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Data Collection 

Sverdrup Civil, Inc. provided Project Engineering Consultants, Ltd. (PEC) with a copy of the 
Survey Report prepared by Pentacore Arizona for this project. Data from this report was the basis 
for the supplemental surveying that was performed by PEC at Calle Cerritos and Avenida Del 
Yaqui, Guadalupe Road, South Retention Basin, and the Warner Pit Area. 

Horizontal Control 

Horizontal control was performed using Kinematic GPS. The GPS network was tied into existing 
control from the Survey Report using a least squares best fit: 

PEC PEC PEC Survey Survey Survey Description 
Pt# Northing Easting Report Report Report 

Pt# Northing Easting 

12 859985.3 14 685899.686 2 859985.383 685899.796 BCHH @ Priest and Guadalupe 
13 859972.193 688535.989 3 859971.988 688536.081 BCHH @ Hardy and Guadalupe 
17 857326.520 685899.568 37 857326.601 685899.407 BCHH 

Vertical Control 

Vertical control was based on control from the Survey Report. The primary bench mark used by 
PEC was the brass cap in the handhole at the intersection of Guadalupe Road ant1 Avenida Del 
Yaqui (Elevation = 1249.64). This was the primary bench mark that was used by Pentacore 
Arizona. 



Elevation 

ERMs 

Description 

Chiseled "X" on east corner of concrete PP base, +I- west of west edge of pavement of Priest 
Drive, +I- 50' south of center of Highline Canal 

Chiseled "0" in southeast comer of concrete PP base, +/-I 000' east of Priest Drive on 
northside of Highline Canal 

Chiseled "0" in southeast corner of concrete PP base, +I-2300' east southeast of Priest Drive 
on northside of Highline Canal 

Chiseled "0" in southeast corner of concrete PP base, +I-3000' east of Priest Drive on 
northside of Highline Canal 

Chiseled "O" in southeast corner of concrete PP base, +I-3500' east of Priest Drive on 
northeast side of Highline Canal 

Chiseled "0" in southwest corner of concrete PP base, +I-35' south of Guadalupe Road on 
eastside of Highline Canal 

Chiseled "0" in southwest corner of concrete PP base, +/-I 100' south of Guadalupe Road on 
eastside of Highline Canal 

Aluminum Cap in southwest corner of concrete PP base, +I-2200' south of Guadalupe Road 
on eastside of Highline Canal 



1232.767814, EP 
1232.934870, EP 
1232.863240, EP 
1233.109390,WALL 
1232.895596,WALL 
1232.894687,WALL 
1233.024572,WALL 
1233.084512, WALL 
1232.532516,NG 
1232.458125, EP 
1232.399440, P 
1232.176976, EP 
1231.815433 ,NG 
1232.266438,FNC 
1232.262139,EP 
1232.542622, P 
1232.582857,EP 
1232.561695,NG 
1232.443751,EP 
1232.413575, P 
1232.172153, EP 
1232.041878,NG 
1232.186444, FNC 
1232.071848, NG 
1232.692312,NG 
1231 .627951,NG 
1231.624178, NG 
1231.782099,NG 
1224.332980, L 
1224.198056,G 
1224.586352, TC 
1223 -918971,TC 
1223.388264,G 
1223.509156,L 
1222.592735, L 
1222.492117,G 
1223.018546, TC 
1222.369843, L 
1221.474638,L 
1221.368665,G 
1221.953424, TC 
1222.628428, P 
1222 -026147,L 
1221.987599,G 
1222.563576, TC 
1223.412060,TC 
1222.855787,G 
1222.899111, L 
1223.483152, P 
1224.624307, P 



1224.252076,EP 
1224.924709,EP 
1225.420247, P 
1226.853050,TCD 
1226.838718,TCDl 
1227.182656,TCDl 
1227.117760,TCDl 
1227.214135,TCD 
1227.172493,TCD 
1227.187367,TCD 
1227.108918,TCDl 
1226.876773,TCDl 
1227.074049,TCD 
1226.741433,TCD 
1226.712140,TCDl 
1227.230862,TCD2 
1227.249935,TCD3 
1227.164584,TCD3 
1227.052808,TCD2 
1227.146758,TCD2 
1227.184384,TCD3 
1227.176467,TCD3 
1227.115749,TCD2 
1226.961948,TCD2 
1227.010173,TCD3 
1226.990076,TCD2 
1227.169047,TCD3 
1223.742935, INV 
1224.256617, INV 
1226.528726,FCE 
1226.652683,FCE 
1227.036684,FCE 
1226.862671,NG 
1225.885796,NG 
1225.571367,NG 
1222.444695,TOE 
1222.817326, TOE 
1222.578603, TOE 
1225.231192,TOP LIP 
1222.909480,TOE 
1222.116947,TOE 
1224.132341, HIGH WATER 
1222.103062, TOE 
1222.332092,TOE 
1225.269319,TOP LIP 
1222.257669, TOE 
1222.254336, TOE 
1222.637270,TOE 
1226.405026,NG 
1226 -580487,NG 





BCHH 
BCHH 
BCHH 
BCHH 
BC Flush 
BC Flush 
BC F l u s h  
BC Flush 
BC Flush 
BC F l u s h  
BC Flush 



