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H o r r i s o n / C ~ ~  ENGINEERS 

Haierle PLANNERS 
SURVEYORS 

An Anzona Corpomt!on 4821 North 16th Street 
Sulte D 4 1  

Phoenix, Aruona 85016 
Phone 6021277.2828 

January 5, 1993 

Scot t  Perk ins 
Western Air Maps, I nc .  
13001 West 95th  S t ree t  
Lenexa, KS 66215 

RE: Results o f  Contro l  led Survey 
Wickenburg ADMS-FCDMC - East Por t  ion 1 

Dear Mr. Perkins:  

The methods used dur ing the survey o f  t h i s  p ro j ec t  are as f o  1 lows: 

EOUIPHENT STATISTICS 

Upon rece iv ing  Not ice t o  Proceed on t h i s  p r o j e c t ,  MMICSSA purchased a 

TopCon GTS4B 1 Second instrument t o  u t i l i z e .  We f e l t  by purchasing t h i s  

equipment, i t  would provide us, and you, the most e f f e c t i v e  means o f  survey 

informat ion and resu l t s .  

A 11 distances were measured w i t h  the GTS4B. Reciproca 1 ve r t i ca  1 angles 

were turned u t i l i z i n g  a Kern DKMZ 1 Second instrument. (EOM c a l i b r a t i o n  was 

a lso done by TopCon Representatives p r i o r  t o  shipment.) D i f f e r e n t i a  1 leve 1s 

were establ ished by u t i l i z i n g  a L i e t z  6-1 Automatic Level and Standard 25 f t .  

f i b e r  g lass leve 1 ing rod. 

HORIZONTAL CONTROL 

This p ro j ec t  was d iv ided in to  two separate po r t  ions, McLa i n  Harbers Co. , 
Inc.  (MH) performing survey services and a e r i a l  mapping f o r  the west po r t i on  and 

Western A i r  Maps & MWCSSA performing surveys on the east por t ion.  The main 

concern by both pa r t i es  was that  a l l  primary and secondary con t ro l  be 

establ ished on the same c o n t r o l l i n g  network f o r  both por t ions.  USC&GS T r i  

S ta t i on  "Burg" became the common po in t  used f o r  both east  and west po r t  ions. 
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U t i l i z i n g  "Burg" and MH' s contro 1 po in t  #202, a nor th lsouth  traverse net 

was estab 1 ished t i e i n g  in to  USC&GS Tr i S ta t  ion "Or ion" ,  located i n  the southeast 

po r t i on  o f  the p ro jec t .  A combined sca le fac to r  was establ ished u t i l i z i n g  NAD 

83 valves o f  Burg and Orion and app l iLd t o  each measured distance and reduced 

t o  sea leve l  distances. One primary and tbo secondary t raverse loops were 

es tab 1 ished on t h i s  p ro jec t .  Ba lancing o f  a 1 l t raverse loops were accomp 1 ished 

by using Survey 3.0 COG0 Compass Rule Adjustment Package. Er ror  o f  closure met 

o r  exceeded the requirement se t  f o r  t h i s  p ro j ec t .  

VERTICAL CONTROL 

Ver t i ca  1 Contro l  Net was establ ished by using t r i g  leve l ing and standard 

d i f f e r e n t i a  1 leve l ing  methods. Because o f  extreme t e r ra  i n  cond i t ions,  t r i g  

leve l ing was used on 80% o f  the p ro jec t .  Basis o f  v e r t i c a l  con t ro l  were two 

USC&GS monuments estab 1 ished on both ends o f  the p ro j ec t ,  N-24 on the nor th  and 

H-24 t o  the south. Leve 1 loops were run from both USC&GS monuments to  t raverse 

con t ro l  po in ts  along the p ro j ec t  s i t e  f o r  t r i g  level  adjustments. 

Permanent bench marks were establ ished along State Route 93 u t i l i z i n g  

found AOOT Brass Caps. Locations o f  Bench Marks were determined by the Owner's 

Engineer. 

MORRISON-MAIERLEI 
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COMBINATlON FACTOR 
TO ADJUST GROUND DISTANCE TO SEA LEVEL DATUM 

NGS Stat ions u t  i 1 ized fo r  th i s  project were Burg, located in  the northwest 

port ion o f  the pro ject  and Orion, located in the southeast port ion o f  the 
project. Grid va lues were estab 1 ished by u t i  1 izing NAD 83 Geodetic and State 

plane Coordinates pub 1 ished for  the above mentioned s ta t  ions: 
1 

(U. 5. Survey Foot Con vers ion: 39.371 12.0 = 3.280833333) 
Burg: N 325,321.576 Meters x 39.37/12.O = N 1,067,325.87 Feet 

E 151,953.660 Meters x 39.37112.0 = E 454,681.522 Feet 

Orion: N 319,420.946 Meters x 39.37112.0 = N 1,047,966.887 Feet 
E 151,953.660 Meters x 39.27112.0 = E 498,534.633 Feet 

SCALE FACTOR (S.F. 1 

Burg: 0.9999689 
> Mean S. F. = 0.9999577 

Or ion: 0.9999465 

SEA LEVEL FACTOR 

20.925.646 (Earth Radius) 
20,925, 646 + 2,150 (man protect e l c v a t l o n )  

= 0.99984727 

COMBINATION FACTOR 

0.9999577 x 0.99989727 
(Medn L F )  

= 0.99985497 
(Sea Level Factor) 

NOTE: A 11 hor izonta 1 ground distances were mu i t  ip 1 ied by the Comb inat ion Factor. 



GEODETIC CONTROL DATA 

NAD 83 COORDINATES for 

Geodetic Control Diagram Area 

PHOENIX 

LATITUDE N33" 
LONGITUDE W112" and ~ 1 1 3 "  

Compiled and published by 

National Geodetic Survey 

Rockville, MD 

JULY 1988 

U .S. DEPARTMENT OF COMMERCE 

National Oceanic and Atmospheric Administration 

National Ocean Service 

Charting and Geodetic Services 



NOAA - NOS - CLGS 
NATIONAL GEODETIC SURVEY 
July 1988 

OIOOSN S T A T I O N  NAME 

331123240001  B O L L I N G E R  
331134440002 BOUSE 
3 3  I 122340002 BOW 
331134240001  BRADFORD 
331122430001  BRADLEY 
33 1 122440005 BROWN 
-. . - . . . . . . - . - 
331123120002 BUCKEYE 
331123110001  BUCKEYE WATER TANK 
331121140006  BUO 
33 I 123220001 BUMP 
331124140007  BURG 
3 3 1  131220003- W t L L  
3 3  11234 10003 C 
331123410001  C 2 
3311331120002 C A I R N  A T  STA ALAMO 1949 
331132440001  C A I R N  A T  STA EAGLE 1950 

C A I R N  A T  STA EAGLE 1950 
331133110002 C A I R N  A T  STA F I S H  1949 
331133120001  C A I R N  A T  STA L I T T L E  HORN 1949 
331132430001  C A I R N  A T  STA MOTTBUSCH 1950 

C A I R N  A T  STA MOTTBUSCH 1950 
331121130008  C A L  B A S E L I N E  A 
331121130007 C A L  B A S E L I N E  0 
33 113 1320003 C A L L  

C A L L  
331121430007 C A L L  
3 3 1  121140007 CAN 
331122410007  CANAL 
3 3 1  121 140002 CARL 
331122140001  CART 
331122410004 C A S H I O N  
331123110002 CASTLE 1924 
331122130002 C A T H E R I N E  
331131330003 C E N T E N N I A L  

C E N T E N N I A L  
331122110035  CENTRAL 
331121410001  CHOLLA 1924 
331124410004  C I T R U S  1924 
331153210001  CLANTON 
3 3 1  122110022 CLYDE 
331124440006  CO MON 6 
331124410008  CO MON 8 
3 3 1  132310001 CODY 

