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FIELD NOTES 
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l - CURVE FORMULAS 

I 
T = R t a n % I  R=T cot. %I  chord2 50 tan M I Chord d e f . ~  --- 
T = 

50 
R 

Sin. M D R =  I 
Sin. % D  No. chords= - 

Sin. M D = ~  
R D 

E=R ex. sec % I 
o tan MI Sin. % D =  5 Tan. def.='/i chord def. 

T E=T tan % I 

\ The square of any distance, divided by twice the radius, will equal 
the distance from tangent to curve, very nearly. 

To find angle for a given distance and deflection. 

I Rule I. Multiply the given distance by .01745 (def. for IO for I ft.) 
and divide given deflection by the product. 

Rule 2. Multiply given deflection by 57.3, and divide the product 

I by the given distance. 
To find deflection for a given angle and distance. Multiply the angle 

by .o1745, and the product by the distance. 

I GENERAL DATA 
I RIGHT ANGLE  TRIANGLE.^. Square the altitude, divide by twice the 
i base. Add quotient to base for hypotenuse. 
I Given Base loo, Alt. I O . I O ~ + ~ O O = . ~ .  IOO+.~=IOO.~ hyp. 
! Given Hyp. loo, Alt. ~5.~52+200=3.125. 100-3.125=g6.875=Base. 

Error in first example, .002; in last, .045. 

I To find Tons of Rail in one mile of track: multiply weight per yard 
! by 11, and divide by 7. 

LEVELING. The correction for curvature and refraction, in feet and 
, decimals of feet is equal to 0.574 d2, where d is the distance in miles. 

The correction for curvature alone is closely, 2/3d2. The combined cor- 
! rection is negative. . 
I 

! PROBABLE ERROR. If dl ,  d2, da, etc. are the discrepancies of various 
results from the mean, and if Ld2=the sum of the squares of these differ- 

I ences and n=the number of observations, then the probable error of 
the mean= k0.6715 

I 

MINUTES IN DECIMALS OF A DEGREE 

i INCHES IN DECIMALS OF A FOOT 

I Elan Publishing C o . ,  Inc. Meredith, N.H. 03253  
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GPS NETWORK DIAGRAM 

OVERVIEW MAP OF AERIAL PANELS 

COORDINATE LISTING & ELEVATION 
OF MONUMENTS (NAD27-NAVD29) 

COORDINATE LISTING & ELEVATION 
OF PANELS (NAD27-NAVD29) 

GPS NETWORK, LATITUDE & 
LONGITUDE (NAD27 & NAD83) 

NGS HORIZONTAL CONTROL 

USGS VERTICAL CONTROL (NAVD88 
CONVERSION MARKED) 

COPIES OF 4 LEVELING FIELD BOOKS 

COPIES OF INDIVIDUAL MONUMENT 
RECORDS 

(DELIVERED 9/23/96) 
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Path: C: \ JOBS\HESA-ADM 
Fi le :  PATCH .A-1 2,904 .a,. 1-09-96 3:05:36 pa Page 1 

1 National Geodetic Survey, Ret r ieva l  Date = JULY 21, 1992 

DU2252 ....................................................................... 

DU2252 DESIGNATION - PATCH 
DU2252 PID - DU2252 
DU2252 STATEICOUNTY- AZIHARICOPA 
DU2252 
DU2252 HORZ DATUH - MAD 83 
DU2252 VERT DATUH - NGVD 29 
DU2252 
DU2252 POSITION - 33 28 02.37816(N) 111 46 43.15266IU) ADJUSTED 
DU2252 83 ninus 27 - +00. 16332 +02.50277 NADCON 
DU2252 
DU2252 HEIGHT - 396.1 (meters) 1300. I f e e t j  VERT ANGLE 
DU2252 ....................................................................... 
DU2252 LAPLACE CORR- 2.28 DEFLECSO 
DU2252 GEOID HEIGHT- -29.63 GEOI D90 
DU2252 
DU2252 HORZ ORDER - FIRST 
DU2252 
DU2252.THE HORIZONTAL COORDINATES WERE ESTABLISHED BY 6PS OBSERVATIONS 
DU2252.AND ADJUSTED BY THE NATIONAL GEODETIC SURVEY IN SEPTEHRER 1989 
DU2252. THE ORf HOHETRIC HE1 GHT WAS DETERHINED BY 6PS OBSERVATIONS. 
DU2252 
DU2252; North East Sc a1 e Converg. 
DU2252;SPC AZ C - 273,585.504 226,188.071 0.99990203 +0 04 34.0 HT 
DU2252;UTH 12 - 3,703,367.969 427,646.437 0.99966454 -0 25 45.9 HT 
DU2252 
DU2252-STATION MARK IS  A SURVEY DISK 
DU2252-WITH SETTING: SET IN TOP OF CONCRETE MONUMENT (ROUND) 
DU22S2 
DU2252 HISTORY - Year Condition Recov. By 
DU2252 HISTORY - 1986 STATION HONUHENTED A1 DEPT OF TRANSP 
DU2252 
DU2252 STATION DESCRIPTION 
DU2252 
DU2252lDESCRIBED BY ARIZONA DEPARTHENT OF TRANSPORTATION 1986 (HW 
DU2252'THE STATION IS LOCATED ABOUT 7.3 KM (4.5 HI) NORTHEAST OF MESA, 
DU2252' ARIZONA. 
DU2252' 
DU2252'TO REACH THE STATION FROH THE IHTERSECTION OF VAL VISTA DRIVE AND 
DU2252'HCDOWELL ROAD, 60 WEST ON HCDOWECL ROAD FOR 2.35 KM (1.45 HI) TO 
DU2252'THE STATION ON THE RIGHT JUST AFTER CROSSING THE CANAL. 
DU2252' 
DU2252'THE STATION I S  A STANDARD A6S DISK 
DU2252'STAMPED---PATCH 1986---, 
DU2252'SET INTO THE TOP OF A ROUND CONCRETE HONUHENT 
DU2252'25 CH IN DIAHETER PROJECTING 5 CH ABOVE GROUND. LOCATED 
DU2252'1.22 HETERS (4.0 FT) NORTHWEST FROH A WITNESS POST AND SIGN, 
DU2252' 1.22 HETERS (4.0 FT) SOUTHEAST FROM A WITNESS POST AND SIGN, 
DU2252'28.83 METERS (94.6 FT) NORTH-NORTHWEST FROH A BRASS CAP ON THE 
DU2252'CENTERLINE OF HCDOWELL ROAD, 
DU2252123.68 HETERS (77.7 FT) NORTH FROH THE EDGE OF MCDOWELL ROAD, 
DU2252'31.85 HETERS (104.5 FT) NORTHWEST FROH THE NORTHWEST CANAL HEADWALL 
DU2252'0N HCDOUELL ROAD, 



