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PROJECT DATA 

Pro jec t  T i t l e :  Cassandro Wash (GIS HEC-RAS) 

P ro jec t  F i l e  : cass.pr j  

Run Date and Time: 12/18/97 2:47:38 PM 

Pro jec t  i n  Eng l ish  u n i t s  

PLAN DATA 

Plan T i t l e :  Plan 13 
Plan F i l e  : c:\jobs\3660.2\floodcon\cass.p13 

Geometry T i t l e :  Plan 13 

Geometry F i l e  : c:\jobs\3660.2\floodco1i\cass.p13 

F l o w T i t l e  : P l a n 1 3  

Flow F i  Le : c:\jobs\3660.2\f loodco1i\cass.p13 

Plan Summary In format ion :  

Number o f :  Cross Sect ions  = 22 M u l i t p l e  Openings = 0 

Cu lve r t s  - 0  I n l i n e w e i r s  = 0  

Br idges r. 0  

Computational I n fo rma t i on  

Water surface c a l c u l a t i o n  t o le rance  = .O1 

C r i t i c a l  depth ca l cu la ton  to le rance  = .O1 

Maximum number o f  i n t e r a t i o n s  = 20 
Maximum d i f f e r e n c e  to le rance  = .3 

Flow to le rance  f a c t o r  = .001 

Computational Flow Regime: S u b c r i t i c a l  F  Low 

Encroachment Data: None 

Flow D i s t r i b u t i o n  Locat ions:  None 



FLOW DATA 

Flow T i t l e :  DAM-NAV 

Flaw F i l e  : c:\ jobs\3660.2\f loodcon\c~ss.f02 

Flow Data ( c f s )  
................................. 
* Reach R iv  Sta * PF#1 * 
********a************************ 

* 1 7137 * 30 " 
* 1 6268 * 187 * 

1 5281 * 253 * 
* 1 4633 * 275 " 
.................................. 
Boundary Cond i t ions  
............................................................................ 
* Reach P r o f i  l e  * Upstream Downstream * 
............................................................................. 
* 1 1 * Known WS = 2085.84 * 
............................................................................ 

GEOMETRY DATA 

Geometry T i t l e :  Cassandro Wash, GIS model, DAM-NAV 

Geometry F i l e  : c:\jobs\3660.2\floodcon\cass.g02 

CROSS SECTION INPUT Reach: 1 R ive r  Sta t ion :  7137 

Descr ip t ion :  51  

S t a t i o n  E leva t i on  Data, num = 8 

Sta. Elev. Sta. Elev. Sta. ELev. Sta. Elev. Sta. Elev. 

9915 2132 9920 2131 9922 2130 10000 2130.3 10015 2130 

10025 2131 10029 2131 10070 2132 

Manning's n Values, nurn = 3 

Sta. Value Sta. Value Sta. Value 
9915 .04 9920 ,028 10015 .04 

Bank Sta: Le f t  R igh t  Lengths: L e f t  Channel R igh t  Coeff Contr. Expan. 

9920 10015 195 207.2 212 .1 .3 

CROSS SECTION INPUT Reach: 1 R ive r  Sta t ion :  6930 

Descr ip t ion :  50 

S t a t i o n  E leva t i on  Data, num = 10 

Sta. ELev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
9841 2130 9845 2129 9850 2128 9860 2127 9895 2126 

10000 2125.9 10045 2126 10070 2127 10075 2128 10080 2130 

Manning's n Valuer, nurn = 3 

Sta. Value Sta. Value Sta. Value 

9841 .04 9860 .028 10070 .04 

Bank Sta: Le f t  R igh t  Lengths: L e f t  Channel R igh t  Coef f  Contr. Expan. 

9860 10070 155 153.6 155 .1 .3 

CROSS SECTION INPUT Reach: 1 R ive r  Sta t ion :  6776 

Descr ip t ion :  49 



S t a t i o n  E l e v a t i o n  Oata,  num = 7 

S ta .  E l e v .  Sta.  ELev. Sta.  E lev .  Sta.  E lev.  Sta.  E lev .  

9948 2125 9953 2124 9956 2123 10000 2122.5 10052 2123 

10100 2124 10150 2125 

Mann ing 's  n Values,  num = 3 

S ta .  Va lue  Sta.  Va lue  S ts .  Va lue  

9948 .04 9956 .028 10052 .04 

Bank S ta :  L e f t  R i g h t  Lengths:  L e f t  Channel  R i g h t  C o e f f  Con t r .  Expan. 

9956 10052 135 182.7 210 .1 .3 

CROSS SECTION INPUT Reach: 1 R i v e r  S t a t i o n :  6594 

D e s c r i v t i o n :  48 

S t a t i o n  E l e v a t i o n  Data, num = 5 

Sta. E lev.  Sta.  E lev.  Sta.  E l e v .  Sta.  E lev.  Sta.  E lev.  

9953 2120 9957 2120 10000 2119 10027 2119 10040 2120 

Mann ing 's  n Values,  num = 3 

Sta. Va lue  S ta .  V a l u e  Sta.  Va lue  

9953 .04 9957 .028 10040 .028 

Bank Sta:  L e f t  R i g h t  Lengths:  L e f t  Channel  R i g h t  C a e f f  Con t r .  Expan. 

9957 10040 158 158.2 165 .1 .3 

CROSS SECTION INPUT Reach: 1 R i v e r  S t a t i o n :  6436 

D e s c r i ~ t i o n :  47 

S t a t i o n  E l e v a t i o n  Data,  num = 5 

Sta.  E lev .  Sta.  E lev .  S ta .  E lev.  Sta.  E lev .  Sta. E lev .  

9928 2118 9939 2117 10000 2117 10050 2117 10085 2118 

Mann ing 's  n Values,  num = 3 

S ta .  V a l u e  Sta.  Va lue  Sta.  Va lue  

9928 .028 9928 .028 10085 .028 

Bank S ta :  L e f t  R i g h t  Lengths:  L e f t  Channel  R i g h t  Caeff Con t r .  Expan. 

9928 10085 200 167.3 100 .1 . 3  

CROSS SECTION INPUT Reach: 1 R i v e r  S t a t i o n :  6268 

D e s c r i p t i o n :  46 

S t a t i o n  E l e v a t i o n  Data, n u n  = 11 

Sta .  E l e v .  Sta.  E lev .  S ta .  E l e v .  Sta.  E lev.  Sta.  E lev.  

9861 2117 9868 2116 9886 2115 9930 2115 99362114.6 

9948 2115 9955 2115 10000 2114.5 10008 2115 10012 2116 
10021 2117 

M a n n i n g ' s  n Values,  num = 3 

S ta .  V a l u e  Sta.  Va lue  Sta.  Va lue  

9861 .04 9868 .028 10012 .04 

Bank Sta:  L e f t  R i g h t  Lengths:  L e f t  Channel  R i g h t  Coeff Con t r .  Expan. 

9868 10012 118 97.9 90 .1 .3 

CROSS SECTION INPUT Reach: 1 R i v e r  S t a t i o n :  6170 
D e s c r i p t i o n :  45 



S t a t i o n  E l e v a t i o n  Da ta ,  n u n  = 11 

Sta. E l e v .  S ta .  E lev.  Sta.  E l e v .  Sta.  E lev.  Sta.  E lev.  

9882 2120 9930 2118 9940 2116 9950 2115 9988 2114 

10000 2113.5 10010 2114 10020 2115 10040 2116 10069 2117 

10082 2118 

Mann ing 's  n Va lues ,  n u n  = 3 

Sta.  Va lue  Sta.  Va lue  Sta. V a l u e  

9882 .04 9988 ,028 10010 .04 

Bank Sta:  L e f t  R i g h t  Lengths:  L e f t  Channel  R i g h t  Coeff Con t r .  Expan. 

9988 10010 65 30.9 70 .1 .3 

CROSS SECTION INPUT Reach: 1 R i v e r  S t a t i o n :  6139 

D e s c r i p t i o n :  44 

S t a t i o n  E l e v a t i o n  Data, nun  = 12 

Sta. E lev .  Sta.  E lev.  Sta.  E l e v .  Sta.  E lev.  Sta.  ELev. 

9904 2120 9920 2118 9939 2116 9955 2115 9982 2114 

10000 2113.5 10038 2114 10061 2115 10085 2116 10101 2117 

10117 2118 10147 2120 

M a n n i n g ' s  n Values,  n u n  = 3 

Sta. Va lue  S ta .  V a l u e  Sta.  Va lue  

9904 .04 9955 .028 10061 .04 

Bank Sta: L e f t  R i g h t  Lengths:  L e f t  Channel  R i g h t  C o e f f  Con t r .  Expan. 

9955 10061 50 35.9 58 .1 .3 

CROSS SECTION INPUT Reach: 1 R i v e r  S t a t i o n :  6104 

D e s c r i p t i o n :  43 

S t a t i o n  E l e v a t i o n  Data, n u n  = 7 

Sta.  ELev. Sta.  E lev .  Sta. E lev.  Sta.  E lev.  Sta. E lev .  

9980 2112 9982 2110 9985 2108 9997 2108 10000 2108.2 

10026 2110 10029 2112 

Mann ing 's  n Values,  num = 3 

Sta .  Va lue  Sta.  Va lue  Sta. V a l u e  

9980 .04 9982 .028 10026 .04 

Bank S ta :  L e f t  R i g h t  Lengths:  L e f t  Channel  R i g h t  C o e f f  Con t r .  Expan. 

9982 10026 220 229.8 232 .1 .3 

CROSS SECTION INPUT Reach: 1 R i v e r  S t a t i o n :  5874 

D e s c r i p t i o n :  41 

S t a t i o n  E l e v a t i o n  Data, num = 9 

Sta.  E l e v .  Sta.  E lev .  Sta. E lev.  Sta.  E lev.  Sta.  E lev.  

9965 2110 9970 2108 9982 2106 9985 2105 10000 2104.5 

10010 2105 10020 2106 10038 2108 10063 2108 

M a n n i n g ' s  n Values,  num = 3 

Sta .  Va lue  Sta.  V a l u e  Sta.  Va lue  

9965 .04 9982 .028 10020 .04 

Bank Sta: L e f t  R i g h t  Lengths:  L e f t  Channe l  R i g h t  C o e f f  C o n t r .  Expan. 

9982 10020 200 201.2 198 .1 .3 

CROSS SECTION INPUT Reach: 1 R i v e r  S t a t i o n :  5673 



S t a t i o n  E l e v a t i o n  Data, nun = 7 
Sta. E lev .  S ta .  ELev. Sta .  €Lev. Sta .  €Lev. Sta .  ELev. 

9970 2106 9972 2104 10000 2103 10008 2103 10020 2104 

10022 2105 10043 2105 

Mann ing 's  n Values,  num = 3 
Sta. V a l u e  Sta.  Va lue  Sta.  Va lue  

9970 .04 9972 .028 10020 .04 

Bank Sta:  L e f t  R i g h t  Lengths:  L e f t  Channel  R i g h t  C o e f f  Con t r .  Expan. 

9972 10020 111 113.6 215 .1 .3 

CROSS SECTION INPUT Reach: 1 R i v e r  S t a t i o n :  5559 
D e r c r i o t i o n :  38 

S t a t i o n  E l e v a t i o n  Da ta ,  num = 15 

Sta. E lev .  Sta.  E lev.  Sta.  E lev .  Sta.  E lev.  Sta.  E lev .  

9920 2110 9944 2106 9960 2105 9971 2104 9975 2103 
9985 2102.2 10000 2102.7 10018 2102 10028 2101.5 10035 2102 

10207 2102 10225 2103 10230 2104 10235 2106 10240 2M7 

Mann ing 's  n Values,  num = 3 
Sta .  Va lue  Sta.  Va lue  Sta. V a l u e  

9920 .04 9985 ,028 10207 .04 

Bank Sta:  L e f t  R i g h t  Lengths:  L e f t  Channel  R i g h t  C o e f f  Con t r .  Expan. 