COOY 

2 

NAD 83 GEODETIC AND STATE PLANE COORDINATES 

L A T l  TUOE 
(NORTH) 

LONG1 TUOE 
I WEST ) 

NORTHING 
METERS' 

Geodetic Control Diagram 

PHOENIX 

E A S T I N G  ZONE CONVERGENCE 
METERS* 

SCALE 
FACTOR 

E L E V .  GEOlO POS 
( M )  HGT IJUAL 

( i I  M I  

3 2 8 . 4  - 32  2 2 
3 8 6 . 1  - 3 1  2 1 
4 2 3 . 0  - 32 J 3 
4 4 8 . 0  - 3 1  $ )  2 
3 9 0 . 6  - 31 9 1 
316  SC - 3 1  8 I 
3 1 3 . 9  - 3" 2 
3 5 9 . 0  - 33 (J I 

4 
6 4 1 . 7 8  - 29 n 2 
3 4 5 . 4  - 33 3 3 

7 7 5 . 6  - 3 0  4 I 
8 8 9 . 4  - 3 1  8 1 
3 2 5 . 7 2  - 31 H I 

3 2 8 .  - 3 1 8 2  
633  SC - 3: 5 4 

9 7 1  SC - 3 1  H 4 
9 7 1  SC - 31 8 4 

697  SC - 31 13 4 
946  SC - 32 1 1 
666 SC - 3: t :  4 

6 6 6  SC - 32 2 

4 9 8 . 3  - 30  . ' 2  
4 8 7 . 0  - 30 J 2 
4 2 2 . 0 5  - 31 ri  3 
4 2 2 . 0 5  - 31 t! 1 
6 1 0 . 6  - 3U 4, 2 
6 1 4 . 9  - 29 I 2 
2 8 0 . 0 0  - 3 1  a 2 
7 9 7 . 6  - 29 !I 3 
3 2 2 . 7 2  - 31 4 2 
303  SC - 3 1 . 6  2 

1089 St - 3 0  2 1 
322 SC - 31 7 2 
4 7 5 . 1  - 31 n ? 
4 7 5 . 1  - 31 H 2 
3 3 0 . 4 1  - 31 3 2 
664 SC - 3 0  1 Z 
7 8 8 .  - 3 0 > 2  
4 1 6 . 3  - 32 1 2 
3 3 3 . 7 1  - 31 .% 3 
7 J 2 . 8  - :I<; 3 .  2 
7 9 2 . 9  - 3 0  !I 2 
593 .6  - 3 1 3 
5 9 3 . 6  - 32 I z 

\ For c o n v ~ r i o n  ol melerl lo  U.S. Sulva)r Feel mulllply lhc nlelo8s by 39.17112.0 which 99 3.28083333333 la 12 lipnilisbnl ligures . . 
- :\ FOI c~nve~s ion  of mesers to internn~tonsl FEI~ rnuln~ply iho naatats by 100.0130.48 which is 3.280113980501 to 12 signi~icant ligurer 

- .- . . - .. .- . - . A -9. . - .. 





U.S. LXPARIMSNT OF M U M t R C E  
I.MIO**I*,.L YII- *1"",51S r~,", . l""no" 
C D U I U O  o(.OD<IIC I"""<. 

t5PIAC6S EIEV. DATKD JULY 19611 

VERTICAL CONTROL DATA 
by the 

Coast and Gwdetlc Survey 
SCLLLVIL MI"" or IS*, 

LINE 101 
(JeFGirE-3er) 

LINE 101 
(CdnLlnued ) 

ThlS l i n e  rollows the  Atchlaon. DXNCII HARK AUJVSTeD ELEVATION 
Topeka and h t o .  Po Fa l l ray  w t o  the e L o ~ a J  (Pea t ]  
end o r  the  m a d .  

The o r l g lne l  me ld  "ark (1-701) 
was done i n  Msrch 1933 by a par ty  
DuPervlscJ by A.C. Thoroon. The I l n  
ran re leve led  (L-2203) r ron  bench 
nark R 24 t o  the  anrl o r  the  l l n c  i n  
Ausuat 1734 by a par ty  oupervlaed by 
G.A. P1.h. and I n  May 1939 (L-0632) 
I r on  tho boglnnlng o r  the  l i n e  t o  0.5 
n l l e  rest o r  l l r t t h l e  by a par ty  su- 
Pervlaed by G.R. Shelton. 

These e leve t lona  are darlvcd r r a  R 211 691.075 Z269.9?7 
a comblnatlon o r  the 1933 lave l lng .  nv 125 ( A T ~ P ~ Y )  695.029 2200.q11 
t he  1934 and 1739 n l e v a l l w a  anl are S 24 697.657 2200.096 
based on a supplementary adJu r tmn t  
o r  1954. mr 127 (AT&SPRY) 701.622 2301.935 

T 24 
nENCll RAIU 

716 712 2349.772 
nwusrEn ELRVATI~N nv 120 ( ~ ~ k s r ~ n y )  71t :pz  2352.036 
l h 3 t e ~ s J  Ib'eeL J 

C 24 48 661 
RV 101 ATCSPD' 498:541 
RV 102 [*TzmRYJ 
D 24 
16!37 (USQS) 

RV 104 (ATUFRY) 
E 24 
RV 105 (ATSPRY) 55 674 
P 2) 56k619  
RV 106 (ATCSPRX) 570.99  

1883 (USGS) 5 3 897 
ATCSPD' &:336 

tmLspmJ  592.053 
0 24 597.830 
1971 (USOS) PHNX 6OO.665 

RV 109 (ATkSPFN) 590.506 , H 74 596-160 
n. ~ n ~ ~ Y l f l ,  *,.oft, 
J 24 571.428 
RV 112 (AThSPRY) 570.205 

1865 (UGS) 558.360 
RV I13  [ATLSPRY] 566.056 
RV 114 ATCSPRY 571.071 
K 24 
1935 (IIJDS) 3;:;;: 
RV 115 (ATkSPFN) 577.040 
L PU 5 1 734 
RV 116 ATLSPFN $5:lGl 
RV 117 IATuPmj  597.441 
l4 24 607.704 

TIE L Im LXAVTS AND nR-XHPRRS 
TIE QUALIRA . 

LIM. I02 
(&-or) 

Thla 11"s r o l l o r s  gravel  rand 
aerona the  SY sacllon o r  tho quad., 

The Pleld work (Ir10715) r e s  dona 
I n  tk mu-r o r  19G2 by ,y par ty  au- 
pervlssd by C.A. Annla and i n  cwpe-  
r a t l o n  with the  Arlzonr i l l ~ h m v  Ds- - .  
parLmnt. 

Theaa e leva t lana  an, beacd on a 
supplemntary  a d J u s t r n t  o r  1962. 

~ E N C I I  HAM AWUSI'P.. ELEVATION 
TRetsrmJ I h e t J '  

QUAD 331124 PAGE 110. I 
AAIZONA 
LATITUDE 33-30; TO 34:OD' 
LONOITUDE 112'30 TO I13  W' 
DIAGRAM PHOENIX N I  12-7 





U.S. DLPUITMUT Cf aYUI tRCC 
I I Y I I O m U I I ( I I  YmLTt S K C S  m t l O I " A l D *  
S(YII UD WWN wrm 

VERTICAL CONTROL DATA 
by the 

Cos~t  and Oeodetic Survey 
I E A L C Y C t  DATUM OF 193. 

. - . . X l i 2 i  PICE NO. 6 

---..%. 2a04 (USW) .r.rc Arlzona r-urrvMarloapa mamowvm~ -nAL ...., 
--ArlzaIM mc-rnss? .01. c~mcv sr Pam79 "ELI... ,011 C*"".. 