Path: C: \ JOBS\HESA-ADH 
F i l e :  FLUHE .B-1 3,058 .a,. 1-09-96 2:29: 12 p r  Page 1 

1 Nat ional  Geodetic Survey, Ret r ieva l  Date = JULY 21, 1992 

DU2242 i i t ~ i i i i t ~ i i t i t t i i i ~ i f  tittiif ititif i i ti  iiiiiiiiiiiiiiii~ii~iiiiiiiiiiif 

DU2242 DESIGNATION - FLUHE 
DU2242 PID - DU2242 
DU2242 STATE/COUNTY- AZiHARICOPA 
DU2242 
DU2242 HORZ DATUH - MAD 83 
DU2242 VERT DATUH - N6VD 29 
DU2242 
DU2242 POSITION - 33 28 34.69440(N) 111 44 59.95935(W) ADJUSTED 
DU2242 83 r i n u s  27 - too. 16307 t02.50019 NADCON 
DU2242 
DU2242 HEIGHT - 412.6 ( re te rs )  1354. ( f ee t )  VERT ANGLE 
DU2242 iifit~iiiittiiiiiiiiiiitiifiiiiitfiiiitiiiiii~iiiiiiiiifiiifiiiiiiiiiii 
DU2242 LAPLACE CORR- 2.77 DEFLEC9O 
DU2242 GEOID HEIGHT- -29.57 6EOID90 
DU2242 
DU2242 HORZ ORDER - FIRST 
DU2242 
DU2242.THE HORIZONTAL COORDINATES WERE ESTABLISHED BY 6PS OBSERVATIONS 
DU2242.AND ADJUSTED BY THE NATIONAL GEODETIC SURVEY IN SEPTEHBER 1989 
DU2242. THE ORTHOHETRIC HEIGHT WAS DETERHINED BY 6PS OBSERVATIONS. 
0112242 
DU2242; North East Scale Converg. 
DU2242;SPC AZ C - 274,584.948 228,850.818 0.99990296 +O 05 31.0 HT 
DU2242;UTH 12 - 3,704,343'644 430,317,250 0.99965986 -0 24 49.3 HT 
DU2242 
DU2242-STATION HARK I S  A SURVEY DISK 
DU2242-WITH SETTING: SET IN TOP OF CONCRETE MONUnENT (ROUND) 
DU2242 
DU2242 HISTORY - Year Condit ion Recov. By 
DU2242 HISTORY - 1986 STATION HONUHENTED A1 DEPT Of TRANSP 
DU2242 
W2242 STATION DESCRIPTION 
DU2242 
DU2242'DESCRIBED BY ARIZONA DEPARTHENT OF TRANSPORTATION 1986 (HU f 
DU2242'THE STATION I S  LOCATED ABOUT 9.7 KH (6.0 HI) NORTHEAST OF THE CITY 
DU2242'0F HESA, ARIZONA. 

. DU2242' 
DU2242'TO REACH THE STATION FROH THE I#TERSECTION OF HCKELLIPS ROAD AND 
DU2242'VAL VISTA DRIVE, 60 NORTH ON VAL VISTA DRIVE FOR 1.54 KH (0.95 HI) 
DU224ZtT0 THE IWTERSECTIOW O f  HCDOWELL ROAD AND VAL VISTA DRIVE. CONTINUE 
D U ~ ~ ~ ~ ~ N O R T H  ON VAL VISTA DRIVE FOR 0.97 KH (0.6 HI)  TO A BLADED ROAD ON THE 
DU2242'RI6HT. TURN RIGHT ALONG THE SOUTH SIDE- OF THE CANAL FOR 0.16 KH 
DU2242' (0.1 HI)  AND CONTINUE ON THE ROAD FOR ANOTHER 0.16 KH (0.1 HI) TO 
DU2242'THE TOP OF A HILL AND THE STATION ON THE LEFT. 
DU2242' 
DU2242'THE STATION I S  A STANDARD A6S DISK 
DU2242'STAHPED---FLUHE 1986---, 
DU2242'SET INTO THE TOP OF A ROUND CONCRETE HONUHENT 
DU2242'25 CH IN DIAHETER PROJECTING 2.5 CH ABOVE GROUND, LOCATED 
DU2242'1.46 KTERS (4.8 FT) NORTHEAST FROM A WITNESS POST AND SIGN, 
DU2242'2.8 HETERS (9.2 FT) NORTH-NORTHWEST FROH AN UNSTANPED B.H. WITH A 
DU2242'BRASS CAP, 



Path: C: \ JOBS\HESA-ADH 
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1 National Geodetic Survey, Ret r ieva l  Date = JULY 21, 1992 

DU2258 ??????????????i?????i??????i?i?t?f i?t?i???i?i i i i?f  i i i f i f i f  it?i?i??i??i? 

DU2258 DESIGNATION - SAN 
DU2258 PID - DU2258 
DU2258 STATEICOUNTY- AZ/HARICOPA 
DU2258 
DU2258 HORZ DATUH - MAD 83 
DU2258 VERT DATUH - NGVD 29 
DU2258 
DU2258 POSITION - 33 20 15.563231N) 111 44 17.07320(W) ADJUSTED 
DU2258 83 ainus 27 - +00. 17804 +02.49109 NADCON 
DU2258 
DU2258. HEIGHT - 388.9 (meters) 1276. ( feet )  VERTANGLE 
DU2258 ?????i?????ifi?iiti???itt???????i??i?it?iii????i?i??tf?titiiititt?itt?f 
DU2258 LAPLACE CORR- 2.01 - DEFLECSO 
DU2258 6EOID HEIGHT- -29.81 GEOID90 
DU2258 
DU2258 HORZ ORDER - FIRST 
DU2258 
DU2258.THE HORIZONTAL COORDINATES WERE ESTABLISHED BY GPS OBSERVATIONS 
DU2258.AND ADJUSTED BY THE NATIONAL GEODETIC SURVEY IN SEPTEHBER 1989 
DU2258. THE ORTHOHETRIC HEIGHT WAS DETERHINED BY 6PS OBSERVATIONS. 
DU2258 
DU2258; North East Scale Conver g. 
DU2258;SPC AZ C - 259,210.658 229,984.368 0.99990341 +0 05 53.3 HT 
DU2258;UTH 12 - 3,688,963.722 431,315.090 0.99965816 -0 24 20.3 HT 
DU2258 
DU2258-STATION HARK I S  A SURVEY DISK 
DU2258-WITH SETTING: SET IN A HAT FOUNDATION OR CONCRETE SLAB OTHER THAN 
DU2258 
DU2258 HISTORY - Year Condition Recov. By 
DU2258 HISTORY - 1986 STATION HONUHENTED AZ DEPT OF TRANSP 
DU2258 
DU2258 STATION DESCRIPTION 
DU2258 
DU2258lDESCRIBED BY ARIZONA DEPARTMENT OF TRANSPORTATION 1986 (HW ) 