9985 10207 75 65.1 70 .1 .3 

CROSS SECTION INPUT Reach: 1 R i v e r  S t a t i o n :  5494 

D e s c r i p t i o n :  37.5 

S t a t i o n  E l e v a t i o n  Da ta ,  num = 9 
Sta .  E lev.  Sta.  E lev .  S ts .  E lev .  Sta.  E lev .  Sta. E l e v .  

9952 2106 9966 2104 9976 2102 9980 2101 10000 2100.5 

10020 2101 10027 2102 10206 2104 10232 2106 

Mann ing 's  n Values,  num = 3 
Sta. Va lue  Sta.  Va lue  Sta. V a l u e  

9952 .04 9976 .028 10027 .04 

Bank Sta:  L e f t  R i g h t  Lengths:  L e f t  Channel  R i g h t  Coeff Con t r .  Expan. 

9976 10027 40 33.3 130 .1 .3 

CROSS SECTION INPUT Reach: 1 R i v e r  S t a t i o n :  5461 
D e s c r i p t i o n :  37 

S t a t i o n  E l e v a t i o n  Data, num = 9 

Sta .  E lev.  Sta.  E l e v .  Sta.  E lev .  S ta .  E lev .  Sta. E lev .  

9954 2106 9974 2104 9984 2103 10000 2102.5 10060 2102.7 

10126 2102.9 10159 2103 10194 2103.4 10222 2104 

Mann ing 's  n Values,  num = 3 

Sta.  Va lue  Sta. V a l u e  Sta.  Va lue  

9954 .04 9984 ,028 10159 .04 

Bank Sta: L e f t  R i g h t  Lengths:  L e f t  Channe l  R i g h t  C o e f f  C o n t r .  Expan. 

9984 10159 40 28.6 151 .1 .3 



CROSS SECTION INPUT Reach: 1 R i v e r  S t a t i o n :  5432 

D e s c r i p t i o n :  36 

S t a t i o n  E l e v a t i o n  Data, num - 9 
Sta.  ELev. Sta.  E lev .  Sta. E lev.  Sta.  E lev .  Sta. E lev .  

9983 2100 9986 2098 9990 2096 10000 2094.6 10018 2096 

10022 2098 10027 2100 10037 2100 10122 2100 

Mann ing 's  n Values,  num = 3 

Sta. Va lue  Sta.  V a l u e  Sta.  Va lue  

9983 .028 9983 ,028 10027 .04 

Bank Sta:  L e f t  R i g h t  Lengths:  L e f t  Channel  R i g h t  C o e f f  Con t r .  Expan. 

9983 10027 151 151.1 151 .1 .3 

CROSS SECTION INPUT Reach: 1 R i v e r  S t a t i o n :  5281 

D e s c r i p t i o n :  35 

S t a t i o n  E l e v a t i o n  Data, num = 9 

Sta.  E l e v .  S t a .  ELeu. S ta .  ELev. S ta .  E lev .  Sta.  ELev. 

9930 2098 9954 2097 9972 2096 9982 2095 10000 2093.5 

10002 2095 10007 2096 10017 2098 10087 2098 

Mann ing 's  n Values,  num = 3 

S ta .  Va lue  Sta.  Va lue  Sta. V a l u e  

9930 .028 9930 ,028 10017 .04 

Bank Sta:  L e f t  R i g h t  Lengths:  L e f t  Channel  R i g h t  C o e f f  C o n t r .  Expan. 

9930 10017 250 253.3 255 .1 .3 

CROSS SECTION INPUT Reach: 1 R i v e r  S t a t i o n :  5028 

D e s c r i p t i o n :  33 

S t a t i o n  E l e v a t i o n  Data, n u n  = 8 

Sta.  E l e v .  Sta.  E l e v .  Sta. E lev .  Sta.  E lev .  Sta. E l e v .  

9960 2094 9967 2094 9977 2093 9987 2092 10000 2092 

10016 2092 10036 2093 10037 2094 

Mann ing 's  n V a l u e r ,  num = 3 

Sta. Va lue  Sta.  Va lue  Sta. Va lue  

9960 .04 9977 .028 10036 .04 

Bank S ta :  L e f t  R i g h t  Lengths:  L e f t  Channel  R i g h t  C o e f f  Con t r .  Expan. 

9977 10036 193 193.6 193 .1 .3 

CROSS SECTION INPUT Reach: 1 R i v e r  S t a t i o n :  4843 

D e s c r i p t i o n :  31 

S t a t i o n  E l e v a t i o n  Da ta ,  num = 8 

Sta.  E lev .  S t a .  E lev .  Sta.  E l e v .  Sta.  E lev.  Sta.  E lev.  

9921 2092 9930 2091 9972 2090 10000 2089.5 10016 2090 

10018 2091 10021 2092 10026 2092 

Mann ing 's  n Va lues ,  num - 3 

S ta .  V a l u e  Sta.  Va lue  Sta.  V a l u e  

9921 .04 9972 .028 10016 .04 

Bank S ta :  L e f t  R i g h t  Lengths:  L e f t  Channel  R i g h t  C o e f f  C o n t r .  Expan. 

9972 10016 97 92.25 85 .I .3 



CROSS SECTION INPUT Reach: 1 R i v e r  S t a t i o n :  4742 

D e s c r i p t i o n :  29 

S t a t i o n  E l e v a t i o n  Data, nun = 6 

Sta. E l e v .  Sta.  E lev .  Sta.  E l e v .  Sta.  E lev .  Sta. E lev .  

9980 2090 9988 2088 10000 2087.7 10013 2088 10018 2089 

10019 2090 

M a n n i n g ' s  n Values,  n u n  = 3 

Sta. Va lue  S ta .  V a l u e  Sta.  Va lue  

9980 .04 9988 .028 10013 .04 

Bank S ta :  L e f t  R i g h t  Lengths:  L e f t  Channel  R i g h t  Coeff Con t r .  Expan. 

9988 10013 110 109.8 108 .1 .3 

CROSS SECTION INPUT Reach: 1 R i v e r  S t a t i o n :  4633 

D e s c r i e t i o n :  28 

S t a t i o n  E l e v a t i o n  Data,  num = 7 

Sta .  E lev.  Sta.  E lev.  Sta.  E lev .  Sta.  E lev.  Sta.  E lev .  

9985 2090 9990 2088 9995 2086 10000 2085.5 10008 2086 

10015 2086.3 10017 2087.93 

Mann ing 's  n Values,  num = 3 

Sta. V a l u e  Sta.  Va lue  Sta.  Va lue  

9985 .04 9990 .028 10017 .028 

Bank S ta :  L e f t  R i g h t  Lengths:  L e f t  Channel  R i g h t  Coeff Con t r .  Expan. 

9990 10017 110 118.9 120 .1 .3 

CROSS SECTION INPUT Reach: 1 R i v e r  S t a t i o n :  4514 

D e s c r i p t i o n :  27 

S t a t i o n  E l e v a t i o n  Data,  num = 8 

Sta .  E lev.  Sta.  E lev.  Sta.  E lev .  Sta.  E lev.  Sta.  E lev .  

9982 2087 9983 2084.5 9988 2084 10000 2083.8 10005 2085 

10013 2085.310013.25 2088 10014 2088 

M a n n i n g ' s  n Values,  num = 3 
Sta. Va lue  S ta .  V a l u e  Sta.  Va lue  

9982 .028 9982 .028 10014 .028 

Bank Sta:  L e f t  R i g h t  Lengths:  L e f t  Channel  R i g h t  C o e f f  Con t r .  Expan. 

9982 10014 21 20.1 18 .1 .3 

CROSS SECTION INPUT Reach: 1 R i v e r  S t a t i o n :  4494 

D e s c r i ~ t i o n :  26 

S t a t i o n  E l e v a t i o n  Data, num = 8 

Sta.  ELev. S ta .  E lev .  Sta.  ELev. Sta.  E lev.  Sta.  E lev .  
9965 2088 9990 2088 9991 2088 9992 2084 100002083.63 
10012 2084 10015 2088 10022 2087 

Mann ing 's  n Values,  num = 3 

Sta. Va lue  Sta.  Va lue  Sta.  V a l u e  

9965 .04 9991 .028 10015 .04 

Bank Sta:  L e f t  R i g h t  Lengths:  L e f t  Channel  R i g h t  C o e f f  C o n t r .  Expan. 

9991 10015 0 0 0 .1 .3 



SUMMARY OF MANNING'S N VALUES 

...................................................... 
* Reach * R i v e r S t a .  * nl * n2 * n3 * 
....................................................... 
*1 * 7137 * .04* .028* .04* 

*1 * 6930 * .04* .028* .04* 

*1 * 6776 * .04* .028* .04* 

*1 * 6594 * .04* .028* .028* 

*1 * 6436 * .028* .028* .028* 

*1 * 6268 * .04* .028* .04* 

*1 * 6170 * .04* .028* .04* 

*1 * 6139 * .04* .028* .04* 

*1 * 6104 * .04* .028* .04* 

*1 * 5874 * .04* .028* .04* 

*1 * 5673 * .04* .028* .04* 

*1 * 5559 * .04* .028* .04* 

*1 * 5494 * .04* .028* .04* 

*1 * 5461 * .04* .028* .04* 

*1 * 5432 * .028* .028* .04* 

*1 * 5281 * .028* .028* .04* 

*1 * 5028 * .04* .028* .04* 

*1 * 4843 * .04* .028* .04* 

*1 * 4742 .04* .028* .04* 

*1 * 4633 * .04* .028* .028* 

*1 * 4514 * .028* .028* .028* 

*1 * 4494 * .04* .028* .04* 
*********************%********+**+******************** 

SUMMARY OF REACH LENGTHS 

...................................................... 
* Reach * R i v e r  S t a .  * L e f t  * Channel* R i g h t  * 
*1 * 7137 * 195* 207.2* 212* 

*I * 6930 * 155* 153.6* 155* 

*1 * 6776 * 135* 182.7* ZlO* 

*1 * 6594 * 158* 158.2* 165* 

*1 * 6436 * ZOO* 167.3* loo* 

*1 * 6268 * 118* 97.9* 90* 

*1 * 6170 * 65* 30.9* 70* 

*1 * 6139 * 50* 35.9* 58* 

*1 * 6104 * ZZO* 229.8* 232* 

*1 * 5874 * ZOO* 201.Z1 198* 

*1 * 5673 * Ill* 113.6* 215* 

*1 * 5559 * 75* 65.1* 70* 

*1 * 5494 * 40* 33.3* 130* 

*1 * 5461 * 40* 28.6* 151* 

*I * 5432 * 151* 151.1* 151* 

*1 * 5281 * 250* 253.3* 255* 

*1 * 5028 * 193* 193.6* 193* 

*1 * 4843 * 97* 92.25* 85* 

*1 * 4742 * 110* 109.8* 108* 

*1 * 4633 * 110* 118.9* 120* 

*1 * 4514 * 21* 20.1* 18* 

*1 * 4494 * o* o* o* 
...................................................... 



SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 

*****************************+*+**+***********+ 
* Reach * R i v e r  Sta.  * Contr .*  Expan. * 
............................................. 
*1 * 7137 * . l* .3* 

*1 * 6930 . l* .3* 

*1 * 6776 * .l* .3* 

*1 * 6594 * .l* .3* 

*1 * 6436 * .l* .3* 

*1 * 6268 * . l* .3* 

*1 * 6170 * .l* .3* 

*1 * 6139 * . l* .3* 

*1 * 6104 * . l* .3* 

*1 * 5874 * . l* .3* 

*1 * 5673 * . l* .3* 

*1 * 5559 * . l* .3* 

*1 * 5494 * . l* .3* 

*1 * 5461 * .l* .3* 

*1 * 5432 * .l* .3* 

*1 * 5281 * .la .3* 

*1 * 5028 * .I* .3* 

*1 * 4843 * .l* .3* 

*1 * 4742 * .l* .3* 

*1 * 4633 * . l* .3* 

*1 * 4514 * .I* .3* 

*1 * 4494 * . l* .3* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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U.S. Army Corp of Engineers 

Hydrologic Engineering Center 
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(916) 756-1104 
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PROJECT DATA 

Pro ject  T i t l e :  Cassandra Wash (GIs HEC-RAS) 

Pro ject  F i l e  : cass.prj 

Run Date and Time: 12/18/97 3:02:56 PM 

Pro ject  i n  English u n i t s  

PLAN DATA 

Plan T i t l e :  Plan 13 

Plan F i l e  : c:\jobs\3660.2\flood~on\~~ss.p13 

Geometry T i t l e :  Plan 13 

Geometry F i l e  : c:\jobs\3660.2\floodcon\cass.p13 

Flow T i t l e  : Plan 13 

Flow F i l e  : c:\jobs\3660.2\f loodcon\cass.p13 

Plan Summary Information: 

Number of :  Cross Sections = 18 M u l i t p l e  Openings = 0 

CU Ive r t s  - 0 I n l i n e  Weirs = 0  

Bridges = 0 

Computational Information 

Water surface ca lcu la t ion  tolerance = .O1 

C r i t i c a l  depth ca lcu la ton tolerance = ,01 

Maximum number o f  i n t e r a t i o n s  = 20 

Maximum di f ference tolerance = .3 

Flow tolerance f a c t o r  = .001 

Computational Flow Regime: S u b c r i t i c a l  Fiow 

Encroachment Data: None 

Flow D i s t r i b u t i o n  Locations: None 



FLOW DATA 

Flow T i t l e :  Imported Flow 03 

F l o w  F i l e  : c:\jobr\3660.2\floodcon\cass.f03 

Flow Data (c fs)  
................................. 
* Reach Riv  Sta * PFBl * 
................................. 
* 1 4417 * 30 * 
* 1 4147 * 59 

* 1 3672 * 82 " 
* 1 3363 * 91  " 
* 1 2967 * 102 * 
* 1 2776 * 280 * 
................................. 
Boundary Condit ions 
............................................................................ 
* Reach P r o f i l e  * Upstream Downstream * 
............................................................................ 
* 1 1 * Known WS = 2064.36 * 
............................................................................ 

GEOMETRY DATA 

Geometry T i t l e :  Imported Geom 03 

Geometry F i l e  : c:\jabs\3660.2\f loodcon\cass.g03 

CROSS SECTION INPUT Reach: 1 River  Sta t ion:  4417 
Descript ion: 25 

S ta t i on  E levat ion Data, num = 8 

Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 
9986 2085 9988 2084 9996 2083 10000 2082.7 10004 2083 

10014 2084 10031 2085 10086 2084.3 

Manning's n Values, num = 3 

Sta. Value Sta. Value Sta. Value 

9986 .022 9986 .022 10031 .04 

Bank Sta: Lef t  R ight  Lengths: Lef t  Channel R ight  Coeff Contr. Expan. 

9986 10031 78 73.8 75 .1 . 3  

CROSS SECTION INPUT Reach: 1 River Stat ion: 4344 

D e s c r i ~ t i o n :  24 

S ta t i on  E levat ion Data, nu. = 8 

Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. Sta. Elev. 

9959 2084 9984 2084 9987 2083 9990 2082 10000 2081.6 

10010 2082 10025 2083 10037 2084 

Manning's n Values, num = 3 

Sta. Value Sta. Value Sta. Value 

9959 .04 9987 ,022 10025 .04 

Bank Sta: L e f t  Right Lengths: L e f t  Channel R ight  Coeff Contr. Expan. 

9987 10025 70 67.8 70 .1 .3 



CROSS SECTION INPUT Reach: 1 R i v e r  S t a t i o n :  4276 

O e s c r i o t i o n :  23 

S t a t i o n  E l e v a t i o n  Data, "urn = 7 

Sta. E l e v .  S ta .  E lev.  Sta.  E l e v .  Sta.  E lev.  Sta.  E lev .  

9955 2083 9977 2082 9992 2081 100002080.74 10010 2081 

10020 2082 10140 2082.4 

Mann ing 's  n Values,  num = 3 

S ta .  Va lue  Sta.  V a l u e  Sta.  Va lue  

9955 .04 9977 .022 10020 .04 

Bank S ta :  L e f t  R i g h t  Lengths:  L e f t  Channel  R i g h t  Coeff Con t r .  Expan. 

9977 10020 102 100.1 95 .1 .3 

CROSS SECTION INPUT Reach: 1 R i v e r  S t a t i o n :  4176 

D e s c r i ~ t i o n :  22 

S t a t i o n  E l e v a t i o n  Data,  n u n  - 10 

S ta .  E lev.  Sta.  E lev.  Sta.  E l e v .  Sta.  E lev.  Sta.  E lev .  

9965 2082 9975 2082.2 9978 2082 9983 2081 9985 2080 

10000 2079.5 10009 2080 10017 2081 10054 2082 10110 2082 

M a n n i n g ' s  n Values,  n u n  = 3 
Sta.  Va lue  S ta .  V a l u e  Sta.  Va lue  

9965 .04 9983 .022 10017 .04 

Bank Sta: L e f t  R i g h t  Lengths:  L e f t  Channel  R i g h t  C o e f f  Con t r .  Expan. 

9983 10017 20 28.2 39 .1 .3  

CROSS SECTION INPUT Reach: 1 R i v e r  S t a t i o n :  4147 

D e s c r i p t i o n :  21 

S t a t i o n  E l e v a t i o n  Da ta ,  num = 7 

Sta. E l e v .  Sta.  E lev .  Sta.  E l e v .  Sta.  E lev.  Sta.  E lev .  

9968 2082 9975 2082 9982 2080 10000 2079 10019 2080 

10078 2080 10098 2080 

Mann ing 's  n Values,  num = 3 

Sta.  Va lue  Sta.  V a l u e  S ta .  V a l u e  

9968 .04 9982 ,022 10019 .04 

Bank Sta:  L e f t  R i g h t  Lengths:  L e f t  Channel  R i g h t  C o e f f  Con t r .  Expan. 

9982 10019 120 144.6 150 .1 .3 

CROSS SECTION INPUT Reach: 1 R i v e r  S t a t i o n :  4003 

D e s c r i p t i o n :  20 

S t a t i o n  E l e v a t i o n  Data,  num - 9 

Sta. E lev .  Sta.  E lev.  Sta.  E lev .  Sta.  E lev .  Sta.  E l e v .  

9959 2080 9960 2078 9978 2077.2 9989 2077 10000 2076.5 
10009 2077 10019 2078 10060 2079 10100 2080 

Mann ing 's  n Values,  num = 3 

S ta .  Va lue  Sta.  V a l u e  S ta .  V a l u e  

9959 .04 9960 .022 10019 .04 

Bank Sta:  L e f t  R i g h t  Lengths:  L e f t  Channel  R i g h t  C o e f f  Con t r .  Expan. 

9960 10019 87 85.83 87 .1 .3 



CROSS SECTION INPUT Reach: 1 R i v e r  S t a t i o n :  3917 

D e s c r i p t i o n :  19 

S t a t i o n  E l e v a t i o n  Data, num = 8 

Sta .  E lev.  Sta.  E l e v .  Sta.  E lev .  Sta.  E lev .  Sta.  E lev.  

9965 2079 9980 2078 9987 2076 10000 2075.6 10009 2076 

10015 2077 10020 2078 10025 2080 

Mann ing 's  n Values,  num = 3 

S ta .  Va lue  Sta.  Va lue  Sta. V a l u e  

9965 .04 9980 ,022 10020 .04 

Bank Sta:  L e f t  R i g h t  Lengths:  L e f t  Channel  R i g h t  Coeff Can t r .  Expan. 

9980 10020 91 92.51 91 .1 .3 

CROSS SECTION INPUT Reach: 1 R i v e r  S t a t i o n :  3825 
D e s c r i p t i o n :  18 

S t a t i o n  E l e v a t i o n  Data, num = 8 

Sta.  E l e v .  S t a .  E lev .  Sta.  E lev.  Sta.  E lev .  S ta .  E lev .  

9889 2077 9930 2076.4 9969 2076 9985 2075 10000 2074.5 

10015 2075 10026 2076 10044 2077 

Mann ing 's  n Va lues ,  num = 3 
S ta .  Va lue  Sta.  Va lue  Sta. V a l u e  

9889 .04 9969 ,022 10026 .04 

Bank Sta:  L e f t  R i g h t  Lengths:  L e f t  Channel  R i g h t  C o e f f  Con t r .  Expan. 

9969 10026 150 152.4 150 .1 .3 

CROSS SECTION INPUT Reach: 1 R i v e r  S t a t i o n :  3672 

D e s c r i D t i o n :  17 

S t a t i o n  E l e v a t i o n  Data,  nurn = 8 

S ta .  E lev.  Sta.  E l e v .  Sta.  E lev .  Sta.  E lev .  Sta.  E lev.  

9935 2075.4 9960 2075 9977 2074 9987 2073 10000 2072.3 

10010 2073 10015 2074 10020 2076 

M a n n i n g ' s  n Values,  nu. = 3 

Sta.  Value S ta .  V a l u e  Sta.  Va lue  

9935 .04 9987 .022 10010 .04 

Bank Sta: L e f t  R i g h t  Lengths:  L e f t  Channel  R i g h t  C o e f f  Con t r .  Expan. 

9987 10010 97.8 97.8 97.8 .1 .3 

CROSS SECTION INPUT Reach: 1 R i v e r  S t a t i o n :  3574 

D e s c r i p t i o n :  16 

S t a t i o n  E l e v a t i o n  Data, nurn = 7 

Sta. E lev.  Sta.  E lev .  Sta. E lev.  Sta.  E lev .  S ta .  E l e v .  

9960 2074 9980 2073 9984 2072 10000 2071.5 10011 2072 

10016 2073 10019 2074 

Mann ing 's  n Values,  num = 3 

Sta.  V a l u e  S ta .  V a l u e  Sta.  Va lue  

9960 .04 9980 .022 10016 .04 

Bank Sta: L e f t  R i g h t  Lengths:  L e f t  Channel  R i g h t  C o e f f  Con t r .  Expan. 

9980 10016 102 99 100 .1 .3 



CROSS SECTION INPUT Reach: 1 R i v e r  S t a t i o n :  3475 

D e s c r i p t i o n :  15 

S t a t i o n  E l e v a t i o n  Data, num = 5 

Sta. E lev.  Sta.  E lev.  Sta.  E lev .  Sta.  E lev .  Sta.  Elev. 

9954 2072 9980 2071 10000 2070.7 10016 2071 10041 2072 

Mann ing 's  n Values,  num = 3 

Sta. Va lue  Sta.  V a l u e  Sta.  Va lue  

9954 .04 9980 .O22 10016 .04 

Bank Sta:  L e f t  R i g h t  Lengths:  L e f t  Channel  R i g h t  C o e f f  Con t r .  Expan. 

9980 10016 112.3 112.3 112.3 .1 .3 

CROSS SECTION INPUT Reach: 1 R i v e r  S t a t i o n :  3363 

D e s c r i p t i o n :  14 

S t a t i o n  E l e v a t i o n  Data, num = 8 

S ta .  E lev.  Sta.  E l e v .  Sta.  E lev .  S t a .  E lev .  Sta.  E lev.  