Wlekenbu lClCnbvlg - 
DI... r..~."_n~.-".."..l 701.  **I._ L ~ 0 . . . , 1 0 . , . e "  .,...,. ,..* 
e ~ ~ m a c ~ ~ . ~ . . ~  dKUTnbux 

"7004 Plm" ........ O.. ..,'1"1 L*..,,rn. C..*.L"",B"" 
StanQbd d l sk  

-. 
~ ~ F ~ C O O &  

R 
U=. a. P..., 

A.C.Th@lson .~<~."..... 
May 1939 - *.'..,.* 

1.7 mllas southeeat  along t he  Atchlnm. Topeka k Snnte Pe Rnllwny 
r- Wlckenbu , 2.1 ml les  northwest of t h e  o ld lne  a t  fillah. 100 r ee t  
s o u t h d t  c 142, and i n  a rlat a t  t he  north bro-a nnnll  r ldgr .  
A united s t a t e r  aeologl081 Survey s tMdard  cap, r t m p m  " 2 ~ h  PIINX" end 
rlversa on the  top or a 3-1/2 lnch i ron  plpc.  

.rn'.". C*"O, . rn  
"N 24 1933' 

Recoveeed a? dsncrlbcd 
m,..LrD"I.O"l c.c..L.."r.O", 

Rec~vered as deaerlbed 

A t  Wlckenbu 0.4 m 1 1 0  south or the  Atchlaan, Topcks k s s n t a  ~e 
r n ~ l x n y  ~ T X E K ~ A  ree t  south or rallcport 140. 55 ree t  r e a t  or t he  
center l lnc  or thc t m s k  and i n  the  e o m - l  o r  a rraldenea yard. A s la l tdn~d dlnk. otMpOd 'I 211 1933" and a3t  i n  thc  top o r  a concrrte 
post .  

<-,. 
m0.r 0, .*.,. 

A- 
"S~C".Q..K 

1 ~ 3 . 3  ,,..".=- 
R ae.m..,m" LAA.~~,zB~s.&~I er.,r mna '**." HarlcOPB 

,.,..,""cP." .r*n r*mr.o. 

Recovered ar deaorlbcd 1.T.k S.P.Ry. Recovered ar described 
o=..$,.m ".,em, -, 

D I . . L ' e " I U I  

1.6 n l l e a  southeast  s l o w  the  Atchlnon, Topeka k Sontn Fc Rnllway 
1.5 a l l s o  northwest along the  ~ t c h l a o n ,  Topeka k s a t a  PE ~ a i i r a y  

' r- Y I E ~ ~ " , ~ .  n o ~ t h w e s t  o t  milepast  142, a t  cu lver t  A 142,  am^ i n  
P m  W l e k ~ ? ~ ,  northwcet or mllcsas l  139, at  cu lver t  U 139. end i n  

t he  top o e #outWest  conerete headra l l .  A  landa am Monel-metal 
the  top 0 IE anrlhh'eot concrete hcsdrall .  A atandam Monsl-rctal 
r lvet .  

rlrct. 

e.,*.e ..a. ,. - "C..C., TO." 

C-rv R 
Mr. 0. ..".. 

A.c.morsan 
"S<W,.V -7 ,  

Msr 1939 
.,..".a 

.~.'."..". 

U"".. 

d f a n d - l Q L  .71siii .o...,a 
"Q 24 1933" 

.l.l.... E*.. 

We~vek-ed so deaerlbad 

D...,,#~",~.. 

0.5 111. southernst along t he  Atehlnon. Topeka h s an t a  Fe RallWaY 
1.6 mllea northwsnt alonr the  Atchlson, Topeka L santa  Fe 

f - m ,  northre.t or .iiepoat 141, n t  cu lver t  c 1Ii1, end i n  
nsllwny Prom &&Sauz. 600 r d n  southeast or mllepost 138, st 

the the aauthreat ooncrete hepdmll .  A s landam   on el-metal ~ r r s t l c  A 139, In the  top or the  northenst  oorner or the  aovtheaat 

rivet. 
rlw rsll, and 10 rcet northeaat of t h e  csn ter l lne  or tns traak.  A 
alsndnlll dlak, stamped "Q 24 1933. 

...,. Arlrara 

A.C.Thoroon Y l c K e n b U r e  
rnce",., e.vc 

DI... r , .~DI .C.m*."~" l . .c . l  10.. 
. . . , . ~ ~ . - ~ ~ n , " ~ . . . " l ' r  .W" 

1.6 rilles aouthess t  , nay 1939 ~".".C,,"W".". 
h w t  ,.." ,"G C"...C.," l.." - Moncl metal r t v e t  

.caw.. ,W" Tau... 



SECTION B: TRAVERSE D A T A  

0 TRAVERSE DIAGRAM 

TRAVERSE CALCULATIONS 6 ADJUSTMENTS 
l 

COPIED FIELD NOTES 



TRAVERSE DIAGRAM 

DENOTES TRAVERSE NO. I 
DENOTES TRAVERSE NO. 2 - - - 
DENOTES TRAVERSE NO. 3 - - - - 

L& DENOTES NGS CONTROL POINTS 



PRIMARY TRAVERSE* I 
~~p - 

' P,-u"r;.n,: >U,".'l, i . , l J  
)I, I , - , ' . ' . ,  , : '..4 ,,I., 

,c,,',<,,,.: bt i1.1 \L,l., 
I , . l , t  - 

.TOY: WlCl.. .4h,GlAL 
?HOl'U CUNTIIUI. 

~ -. - - . . . - . - . . . .., ..~ . 
B Y :  JOS/CT 

-Po~nt-G!Ltad-- L4lrcctlon - Distance ' . rnrtnrng east 

S t a r t  
2<72 

--,R .---YE- '15 
106'5827 .-U 4$4 1107. 66U 

14-91 .<:> ' 4656 .t.yc;~ 
101 1063172:%'?4 457933.442 

, TH SE 29 37 39 .o . zsoa .&a0 
-92 - 

TR 
r V ? ? B b 2 7 E 6 1 -  4 4 9 8 t m 0 i L  

SW 0 46 l c . 0  3124.410 
104 11176 782.164 

.. . ~ 

4Y3774 .z44 
I R S E ~ - 4 4 - 5 4 - 4 4  .f:!----6747; 11(> ~ ~ . .. 

105 10719h6.83t 
TR 

46'1544.811 
SE 34 13 1'3.0 7b'35.15(1 

---fUb -- ~ & 5 & 0 3 ; 4 3 4 - - - - -  
T H  

4&S072=5&5- 
SE 32 37 15.0 39t15.260 

107 1062314.754 
~ I E - - 1 5 - C 1 1 - - 4 > ; 0 - - - 9 ~ l p . ~ ~ . ~ L  . 

470977 .SO1 
. . ~ ~~ 

108 1 t$53L88L~. 3~39 '473470.46h 
TR 9E 2% 19 2Y .Cb 4111<1.6CO 

Traverse course5 a f t e r  Cu,npass kule  
-2c.32 . .. . 

I N  SE 55 14 34.5 4i,%C. .k.22 
101 

-4wu->= '! -.-, . ,. 0.aV.a1h53-- 
,,?D 



SECONDARY TRAVERSE* I 

I.~ 
I 

J o b .  WICK. AREIAL 
PHOTO CONTROL . . ........-.. - .. - 

~. . - 
30%. 1080%.18.222 472'310 . E . 5 5  

I n i n T S Q 7 k X  2r533TGPO- 
11%. 107%24'%.3%& 47 1753.735 

TC SW 12 51 50.1 12970 :340 
-Lm o,"cn' 7-.r be.t ... ti.tiii".Po.i.r,t..' ............... -.C"Fn '" ,-=-... . . .  