DU2258'THE STATION IS LOCATED ABOUT 6.5 KH (4.0 HI) SOUTHWEST OF GILBERT, 
DU2258' ARIZONA. 
DU2258' 
DU225BfT0 REACH THE STATION FROB THE INTERSECTION OF GILBERT ROAD AND 
DU2258'WARNER ROAD, 60 EAST ON WARNER ROAD FOR 4.9 KH (3.0 HI, TO THE 
DU2258'INTERSECTION OF WARNER ROAD AND GREENFIELD ROAD, TURN LEFT'AND 60 
DU2258fNORTH ON GREENFIELD ROAD FOR 0.19 Kt! (0.12 HI 1 TO THE BRIDGE OVER 
DU2251fTHE EASTERN CANAL AND THE STATION ON- THE RIGHT IN THE EAST ABUTHEWT 
DU2258'OF THE BRIDGE. 
DU2258' 
DU2258'THE STATION IS A STANDARD AGS DISK 
DU2258'STAflPED---SAN 1986---, 
DU2258'SET INTO A DRILL HOLE I W  THE CONCRETE OF A BRIDGE CURB. 
DU2258'LOCATED 7.6 HETERS (25 FT) NORTHEAST FROH THE SOUTHEAST END OF THE 
DU2258'EAST BARRIER, 
DU2258'14.0 HETERS (46 FT) EAST FRO1 THE CENTERLINE OF GREENFIELD ROAD, 
DU2258'2.59 HETERS (8.5 FT) NORTHWEST FROH THE CENTERLINE OF THE SOUTHEAST 
DU2258'CANAL ROAD, 



Path: C: \ JOBS\HESA-ADH 
F i l e :  D-282 .D-2 2,591 .a,. 1-09-96 2:29:12 pa Page 1 

1 National Geodetic Survey, Ret r ieva l  Date = JULY 21, 1992 

DUO695 ....................................................................... 

DUO695 DESIGNATION - D 282 
DUO695 PID - DUO695 
DUO695 STATEICOUNTY- AZIHARICOPA 
DUO695 
DUO695 HORZ DATUH - MAD 83 
DUO695 VERT DATUH - NGVD 29 
DUO695 
DUO695 POSITION - 33 20 08.55540(N) 111 39 06.25115(W) ADJUSTED 
DUO695 83 minus 27 - too. 18037 t02.48388 N ADCON 
DUO695 
DUO695 HEIGHT - 417.791 (meters) 1370.70 ( fee t )  ADJ UNCHK 
DUO695 ....................................................................... 

DUO695 LAPLACE CORR- 3.32 DEFLECYO 
DUO695 GEOID HEIGHT- -29.66 6EOlD90 
DUO695 
DUO695 HORZ ORDER - FIRST 
DUO695 VERT ORDER - FIRST CLASS 2 
DUO695 
DU0695.THE HORIZONTAL COORDINATES WERE ESTABLISHED BY GPS OBSERVATIONS 
DU0695.AND ADJUSTED BY THE NATIONAL GEODETIC SURVEY IN AUGUST 1988 
DU0695.THE ORTHOHETRIC HEIGHT WAS KEY ENTERED FROH PRINTED DOCUHENTS 
DU0695.AND NOT KEY VERIFIED. 
DUO695 
DUO69 5; North East Scale Converg. 
DU0695;SPC AZ C - 259,011.874 238,021.963 0.99990750 t O  08 44.1 NT 
DU0695;UTH 12 - 3,688,634,344 439,348.588 0.99964535 -0 21 29.4 HT 
DUO69 5 
DU0695-STATION HARK IS  A BENCH HARK DISK 
DUO695-WITH SETTING: SET IN TOP OF CONCRETE HONUHENT (ROUND) 
DU0695-THE HARK IS  STAHPED: D 282 1948 
DUO695 
DUO695 HISTORY - Year Condition Recov. By 
DUO695 HISTORY - 1948 STATION HONUHENTED COAST AND GEODETIC SURVEY 
DUO695 HISTORY - 1967 600D NATIONAL GEODETIC SURVEY 
DUO695 HISTORY - 1992 GOOD NATIONAL GEODETIC SURVEY 
DUO69 5 
DUO695 STATION DESCRIPTION 
DUO695 
DU0695'DESCRIBED BY NATIONAL GEODETIC SURVEY 1967 
DU0695'TEXT WAS SUPERSEDED BY LATER RECOVERY. 
DUO695 
DUO69 5 STATION RECOVERY (1992) 
DUO695 
DU0695' RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1992 
DU0695'9.8 KH (6.10 HI) NORTHERLY ALON6 ELLSWORTH ROAD FROH THE POST OFFICE 
DU0695'IN WEEN CREEK, THENCE 1.5 KH (0.95 HI1 WESTERLY ALONG WARNER ROAD, 
DU0695' 10.8 H (35.4 FT) SOUTH OF A#D LEVEL WITH THE ROAD CENTERLINE, 4.7 H 
DU0695' (15.4 FT) SOUTHWEST OF A UTILITY POLE, 2.1 H (6.9 FT) SOUTH OF A 
DU069SfFENCEI 0.3 H (1  .O FT) WEST OF A WITNESS POST, AND THE HONUHENT 
DU0695'PROJECTS 0.3 H (1.0 FT) ABOVE THE GROUND SURFACE. 
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FEB-16-98 13r05 F R O M ,  USGS RMMC PLANNING UNIT ID1 PACE 3 
.\ ' -. . -. - 