9994 2071 9996 2070 10000 2069 10006 2068.6 10016 2068.6 

10024 2069 10026 2070 10032 2071 

Manning1* n Values,  nun = 3 

Sta.  Va lue  S ta .  V a l u e  Sta.  Va lue  

9994 .04 9996 .022 10026 .04 

Bank Sta: L e f t  R i g h t  Lengths:  L e f t  Channel  R i g h t  C o e f f  Con t r .  Expan. 

9996 10026 160 160 160 .1 .3 

CROSS SECTION INPUT Reach: 1 R i v e r  S t a t i o n :  3203 

D e s c r i o t i a n :  13 

S t a t i o n  E l e v a t i o n  Data, n u n  = 7 

Sta. E lev .  S ta .  E lev .  Sta.  E l e v .  Sta.  E lev.  Sta.  E lev.  

9975 2068.5 9985 2068 9990 2067 10000 2067.2 10010 2067 

10015 2068 10055 2069 

Mann ing 's  n Values,  num = 3 

S ta .  Va lue  Sta.  Va lue  Sta. V a l u e  

9975 .04 9985 ,022 10015 .04 

Bank S ta :  L e f t  R i g h t  Lengths:  L e f t  Channel  R i g h t  C o e f f  Con t r .  Expan. 

9985 10015 54.9 54.9 54.9 .1 .3 

CROSS SECTION INPUT Reach: 1 R i v e r  S t a t i o n :  3148 

D e s c r i p t i o n :  12 

S t a t i o n  E l e v a t i o n  Data, num = 5 

S ta .  E lev.  Sta.  E l e v .  Sta.  E lev .  Sta.  E lev .  Sta.  E lev .  
9977 2068 9983 2067 10000 2066.3 10008 2067 10019 2068 

M a n n i n g ' s  n Values,  num = 3 

S ta .  Va lue  Sta. V a l u e  Sta. Va lue  

9977 .022 9977 .022 10019 .022 

Bank Sta: L e f t  R i g h t  Lengths:  L e f t  Channel  R i g h t  Coef f  Con t r .  Expan. 

9977 10019 52.3 52.3 55 .1 .3 

CROSS SECTION INPUT Reach: 1 R i v e r  S t a t i o n :  3096 

D e s c r i p t i o n :  11 



S t a t i o n  E l e v a t i o n  Data, num = 8 

Sta. E lev .  Sta.  E lev .  Sta.  E l e v .  Sta.  E lev .  Sta.  E lev.  

9965 2068 9980 2067 9990 2066 10000 2066.1 10031 2067 

10051 2068 10078 2069 10085 2070 

Mann ing 's  n Values,  num = 3 

S ta .  Va lue  Sta.  V a l u e  Sta.  Va lue  

9965 .04 9980 .022 10031 .04 

Bank Sta:  L e f t  R i g h t  Lengths:  L e f t  Channel  R i g h t  Coeff C o n t r .  Expan. 

9980 10031 120 128.5 130 .l .3  

CROSS SECTION INPUT Reach: 1 R i v e r  S t a t i o n :  2967 

D e s c r i p t i o n :  10 

S t a t i o n  E l e v a t i o n  Data, num = 5 

Sta .  E l e v .  Sta.  E lev .  Sta.  E lev.  Sta. E lev .  Sta. E lev.  

9980 2067.5 9987 2066 10000 2064 10007 2066 10019 2068 

Mann ing 's  n Values,  num = 3 

Sta. Va lue  Sta.  V a l u e  Sta.  V a l u e  

9980 .04 9987 .022 10007 .04 

Bank Sta: L e f t  R i g h t  Lengths:  L e f t  Channel  R i g h t  C o e f f  Con t r .  Expan. 

9987 10007 125 124.63 125 .1 .3 

CROSS SECTION INPUT Reach: 1 R i v e r  S t a t i o n :  2843 

D e s c r i p t i o n :  9 

S t a t i o n  E l e v a t i o n  Data, num = 6 

Sta .  E lev.  Sta.  E lev .  Sta.  E lev .  Sta.  E lev .  Sta.  E l e v .  

9979 2066 9991 2066 9995 2064 10000 206410005.4 2064 

10016.6 2066 

Mann ing 's  n Values,  num = 3 

Sta. Va lue  S ta .  V a l u e  Sta.  Va lue  

9979 .04 9991 .022 10016.6 .022 

Bank Sta:  L e f t  R i g h t  Lengths:  L e f t  Channel  R i g h t  C o e f f  Con t r .  Expan. 

9991 10016.6 65.82 66.8 65.82 .1 .3  

CROSS SECTION INPUT Reach: 1 R i v e r  S t a t i o n :  2776 

D e s c r i o t i o n :  8 

S t a t i o n  E l e v a t i o n  Data, num = 7 

Sta .  E l e v .  Sta. E lev .  Sta.  E l e v .  Sta.  E lev.  Sta.  E lev.  

9815 2065 9950 2064 9992.5 2062 10000 2060.810007.5 2062 

10012.5 2064 10017.5 2066 

M a n n i n g ' s  n Va lues ,  num = 3 

S ta .  V a l u e  Sta.  Va lue  Sta.  V a l u e  

9815 .04 9950 .O22 10012.5 .04 

Bank Sta:  L e f t  R i g h t  Lengths:  L e f t  Channel  R i g h t  Coef f  Con t r .  Expan. 

9950 10012.5 0 0 0 .1 . 3  

SUMMARY OF MANNING'S N VALUES 



...................................................... 
* Reach * R i v e r S t a . *  n l  * n2 * n3 * 
***********************e**++*********X****************** 

*1 * 4417 * .022* .022* .04* 
*1 * 4344 * .04* .022* .04* 

*l * 4276 * .04* .022* .04* 
*1 * 4176 * .04* .022* .04* 

*1 * 4147 * .04* .022* .04* 

*1 * 4003 * .04* .022* .04* 

*1 * 3917 * .04* .022* .04* 

*1 * 3825 * .04* .022* .04* 

*1 * 3672 * .04* .022* .04* 

*1 * 3574 * .04* .022* .04* 

*1 * 3475 * .04* .022* .04* 

*1 * 3363 * .04* .022* .04* 

*1 * 3203 * .04* .022* .04* 

*1 * 3148 * .022* .022* .022* 

*1 * 3096 * .04* .022* .04* 

*1 * 2967 * .04* .022* .04* 

*1 * 2843 * .04* .022* .022* 

*1 * 2776 * .04* .022* .04* 
...................................................... 

SUMMARY OF REACH LENGTHS 

....................................................... 
* Reach * R i v e r  Sta. * L e f t  * Channel* Right * 
*1 * 4417 * 78* 73.8* 75* 

*1 * 4344 * 70* 67.8* 70* 

*1 * 4276 * 102* 100.1* 95* 

*1 * 4176 * 20* 28.2- 39* 

*1 * 4147 * 120* 144.6* 150* 

*1 * 4003 * 87* 85.83* 87* 

*1 * 3917 * 91* 92.51* 91" 

*1 * 3825 * 150* 152.4* 150* 

*1 * 3672 * 97.8* 97.8* 97.8* 

*1 * 3574 * 102* 99* loo*  
*1 * 3475 * 112.3* 112.3* 112.3* 

*1 * 3363 * 160- 160* 160* 

*1 * 3203 * 54.9* 54.9* 54.9* 

*1 * 3148 * 52.3* 52.3* 55* 

*1 * 3096 * 120* 128.5* 130* 

*1 * 2967 * 125* 124.63* 125* 

*1 * 2843 * 65.82* 66.8* 65.82* 

*1 * 2776 * O* 0* O* 
...................................................... 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 

* Reach * River  Sta. * Contr.* Expan. * 
*************************%************f******* 

*1 * 4417 * .l* .3* 
*1 * 4344 * .l* .3* 
*1 * 4276 * .l* .3* 
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HEC-RAS Plan: Plan 13 River: 1 Reach 1 
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HEC-RAS Plan: Plan 13 River: 1 Reach: 1 
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HEC-RAS Plan: Plan 13 River: 1 Reach: 1 
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Consulting Engineers, Inc. 

October 31, 1996 

Pedro Calza 
Engineering Division 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, AZ 85009 

RE: Casandro Wash LOMR 

Dear Mr. Calza: 

The following is an account of the steps and procedures used in the verification of existing 
topographic maps of record. 

These maps in conjunction with additional field survey information were used in the 
development of the Casandro Wash Floodplain Delineation. 

1.  Reconnaissance of the Casandro Wash area. Find existing monuments used 
in the aerial mapping of this project prepared by Aerial Mapping Company. 

2. After finding suitable monuments, set-up GPS data collector with existing 
information and verified locations by Plane Calibration technique. At least 
five monuments were found that have been used in previous studies. 

3. Profile shots of the centerline of Casandro Wash were taken with GPS 
observations. Additional cross-section shots were also done along Mohave 
Street, across the AT&SF RR and down to Sols Wash. 

4. Additional spot shots defining the top of the dam alignment and spillway 
were taken with a total station and data collector. Cross-sections were taken 
across the floodplain at several locations further verifying the existing 
topographic maps. 

Work accomplished for this project is on the same horizontal and vertical datums prepared 
by others. Vertical = NGVD 1929 Horizontal = NAD 1983 

Sincerely, 

COLLINS/PZNA CONSULTING ENGINEERS, ZNC. 

Jerry A. Colliis 
Raul Fco. G.  Pilia. P.E., P.L.S. 
BayardT. StevensonIU,P.E.,P.L.S 

John C. Siath, P.E., P.L.S. 
John E. Melamob PE. 
Re"+. A.G. PirIa, P.E. 
David C. L o p ,  P.E. 
King Fai Lai, P.E. 
B. Bruce Wilson, P.E.,P.L.S. 

Charles A. Howath 
Wilbur C. N o i s  111, P.E. 

Jeff D. Temple, P.E. 
Richard G. Wood, P.L.S. 
Michael L. SoNoeman, P.L.S. 
Stephen A. Sample, P.L.S. 
RichardB. Howell, Jr., P.L.S. 
Arthur A. Wilzell, P.L.S. 