Ob,,-,. u . 3 3 . - ~  46887 1-.95fT- 
TC NE 6 3  St:] 36 .2  0 . '352 

61:)0 1 I:J65&1:14 . 4 15 4C.9872.810 
n  t i a r l o  L: dbq20 

NW 34 13  22 .5  i s  t h e  f i s e d  f o r e s i g h t  b e a r i n g  
I 
! 

Leg w uuao lllrect l o n  ~ 1 1 s t a n c e  UCC . r o l n t S  t ' o l n t  1-5 r o i n t  ............................................................................. 
, s .  e ~ i . . . .  - .............. .. . . . . ~ .  ~~.~ - 

Leg H Quad D i r e c t i o n  D i s t a n c e  Occ . P o i n t  HS P o i n t  FS P o i n t  
1 fiR 11:16 E2 4%,.1:1 .:=- .I,ou2 . 450 1131 (:I 103 

HK ~ b /  3 1 7 . 0  I 1 3 ' ~ k .  . '3 / 1.) 1 ~ ' i j  i<:~ii 3 C  
3 AR 247 10 1S.O 2633 .%.215 3ij~. i 03 11E. 
4 - AR 1 E.C. 57 04 . 0 12'370 .'340 11%. 30%. 6 i:10 -7 ...-.. . . . .  . . .  - -. - , e~ - s~ -edu j - .~es  a+tr l -  'Conlp.a'ss' ~ ~ l e - ' & d j - ~ u s 5 f ~ n ~ f - '  

1 0 1 1033173.071 457933.486 
I N  NE 51 (:IS 12 .3  ,q a=; ,:, ? . .- -r . 6'33 

1 U3 1 VW3 1 b,, .St.:# ~ 4 ~ 6 5 3 g s . c J ~ ~  - 
I N  SE 41 1.5 37.1  1 13'37 .(:I47 

3 <I%, 11:101:1&18 .4&J 
? - -- I 47291 1 . I 4 5  .... .. ..... ....... .. .. .... .... 7 N  . b 

l;r'25.-54--42-. 8-.- 
L 24,. ..-ct.t. 

11& 1078249 . E.57 47 17e.0.307 
I N  SW 12 51 45.9  12C.,71> .728 

. . -. -. - 
C.lJt.1 l l ~ b = # b ~ 4 . 4 1 5  4-GE87278;%T<jCi-- 

IN SW 83 54  50.5 0 . (>00 



SECONDARY TRAVERSE* 2 
I 

F'rogl-am : SURVEY 3.03 1:11-.l 1-ln3.:i~ 
--.Fn= -A-m-eT-wr cyycT K....-. 

. . . . . . .  ...-...-.. ........... 
: A l l  

. . . . . . . . . . . . . . . . . . .  
F'age E. 

-. , 

Job: WICK. AREIAL - 
l-'HUIU L T  

Point  Quad Direct . ion Dis tance  Northing East i ng ..................................................................... I 
' 1  S t a r t  ! 

10'3 1049534 . '301:l 4754'35.132 4 
,77 ' ~ t r s u m - - - . - 2 ~ 1 2 2 n q o  ---.- 
I 11 1 10481136.193 476866 .<:I2 1 1 TR . NE 25 2L 47 .en 5457 0 2 -  I - . . ~1.11:) 

i 
-7-n- 1-~53o3~;7ok;-..--. --- 4742~l~CIT2~l-Q--~ 

'TR I 
SW 81 50 41 .E. I213 .4E.13 I 

, 118 1 i1528C,0 ,573 478009 . 1112 1 - -- 7 - w  s t  w-Qm:. 4 a . l ~  .'t / t J  I 

. Temporary I n t e r s e c t i o n  Polnt  104'3534.673 475435.23% 
TC NW 24 32 02 .3  9 .24'3 

Traverse  Leg L i s t  
Leg # Uuad Direc t ion  Dis tance  Ucc .Point  E;8 Point  ~ S ~ o i n t  

1 Af? 1 E.4 16 55 . Cl 2022 . 1:!41:1 1 i-i9 1:) -- -- 11 1 3 
... ... z---AR--,,,.Ty-z,- c- ..... r-mflc '- ... ........ ... 

11-1- ' ' ' I .  ?4.-n.-t .m . . 1 0'3 -1T7--- 
3 AH 56 23 54.0  1213.461:l 117 111 118 
4 AR 135 53 24.0 4205.4713 11s 117 1 

11-avel-se COLLI-ses Lumpass KU l e  R d  ~ u s t m e n t - - ~ - - -  -- ........................ .... - ............... . I 
1 I) '% 11:14'3534 . '3I:)l:l 475435.132 

IN SE 45 02 3% .8 2022 . (>(I3 
. Ii-qn. ... , ,, .. , .. . . . . . . .  

i-i-r - ulut . .edo 4 ,g;gc;-g.... (:,<iF----' 
I 

I N  NE 2.3 2% 44 .&. 5455.868 
117 1053032.83-? 47'3211:). 150 
IN 'SW r- 

~ -- 
c; 1 '80 +.;a . -8 1 Z p  

118 1052B60.725 47801:IS .q.51 
IN 5w 37 44 0'3 .2  42i:15.432 

i 
1 
i -- T I . , , - . - - - - - . . .  -- 

1774'3534.. ~ L I I : I  47F43r-1 0 ..#.I. SF-- i 



INDEX BOOK #1 (hor izonta l )  
( O f f  i c e  Reference #71) 

DESCRIPTION PAGE NO . 
......................... Photo Point Description & Location 1 - 9 

Blank ..................................................... 10 - 18 
T 

Horizontal and Trig Level Ties ............................ 19 - 78 
Side Shot Panel 1 4  ...................................... 20 

Side Shot Panel 8403 (McLain Harbers Co.). .................... 21 
I 

Side Shot Panel #1 ........................................... 22 
Side Shot Panel #2 ........................................... 23 

USC&GS Control Wickenburg and Reference Marker #1 ......... 26 - 27 
Side Shot Panel #7 .......................................... 29 

Side Shot Panel #5 ........................................... 30 

........................................... Side Shot Panel # 8  35 

................................................ Side Shot ERM 39 

Side Shot Burg (angle check) ................................. 40 

Side Shot Panel #12 .......................................... 41 

................................................ Side Shot ERM 47 

Side Shot Panel $17 .......................................... 50 

Side Shot Panel #18 .......................................... 56 

................................................ Side Shot ERM 57 

Side Shot Panel #20 .......................................... 58 

Side Shot ERM ................................................ 60 

Side Shot Panel #19 .......................................... 62 

Side Shot Panel #16 .......................................... 63 

Side Shot Panel #3 ........................................... 65 

................................................ Side Shot ERM 66 

.......................................... Side Shot Panel #15 77 
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INDEX BOOK #2 (horizontal) 
(Off ice Reference #72 

DESCRIPTION PAGE NO . 
Side Shot Panel #1-A ......................................... 1 

Side Shot Panel #10 .......................................... 2 

.......................................... Side Shot Panel #14 5 

Vertical and Angle Checks ................................. 7 - 10 

























SECTION C: LEVEL DATA 

LEVEL CIRCUIT DIAQRAM 

TRIO LEVEL LOOP CALCULATIONS 
I 

and ADJUSTMENTS 

SIDE SHOT CALCULATIONS 

COPIED FIELD NOTES 



LEVEL CIRCUIT DIAGRAM 

0 USC8GS BRASS CAP 
- -- TRIG. LEVEL LOOP 
- - - -  ----- DIFFERENT LEVEL LOOP 

POINT NUMBER 

ERM'S DATA FROM HASSAYAMPA 
RIVER BY W. 