BU2317 '.5'V'ATFi/CouNTY - A%/MARICQPA 
UC123:17 5 J * -  MESA ( 1983 ) 
OU2:317 
DU23l.7 I-lc',RZ DfiTOM - NA1) t33 
DU2317 V E T  O M  - NRVD (38 
nu231 7 
0~2.31 7 POS:I:~ T ~ N  -.- 33 24 5 6 1 .  (N) 1 11 4 5  :+r im ( w )  ~ C ~ L F C )  
DU2317 r33 m i ~ . ~ t . r ~  3 7  +OO . t-0;:: . NhfICON 
DU:2317 
UU2317 
OU2317 I-IF: ICiI 1.1. - 388.720 (rnetnr:.;) .I';'?tl . 3:' ( f ~ ! t ? t  ) A[),JUS'IE1:, 
D\J%:31? t . .  I :  4 .. + O  . $34  ( +/ , - -  i: c:m ) VEFITCON 
81.J231.7 C)Y m.i ntr:.: w.{ - . -.. 0 . 460 C:: OM P /I 1' E s) 
DU2317. (NOl 'k  -- For as%i,st.ance in applying s l~ i f t , ? i  see t i l e  ~ ~ s n d n i o . d i ~ t . )  
DU231.1 x z ~ x x : ~ ~ : x - x ~ ~ ~ : + : ~ x ; k + ~ x x x x x ~ ~ x x x k x ~ x x * ~ * ; c ,  % : ( ; * w * : K $ ~ . . % * . * *  *::t: r . ;~~: .~: t : . r . :+ ,* :r :  t d.*.~.:&*:*:b @*.+ 

OU2317 
DO2317 GE'OID 1- l f i . lC i t i ' i -  -29 . 56 GE01093 
DUZ317 MO[)E:I ... ED GRAV-- 979 ,442 .8  NAVDYO 
OU2317 
DU2317 
DU2317 Vt:i.fi'T' ORI!EK - -  f 3 R S T  CLASS 2 
DU2317 
LW23 1 7 
OU2317 .7'b10 l i c ~ r  i r o r ~ t  i.i.1, c oordi  nat.tss were sc:a led 1.1-orn i3 t:c,rf>:~~~~.&phj.(::  mat, ancj hav,:' 
OU2317 .an sstr ir11i1 t...c.:cd accuracy o f  +/- 6 s(?cor\ds . 
DL123 1 7 
DU231'f. The: or l hornet..\. ic t~oight .  was detur.rn i ned b y  t1.i i f  er e n t  i a  1 '1 ~ v e i  i n ~ j  
DU2:317.ancl ~ld,just .ed by t h c  National Geodet ic  S u r v e y  j .n Nov(:rnI~e!- 19913. 
DL12317 
L)U2317. The dyrtan'~ic: h e i g h t  is coniputed b y  d i v i d i .  r ~ g  i.tio NAVD 80 
DU2317 .gclopoI ont  ia  1. ~ - ~ i t r n t ) ~ ? ~  by  t h e  norma 1 91-avity v a l u e  coinrJi.,t.c?d o n  the  
UU2317.Geodet:.ic Rc+fererlcc System o f  1900 ( G R S  8 0 )  c:*J I ic>s..oid trt: 45 
DU23lY.dcarat:?s lntii .:\~de: ( G  ,s 980.6199 gals. ). 
D1.12317 
UU2317. T h e  geo . id  h ~ ! i g h t  WMS d e t e r m i n ~ d  by  GEO r D ' t 3 .  
0U2317 
OU2317 .'l'hs mc,clelacj g r ' a v i t , ~  wa3 i n t e r p o  I a t  rad fr.onl cibwrved ~;]r;:~vi. t y  vn lue::. 
0\1%3 1.9 

Nor t.h DL123 17 : East. Y , s t  irna t . e c . l  Ac.c;tlrac':y 
DUZ317;SPC A t  C -. 2fi7 , ti50 - 225,010. ( + / -  180 mi?t..c.:r:; st:; \ l t+cJ) 

DU2317 
DU2317- ;T'A'TTON MARK I5 A ME'TAL. ROD 
nIJ2317,,_IJT'l'H EiP'TTXNG' SThfNL-ESS STEEL ROD W / r . j  c.jl.,t l.:VC: ( 10 C"t . ) 

I,l112:31.7. THE MARK 1:: STAMPfYD: A 518 1992 
[>U%:?J.7 !;'rAR:[l T.'rY: A .-- MOST REI..XABLE AND EXI'EC'TFT, I"(.) t4(7!-C) 
nu231 71.57 hl'3Il.. I ' I Y  : PnSI TION/ELEVATl'ON WLLL 
DU23L7,$ATELLlf E : THE SXTE L O C A T I O N  WAS REPORTED A 5  S\JI TRBL,..E' $:OW 

OUZ3174SATELLITE: SATELLITE OBSERVATIONS - 193% 
OU23L7_.ROD/PIPE-OEPTW: 5.5 m e t e r s  

Post-It' Fax Note 7671 

To &A' Q= Y A f  
Co./Oept. 

Phone # 

Fax f;  

~ ~ 2 3 1 7 ~ '  
DU2327 HZSTORY - Year Condi L i o n  Wac:ov . HY 
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I FORMULAE FOR SOLVING RIGHT TRIANGLES I 

b C o s A = - = S i n ~  S e c A = L x  
c b  Cosec B 

l7 
T a n A = - = C o t B  b C O S ~ C A - L - S ~ ~ B  a 

I Given Required ' Solution I 

I 
A , c  B.a,b B = 9 0 ' - A , a = c s i n A , b = r c o s A .  

b 
A , b  B,a,c B=9OW-A,a=btanA,  c =- cos A .  

a  A , a  B,b,c B = 9 0 ° - A , b = a c o t A ,  c =  - 
sin A. 