630 East 9th Street 
Tucson, Arizona 85705 

520.623.7980 phone 

520.884.5278 fax 

3800 N o h  Central 

Suite 200 
Phoenix, Arizona 85012 
602.264.7505 phone 

602.264.056s fax 





P t  N o r t h i n g  E a s t i n g  E l e v a t i o n  
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D e s c r i p t i o n  
- - - - - - - - - - -  
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OONMSC VO 4 0 03-Jul-96 10:08 122111 
1ONMCASSANDRO 121112 
13TSJan-12-80 21:lO 
NM3660.2 

CL PROFILE 

65KI20925646.3254593298.257223563000 
64KI1 0.000000000000000.000000000 
49KI120925646.3254593298.2572235630000.000000000000000.000000000000000.000000000 
13SNDistance: Feet 
13SNAngle: Degrees 
13SNCurvature: N 
13SNCoordinates: North-East-Elev 
13SNSea level: Y 
13SNNorth azimuth: 0-001001' 
69KI 8041079532.12999999446617.3800000002190.17000000000PK 
69KI 8051080657.13999999446282.4399999992193.30000000000AC 
69KI 8071080009.89999999448663.5499999992154.84000000000PK 
69KI 8081080972.30000000449335.069999999 BC 

69KI 543 2087.21000000000BC 
13TSJan-12-80 21:30 
13BAStart base 
61BA7400MSi 00016029120Compact L1/L2 w G/P 0.000000000000000.7 
56BA156.00000000000000 
57BA5.009999999999992 
66BA 100033.9670641511439-112.748699099132308~9629465614940D 
57BA5.009999999999992 

13TPStart rover 
61TP7400MSi 00016064130Compact L1/L2 0.000000000000000.0 
56TP156.00000000000000 
57SI4.973753387220881 
73SI 1000 
71SI1860 231368.000000000411 
57TP4.999999999999992 
67TP 100119.2027965855718-12.723780667966-6.4688926016339TA1LGATE BOG 
62TP6 1.378555536270140.872758507728571.067102551460265 
59TP6 0.014628625592200.000038890282330.00001991860259-0.00001318138980.00003848 
71SI2860 231739.000000000511 
71511860 231756.000000000412 
71SI2860 231855.000000000512 
71SI1860 231894.000000000413 
57TP6.559999999999992 
67TP 804-1395.8073861446-22.880369216800-781.84534156520PK 
62TP6 1.072611331939690.719469130039210.795524537563325 



13TPStart rover 
61TP7400MSi 00016064130Compact L1/L2 

- - - - -  
13TSJan-12-80 22:21 
13CBCalibration point NEE 823 WGS84 823 2D 
13CBCalibration point N&E 808 WGS84 808 20 
13CBCalibration point NEE 805 WGS84 805 3D 
13CBCalibration point NEE 807 WGS84 807 3D 
13CBCalibration ~oint NEE 804 WGS84 804 3D 

50CB1080442.70615295447915.635336051-13.146152959179-1.87333605175040.4612235036 
CB11080657.13376545446282.345725183-0.0000000000000-0.0000254159695-0.00000432 

100216.9172174275273142.322172697393147.704084297175CONC SPILLWA 
62TP5 1.675109744071961.025801777839661.3242822885513310 
59TP5 0.017606518830210.000036257677470.00002676774366-0.00004880241240.00005108 
67TP 1003106.666080416559138.121029191584190.903951386124NG 
62TP5 1.650662660598751.020266890525811.297591090202335 
59TP5 0.014688298375070.000033511161870.00002452686463-0.00004455236240.00004905 
6 7TP 1004196.312070688846129.833996443816227.398875139206NG 

67TP 1005284.618199093290124.665592409660268.662679129832NG 
62TP5 1.998020172119141.243980884552001.563520431518555 
59TP5 0.011365540023750.000026012021370.00001890910018-0.00003420724510.00003937 
67TP 1006323.446085634537126.194454484504290.103070885541CONC BUBBLER 
62TP5 1.617970108985901.012449145317071.262051463127134 
59TP5 0.013598311800030.000036508747060.00002641621931-0.00004762110660.00005667 
67TP 1007375.956146963480126.296348877133317.274556873217CONC BUBBLER 
62TP5 1.972320556640621.237704038619991.535622715950018 
59TP5 0.013700532702490.000027463665450.00001981658515-0.00003563897200.00004332 
67TP 1008452.925042175777125.100046651085357.211780671110NG 
62TP5 1.595968246459961.006977200508111.238188862800595 
59TP5 0.014964214909890.000036644745850.00002631277868-0.00004709731250.00005956 
69KI 10071080890.65100716448204.2629322972121.85987955514NG 
67TP 1009528.589195979446130.630924389025405.245077839974NG 
62TP5 1.933664917945861.227964997291561.493707418441779 
TP5 0.016572538413730.000034014735260.00002428019062-0.00004315916780.00005757 rTp 1010597.619928659906144.368020556084461.237233418120NG 

62TP5 1.570741772651671.000558376312251.210831403732298 



62TP5 1.562278628349300.998383462429041.201642632484435 
59TP5 0.015931864564850.000039375499990.00002795643832-0.00004931951520.00006946 
67TP 1012759.659106634634142.342261022831545.461956795678NG 

m P5 1.903195142745971.220139145851131.460620522499085 P5 0.012024032902900.000025806738290.00001827302294-0.00003209554390.00004658 
67TP 1013813.355025483339138.473147324719566.158359532679NG 
62TP5 1.547636270523070.994612753391261.185716509819034 
59TP5 0.015377133334260.000041765190100.00002951355684-0.00005165756450,00007675 
67TP 1014849.236821491617131.431698598691576.020486280383NG 
62TP5 1.889760136604301.216680645942681.4459880590438820 
59TP5 0.025630455581450.000034435064200.00002428509282-0.00004234658190.00006449 
67TP 1015845.716963972061123.146979561139563.530759814713NG 
62TP5 1.536135077476500.991658329963681.173168778419497 
59TP5 0.014880797679080.000028741054970.00002023438590-0.00003516094980.00005477 
67TP 1016850.705940457729139.964221930253588.867160671309NG 
62TP5 1.531225919723510.990403354167931.167798757553105 
59TP5 0.013058709978000.000025077908360.00001762878965-0.00003053455850.00004855 
67TP 1017881.071713320841129.576286006464598.193344576381CONC 
62TP5 1.481396794319150.978570818901061.112176060676576 
59TP5 0.019247696815630.000042889877130.00002969237586-0.00004906788520.00010353 
67TP 1018875.617326597048117.398358938306577.372411996849CONC 
62TP5 1.811519384384151.197950959205621.3588657379150313 
59TP5 0.020568226977420.000029924164600.00002069897662-0.00003408169440.00007346 
67TP 1019870.572100324724104.597516857781556.943722731089CONC 
62TP5 1.475858569145200.977525293827051.1057136058807310 
59TP5 0.018532561465820.000026088532920.00001802787858-0.00002954996720.00006540 
13TSJan-12-80 22:43 

1020899.428580110749100.203928662332560.451090412845NG 
6 TP5 1.787180781364441.195136308670041.3287830352783210 

P5 0.018815099313030.000027581352560.00001893845955-0.00003003097530.00008096 81 1021904.095078646015110.135645540846575.004117948362NG 
62TP5 1.784469723701471.195457458496091.3248448371887218 
59TP5 0.024208974085860.000026055473040.00001786469130-0.00002810324740.00007960 
6 7TP 1022911.255164287026119.314539454647591.391039976490NG 
62TP5 1.455415606498710.976579725742341.0791324377059914 
59TP5 0.023538507386700.000028901288200.00001979126893-0.00003092929220.00009134 
67TP 1023935.41105500583798.8672861891732575.454262220618NG 
62TP5 1.454403519630430.977264583110801.0771460533142024 
59TP5 0.028665568019570.000035328885170.00003930399343-0.00004819978670.00007487 
67TP 10241000.6173808381882.4553472004596589.414822139955NG 
62TP5 1.454113364219660.980295777320861.0739952325820914 
59TP5 0.021527504506870.000023151986630.00001577259642-0.00002408841490.00008320 
67TP 10251090.1460257707758.8322761609143606.038418029840NG 
62TP5 1.455132603645320.982141971588131.073688983917235 
59TP5 0.017617770783560.000027231629520.00001851841572-0.00002810938310.00010167 
67TP 10261176.2762344141321.5323094958121602.592381361805NG 
62TP5 1.456546902656550.983974158763881.0739290714263914 
59TP5 0.022651133887720.000025016923300.00001697804986-0.00002562292890.00009707 
67TP 10271262.20504070917-14.518283122998600.888289340400NG 
62TP5 1.458872675895690.986458659172051.074806451797486 
59TP5 0.018900612630730.000030599094780.00002071932700-0.00003110163770.00012344 
67TP 10281347.33593359185-49.619198372841600.302094213842NG 
62TP5 1.461195588111870.988653600215911.075944542884827 
59TP5 0.018554804125540.000029196859420.00001972711201-0,00002948824790.00012175 

10291419.41096517868-82.042505787416595.453280399142NG HINGE 
&:5 1.464300751686090.991356909275051.0776771306991510 
59TP5 0.019646161101420.000024271700490.00001635339723-0.00002433824360.00010519 
67TP 10301424.00519894723-82.270542322841594.548089837648NG TOE 
62TP5 1.466995596885680.993570864200591.0793021917343123 
EQTDK n  n ? a n a , ? ? 7 ? c o o ~ n  n n n n ? a ~ c - ~ o n n n v n  n n n n q ~ o a n o ? ~ n ~ - n  nnnn?anocncncn n n n , n ~ r o  



67TP 10311440.80724433954-88.365531301619595.138844668197NG TOE 
62TP5 1.471632480621330.997198581695551.0822647809982320 
59TP5 0.026741176916970.000024005241450.00001606787394-0.00002374986190.00011214 

10321444.80961033407-92.657186681272596.43082590187ONG HINGE 
a E 5  1.477502584457391.001577615737911.086211919784548 
59TP5 0.017669468658560.000022796727500.00001519362018-0.00002239738280.00011093 
67TP 10331460.06799584637-97.788472123947597.262723706577NG 
62TP5 1.481524109840391.004484534263611.089001536369327 
59TP5 0.016803934490620.000022732585260.00001510085647-0.00002222992960.00011377 
13TSJan-12-80 22~53 
67TP 10341460.06063909546-97.777525334572597.249752965027NG 
62TP5 1.818809270858761.233303785324091.3367980718612617 
59TP5 0.025580714767170.000026139299960.00001730087810-0.00002544387740.00013457 
67TP 10351467.90762226741-100.12625110716597.035786483175NG 
62TP5 1.489750742912291.010270714759821.0948562622070313 
59TP5 0.022216655712400.000022015777110.00001451462236-0.00002133500490.00011655 
67TP 10361474.44952496805-102.29014342692596.600876364238NG 
62TP5 1.495567560195921.014267444610591.099083185195928 
59TP5 0.020811754997490.000030659448400.00002011717849-0.00002956875610.00016741 
67TP 10371474.80732168858-93.271149214836609.989229557923NG 
62TP5 1.500002145767211.017274975776671.1023420095443711 
59TP5 0.018726530475070.000018967178910.000012'39158341-0.00001822102360.00010626 
67TP 10381467.27944363404-113.83078744258577.997069066730NG 
62TP5 1.844849586486811.251086831092831.3558213710784912 - 
59TP5 0.019313107865550.000021672064950.00001407391734-0.00002071882770.00012544 
67TP 10391504.46472669190-102.85133387761619.359377643589CONC 
62TP5 1.513673543930051.026389002799981.112534523010259 
59TP5 0.018151785586800.000018973477370.00001223315149-0.00001804682290.00011376 

10401501.01102931666-111.84012081615603.360385781281BC FLUSH 
TP5 1.862687349319451.262858986854551.3692301511764513 aTP TP5 0.019558725861480.000018719778020.00001197578833-0.00001771969330.00011617 

67TP 10411499.72134218212-115.17494376088597.659065592862CONC 
62TP5 1.526882886886591.035035133361811.122529983520506 
59TP5 0.014602777418580.000018158944570.00001155210640-0.00001713540000.00011527 
67TP 10421494.49136268727-128.00267334719576.921462559867CONC 
62TP5 1.876254320144651.271683573722831.379547357559205 
59TP5 0.013366025038980.000020181406390.00001276873358-0.00001899064600.00013080 
67TP 10431519.20856512579-134.25708661928578.912345808930NG 
62TP5 1.886218547821041.278113842010491.3871717453002925 
59TP5 0.030551404567560.000024082487240.00001504988262-0.00002253482060.00016289 
67TP 10441531.47614475313-114.66486318393611.441045855306NG 
62TP5 1.552281141281121.051391720771781.1419947147369326 
59TP5 0.027796935554090.000032109807580.00004263932884-0.00004637011260.00009618 
67TP 10451532.04225846126-113.80383803196604.425241044426NG 
62TP5 1.572249531745911.064100146293641.157436490058895 
59TP5 0.016975022236420.000023563367780.00001416722438-0.00002175866480.00017737 
67TP 10461529.00625306338-120.31165620475592.622307909584NG 
62TP5 1.935109972953791.309272170066831.424941062927249 
59TP5 0.015493079633730.000017341890910.00001030582738-0.00001596348490.00013406 
67TP 10471525.17367625368-129.86386506182578.173584236917NG 
62TP5 1.951464533805841.319604277610771.4376572370529117 
59TP5 0.020592264755280.000020316476370.00001927614001-0.00002389833770.00011657 
67TP 10481540.45059850587-128.98617339738585.575579718156NG 
62TP5 1.603507757186881.083845973014831.1817424297332715 