TRIG LEVEL LOOP #1 (FIELD DATA) 

102 5.40 5.17 88-25-44.25 
3810.71 

101 5.17 5.17 91-34-58.25 

101 5.28 4.54 91-36-24.8 
4659.17 

202 4.54 4.98 88-25-52.5 

202 4.53 4.93 93-15-35 2972.96 

P-4 5.20 4.53 86-44-56.5 

Diff. (2080.08) 

T r i g  Level Error - t0.33 Feet 

t104.71 -------------- 
-105.26 

-129.91 -------------- 
r127.11 

-169.45 -------------- 
r169.27 

+104,99 
2273.29 ----------------. 
2378.28 

2378.28 -128.51 

-169.36 

2249.77 

2249.77 ---------------- 
2080.41 



TRIG LEVEL LOOP #1 (ADJUSTMENT) 



TRIG LEVEL LOOP #1-A (FIELD DATA] 

TRIG LEVEL LOOP #I -A (ADJUSTMENT) 

INST. 
LOCATION 

P-20 

113 

113 

112 

112 

110 

INST. HGT. 

5.21 

5.25 

5.31 

5.22 

5.36 

5.07 

rl 

STATION 

110 

112 

113 

P-20 

I 

TARGET HGT. 

5.25 ___________-._--___---------------------------------- 
4.97 

5.22 

5.35 

5.07 

5.08 

Diff. (1965.74) 

f :\~lsc\loopl-s ?La 

HORZ. DISTANCE 
(ADJUSTMENT) 

4818.97 

5910.56 

6246.96 

16967.49 feet 

Trig Level Error - t0.52 Feet 

MEAN ZENITH 
ANGLE 

88-45-05 

91-16-09.75 

90-45-40.5 

89-15-01.25 

90-58-48.25 

89-02-02 

Correction Formula: 0.52 (Elevation Error)/16976.49 Trig Length - +0.0306 Per 1000 ft. 

I 

I 
i 
1 

ERROR CORRECTION 
(t0.0306 Per 1000 ft.) 

4.15 

t0.18 

+0.19 

SLOPE 
DISTANCE 

6249. 38 

t 

591 95 

, 4820.35 

VERTICAL 
OIFFERENCE 

181.73 

t77.84 

-137.15 

VERTl CAL 
DIFFERENCE 

-------------- t136.14 

-138.16 

-78.46 .------------- 
t77.22 

-82.18 -------------- 
+El .27 

VERTl CAL 
DIFFERENCE + E.C. 

+81.88 

+78.02 

-136.96 

VERT. 
DIFF. MEAN 

+137,15 

-77.84 

ELEVATION 
(ADJUSTMENT) 

1965.74 

2047.62 

2125.64 

1988.68 

ELEVATION 

Diff. (1988.68) ------- 
2125.83 

-------- 2125.83 

2047.99 

2047.99 

1966.26 



TRIG LEVEL LOOP #2 (FIELD DATA) 

TRIG LEVEL LOOP #2 (ADJUSTMENT) 

INST. 
LOCATION 

101 

103 

103 

P-6 

P-6 

116 

116 

106 

D i f f .  (2107.07) 

T r i g  L e v e l  Error - -2.21 Feet 

INST. HGT. 

5.20 

5.30 

4.63 

4.69 

5.03 

5.10 

5.31 

TARGET HGT. 

5.15 

4.65 ..................................................... 
5.30 

4.77 -----_--_---.------------------------7--------------- 
4.69 

5.35 ___-_____-__..---_----------------------------------- 
5.10 

MEAN ZENlTH 
ANGLE 

88-54-51.25 

90-35-27 

89-26-07.75 

90-34-39 

89-26-05 

91-24-00.25 

88-37-42 

SLOPE 
DISTANCE 

9585.70 

t 
11399.24 

, 2634,15 

I 

12976,69 

VERTICAL 
DIFFERENCE 

+181.69 -------------- 

-116.90 -------------- 
i111.64 

-------------- -26.63 

t26.33 

.------------ -317.31 - 
*310.84 

VERT. 
DIFF. MEAN 

+181 .69 

-114.27 

-26.48 

-314.08 

ELEVATION 

-------- 2378.00 

2559.69 

-------- 2559.69 

2445.42 

2445.42 ------- ----------, 
2418.94 

2418.94 ---- -- ----------- 
2104.86 



TRlG LEVEL LOOP #3 (FIELD DATA) 

TRlG LEVEL LOOP #3 (ADJUSTMENT) 

INST. 
LOCATION - 

109 

111 

111 

117 

117 

118 

118 

109 

D i f f .  (2000.87) 

T r i g  L e v e l  E r r o r  = t0 .81  Feet  

INST. HGT. 

5.19 

5.38 

5.27 

5.18 

5.22 

5.22 

5.16 

TARGET HGT. 

5.12 ------------.---------------------------------------- 
5.19 

4.83 

2.68 

5.05 

5.18 

4.48 

MEAN ZENITH 
ANGLE 

91-17-44.5 

88-42-58.5 

88-50-50.25 

91-10-54.5 

91-04-27.75 

88-56-03.75 

90-34-11.25 

SLOPE 
DISTANCE 

2022 .87 

1 
5457.72 

, 1213.86 

1 

4206.31 

VERTICAL 
DIFFERENCE 

-------------- -45.67 

+45.51 

r110.23 -------------- 
-110.07 

-22.59 -------------- 
t22.61 

-41.15 -------------- 

VERT. 
DIFF. MEAN 

-45,5g 

+110.15 

-22.60 

-41.15 

ELEVATION 

2000.87 ----- 
1955.28 

-------- --------- 1955.28 

2065.43 

---- - 2065.43 

2042.83 

---- - ------------. 2042.83 

2001.68 



SIDE SHOTS - ELEVATIONS BY TRIG METHOD -- 



SIDE SHOTS - ELEVATIONS BY TRIG METHOD (continued) 



INDEX BOOK #1 (vertical) 
(Office Reference #69) 

DESCRIPTION PAGE NO . 
...................................................... Loop 11 3 

Loop #2 .................................................... 4 - 5 

Loop #3. Panel #20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

Loop #4 ...................................................... 7 

Loop #5. Panel #17 ..................................... 8 

....................................................... Loop #6 9 

Loop #7 Panel #4 ............................................. 10 

Loop #8 ................................................... 1 - 12 
Loop #9 Panel #403 (McLain Harbers) ....................... 13 - 14 
Loop #10 ................................................. 15 

............................................. Loop #11. CP #11 16 

Loop #12 ..................................................... 17 

Loop #13 .................................................... 18 

Loop #14, Panel #1 ........................................... 19 

Check to Panel #l-A .......................................... 20 

Check to Panel #406 (McLain Harbers) ...................... 21 - 22 
.......... Level Check Panel 8407 (McLain Harbers) to Panel #8 23 

Elevation Check .............................................. 24 

Centerline Roadway Checks (Recero Road) ...................... 27 

Check to Panel #7 ......................................... 8 - 29 
Found ADOT Bench Marks ....................................... 30 









. . .  . 
, : >>.'> "; 5 , ' ,.<? .,'".>. . ' . . , , ; .. , . . ;  '1,:. : 
.. .. :. ..-, ~.~ ;.. . ..:;,. ,'<7? .... ' ... . * , ,  . .\ ,.... ' :  ' 
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.W*H- .:_Tb!?~~,~u.rr_~~~rlk-G D u.rtrc. fl D O  r-:fE~rt?s. - 

DISK _bLU-!L~LL=6?KLF, EL-E !::-_?O&O,?? .. ... .- 





INDEX BOOK #2 (vertical) 
(Off ice Reference #70 & #72) 

DESCRIPTION PAGE NO . 
......................................... Profile Check AA-1 1 - 3 