a  a,c A,B,b s i n A = - - = c o s B , b =  V ( c + a )  (c-a)  c 

a,b A,B,c  t a n ~ = L = c o t ~ , c =  b v m  

1 I FORMULAE FOR SOLVING OBLIQUE TRIANGLES I 
1 I Given Required Solution I 
I b sin A c sin C 

A,a,b B,c s inB=- , c =  - a sm A 

I a sin B A.B,a b b = -  sin A 
a sin C a,b,C A,c A + B = 1 8 0 e - C ,  c=- 

1 sin A 
a, b, c Area side a* , area = v s ( s  - a )  ( s  - b )  ( s  - c)  

bc sin A A ,  b,c Area area = - 
2 

A.  B, C,a Area area = a' sin B sin C 
2 sin A ik MADE IN U.8.A. 
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FORMULAE FOR SOLVING RIGHT TRIANGLES 

; AA 
C 

+-q-t I t , L +-,  

b  

b 
a 

S i n ~ = L = c o s ~  C o t A = - = T a n B  

b  Cos A  =-= Sin B  Sec A  = C = Cosec B b 

~ a n ~ = ~ = ~ o t ~  ~ o s e c ~ = L = ~ e c ~  
b  a 

Gwen Required Solution 

A , c  B,a ,b  B = 9 0 ° - A , a =  c  s i n A , b =  c ~ 0 s ~ .  

b  A , b  B,a,c B = 9 0 e - A , a = b t a n A ,  c =- 
cos A .  

4.0 B,b.c B = 9 O 0 - A , b = a c o t A ,  c  = 
sln A .  

a,c A.B,b  s i n ~ = ' = c o s ~ , b =  \ / ( c + a )  ( c - o )  

a,b A , B , c t a n ~ = ~ = c o t ~ , c = v I ; i ? - T ; i -  
b 

FORMULAE FOR SOLVING OBLIQUE TRIANGLES 
Gtven Required Solution 

b  sin A  a  sin C  A,a ,b  B,c s i n B = - , c = -  
a sin A 

a sin B  A .B ,a  b b=- 
sin A  

a  sin C a.b,C A,c  A + B = 1 8 0 " - C ,  c=-  
sln A 

o + b + c  a, b, c  Area side - , area = v s ( s  - a )  ( s  - b )  ( S  - E )  

bc sin A  A ,  b,c Area area = - 
2 

a' sin B  sin C A. B,  C,a Area area = 
2 sin A 

s MADE IN U.S.A. 

----- - - - - -  - 









































































- CURVE FORMULAS 

T = R t a n  % I  - 50 tan % I chord2 R=T K1 Chord def.= - 
Sin. % D 50 R 

R -  
Sin. % D  I Sin. %D=Z No. chords- 7;- 

K I 
U 

E=R ex. sec % I 
Tan. def. -% chord def. 

T E-T tan )/r I 
The square of any distance, divided by twice the radius, will equal 

the distance from tangent to curve, very nearly. 
To find angle for a given distance and deflection. 
Rule I. Multiply the given distance by .01745 (def. for 10 for I ft.) 

and divide given deflection by the product. 
Rule 2. Multiply given deflection by 57.3, and divide the product 

by the given distance. 
To find deflection for a given angle and distance. Multiply the angle 

by .01745, and the product by the distance. 

GENERAL DATA 
RIGHT ANGLE T~XANGLES. Square the altitude, divide by twice the 

base. Add uotient to base for hypotenuse. 
~ i v e n s a s e  loo. Alt. 10.102+200 e.5. roo+. J - = I O O . ~  hyp. 
Given Hyp. roo, Alt. 25.252+200=3.x2j. 100-3.125=g6.875=Base. 

Error in first example, .002; In last, .045. 
To find Tons of Rail in one mile of track: multiply weight per yard 

by XI, and divide by 7. 

LEVELING. The correction for curvature and refraction, in feet and 
decimals of feet is equal to 0.574 d2, where d is the distance in miles. 
The correction for curvature alone is closely, %d2. The combined cor- 
rection is negative. 

PROBABLE ERROR. If dl, d2, d3, etc. are the discrepancies of various 
results from the mean, and if Zd2=the sum of the squares of these differ- 
ences and n-the number of observations, then the probable error of 
the mean= *0.6745 a 

MINUTES IN DECIMALS OF A DEGREE 

INCHES IN DECIMALS OF A FOOT 
%. XI I/, ' /. '/I' % '12 % 'f, 

.0052 .0078 .0104 .0156 .0208 ,0260 ,0313 .0417 ,0521 ,0625 .0729 
1 2 3 4 5 6 7 8 9 1 0 1 1  

.On33 .I667 ,2500 .3333 .4167 .5000 .5833 ,6667 .7500 ,8333 .9167 

, , :  I . .  1 . ' . . ,  

I i I '  
/ I l l  . _ . I  

! 1 
I 

l T i 8 f i ) ~  1  m 1 # , * . I  
I 

I l l  I , .  . I  , . :  
' 4 

i 
, . . .  
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MONUMENT RECORD 

PROJECT ENG. CONSULT. 
3130 N. 35th A m . , #  1 
PHOENIX, AZ 85017 
(602)484-7691 

Point NO. - ~ / V n * e  

project /nr ?.IL AD# f 
R e c .  by: yw 

Date: 2 -  .'q - fid 

Mon. ~ e s c .  6J !?L ./> r^,r. 

j " ~ 1 0 ~ 7 ~ "  

a C o - n w - d  to "60 h ' c - e "  -,I/ 

n n f  A,&, Do no+ G r ~ c r  ib 

, , 

RCV 

- 

Time Off Time On D a t e  Operator Sess  H.I. Ant. 



MONUMENT RECORD 

PROJECT ENG. CONSULT. 
3130 N. 35th AVE.,# 1 
PHOENIX, AZ 85017 
(602)484-7691 

P o i n t  NO. PA,LN 
project h r o  A,& 
Rec. by: ~ / t / f  

Date: 2- / 9  - Pk 

M o n .  D e s c .  /d 8f Jn 5 / * c  
., 

F+- PO/ " JP TC /,' / LW 

. ,Y-+ 4 .:. J) A,c:+- p .  