59TP5 0.022346183799420.000015662763110.00000846205915-0.00001415907560.00014254 
13TSJan-12-80 23:04 

10511696.79319142734-195.89833015382583.130984009167NG 
P5 1.650979638099671.113669395446771.218800306320196 
P5 0.012689037095710.000014308514500.00000749120899-0.00001288042440.00013553 iK 67TP 

10521783.31342420670-227.73645099269588.206860343461NG 
62TP5 2.037878751754761.373901247978211.5051064491271917 
59TP5 0.024653240620320.000019737098750.00000997651223-0.00001769437950.00019450 
67TP 10531870.12753863097-257.78147156088595.677473713409NG 
62TP5 2.060690402984611.388204574584961.5229356288909920 
59TP5 0.021225258554000.000013769349370.00000664030065-0.00001228585320.00014209 
67TP 10541958.41938289987-288.41893030073602.243280999504NG 
62TP5 1.703092455863951.146348595619201.2595272064208921 
59TP5 0.027248139671600.000018726104620.00000851061310-0.00001662386510.00020306 
67TP 10552039.65591514935-321.06636355758602.331472392098NG 
62TP5 1.726153969764701.160818576812741.2775396108627315 
59TP5 0.017932037153130.000012054858670.00000512234896-0.00001064939140.00013707 
67TP 10562119.36626266403-359.98000266223592.349402208047NG 
62TP5 2.138592481613151.437088966369621.5837782621383614 
59TP5 0.018925849700300.000014209068090.00000562019903-0.00001249657320.00016862 
67TP 10572199.79167491698-399.94914425974580.067650633167NG 
62TP5 2.172782182693481.458587050437921.6104366779327325 
59TP5 0.023921286159260.000024560225550.00002866391932-0.00003507463140.00012044 
67TP 10582247.40561199303-422.99550567482574.836000117835NG 
62TP5 2.201462745666501.476649880409241.6327716112136820 
59TP5 0.027534558029540.000021081735070.00000653780106-0.00001832841070.00027805 
67TP - 10592290.82778561096-447.09496370277564.777332043649NG 
62TP5 2.225865364074701.492041945457451.6517528295516920 
59TP5 0.034336598340680.000059763579600.00006585633879-0.00008495106430.00031734 

10602331.75059443225-473.83899703924550.464807052881NG 
a ~ 5  2.253557205200191.509536743164061.6732658147811818 
59TP5 0.017541969437000.000019025296810.00002022776438-0.00002695109280.00010536 
67TP 10612352.88067249974-494.89597914913532.652427765645NG 
62TP5 1.857924938201901.243860721588131.3801070451736418 
59TP5 0.019049237719350.000020430389550.00002032352619-0.00002838821630.00012463 
67TP 10622364.36735105326-508.85984508486520.494745816947CONC 
62TP5 1.880424618721001.258122682571411.3975421190261824 
59TP5 0.021054720801840.000009360252450.00000139906762-0.00000798489290.00014347 
6 7TP 10632365.82038366312-508.21426151909518.570985934413CONC 
62TP5 1.902248501777641.271983265876771.4144284725189215 
59TP5 0.017502264479010.000010227212260.00000111620867-0~00000868489390.00016172 
67TP 10642324.53304915300-485.65450015666536.521268465245C0NC 
62TP5 1.932766556739801.291412353515621.4379990100860520 
59TP5 0.020112737517050.000010859800690.00000041453565-0.00000914899520.00018054 
13TSJan-12-80 23:15 
67TP 10652391.24167831770-525.81737261006519.175851116264C0NC 
62TP5 1.993268728256221.330100417137141.4845718145370413 
59TP5 0.016859708429650.00000933099710-0.0000009983513-0.00000773291160.00016931 
67TP 10662382.06186986071-527.64132512572511.452244004061CONC 
62TP5 2.462799549102781.642871260643001.8347630500793422 
59TP5 0.021190442428420.00001041248760-0.0000016649351-0.00000857651010.00019429 
67TP 10672373.65878363117-528.98956900902504.76O915956464CONC 
62TP5 2.487938404083251.659043669700621.8540259599685623 
59TP5 0.018523579764020.00000761945921-0.0000016528797-0.00000623398140.00014623 

10682405.49416344226-523.33731616155530.553660957445BC NAV JACK 
@5 2.654853105545041.346947431564332.287788867950437 
59TP5 0.017485352174380.000029808768280.00003684155347-0.00002353554780.00046632 
67TP 10692417.95763908090-551.08008549666492.403996022713C0NC 
62TP4 2.471738338470451.590546250343321.8919969797134326 
EOTDA n n i  v a i  ~ a - i c n a o ~  a n  nnnni c?  -ra??nccn nnnnni nonni -7 -7~ -n  nnnn3.1 ~ 1 1  o c ~ o n  n n n i 2 o a ~  



67TP 10702415.77096810513-545.92508476183493.761337179815CONC 
62TP4 3.046449899673461.996987581253052.3006298542022711 
59TP4 0.010421721899040.00001358589003-0.0000008444146-0.00001786661740.0001Z112 

10712437.12599759507-565.15781990474483.950927472~66NG 
5 2.167881250381461.106039166450501.8645070791244525 
59TP5 0.022182039723400.00001969751891-0.0000021393449-0.00002485420100.00019060 
67TP 10722449.48088372641-568.48341277971487.639273763108EP CORNER 
62TP5 2.163773298263541.106869816780091.8592348098754810 
59TP5 0.022308286181660.000031015914120.00002956774294-0.00002420006660.00050272 
6 7TP 10732474.09778561188-591.74086425876467.470639441504NG ROAD 
62TP4 2.538179874420161.733942151069641.8535915613174436 
59TP4 0.021316979161100.00001706772736-0.0000082118131-0.00002158107930.00016425 
71SI4860 237505.000000000512 
13TSJan-12-80 23:25 
13TPStart rover 
61TP7400MSi 00016064130Compact Ll/L2 

71SI1860 237681.000000000411 
57TP6.559999999999992 
67TP 10742512.60805757348-636.40056506136427.572609616255~ ROAD 
62TP5 1.467848896980281.014350652694701.0609773397445613 
59TP5 0.021483032937280.000039222180750.00001273680808-0.00000606236510.00013385 
67TP 10752533.92912056422-662.23353450919402.746325304665NG ROAD 

71SI2860 237863.000000000511 
*start rover 

P7400MSi 00016064130Compact L1/L2 0.000000000000000.0 
TP156.00000000000000 

57514.973753387220881 
73SI 1000 
71SI1860 238232.000000000411 
13TSJan-12-80 23:37 
57TP6.559999999999992 
67TP 8092600.84736822683-738.47815002989335.123146791866BC 
62TP5 2.167352199554441.144427537918091.840570926666256 
59TP5 0.018442438895810.000031791693100.00003958324518-0.00000575525610.00041822 
13CBCalibration point NEE 823 WGS84 823 20 
13CBCalibration point NEE 808 WGS84 808 2D 
13CBCalibration point NEE 805 WGS84 805 3D 
13CBCalibration point NEE 807 WGS84 807 3D 
13CBCalibration point NEE 804 WGS84 804 3D 
64CB233.9675051721896-112.754048218~12333.728531469671080657.13999999446282.4399 
65CB20925646.3254593298.257223563000 
49CB320925646.3254593298.2572235630000.000000000000000.000000000000000.000000000 
50CB1080442.70615295447915.635336051-13.146152959179-1.87333605175030.4612234959 
63CB11080657.10904090446282.522967363-0.0000000000000-0.0000254187311-0.00000432 
67TP 10762592.43070429956-728.56211944378343.230239332902EP 
62TP5 2.518967866897581.379629850387572.1075625419616613 
59TP5 0.014843570748020.000013410444800.00001198257994-0.00000153126080.00017366 
67TP 10772569.48098302433-703.75742325058366.389853626201NG ROAD 
62TP5 2.022078514099121.120058774948121.6835289001464814 
TP5 0.018991289777660.00000913271795-0.00000665041280.000004436221480.00023706 

(DTP 10782604.97762841781-693.72942401071397.978143954742NG 
62TP5 2.439834356307981.364742517471312.0224416255950912 
59TP5 0.014497033501250.000014306698510.00000987133393-0.00000114703260.00018096 
67TP 10792644.84558394881-711.52968203228395.721038117493NG 
C?VDE I a 7 n i  01 A C E I  ~ 0 0 7 1  I naaaoroan??Cni c?77nn7nnv7cnc~ 7 



62TP5 2.145392894744871.302981495857231.7043914794921812 
59TP5 0.020308848446000.00002166671976-0.00000116692460.000000270325110.00023067 
67TP - 10882884.35003747647-685.62915080270562.546282587756CONC 
62TP5 1.737802505493161.060846328735351.3764311075210513 
59TP6 0.031604966285620.000032932978590.00000778873570-0.00000121894150.00012825 

10892871.17419107997-688.29282135898551.794508786498BC MAD MOH 
@:6 0.876784384250640.645145714282980.5937489867210343 
59TP6 0.059291508948310.000056328925040.00001852490019-0.00000327712870.00009198 
67TP 10902926.50863603417-676.44615794209595.760613044643NG 
62TP6 0.870065450668330.643039345741270.5861009359359728 
59TP6 0.047585703896990.000049615815800.00001499307655-0.00000302857110.00008380 
67TP 10912918.09251290114-666.77864708783604.004078841672NG 
62TP5 1.636721134185791.038875102996821.2647508382797226 
59TP6 0.044085232668070.000044444132150.00001066056276-0.00000266244450.00009359 
67TP 10923000.79092307607-661.35825293219657.497824191389NG 
62TP5 1.047083616256710.781835079193110.6965041160583460 
59TP5 0.064241146214130.000044997138720.00000334553476-0.00000229119390.00014253 
6 7TP 10933009.84553383783-670.10401383291650.483585265892NG 
62TP6 0.848630666732780.636449337005610.5613431930541930 
59TP6 0.055180990877810.000057370903630.00001024610398-0.00000580969370.00009858 
67TP 10942992.99664331647-652.95479086831665.144627738751NG 
62TP5 1.882304310798641.246789455413811.4101722240447944 
59TP6 0.079018949944120.000085081610200.00001340839875-0.00000652018810.00016464 
67TP 10953025.80624659991-668.77208348532660.492001699339~ 
62TP6 1.028564572334280.776261448860160.6748060584068219 



67TP 10993081.81472622093-633.54354665255739.482375136222NG 
62TP6 1.020252585411070.773826301097860.6649121642112717 
59TP6 0.038129733410950.000045244309560.00000535919715-0.00000426955970.00007794 

11003140.12141088943-636.87254625844767.257184910360NG 
(Lz;6 0.830538809299460.631106853485100.5399063825607312 
59TP6 0.033259854390430.000048839153300.00000659899231-0.00000495894440.00007507 
67TP 11013179.53812399420-640.41087722584784.260456389478NG 
62TP4 1.034490704536430.856795489788050.5797175765037584 
59TP5 0.082540895369420.00006178207291-0.0000065014763-0.00003038206400.00007668 
71SI4860 239790.000000000511 
13TPStart rover 
61TP7400MSi 00016064130Compact L1/L2 0.000000000000000.0 
56TP156.00000000000000 
57SI4.973753387220881 
73SI 1000 
71511860 239922.000000000411 
57TP6.559999999999992 
67TP 11023171.58317356553-631.43777253419792.153079008922NG 
62TP6 1.002606868743890.768872201442710.643471837043769 
59TP6 0.026294585131590.000045691743800.00000287849600-0.00000573057680.00006822 
67TP 11033162.75321741834-620.17738071742801.889662469830NG 
62TP6 1.001563906669610.768592774868010.642180204391477 
59TP6 0.024310085834480.000050073940410.00000287106224-0.00000638478460.00007458 
67TP 11043236.70306593699-608.58883204126858.171147447424NG 
62TP6 0.816416263580320.627193331718440.5226509571075412 
59TP6 0.035375811335600.000049228651970.00000229746161-0.00000647527530.00007298 
67TP 11053245.53668641838-618.62402395748849.653546839861NG 
62TP6 0.815421164035790.626932442188260.521409094333648 
59TP6 0.030302022170670.000049094895030.00000195488996-0.00000658779590.00007257 