......................... ............... Profile Check B-1 T! 4 - 7 

Profile Check E-2 ......................................... 14 - 1 6  

Profile Check T-1 ......................................... 24 - 27 

I Profile Check S ........................................... 28  - 30 

Profile Check E-2 ......................................... 36  - 42 

.............................................. Profile Check M 4 3  

ERM Check Little San Domingo Wash ......................... 45  - 47 

ERM Check " G  & Hn ......................................... 4 8  - 5 1  

ERM Check Wash "K" ........................................ 52  - 54 

........................................ • ERM Check Wash "En 5 5  - 5 7  

ERM Check Wash .AFN ....................................... 5 8  - 5 9  

ERM Check Wash .NW ........................................ 60  - 6 3  

ERM 214 & 216  San Domingo Wash ............................ 64 - 66  

ERM 110  Little San Domingo Wash .............................. 11 

ERM 111 Wash "F" .......................................... 12 - 13 

ERM 112 Monarch Wash ......................................... 1 4  

ERM 113 Wash .Im ............................................. 1 5  

ERM 114 Wash .JW ............................................. 1 6  

ERM 118  Calamity Wash ........................................ 17  

ERM 115  Wash "LW ............................................. 1 8  

ERM 116  Wash .M" ............................................. 1 9  

............................................. ERM 117  Wash ''Ow 20 

.................................. ERM 203  Power House Wash 2 1  - 24 
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%Din 
DISK HI ELEV, I.,, ~ ..... 





Name 

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

Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Phone 

a a water resistant surface sizing. 

Projects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.fl81.6.S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  /:.!4, 
. . . . . . . . . .  . . . . .  . . ? e = / ~ . ? . 4 .  .A@.+e.<f<flKs. .,?. 

-1 G . . . . . . . . . . . . .  8 -/a . . / . .  . .  .$. . . . . . . . . .  ... . . .  .... 
,I '1 

. . .  . . .  S76.5~7!47??+. .&F..m. . * . I . .  .U%-Asy.:, s . .  . l ) .  
,, r t  

. .  . . . .  . .  ~ . Z F . ? C ? ? ~ E .  . ,EIz.?. ?! .+.. . .WSFI. .E. . I  ,a, 
' I  f ~ w f 3  r r t b l ~ a i u  mnsil 1 4 , .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I I 

" 0 
. . . . . .  . .  . . . . . . . . . . . . . .  .%-?.d,!. . . .  w.rtsv. . x .  .K 

.I ,I 
11  ...................... ,?*N .F, . . 

, i " "  
! b . .  

r l  17 . . . . . . . . . . . . .  . . . . . . . . . . . . .  .EE r . R ' .  9. . .  .*.+z. 1's 
I I ,, 8 ,  

I B . . . . . . . . . . . . . . . . . . .  E ~ M  ? . 6 . .  . .?.F!+. . .'7. . . . . . . . . . . . . .  

B & S Indusdries 
Builder's ond Sumyois Suppiy 

To reorder call: 1-800-733-9281 































INDEX BOOK #3 (vertical) 
(Office Reference #70-A) 

DESCRIPTION PAGE a0 . 
ERM 200 .................................................... 1 - 3 . ........................................... ERM 201 Wash .CW 4 - 5 

..................................... ERM 204 Calamity Wash 6 - 11 
............................................ ERM 101 Wash "N" 12 

I ......................................... ERM 205 Wash "0" 13 - 16 
......................................... ERM 206 Wash .E" 17 - 21 
............................................ ERM 207 Wash .LV 22 

............................... ERM 208. 209, 210 Wash .Km 23 - 32 
..................................... ERM 211 Monarch Wash 33 - 39 

ERM 217 Ox Wash ............................................. 40 

ERM 213 Wash .HU ......................................... 41 - 44 
............................................ ERM 108 Wash .Vw 45 

............................. ERM 109 Little San Domingo Wash 46 

Check Profile at Morristown .............................. 48 - 51 





Address 

Telephone 

Property of 



















































































- I . 1 - I 
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10, $3 0 374 /968.88 
---- 
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SECTION D: 

r> 

COORDINATE LlSTHQ OF PROJECT 

USTINQ OF BENCCUARK ELEVATION 
I 

ALONQ STATE ROUTE 93 



Job : WICI:;. Ai<EIkL 
~. .. . . ...., ~ ... .- 

F'HO'TU CUNTh'Cli 

F 'oint G!uac! Direct i o n   distance^ Wurthinq East inq E l e v a t i o n  

L i s t  
l(:ll CP-1 1063 173.07 1 4!F- .... ,-,.> 

8 r d d 4  .45& 2';;78 .i)ii!i:~ 



) 

Additional ERM Descriptions 'and Elevations 

March, 1993 



- - 

ERM LOCATION AND ELEVATION 

Page 1 



Page 3 



Page 2 



WICKENBURG AREA DRAINAGE MASTER STUDY - EAST AREA 

APPROXIMATE COORDINATE LOCATIONS OF ADDITIONAL EM'S 
ESTABLISHED IN MARCH, 1993 

ERM # Wash & Sheet Northinq Eastinq Elevation 



SECTION E: 

ERM REFERENCE DIAQRAY SHEETS 

ERM DESCRIPTIONS 

QENERAL LOCATION MAPS OF ERY POINTS 



M P l H G  O N  M A R K  AGENCY I C A S T  I N  MARKS1 

i 

I I i I I 

/? 7. rt l ZS rq 3" RAM* C w P  F L w S w  W I T ) +  G R 6 u . d ~  6 0 0 ' 2  E ~ s r  
O F  S . P .  9.3, 5 0 0 ' Z  H L O N ( .  D x Z T  R5 W I T H  E W r R u N c E  S r G d  G . D . L . E .  

T l + t u  loo  E*4ST OF D E R T  R3, 

P O Z ~ S .  cr4hl EL? SeTi-4 FKC1,-- ,'.L!- ~ = ~ I ? c P _ ' ~ , - J ;  

f ' o r ~ ~ r  rs 4 , F Z O * ~  C O , , ~ , J  T ~ , , , P J  UJ T C I C I E , ; )  ITV TC (- 

I 

S K E T C H  

F O R M  DA t oc? *a For us. 01 * i s  form. s.. TY 5.117; the proponent 
a ~ l n s y  i s  TRADOC. 

1, 
R ~ D ~ A ~ ~ s ~ A  r o R U ~  1 ~ 3 .  DESCRIPTION OR RECOVERY OF HORIZONTAL CONTROL STATION 



C O U N T R Y  

U.2.A 
L O C A L I T Y  

bJlc~Er\lEdeLi 
L A T I T U D E  

FEow 4)1c~E,., nwK6 1.3  r * L O N G  alscj< 

F U R D E N  R U  T H E N  R T  O d  E L L I E  T M d K  TR.v4rL /.A M X . 7 0  E N D  O F  

T R R s L .  F O R I C S  2h.J TRdSL M t Q I Z l < E O  W Z T U  Y E L L D L L I  F L H & & Z N 6 ,  

I M 0 R T H I N G ) I E A S T I N G I  ( F T )  

1~?21.~4.f3-rt 
I N O R T H I N G l I E A S T I N G I  1 ~ ~ 1  

IMI 

T Y P E O F U A R K  

3"&lIffl1~dl'~ &f 
STAMPING O N  M A R K  

E m  -Z& 
L O N G I T U D E  

.. 
10 O B T A I N  G R I D  A I I U U T H .  ADO TO 1 N E  G E O D E T I C  A Z ' U U T *  
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ERM 
NO. - 