1218.52405,Rebar 
1214.35706,Rebar 
1221.71899, "+ "  in Concrete (BM) 
1221.72440,TD 
1221.65665,TD 
1221 -64169,TD 
1221.59164,TD 
1221.34842, 'I'D 
1221.73392, CONC 
1221.73880,CONC 
1221.71982,CONC 
1221.67758,CONC 
1221.67136, CONC 
1221.68655,CONC 
1221.65390,CONC 
1221.69308,CONC 
1221.71896,TBM 103 
1221.49649,TD 
1221.51907, TD 
1221.61935,TD 
1221.58328,TD 
1221.61978, TD 
1220.06448,ER 
1219.75174, FNC 
1219 -42404, FNC 
1220.15860,ER 
1220.46817, ER 
1219.83200, FNC 
1220.10410, FNC 
1220.77194, ER 
1220.75705,ER 
1220.24460, FNC 
1217.44095,NG 
1214.95468, NG 
1213.77908, NG 
1215.19101, NG 
1215.76614, NG 
1215.33932, NG 
1215.52658,NG 
1217.73215,NG 
1218.09946, NG 
1219 -21286,NG 
1219.66525,NG 
1219.52884,NG 
1219.91830,NG 
1219.97006, NG 
1219.20047, NG 
1220.75107, NG 
1217 .26620,NG 
1212 -18930,NG 



684360.82984,  1.176.49484, CONC 
684360.61128,  1181.71597,CONC 
684356.60870,  1181.73123,CONC 
684357.08569,  1176.62045,CONC 
684378.93258,  1185.87399,CONC 
684377.78759,  1190.92960,CONC 
684346.67383,  1181.37106,RIF RAF 
684353.27632,  1175.47708,RIF RAF 
684358.88878,  1175.35214,RIF RAF 
684368.11932,  1180.06400,RIF RAF 
684336.30306,  1175.57266,RIF RAF 
684328.90185,  1170.61172,RIF RAF 
684322.21780,  1170.80002,RIF RAF 
684313.53152,  1175.08322,RIF RAF 
684281.88328,  1172.63919,RIFRAF 
684288.80643,  1168.01285,RIF RAF 
684294.63140,  1167.82712,RIF RAF 
684302.81506,  1173.02603,RIF RAF 
684277.85974,  1171.19327,RIF RAF 
684271.87215,  1168.45889,RIF RAF 
684266.01420,  1167.73038,RIF RAF 
684252.85165,  1170.91031,RIF RAF 
684219.81264,  1169.23019,RIF RAF 
684230.85586,  1168.80643,RIF RAF 
684209.56619,  1167.55801,RIF RAF 
684196.83391,  1166.16037,RIF RAF 
684192.19335,  1166.01700,RIF RAF 
684191.90376,  1167.44681,RIF RAF 
684405.96522,  1193.65317,INV 
684515.91389,  1217.52103,BD 
684223.69847,  1166.81900,RIPRAP 
684227.05761,  1166.81900,RIPRAP 
684519.77861,  1217.53897,BD 
684535.86829,  1217.61899,BD 
684539.48315,  1217.62900,BD 
684560.42368,  1217.68900,BD 
684556.74857,  1217.67899,BD 
684579.69871,  1217.72897,BD 
684576.03089,  1217.72897,BD 
684476.97514,  1218.48898,REBAR 
684378.61728,  1214.31900,REBAR 



CURVE FORMULAS 

T - R t a n W I  
50 tan W I chord2 R=T W1 Chc+*d def. .. - 
Sin. % D 50 R 

R =  
Sin. S D  

I 
Sin. WD=$ No. chords- - n 

K I 
- 

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

T E=T tan $4 I 
The squareof 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. Multi ly the given distance by .01745 (def. for lo for I ft.) 

and divide given Beflection by the ptoduct. 
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~IANGLES. Square the altitude, divide by twice the 

base. Add quotient to base for hypotenuse. 
Given Base roo, Alt. lo.102+200=.5. IOO+.~=IOO.~ hyp. 
Given Hyp. 100, Alt. 25.252+200=3.~25. 100-3.125=96.875=Base. 

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

by 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, %d2. The combined cor- 
rection is negative. 

PROBABLE ERROR. If dl, d2, ds, 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= k0.6745 & 

INCHES IN DECIMALS OF A FOOT 
% s %Z '11 s 11, =I, s % 'A 11, 7. 

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

.0833 ,1667 ,2500 .3333 ,4167 .5000 .5833 .6667 .7500 .a333 .9167 
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See PJd2 Pic. 
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CURVE WKMULAS 

T = R t a n H I  

- 
The square of any disfpnce, 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 .or745 (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. 

o tan $4 I T - 5  
Sin. % D 

Sin. %D=Z 
- K 

o tan Y.11 
E=R ex. sec W I 

Sin. HD= 5 
T E=T tan % I 

GENERAL DATA 
RIGHT ANGLE ?~IANCLES. Square the altitude, divide by twice the 

base. Add quotient to base for hypotenuse. 
Given Base loo, Alt. 10.10~+200=.5. 100+.5=100.5 hyp. 
Given Hyp. loo, Alt. 25 .252+2~~=3.~2~ 100-3.125=g6.875=Base. 

Error in first example, .oo2; In last, .oq5. 
To find Tons of Rail in one mile of track: multiply weight per yard 

by 11, and divide by 7. 

Y 

Tan. def. =% chord def. 

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, 'Z/sd2. The combined cor- 
rection is negative. 

R-T cot. HI 

50 
R- 

Sin. HD 

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 numb&observations, then the probable error of 

chord2 Chord def.- - 
R 

I No. chords- , 

the mean- M2 
k0.6745 "Jq 

MINUTES IN DECIMALS OF A DEGREE 

INCHES IN DECIMALS OF A FOOT 

Elan Publishing Co., Inc. Meredith, N . H .  03253 
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