11063253.78734224492-628.02296750286841.918481370859NG 
@:~6 0 -997779965400690- 767597734928130.6374626159667915 
59TP6 0.034122446092360.000042672628570.00000142626928-0.00000583357260.00006290 
67TP 11073272.96072818073-622.72056869690859.181272778647~ 
62TP6 0.813645422458640.626474142074580.5191811323165822 
59TP6 0.045480529882810.000048314346020.00000117215592-0.00000678311610.00007093 
67TP 11083266.51780270794-615.61265870197865.165380218061MH 
62TP5 1.651240229606621.211309909820551.1221954822540223 
59TP5 0.029699210801070.00002784583897-0.0000275657134-0.00000157612370.00015149 
13TSJan-13-80 00:08 
67TP 11093323.36567887004-605.39557788890910,486815754859~ 
62TP6 0.811282515525810.625881850719450.5161890983581514 
59TP6 0.036236863055330.000047530718130.00000027045191-0.00000704266110.00006919 
69KI 11091081618.26839707451210.9065901802067.93257443884NG 
67TP 11103314.49403549074-595.03476845841920.243264996969NG 
62TP6 0.990727305412290.765854239463800.628496468067167 
59TP6 0.027027225556960.00004658997503-0.0000007209094-0.00000733959620.00006716 
6 7TP 11113332.20835512667-615.17367713285902.767214616100NG 
62TP5 1.056815385818480.838627040386200.6430889964103615 
59TP6 0.033821419292070.00003346096754-0.0000022311064-0.00001588406090.00004485 
67TP 11123404.40273700921-603.46245182998957.881693118386NG 
62TP6 0.804424524307250.624372661113730.5072056651115430 
59TP6 0.052857096612530.00004759367581-0.0000034050170-0.00000881415860.00006679 
67TP 11133393.36373159809-592.04674392493967.401183459949NG 
62TP6 0.803781688213340.624266326427450.5063167214393613 
TP6 0.035573286554350.00004729540754-0.0000037776844-0.00000897138090.00006610 

@TP 11143385.63980176871-582.52990050876976.243378249854NG 
62TP5 1.285223960876460.993161737918850.8157391548156729 
59TP6 0.049304330154390.00004103543749-0.0000087104745-0.00000765693420.00007234 
67TP 11153428.74561686492-587.06229633597993.867786981597NG 
C?TDC n  o ~ a ? i o ~ ~ 7 o n ? n c n  c c 7 n i a n a o ~ ~ n o n n  Cnncnn?~2?n,??,? 



62TP6 0.801802873611450.624125719070430.5033437013626016 
59TP6 0.035099262308100.00003782259105-0.0000049182605-0.00000828522920.00005156 
67TP 11193509.29550329492-579.923416773251045.40998511061NG 
62TP6 0.801708400249480.624150931835170.5031620264053311 
59TP6 0.030934343754930.00004401515154-0.0000059447569-0.00000978142020.00005985 
67TP 11203506.36213291723-577.425556080141047.73217960678NG 
62TP6 0.801661252975460.624172210693350.5030604004859911 
59TP6 0.031459899350330.00004198468540-0.0000058288828-0.00000943136920.00005699 
6 7TP 11213573.56335312828-566.641755776081098.85174944248NG 
62TP4 1.619802951812741.183319211006161.106127142906186 
59TP5 0.018080237524440.000060585088810.000015357087690.000002465241190.00004665 
67TP 11223566.48758566648-560.098213429031103.78095133534NG 
62TP5 1.129770398139950.763920366764060.83235025'4058838 
59TP5 0.023191236815070.000044106279140.00000561302255-0.00000175500040.00005078 
71SI4860 239790.000000000511 
13TPStart rover 
61TP7400MSi 00016064130Compact L1/L2 0.000000000000000.0 
56TP156.00000000000000 
57.914.973753387220881 

1000 
3TSJan-13-80 01:28 6" 3TPStart rover 
61TP7400MSi 00016064130Compact Ll/L2 0.000000000000000.0 
56TP156.00000000000000 
57SI4.973753387220881 
73SI 1000 
71511860 245041.000000000411 
57TP6.559999999999992 
67TP 4183707.16569802141-632.410057957261114.93675657877AC 
62TP5 1.496157646179190.788940548896781.271243691444395 
59TP5 0.013864569835300.000063735493960.00004808045004-0.00006032628280.00005571 
13TSJan-13-80 02:01 
13BAStart base 
61BA7400MSi 00016029120Compact L1/L2 w G/P 0.000000000000000.7 
56BA156.00000000000000 
57BA4.349999999999992 
73BA 418 
13TPStart rover 





67TP 1140629.45435212981854.1781199077911391.822731538841NG 
62TP4 1.779850840568541.288433432579041.227928400039676 
59TP4 0.019929908934650.000069318140240.000050076289940.000026690147900.00016954 a SI2860 249896.000000000517 SIl86O 250017.000000000418 
6 7TP 1141608.606742436935126.459416539195474.536871444983NG 
62TP5 1.252706646919250.820234954357140.9468308687210049 
59TP5 0.049867331150550.000043817957220.00003894775288-0.00000330252080.00013983 
71512860 250050.000000000518 
13TPStart rover 
61TP7400MSi 00016064130Compact L1/L2 0.000000000000000.0 
56TP156.00000000000000 
57SI4.304462061153621 
73SI 418 
71811860 250606.000000000411 
13TSJan-13-80 03:02 
57TP6.559999999999992 
67TP 1142516.721055846908217.835385583981549.322366809198NG 
62TP5 2.168735742568960.761200606822962.030760526657104 
59TP5 0.023457875262620.000119203090120.00021251299872-0.00009359878360.00052551 
67TP 1143449.436722960985266.022195815282577.541122109423NG 
62TP5 2.163680791854850.755926847457882.027335405349735 
59TP5 0.019973080380380.000083304178940.00014893157047-0.00006711761680.00037611 
67TP 1144392.549091741061305.629387535179600.6~4522222008NG 
62TP5 1.765449643135070.615715324878691.654601812362675 
59TP5 0.017928718858130.000066141904910.00011838934906-0.00005384499900.00030165 
6 7TP - 1145325.613786426545348.131221039538622.090116418834NG 
62TP5 2.161191225051870.752555191516872.0259337425231913 
59TP5 0.029801329343610.000072989192050.00012697732174-0.00004857606920.00032694 

@ SI2860 250822.000000000511 TPStart rover 
61TP7400MSi 00016064130Compact L1/L2 0.000000000000000.0 
56TP156.00000000000000 
57SI4.304462061153621 
73SI 418 
71SI1860 251261.000000000411 
13TSJan-13-80 03:13 

62TP5 1.082789540290830.764250695705410.767042338848118 
59TP5 0.023515323626750.000041110458550.00001278523293-0.00000977253360.00008586 
6 7TP 1147878.839019769704-96.431111573459319.523664082588NG 
62TP5 1.328332901000970.937072396278380.941468775272365 
59TP5 0.018014032039250.000040109733850.00001208189665-0.00000984601280.00008295 
13TSJan-13-80 03:26 
13TPStart rover 
61TP7400MSi 00016064130Compact L1/L2 0.000000000000000.0 
56TP156.00000000000000 
57SI4.304462061153621 
73SI 418 
71SI1860 252128.000000000411 
57TP6.559999999999992 
67TP 1148-3708.6864812449629.052931997128-1112.716190531940D 1000 
62TP6 1.124363064765930.766108930110930.8229637742042521 

LB TP6 0.034524210340040.000038647086120.00001414999325-0.00002184979480.00003317 SI4860 252232.000000000511 
13TSJan-13-80 19:38 
13BAStart base 
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East 9th Street 
Tucson, Arizona 85705 
Phone (520)623-7980 Phone (602)264-750 
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Tucson. Arizona 85705 Phoenix, Arizona 85012 
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['AX (520) 884-5278 FAX (602) 264-0568 

Job No. --- Sht. of -3 ~ ~ 
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Ci East 9th Street 3800N. Central, Suite200 
Tucson, Arizona 85705 Phoenix. Arizona 85012 
Phone (520)623-7980 Phone (602)264-7505 
FAX (520)884-5278 FAX (602)264-0568 

Coi~.rulritlg Ej~gineers, Im. 
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mauua 
BRASS CAP 
nwlffi ON UUK 

LMX~ITUW 

STATIOI 

546 
~ C E N C ~  IN YUD() i 

IL.D.0.T.- 
,- 

MW MWU 
MSL 1929 

.5RTHIffi)(EASTIffi) (Fi) 

(u) 

( n )  

h 70 r e a c h  th is  stot ion f r o m  the  
INTERSECTION OF HWY. 60 & HWY. 89 GO HOBTH 
ON 89 3/4 M I .  TO SOLS WASH. 

(U) l (U) I I 
' 2  387AJh C R l O ~ I ~ .  1DO " TOTHECEQXTICN~U. 

: 361AJk CRlO AZ. (1DO)fSUB) " TO W E  GE%€lIC N l Y l  

( ~ w + G ) ( m l f f i )  (FT) 

( ~ * n t f f i ) ( r n l W  (n) 

UlYUTH OR OIRECTIO(I 
OEUCCT 

I v .wan~c)  

I 

I 

CRIO*IIOZDIE 

I I 

i 
-hts stot ion IS locoted  n e a r  WICKENBURG MARICOPA ARIZOKA 

(city) (county) (s to te )  

m Ulm 

~ m . l ~ f n ~  

AMCI 
GRIO*W ZONE ~ A R I S H E D  ~n (i~t~cr) 

I 

I 

EOO. OISi*HQ 
(u-) (Em 

CRlO p1sTINcE 
(UfERS) (FEET) 



1 &; rmDE 

. J U W I ~ ~ ~ ) ( ~ I N C )  ( n )  

:MI 
(n) 

-hts stotlon is located near wICKEh%uRG MARICOPA ARIZONA - 
(CI~Y) (county) (state) 

(U) I (U) I 
'? W N N  CRlDffIYUTH. ~m ' TO THE GEWi7IC UIU. 
3 WAIN CRlD ff. (COXSUB) - TO m E  C E ~ M I C * / I Y ~  

To reach this station from the 

1 

m f f u u a c  
BRASS CAP 
nULP1NC CN wra 
NONE 

LONGINOE 

~ E A S T I H G ) ( ~ I N G )  (FT) 

(u) 
(~lsr~ffi~(-iffi) (n) 

own 

a This station is locoted at 
THE I N T E R S E C T I O N  O F  NAVAJO & JACKSON S T .  
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(city) (county) (state) 

MTUU 

MSL 1929 
~ M L I M D  BY (WXHCO 

AMCI 
G R I D A N O Z ~ ~  $n*a lsu£o  BI (m) 



I 
IlSPEWYIR* STAf,O* 

I ALUM. CAP 418 
I SluPlffi Cm ulT(* : C C P u 3  (W :I4 M) i ELEYATlh 

1 418 I MCFDC : 2079.88 

[ -dm ] iD*;INa X M  % ~ U U  
I 

XAD YSL 1020 

I ;;?:F.i7 F) ( ~ l ~ x m l f f i )  (F() U ) I O w O  20W I zs*B.YtCJ 6T (uiwq 
,,) 451 577.44 :u) ZcLAIN HARBERS CO. 