ERM LOCAnON AND ELNAllON DATA: UlST SIDE 

Elevation Descriution of Location 

ERMs from East Side Control Suntey 

ERMSPE 2257.14 

3 in. aluminum &ip marked "MCFC ERM-1PE" flush 
with ground approximately 600 ft east of State Route 
93, 2 miles north of Wickenburg. Approximately 500 
ft  along dirt road near milepost 254 with entrance 
sign "GD.L.E.", them 100 ft  east of dirt road. 
N 1090505.657 E 44612357 

3 in. aluminum cap marked "MCFC ERM-2PE' 0.4 ft 
above ground on graded pad. 1.3 miles north of 
State Route 93 on Jack Burden Road, then right on 
Blue Tank Trail 1.2 miles to end of trail. 
N 1092154.879 E 456163.918 

3 in. aluminum cap marked "MMCFC ERM-3PE" 0.4 ft  
above grade. 2.5 miles northeast of State Route 93 
on Constellation Rd; north approximately 1000 ft  on 
Rincon Ranch Rd.; west approximately 1000 ft  to top 
of ridge. 
N 1090942.383 E 466809.475 

3 in. aluminum cap marked "MCFC ERM-4PE" 0.1 ft  
above grade. Approximately 75 ft  east of State 
Route 93 and 650 ft  north of Rose Lane. 
N 1085101.305 E 451230.244 

3 in. aluminum cap marked "MCFC ERM-5PE' 0.1 ft  
above grade. From Calamity Wash culvert at State 
Route 93, approximately 0.7 miles upstream, then to 
top of ridge on north side of wash. 
N 1081688.228 E 460189.194 

3 in. aluminum cap marked "MMCFC ERM-6PE' 0.4 ft  
abwe grade. 1 mile northeast along Constellation 
Rd from intersection with Rincon Ranch Rd to dirt 
road, southeast 0.5 miles to fork, right fork through 
gate and south to wash; follow wash 15 miles 



southwest to windmill, then 500 ft east to top of 
ridge. 
N 1080618.437 E 472911.194 

3 in. aluminum cap marked "MCFC ERM-7PE" 0.35 
ft  above grade. 0.7 miles southeast of U. S. 60 on 
Tegner St. to crossing over AT&SF RR tracks; over 
tracks, through gate to end of road at storage yard; 
600 ft along r id~e  behind storage yard. 
N 1076562653 ' E 454330.238 

3 in. aluminum cap marked 'MMCFC ERM-8PE" 0.2 ft 
above grade: At State Route 93 milepost 213 turn 
southwest on dirt rogd, go 0.3 miles to end of road, 
between two large steel drums. 
N 1071106.669 E 461399.142 

3 in. aluminum cap marked "MCFC EM-9PE" 0.2 ft 
above grade. 0.9 miles northeast of State Route 93 
milepost 212 along 4WD trail; to top of ridge on 
southeast side of trail. 
N 1070477.821 E 467064.194 

ERMlOPE 2195.10 3 in. aluminum cap marked "MCFC ERM-1OPE' 0.1 
ft above grade. From Monarch Wash bridge 
northeast 2 miles along wash to a well with windmill; 
to top of ridge south of windmill. 
N 1067090.519 E 475254.844 

ERMllPE 1945.85 3 in. aluminum cap marked 'MMCFC ERM-11PE" 0.2 
ft above grade. 0.75 miles southeast of milepost 212 
along State Route 93, then 700 ft across Hassayampa 
River bed to a flat, cleared area just east of AT&SF 
tracks. 
N 1064723.904 E 466226.218 

3 in. aluminum cap marked 'MCFC ERM-12PE 0.25 
ft above grade. From Monarch Wash bridge 
upstream 0.5 miles to fork in wash; 0.5 miles up 
south fork, to top of ridge on left, 
N 1063518.365 E 474236.864 



ERMUPE 2270.59 3 in. aluminum cap marked "MCFC ERM-13PE' 0.3 
it above grade. From south intersection of Garden 
City Rd and State Route 93, 2.5 miles northeast 
along 4WD trail to circle; along east edge of circle. 
N 1060399.202 E 484182130 

3 in. aluminum cap marked "MCFC ERM-14PE" 0.4 
ft  above grade. From San Dorningo Wash bridge, 1 
mile northwes8along State Route 93; 1500 ft  across 
Hassayampa River and AT&SF RR tracks to top of 
cut on west side of tracks. 
N 1056123.610 E 470118.537 

3 in. aluminum capiin concrete marked 'MMCFC 
ERM-15PE" 0.1 ft above grade. From San Doming0 
Wash bridge, 1.2 miles northeast along wash, in 
center of wash. 
N 1054570.315 E 478214.229 

ERMl7PE 1952.56 3 in. aluminum cap marked "MMCFC ERM-17PEn 0.12 
ft  above grade. 0.5 miles northwest of State Route 
74 along State Route 93 to dirt road, 500 ft along dirt 
road parallel to highway to top of cut overlooking 
State Route 93. 
N 1044868.956 E 480291.430 

3 in. aluminum cap marked "MCFC ERM-18PE1' 0.15 
ft  above grade. 1.2 miles north from State Route 47 
along Castle Hot Springs Road, then 0.2 miles 
southeast along dirt road. 
N 1044780.594 E 491864.805 

80d spike flush with ground. 2.2 miles southwest of 
State Route 93 along Gates Road to gate marked 
"062152"; north through gate and bear left on dirt 
road for 500 ft  to top of ridge. 
N 1038374.268 E 476618.528 

3 in. aluminum cap marked 'MCFC ERM-20PE" 0.15 
ft  above grade. 300 ft  west of Castle Hot Springs Rd 
and 300 f t  north of Rockaway Hills Rd, just south of 
Momstown cemetery. 
N 1039627.732 E 486410.803 

EXISTING CONTROL POINTS FOR EASTAREA 



GLO brass cap 1 ft  above grade at the quarter 
comer of sections 32 and 33, T8N R4W. 2.2 miles 
from State Route 93 along Constellation Rd, 
approximately 200 ft  north of road on side of hill in 
large rocks. 
N 1089542.412 E 467162.576 

GLO brass cap 2 ft  above grade at the corner of 
sections 5 3,10, and 11 in T6N R4W. 
Approximately 'I00 ft  northeast of Garden City Rd 
and 100 ft  northwest of Garden City water tank. 
N 1049884.580 E 475858.260 

GLO brass cap at +e corner of sections 7, 8, 17, and 
18, T6N R3W. At the north end of landing strip in 
the northwest quadrant of the intersection of State 
Route 74 and Castle Hot Springs Rd. 
N 1044507.777 E 491622.295 

GLO brass cap 1.1 ft above grade at the corner of 
sections 13, 1423, and 24, T6N R4W. 0.5 miles west 
of State Route 93 on Gates Road, north 2000 ft on 
dirt road, then west 600 ft  on dirt trail to monument. 
N 1039296.480 E 481064.821 

CULVERT HEAD WALLSIMISC. 