- 

D a t e  

/ 

Sess H.I. Ant. T i m e  O n  T i m e  O f f  O p e r a t o r  RCV 



MONUMENT RECORD 

PROJECT ENG. CONSULT. 
3130 N. 35th AVE.,# 1 
PHOENIX, AZ 85017 
(602)484-7691 

Point NO. %'n/ 
Project Mere. A D P J  

R e c  . by: ,K Ivl 

Date: 2 - / 9  - 4k 

Mon. D e s c .  6) /,/VF rw I ;, 

e , W d P Y  of J,-12qP &PC,C 

( P ~ G *  F + / .  r-)  

I 

D a t e  Sess H.I. Ant. T i m e  On T i m e  Off Operator RCV 



MONUMENT RECORD 

PROJECT ENG. CONSULT. 
3130 N. 35th AVE.,# 1 
PHOENIX, AZ 85017 
(602)484-7691 

Point NO. 2 2 8 2  

Project f ie76  'AD@/'  

Rec. by: /dfl 

Date: Z - / $ - ? g  

Mon. Desc. a ~ ~ C ~ J L G  flc ,;, cOflc 

D a t e  Sess H . I .  A n t .  T i m e  On T i m e  Off Operator RCV 



MONUMENT RECORD 

PROJECT ENG. CONSULT. 
3130 N. 35th A V E . , #  1 
PHOENIX, AZ 85017 
(602)484-7691 

sec 2% T I !J R 6& 

Point NO. 3 

Project ~ ~ E S A  A D n 5  

Rec. by: C G A Z ~ I ~ E R  -- 

Date: ?/-12-1/0 

f 

Date 

.-q 3 fi: 
Sess H. I. Ant. Tim%- On Time Off Operator RCV 



MONUMENT RECORD 

PROJECT ENG. CONSULT. point NO. 23 
3130 N. 35th AVE.,# 1 
PHOENIX, AZ 85017 Project t d . ~  A b m ~  - -. - - . .- 

(602)484-7691 
Rec. by: C G A ~ \ ~ K R  

sec (1 T I hl R 6&  ate: 2-\2-26 

r 
.\ 

Date 

---- 

Time Off Sess Operator 

* 

H.I. A n t .  RCV 

---- 

~ i m e  On 



MONUMENT RECORD 

PROJECT ENG. CONSULT. 
3130 N .  3 5 t h  AVE.,# 1 
PHOENIX,  AZ 85017 
( 6 0 2 ) 4 8 4 - 7 6 9 1  

sec 3 T I N  R 6-E 

P o i n t  NO. 7 
Project MF~A ADMS - 
Rec. by: C- GARD\*R 

 ate: 2-9-96 - 

D a t e  Sess H.I. Ant. Time O n  Time Off O p e r a t o r  RCV 



MONUMENT RECORD 

PROJECT ENG. CONSULT. 
3130 N. 35th A m . , #  1 
PHOENIX, AZ 85017 
(602)484-7691 

Point NO. 19 ___ 

Project MESA A ~ W S  - - - - 

Rec. by: C GAQ~UER - -- - - --- 

Date: 2-1Z.-% 

Mon. D e s c .  s t  PIC, k - & e w t  

30' N o 4  & 4 C6udt&dGnc / 

df d 61 1 Lfl LJ , 5 10 'S & .ybth -gz--- 

&A 1' Rod -- 

\ 

I 
- 

&SO L~DATED 

I 
CAML 

- 

I 

Operator Date Rcv 

- - 

Sess H . I .  Ant. T i m e  O n  T i m e  Off 



MONUMENT RECORD 

P R O J E C T  ENG. CONSULT. 
3130 N. 3 5 t h  AVE. ,#  1 
PHOENIX, AZ 85017 
(602)484-7691 

Point NO. ZO -- 

Project MESA ADf lS - - --- 

Rec . by: C GARD,A)BR 

Date: Z-c-?b 

C, s" 5 tr 

8 \ 
€4 sTEW 3 

0 

D a t e  

----, 

Sess H.I. Ant. Time O n  T ime  O f f  O p e r a t o r  RCV 

--- 

j 

I --- - .- -- - 



MONUMENT RECORD 

PROJECT ENG. CONSULT. 
3130 N. 35th AVE.,# 1 
PHOENIX, AZ 85017 
(602)484-7691 

Point ~ o . 2 \  

Project MESA ADMS 

R==.  by: C GAKD\*K 
Dace :  2-12-26. 

D a t e  

-- 

Sess H . I .  Ant. T i m e  On 

-A 

T i m e  Off Operator RCV 

--- 



MONUMENT RECORD 

PROJECT ENG. CONSULT. 
3130 N. 35th AVE.,# 1 
PHOENIX, AZ 85017 
(602)484-7691 

Point NO. 22- 

Project NFTA A ~ M S  

Rec. by: C GAKL<~EK 

Mon. Desc. &! ?? h$ V7e~-.%mss.- -- 

& :, [ A C d  hG\e (0 ~lo' h *  ci,) -- 

t! 
n L f i e  

Cad&\ S+w+ -- - 

Date Sess H . I .  Ant. T i m e  On T i m e  Off O p e r a t o r  RCt' 

--- 



MONUMENT RECORD 

PROJECT ENG. CONSULT. 
3130 N. 35th AVE.,# 1 
PHOENIX, AZ 85017 
(602)484-7691 

Point No. 23 

Project MF=% A I M S  

Rec. by: & ~ a . b \ r ) = e  

D a t e : L E r 4 d  . .- 

Mon . Desc . ~ C T  X' Rcb- 4 id,~,- ,L&,.J 
MLBOJ- Roan 

I 
I 

Date 

1320 ' we;" o f  \Is\ \j ,++-A Z.& k \3% ' 

Sess H . I .  Ant. Time On Time Off Operator RCV 



MONUMENT RECORD 

PROJECT ENG. CONSULT. point NO. Z!Y 
3130 N. 35th AVE.,# 1 
PHOENIX, AZ 85017 project Am5 
(602)484-7691 

Rec. by: C G b ~ ~ r e  

Date: 2-7.-\-Ck -- - - - - - 

M o n .  D e s c .  Fa C& d; Vkc_--.&-h 

Cfir ; ,- 1 L 2 i  d,e ( 0.58' k h  r<yr\) 

p * 
3 6,f -3733- Plc:c -- 

flc1Ld\ K-J 

I 

D a t e  Sess H.I. Ant. T i m e  O n  

. 

