M +1- Dr 

"
\1 t'l. ~ -1~4.f)508 eM + 1- .057 MM- · 0 

~25 ,~ [; .4'-:~4,Q8 ~1 +1- ·08 W'l - 7Q • <3 ::::) :; eM + /- .0 S7 MM 
P ':~ ~7 -?S7,~3::; 1 r.., +1- '-: ,'.., -306.4 8 4g C~ + /- .026 MM·09 3 
;~ 7 Q f -4 .. 1 R 1n 8 M +/- ·CJ94 ~~~ ~-1 -1r;f"1.3747 eM + /- .012 MM 
~ " :,1. Rn -4.7 f1 ?1?r:! M + /- ·09 ;'; ~'j ;\~ -Sr").401 2 C~ + /- .028 MM 
\.~ ~ 90 -4 • 7 \, :: 444 ~1 +/- f) t-\'1 1 .5 b 75 C~ + /- .013 r"~ M·09 ·
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-

ST ATIONS Ace UM • HE IG HT P . E • HE IGHT P .E. 

T AI=\ LE 4 PROFILE 81 7 ~ 1 J 71 TC - .OnOO O2 

8 1 .o:-ooor M +1  • 00 ~ ~iM 

P I 8? .4V1::'Gl t~ +1  • DO Q MM 43. 9 801 CM + 1 . 0 03 MM 
P.2 83 :?3C:f:1S3C M +1  • 03 3 i~:-1 1°2.05 35 eM + 1 . 0 32 MM 
~ 3 84 ?7:??530 M +1  • 044 Mr" 36.23 9 4 C,.., + 1 .029 MM 
8 4 8t; 1.27c p;21 M +1  • en ~ ~~:--1 -144.6509 eM + 1 . 0 6 1 MM 
es Ph .4PG487 M +1  • O? 4 M~ - 7 8 .9 5 34 G~ + 1 . 05 6 MM 
PG 
8 7 
p ~ 

?7 
8.? 
gQ 

-7.S783 :.;r] 
-4.1 2 8101 
-4.7F'~110 

M +1 
M +1
M +1 

• J? n 
• 09 g 

·10 :) 

r~~-1 

i"li'-i 
K~1 

-3 'J 6 .484f) 
-1 50. ·3742 
-59.4009 

eM 
eM 
C·M 

+ 1
+ I
+ 1

.028 

.0 12 

. 028 

MM 
MM 
MM 

8 9 9r. -4.7::''7434 M +1  ·104 ~11V. 1.557£ CM + 1 .0 13 MM 
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TABLE 4 PRO F'I LE 81 7 B 1911 TC = • 000004 

STATIONS Ace UM • HE" IG HI ? E .. HEIGHT P.E.• 

P, 1 .0 CO r. M +1- • 000 MM 
81 82 .4-:;1)002 M +1- .301:1 ~'M 43.9002 eM ... 1- .008 MM 
82 83 ?3~,qS31 M +1- .04') I~M 192.0535 eM ... 1- .042 MM 
83 84 ?722529 M +1- • os:; ~JjH 36 .. 2592 eM ... 1- .o:n MM 
84 8e; 1 .. 276019 M +1- e 084 MM -144 .. 6510 eM ... 1- .. 065 MM 
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82 
83 
84 

83 
,°4 
85 

?3~o,S38 ~~ +1
2.7?~528 M ../ 
1.27';017 M +1

.05 ? 

.057 

.093 

MM 
!w:~-1 

~\!.., 

If02.0S34 
36.2990 

-144.6511 

C~-1 

eM 
eM 

+ 1
+ 1
+ 1

.0 51 

.033 

.069 

MM 
MM 
MM 

85 
,..,,
~.1 'J 

37 
83 

BS 
87 
88 
89 

.4?h4?,4 
-2.S7R35S 
-4.1 F' 8 o ·~ ~ 

-4. 7?20Q 1 

M +1
M +1
M +1
M +1

• 10 R 
• 11 ? 
• 113 
• 11 7 

t1M 
l'~M 

MM 
~,r'" 

-7,9.9532 CM 
-306.4841 eM 
- Ie; n • 9 7 3 :? eM 
-~~.4D02 eM 

+ 1
+ 1
+ 1
+ 1

.0 S5 

.031 

.012 

.0 30 

MM 
MM 
MM 
MM 

nq 9[1 -4.7f;.r:;LllS M +1 • 11 7 ~~~ 1.5675 eM + 1 .013 MM 
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• ' c .' 192.0533 
r.3 94 ?7/?~, 7; M +1 - • 071 t<;\If 3h.2337 CM ... 1- .036 MM 
S4 ~5 1.27FG14 M +1 - · 10 ? M~1 -144.6512 eM + 1- .073 MM 
~ 5 8~ .4 p -:; 4,~ 3 M +1 - · 11 k . I " . -73.9531 CM ... 1- .054 MMI\")1 

g 7es -?57~ .3sr; M +1 - ·12 r 1'~ :1 -305.4838 CM ... 1- .033 MM 
87 B2 -4.100r~? M +1- ·121 ~:~ -1 cO. 9 727 CM + 1- .012 MM 
sq 89 -fl. 7P,.,CH, I rJ, +1 - ·124 t~;1"1 -~9.33:~9 CM + 1- .030 M~ 
t. ? Sri -4.7f:,':40F. M +1 - · 12 r. ~"'1 1 • 5 (7 S CM + 1- .013 MM 

* r.-X IT * 
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Figure 1. ~ocations of levelling markers in the Dettffoss area 
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TABLE 5 

Coordinates of level stations near Dettifoss 

Profi 1e 1. wes t of Detti foss 

Stati on East meters North meters 

1 -426174 590253 
2 209 257 
3 290 278 
4 381 313 
5 442 284 

6 -426521 590256 
7 618 282 
8 720 298 
9 797 331 

10 791 369 

11 -426772 590414 
12 730 499 
13 713 566 
14 697 601 
15 588 716 

16 -426598 590818 
17 575 873 
18 541 591024 
19 508 101 
20 454 263 

21 -426429 291306 
22 415 342 
23 423 441 
24 445 535 
25 474 629 

26 -426541 591701 
27 590 685 
28 638 780 
29 716 812 
30 751 906 

31 -426798 591990 
32 817 592036 
33 829 135 
34 834 223 
35 803 319 

36 -426782 592411 
37 732 508 
38 674 591 
39 650 656 
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TABLE 

Coordinates of level stations 

Profile 50. Hafragil 

Stati on East meters 

51 
52 
53 
54 
55 

-427430 
408 
409 
394 
380 

56 
57 
58 
59 
60 

-427362 
330 
322 
284 
258 

61 
62 
63 
64 
65 

-427237 
231 
167 
162 
129 

66 
67 
68 
69 
70 

-427048 
017 

-426944 
915 
911 

5 (Continued) 

North meters 

594140 
170 
239 
287 
316 

594272 
222 
156 
126 
085 

594017 
593934 

845 
907 
831 

593793 
775 
653 
645 
621 
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TABLE 5 (Cont;nued) 

Coordinates of level stations 

Profile BO. Se1foss 

Stati on Eas t Ill!ters North meters 

81 -425656 590846 

82 673 829 

83 749 754 

84 813 727 

85 873 724 


86 -425933 590784 

87 957 848 

88 988 910 

89 999 955 

90 -426010 988 
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