ERMlOl 2060.28 West side center rail of cattle guard on Jack Burden 
Road at the entrance to Remuda Ranch. (Wash N) 

Brass cap stamped "ADOT, Elev. 2033.41, Sta 
868+95.5". Top of culvert headwall on east side of 
State Route 93, approximately 0.5 miles south of 
Wickenburg. (Wash AF) 

Brass cap stamped "ADOT' with elevation and 
station not legible. Located on the east headwall of 
the State Route 93 culvert over Mockingbird Wash, 
approximately 2.5 miles south of Wickenburg. (Wash 
E) 

Brass cap stamped "ADOT, Elev. 1954.47, Sta 
1027t53.81". Located on the top of the culvert 
headwall on the east side of State Route 93, 
approximately 3.6 miles south of Wickenburg. (Wash 
K) 



ERM 106 1879.31 

Brass cap stamped "ADOT, Elev. 1894.74, Sta. 
1126+16.6". Located on the top of the cuhrert 
headwall on east side of State Route 93, 
approximately 3.9 miles north of the intersection of 
State Routes 93 anti 74. (Wash H) 

Brass cap stamped "ADOT, Elev. 1879.62, Sta. 
1144+76.7". Located on the top of the culvert 
headwall on west side of State Route 93, 
approximatel$ 3.6 miles north of the intersection of 
State Routes 93 and 74. (Wash G) 

Brass cap stamped "ADOT, Elev. 1891.44, Sta. 
1216+83.9". Located at the northeast corner of the 
San Domingo Wash bridge on State Route 93, 
approximately 2.2 miles north of the intersection of 
State Routes 93 and 74. (Wash T) 

Scnied 2" x 2" square in concrete. Located on the 
center top of the culvert headwall on west side of 

- 

State Route 93, approximately 1.5 miles north of the 
intersection of State Routes 93 and 74. (Wash V) 

Scnied 2" x 2" square in concrete. Located on the 
top of the culvert headwall northwest corner on east 
side of State Route 93, approximately 0.5 miles south 
of the intersection of State Routes 93 and 74. (Wash 
s> 
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of SR 74. Set 3-11? alum. cap on 518" bar in concrete 0.2' above 
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WICKENBURG AREA DRAINAGE MASTER STUDY - EAST AREA 

APPROXIMATE COORDINATE LOCATIONS OF ADDITIONAL ERM'S 
ESTABLISHED IN MARCH, 1993 

ERW # Wash & Sheet Northing Easting . Elevation 













WESTERN AIR MAPS, INC. 
P 0 BOX 14988 a LENEXA, KANSAS 66285 a (913) 888-5266 

FAX (913) 888-5361 

April 22,' 1993 

Mr. Timothy K. Meyer, P.E. 
Black 6 Veatch 
2111 East Highland Avenue, Suite 305 
Phoenix, Arizona 85016 

Dear m. Meyer: 

The purpose of this letter is to s m a r i z e  and explain the results of the field 
profile map checks of the topographic mappibg compiled by Western Air Maps for 
the Wickenburg area Drainage Master Study East Area. The field work was 
performed by Morrison Maierle/CSSA of Phoenix, Arizona from August to October, 
1991 and March 1993. The profile data was collected at approximately one hundred 
foot intervals along roads as selected by Black and Veatch. Profile lines were 
tied horizontally to planimetric objects plotted on the maps. 

All topographic information for the twenty washes in the study area was compiled 
from eighteen stereo photogranunetric models. In reference to the flight index 
diagramenclosedin the survey report, the photogrammetric models set were Flight 
1- #0/1 through #10/11, Flight 2- X0/1, 2/3 through 4/5 and Flight 2A - #2/3, 
4/5, 6/7. In accordance with FEMa 37 specifications, a field check profile 
needed to be taken every third model along the project corridor, or a total of 
six profiles for the eighteen models set up. The profiles were taken at washes 
A, B, E, M, T and S to insure that there would be no more than two 
photogrammetric models between themodels containingthe check profile locations. 
Because of the unique configuration of the project (each wash being a relatively 
short length in a northeast orientation compared to the overall project) the 
photography was flown perpendicular to the washes, rather than parallel to the 
approximate wash centerline. Even though no one wash contained three adjacent 
models, the criteria of a check profile at least every third model was adhered 
to by counting the models along the flight line which covered the low terminus 
of every wash, and parallel to the major axis of the entire project area. 

The ruggedness of terrain, poor accessibility and lack of distinct planimetric 
features caused the test profiles to be run along road and trails where an 
adequate number of contours could be checked. The beginning and ending point of 
each test profile was related to Arizona State Plane coordinates or a distinct 
planimetric feature. Intermediate ties made between planimetric features along 
the test profile run were used to check the horizontal scale accuracy of the 
maps. Since the majority of field observations did not fall precisely on the 
contour crossings, an interpolation between the contour lines had to be used to 
determine the elevation from the topographic map at the field point location. 

The criteria used for determining the acceptability of test profile observations 
are that the field observation must be within two feet of the elevation 
interpolated between contours for ninety percent of the observations and no more 
than four feetdistant anywhere, as describedin the FEMR 37 specifications. For 
spot elevations that fall on the check profile line, ninety percent will be 
within one foot with no observations at spot elevations differing by more than 
two feet. The following is a tabular listing by wash of the field observation 
test profiles acceptability. 

COMPLETE PHOTOGRAMMETRY FOR BElTER ENGINEERING 



As can be seen in the table below, Wash "5" did not have an acceptable percentage 
of spot elevations falling within the ninety percent criteria of plus or minus 
one foot discrepancy. After this result was discovered, a second test profile 
was run at the nearby vicinity of the first profile, with the acceptable data 
shown in the table. The map sheets were corrected to reflect the discrepancies 
found in the spot elevations of the first check profile. 

WASH NO. OF NO. OF OBSERVATIONS OBSERVATIONS 
DESIGNATION CONTOUR FIELD M&ETIWG 90% WITHIN 100% ACCEPTABLE % 

CROSSINGS OBSERVATIONS CRITERIA CRITERIA 

A 6 9 9 9 100 
B 5 13 12 13 92 
E 6 10 10 10 100 
M 8 11 11, 11 100 
T 12 14 14 14 100 
S 0 11 0 0 N/A 
s (reshot) 5 11 10 11 91 

CONTOURS 

WASH NO. OF NO. OF SPOTS SPOTS 
DESIGNATION CONTOUR FIELD MEETING 90% WITEIN 100% ACCEPTABLE % 

CROSSIWGS OBSERVATIONS CRITERIA CRITERIA 

T 12 
S 0 
s (reshot) 5 

We believe that these check profiles verify the accuracy of the mapping performed 
in the study area. If you have any questions or would like a further explanation 
on any point, please call me. 

Sincerely, 

WESTERN AIR MAPS, INC. 

Eric Cenovich, R.L.s., C.P. 
Vice President, Operations 
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PHOTOCRAMMETRIC GROUND CONTROL POINTS 

Control 
Point Eastins Northing Elevation 



1SIMULTANEOUS BLOCK ADJUSTMENT OF MODELS WESTERN AIR MAPS INC. LENEXA, KANSA: 

* * * *  BLACK & VEATCH WICKENBURG FLT 1,2,2A -6844- FEBRUARY 20, 1991 **** 

LINEAR PLAN-HEIGHT SOLUTION 

POINT E N Z VZ CON I1 



PAGE 2 
CON II: BOINT 



PAGE 3 
VZ CON 11 POINT E N 

299999. 459782.55 1080189.47 
201071. 467396.96 1076854.65 
201072. 464594.68 1075335.00 
201073. 460660.07 1073953.49 
201074. 456885.87 1071789.75 
201084. 454484.27 1077662.11 
201083. 456989.77 1079094.65 
201082. 461679.50 1081159.47 
201081. 464560.05 1082785.87 
203054. 466041.49 1079613.71 
101081. 454330.24 1076562.65 



POINT 
PAGE 4 

VZ CON I 



* * * *  BLACK & VEATCH WICKENBURG FLT 1,2,2A -6844-  FEBRUARY 20, 1991 ****  

STRIP PAGE . 

CON ID POINT 
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CON It 



****  BLACK & VEATCH WICKENBURG FLT 1,2,2A - 6844 -  FEBRUARY 20, 1991 ****  

STRIP 11. PAGE 

VZ CON I1 POINT 



PAGE 8 
VZ CON IL: 

RMSE SUMM?iRY 
HELD CONTROL PTS T I E  POINTS UNHELD CONTROL P T S  

POINTS 
EAST 



NORTH 

POINTS 
) HEIGHT 

BLOCK SIZE= 24 MODELS 
BANDWIDTH= 15 MODELS 