Time O f f  O p e r a t o r  

- 

RCV 



MONUMENT RECORD 

PROJECT ENG. CONSULT. 
3130 N. 35th AVE.,# 1 
PHOENIX, AZ 85017 
(602)484-7691 

Point NO. 25 ---- 

Project %A AbM? - - . -. - -- - 

Rec. by: C GALL~~SEL - - - - -- . - - 
Sec 6 T 1 R dE Date: 2-12--?& .-- 

M o n  . D e s c  . 6~ r:~i.;,:,s, 4 \, y 3 - Y  

ki 
d 
m 
2 

VI 

D a t e  

-+ 

A 

w 

Sess T i m e  O n  H . I .  Ant. T i m e  O f f  O p e r a t o r  RCV 



MONUMENT RECORD 

P R O J E C T  ENG.  C O N S U L T .  
3130 N. 35th AVE.,# 1 
P H O E N I X ,  AZ 85017 
(602)484-7691 

sec. 6 T R 6E 

P o i n t  N o .  2% 
Project  PIKA AWX - - - -- -- 

Rec. by: ~-C~ARA\F~E~: 

Date : --2dL2?-6----- 

Man. Desc- 6 4  &S~I.+--_ 

;n I - l o ~ ~ k  ( O . % l ~ l o d  ,r,.-, 0 . ~ 3 '  - . - ~ b j .  - - -. . -- 

D a d e m & )  (A & r t c ~ e / h k  a, 2 l/d,le -- 

G5.t oC dllbck Fwd &/mi &T 8 €.~@err\ 

Q- 

Date Sess H . I .  Ant. Time O n  Time O f f  Operator RCV 
-- 



MONUMENT RECORD 

PROJECT ENG. CONSULT. 
3130 N. 35th AVE.,# 1 
PHOENIX, AZ 85017 
(602)484-7691 

P o i t i t  NO. 27 
Project WESA A M 5  - - . . . . . -. - - 

Rec. by: C (10,=\~= - - - - . - - . - - - - 

sec & T Id R &E Date: 2- \2-9$ 

Date T i m e  O f f  Sess O p e r a t o r  H . I .  Ant. RCV 

--- -- 

----- 

--- 

T i m e  O n  



MONUMENT RECORD 

PROJECT ENG. CONSULT. 
3130 N. 35th A m . , #  1 
PHOENIX, AZ 85017 
(602)484-7691 

Point NO. 26 -- 

Project MESA ADWS 

Rec. by: C GA~W~)ER 

Date: 2-9-9lo_..--- 

Mon. D e s c .  C h  d; --.Be- 

Ill 
2 

0" 

I 

D a t e  Time O f f  Sess Operator RCV H.I. Ant. Time O n  



MONUMENT RECORD 

PROJECT ENG. CONSULT. 
3130 N. 35th AVE.,# 1 
PHOENIX, AZ 85017 
(602)484-7691 

Point NO. 29 - --- 

Project M f s 4  &w\ - - 

Rec. by: C, CTAR~L\W - - - -. - - . -. - - -. - 

Dace:  Z - q - ~ q d  

Mon. Desc. Fa C& d; b% 
1 -.b%.- 

G.? i* \ 4 d ~ n \ e  ( \.\5' &\a r\m1 

Date Sess H.I. Ant. T i m e  On T i m e  O f f  Operator 

-- 

RCV 



MONUMENT RECORD 

PROJECT ENG. CONSULT. 
3 1 3 0  N .  3 5 t h  AVE.,# 1 
PHOENIX, AZ 8 5 0 1 7  
( 602 )484 -7691  

sec lo T I R d E  

Point N o . 3 0  

Project MESA Ab\ '~\5 --- 

Rec. by: C - G A R U ~ K  

Date: A?&- 

P Mon. D e s c .  Cd C& CI 
05 mrSp 

I - .B@.s5- 

Date Sess H . I .  Ant. Time On Time O f f  Operator RCV 



MONUMENT RECORD 

PROJECT ENG. CONSULT. 
3130 N. 35th AVE.,# 1 
PHOENIX, AZ 85017 
(602)484-7691 

Point ~ 0 . x  . 

Project MF~A A~m5 

Rec. by: C GA;~D\,QER - - - - .- . - -. - - - 

sec Z\ T \ R IbE D a t e :  2-7-76 -..  

Mon. D e s c .  iA C\% OC M-- -&~SS_.:. 

RCL7 
- 

- 

Operator 

-- 

T i m e  O n  H.I. Ant. D a t e  T i m e  O f f  Sess 



MONUMENT RECORD 

PROJECT ENG. CONSULT. 
3130 N. 35th AVE.,# 1 
PHOENIX, AZ 85017 
(602)484-7691 

Point NO. 32 

Project MESA A b ~ 5  - - . - 

R e c . b y : ? , G ~ ~ b l t d ~  .- 

D a t e :  Zz?+?d 

D a t e  Sess H.I. A n t .  T i m e  O n  T i m e  O f f  O p e r a t o r  RcV 

--- :I - 



MONUMENT RECORD 

PROJECT ENG. CONSULT. 
3130 N. 35th AVE.,# 1 
PHOENIX, AZ 85017 
(602)484-7691 

Poiht NO. 33 

Project NEA AbMS 

Rec. by: C G&ah\td~k 

~ e c  15 T I U  R 6 E   ate: 29 11k 

\ 

I 

Date Sess H.I. A n t .  Time On 

- 

Time Off Operator RCV 

- - -- -- 



MONUMENT RECORD 

PROJECT ENG. CONSULT. 
3130 N. 35th AVE.,# 1 
PHOENIX, AZ 85017 
(602)484-7691 

Point NO. 34 
project MESA A M 5  - - - - . -. - - 

Rec. by: c- GASL\.~EK - - - - -- .- .. . - - 

sec 21 T I r J  R 6E  D a t e :  2-\?.--?6 

Mon. D e s c .  Cit~.  fiQ 
I 

ffkso- _%FSS .. -. 

Cy ifi 4 (0.48' be1woJec) 

6 i r \ + d i o . n  crt V P 
a-1 U \ ~ G  DCiGJc -. 

4 
$ 
5 

4 
D a t e  

1- 

T i m e  O f f  Sess O p e r a t o r  H . I .  Ant. RCV 

----- 

T i m e  O n  

---- -- --- - -: -A 



MONUMENT RECORD 

PROJECT ENG. CONSULT. 
3130 N. 35th AVE.,# 1 
PHOENIX, AZ 85017 
(602)484-7691 

Point NO. 35 

project MESA AbW5 

Rec . by : C, GP,?.WEJER 

Date: 2-?-?io - 

Mon. Desc. FA City d me= h s 5  

GQ tn k ~ e  (0x8' &\w r(,v,\ 

Date Sess H.I. Ant. Time On Time Off Operator RCV 



MONUMENT RECORD 

PROJECT ENG. CONSULT. point NO. 36 -- 
3130 N. 35th AVE.,# 1 
PHOENIX, AZ 85017 project NESA AbMS 
(602)484-7691 

Rec. by: C- GAAB~ h ~ f  R --- 

Date: z-9-96 .. . . -- - 

Man. Desc. M Gsr\3 \i3~sa'1 

bst Ba, 6 U h - k  (0.59' MOW t,d 

.a (nte-t i sn dF B m&c, 2-J 2 
i 1- 

#,q\eq i 7 ~ d  

Date Sess H . I .  Ant. Time On Time Off Operator  RCV 

-- 



MONUMENT RECORD 

PROJECT ENG. CONSULT. 
3130 N. 35th AVE.,# 1 
PHOENIX, AZ 85017 
(602)484-7691 

Point 'NO. . 37 

Project MESA A ~ v I c \ s  -- 

Rec . by: C G&?.b\h~;& 

sec SCf T Id R (,E D a t e :  2-Ci4L 

Date Sess H. I. A n t .  T i m e  On T i m e  Off Operator RCL7 



MONUMENT RECORD 

P R O J E C T  ENG. CONSULT. 
3130 N. 35th A m . , #  1 
P H O E N I X ,  AZ 85017 
(602)484-7691 

Point NO. 38 

Project VES A m 5  
Rec. by: G A ~ R ~ Z  

D a t e  Sess 

- - 

H.I. Ant. 

- - 

T i m e  On T i m e  O f f  O p e r a t o r  RCV 

- - 



MONUMENT RECORD 

PROJECT ENG. CONSULT. 
3130 N. 35th AVE.,# 1 
PHOENIX, AZ 85017 
(602)484-7691 

Point NO. 39 -- 

Project M F ~ A  A h a ~  

Rec. by: GAEDIEXK 

Date: 7-+?=i6 

I 

% 
/ 

b, I, % 3 4 % Q 3 3  
Date Sess H.I. Ant. T i m e  On Time Off Opera to r  RCV 

I 



MONUMENT RECORD 

PROJECT ENG. CONSULT. 
3130 N. 35th A m . , #  1 
PHOENIX, AZ 85017 
(602)484-7691 

Point NO. 40 
Project MESA AQM5 

Rec. by: C GAXL\CEF. - - 

 ate: ?-?-9b - . . . . . - - . 

Mon . Desc . F A  r-h ~f ME.G .-Bps5 

& I n  cl\id~k (0.49' beiori 

i?iec~ct?en 4 %v\;,c Ruh < Ec.r-.i-.-_.. 

r 

Date Sess H . I .  Ant. Time O n  Time O f f  Operator Rcv 



MONUMENT RECORD 

PROJECT ENG. CONSULT. 
3130 N. 35th AVE.,# 1 
PHOENIX, AZ 85017 
(602)484-7691 

sec 2- T \ S  R 6E 

Point NO. 41 
Project M m  ADM5 

Rec. by: C GA?-Q\~~ER - -- - -- - - -- 
D a t e :  w-46 ~ . 

Mon . D e s c  . Set- PIC &\  i%rleeht~---. 

;r, c~c\*< &- north &&o.w?d Cpne C 

RCV Operator T i m e  Off Time On H.I. Ant. D a t e  

-- --- 

Sess 



MONUMENT RECORD 

PROJECT ENG. CONSULT. ' 

3130 N. 35th A m . , #  1 
PHOENIX, AZ 85017 
(602)484-7691 

P o i n t  NO. 12 
Project PIES AZfc?,S 

Rec. by: C Gms ?.rs 

Dace:  2-?-_"is 

Date 

L 

Sess H. I. Ant. Time On Time O f f  Operator RCti  

/, 



MONUMENT RECORD 

PROJECT ENG. CONSULT. 
3130 N. 35th AVE.,# 1 
PHOENIX, AZ 85017 
(602)484-7691 

sec 3 T R GE 

Point ,NO. . 43 

Project Mesa A ~ M S  

Rec. by: C Gc&;aec 

Date: 2yi?:36 .-. 

Mon . Desc . FJ rn--l= &Jv+ -h?. 

&tss C41 $\U& w / c ~ c ~ ~  4 ~ ~ C \ ~ ~ - ~ C . _ _ -  

Date Sess H . I .  Ant. Time On Time O f f  Operator RCV 

___I' 



MONUMENT RECORD 

PROJECT ENG. CONSULT. 
3130 N. 35th AVE.,# 1 
PHOENIX, AZ 85017 
(602)484-7691 

P r o j e c t  MF~A A b ~ 5  -. -. . . . - .- - 

R e c .  by:  C GPX;:~ELI  

Mon . Desc . sd k" b r  S 
\1 

(3ca' s u + l ,  0 .  &ise\;qp ?.-4+:zr_' 

G s i -  09 €G-+ Edqe L S e c r \  rV6\ , z-52- 
I 

D a t e  Sess H.I. Ant. T i m e  O n  T ime  O f f  O p e r a t o r  RCV 



MONUMENT RECORD 

PROJECT ENG. CONSULT. 
3130 N. 35th AVE.,# 1 
PHOENIX, AZ 85017 
(602)484-7691 

sec 45 T iS R 614 

Point NO. 4 5 

Project m n ~  AGMS 

Rec. by: C G~;i-~, .fuf L 

Date: L-\"y/, 

Mon . D e s c  . FA Qlr" Q'w A/ , ye:\aa 2+ 

Date Sess T i m e  O f f  H.I. Ant. T i m e  On  O p e r a t o r  RCV 



MONUMENT RECORD 

PROJECT ENG. CONSULT. point NO. 4d 
3130 N. 35th AVE.,# 1 
PHOENIX, AZ 85017 . Project ME~A A b ~ 5  
(602)484-7691 

Rec. by: C, ~ G A , W  - - 

Mon. D e s c .  S e  PK ,k\ ;, R@-%.KT-& 

v ~ \ - - t e  ' 4 Re.t-kr R-d t- \3%' 

D a t e  S e s s  H . I .  A n t .  T i m e  On T i m e  O f f  O p e r a t o r  

I 

RCV 





FIELD NOTES OF CULVERT 
MEASUREMENTS & INVERTS ALONG 
THE EASTERN CANAL 

(DELIVERED 1 / 1 7/97) 
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