~'n,ffiXWsrtrrc) :n) / (~ l f f i ) ( - l f f i )  in) 1 '310 M a  2 0 k ~  S-Si*BrHJ Br 

.-7- 
--.s statton is locates near x - ,.EX? LWu ?!-L9ICOP.4 .1_RIZONA 

I ,ctt~)  .county) ;state) 

3 reach this statton from the ( WASHINGTON ST. d SANTA CRUZ GO NW ON WASHING TON 500'. 

I-... 'IS stotron . rs located o t  
20' Sic: OF EDGE OF DIRT RD. ON SMALL RISE 
JUST EAST OF CASANDRO W A S .  



TlPEDrYU(* STATIO* 

BRASS CAP 809 ~. . .. 

I-"" ~ ~ l f f i  ON n#K ~~ (m IN Uua) v C ~ A ~ I ~ ~ ~ ; ~ . . .  
NONE NONE @&~*96.,;: 

_r:lluDE LONCINDE ." 
I M T W  I MTUY 

I NAD 1983 I MSL 1929 
(n)( (~~=ff i ) ( tu~~~~lff i )  (FTI 7) GRID M D  ZONE p 3 M l L l u l c ~  Sr gr;urcr] 

1080 920.88 in) 450 590.23 (u) AMCI 
w2RlMl f f i ) (unl f f i )  (FT)  (EISIlffi)(mT(Tnlffi) (n) ~RIDAWD ZDM 'EST*BLIMD ~IY (-) 

(U) 'U) 

' 2  OSTNN CRIDMIYUTH. 1DO " TO Mf CfCxXlIC fflu 
' 5  W N N  GRID AZ. ( m ) (  U B )  TO M E  t E M X i l C  fflu 

u r u s  OR olacntw 
OaJEtT (CEMKTIC)(CRID) BKI AZlUUm CEW. DISU~CE a10 OISNJCE 

( W E r l C )  (u-1 (Em (urn=) (FCm 
I 

I 1 I i 

I 

, 

I Thm stotion is locoteo neor WI'xFX3URG MAR1 COOP. AXIZONA 
(city) (county) (stote) 

? To reoch this station from the 

! This stohon is located 01 

I THE INTERSECTION OF JACKSON ST. & MOHAVE ST. 

I Tht3 stotion is c 

BRASS CAP. 



'SA BRASS CAP I N  H.H. 808 

0 !3AUPIffi ON YIR)( rr;~m (W IN YUIX) ELCVATlF 

NONE 
iiS".' 

NONE . ,,, .,,p. ~, 
41lWDE 

5.67 . ' 

L O M ~ I T U ~  MNU I MTUU 

.OKTHIffi)(WIINC) 
NAD 1983 1 MSL 1929 

(n) GWIW)(NORI)II~~~) (W CRIDMD ZMIE E~+J%IMD SY ( r r ~ ~ ~ r )  I 1080 972.30 (u) 49 335.07 (u) AMCI 
. c n r n ~ f f i ) ( u s r ~ f f i )  (r.0 (EISTINC)(HORTHIN~) in) CRIDMD ZUNE ~ST*LLIYIED BI (-1 

Thts stot~on is locatea neap WICKENBURG MARICOPA ARIZONA 
(city) (county) (stote) 

yo reoch this station from the 

inns stobon ix c 
BRASS CAP I N  HAND HOLE. 

This station is located at 

THE INTERSECTION O F  LA PALOMP. DR. & CUCURACH ST. 

. ., . . 

I 

i 

~. 
. , 



: w m  mauum STATION 

"SA PK & WASHER 807 

lw ~ M I W  ON w w  mm (wr IN YUIX) CLEYATION 

807 AMCI 2154.84 
A I I N D E  LONCINIX  M T W  I M T U U  

NAD 1983 I X S L  1929 
*ORTHIff i ) (wTIff i )  (n) (-1ffi)(-Iffi) (W G R I O M Z O K  ' m * a l ~ 0  BI (*CCNM 

1080 009.90 (u )  448 663.55 (u)  1 ~ C I  
- o a r w f f i ) ( w r ~ f f i )  (W (€x~~ffi~(m~ffi) (n) WIIOM ZONE ~E~ABLIWED BI (.sea) 

!W I I 
W) I 

'? W N H  GRIOI l IU l7H.  A m  TO THC CECKTlC I l ' u  

-2 0 8 5 ~ ~  GRID U (*DC)(WB) ' TO M E  tEOOE71C u t u  
U l u U T H  w. OIRECTION 

W E K T  (QODESIC)(CRIO) &UX AZIYLITli (;EW OISTAJ4rX GRID OlSlMiCC 

I ( W L T I C )  ( U r n )  (mm (urn=) (rrm 

I 
I 
1 
I 

' ihrs stotlon is locotcc neor WICKEnTaURG MARICOPA ARIZONA 
(city) (county) (stote) ! 

To reoch this station from the ( I N T E R S E C T I O N  OF MAIPOSA DR. & HWY. 60. 
!I 

Tnls stotion is locoted at 
A POINT APPROX. NORTH R/W LINE & CENTER LINE 

I O F  MAIPOSA DR. 

I 
I I : ,  I 

2 Thts slotton 13 c ! 
P E  & BRASS WASHEF.. 

I i B 
I 
i 

807 1 i t __--- ! 





'!SA PK XND WASHER 804 

-@ Sl(T*YPIffi ON Y*RI WKI (USI IN W) ELEYAIION 

804 AMCI 2190.17 
.~~IIIJOE L O N C I N U  MTW I MTUY 

1 NAD 1983 MSL 1929 
~c)m~ffi)(~~ffi) (n) WINC~~RTHINC)  (m CIOD*M) ZOH~ W*BIMO EY (*CLNC~) 
1079 532.13 (u) 146 617.38 (u) AMCI  

rORTnlff i ) (WTIff i )  (n) (WTINC)(-ING) ( n )  I cam M ZONE ~ s r * a t w ~ o  e~ (&v+cf) 

.C OBTAIN SRIOAIIWJIlt. LW 1 0  THE CEOOCTIC N ' b  

I -0 W A I N  GRID U. (*DO)(SUE) " TO THE MWE71C *lib 
U l Y V T H  OR OlREtilOX 

OBJECl ( t E m I C ) ( t R I D )  BKX UIYUTI( 
tEW OlST*Hff GRID 01STANCf 

( w n l c )  (METERS) (FEW 
I I .. ! I 

Thjs station is iocoteo near WICKENBURG MICOPA ARIZONA 

I (C I~Y)  (county) (stote) 

To reach this stotton from the 

( INTERSECTION OF KARIPOSA DR. & HhY 60, GO 
WEST ON HWY 60 1700' TO CARWASH ON SOUTH SIDE OF HWY. 

This station is locolcd at 

16 TURN OUT EAST ENT. TO C*iu*SH. APPFIOX. 
4' SOUTH OF EIX;E OF PAVING. 

. . I 
I 

! I 

i 
i 
! . 

: , * 
I 

Thts stotion is c I 

PK & BRASS WASEE:.. 

I 
I I 
I ! 

I 
' 4  V A 5 U  

I 5 





GDATA , 

4.76, 379.800, 5.13, jeff @ mohave 
51.910, 7.85,wwall 
63.650, 7.85,wwall 
54.660, 4.85,hwall 
44.470, 4.85,hwall 
40.250, 4.85,hwall 
52.340, 4.85,hwall rr tie 
59.380,11.85,wwall 
46.510,11.85,wwall 
147.880, 8.85,eg 
114.850, 8.85,eg 
73.120, 8.85,eg 
54.240, 8.85, eg 
92.920, 8.85,eg 
141.660, 4.85, Cp 418 
129.140, 4.85,eg 
100.080, 4.85,eg 
92.200, 4.85,eg 
81.160, 8.85,eg 
97.570, 8.85,eg 
154.450, 8.85,eg 
201.900, 8.85,eg 
0.000, 8.85,eg 



GDATA , 

5.05,jack @ mohave I - 2 
4.85,top wall - 3 
4.85,eg -4 
4.85,eg - 5 
4.85,top wall - 6 
4.85,top wall - 7 
4.85,eg - 8 
4.85,eg - 9 
4.85,top wall -10 
4.85,top wall -11 
4.85,eg -12 
4.85,eg -13 
4.85,eg - 14 
4.85,eg -15 
4.85,eg -16 
4.85,eg - 17 
4.85,eg -18 
4.85,eg - 19 
4.85,eg -20 
4.85,eg -21 
4.85,eg -22 



GDATA , 

405.320: 4.85:~ EDGE TOP DAM 
350.150; 4.85;~ EDGE TOP DAM 
285.860, 4.85,W EDGE TOP DAM 
240.000, 4.85,W EDGE TOP DAM 
204.460, 4.85,W EDGE TOP DAM 
190.320, 4.85,W EDGE TOP DAM 
169.850, 4.85,W EDGE TOP DAM 
147.330, 4.85,W EDGE TOP DAM 
122.160, 4.85,W EDGE TOP DAM 
87.380, 4.85,W EDGE TOP DAM 
6.050, 4.85,W EDGE TOP DAM 
67.180, 4.85,W EDGE TOP DAM 
120.920, 4.85,W EDGE TOP DAM 
175.800, 4.85,W EDGE TOP DAM 
214.580, 4.85,W EDGE TOP DAM 
249.280, 4.85,W EDGE TOP DAM 
270.560, 4.85,W EDGE TOP DAM 
290.760, 4.85,W EDGE TOP DAM 
318.740, 4.85,W EDGE TOP DAM 
152.910, 4.85,EG 
199.390, 4.85,EG 
241.940, 4.85,EG 
282.760, 4.85,EG 
366.010, 4.85,EG 
369.290, 4.85,EG 
401.800, 4.85,EG 
425.600, 4.85,EG 
447.520, 4.85,EG 
544.190, 4.85,EG 
589.340, 4.85,EG 
294.370, 4.85,EG 
230.500, 4.85,EG 
167.860, 4.85,EG 
0.000, 4.85,EG 



GDATA , 7, 
17 

5.22, 0.00000, 0.00010, 

0 .22, 0.00000,113.45370, .22, 0.00000,143.26470, 
5.22, 0.00000,139.55230, 
5.22, 0.00000,137.23140, 
5.22, 0.00000,107.59260, 
5.22, 0.00000,170.07100, 
5.22, 0.00000, 0.00000, 

4.85,bc 
4.85,wall 
4.85, wall 
4.85,ng house 
4.85,ng house 
4.85,ng house 
4.85,nail 8 
4.85,nail 8 



GDATA, 1 3 ,  
1 7  

4.48,359.59590,359.59580, 95.02150,  
.48 ,359 .59590 ,  77 .33110 ,  99 .09070 ,  

a . 4 8  , 0 .00000 ,  92 .36290 ,106 .10370 ,  
4 .48 ,  0  . O O O O O ,  91 .33570 ,103 .39130 ,  
4 . 4 8 ,  0 .00000 ,  91 .33580 ,103 .41220 ,  
4 .48 ,  0  . O O O O O ,  134 .44390 ,  97.15080, 
4 .48,  0 .00000 ,132 .39060 ,  95.53070,  
4 .48,  0 .00000 ,144 .36130 ,  93 .09340 ,  
4 .48,  0 .00000 ,142 .52420 ,  92 .43320 ,  
4 .48,  0 .00000 ,147 .15400 ,  92.08100,  
4 .48,  0 . 00000 ,145 .20290 ,  91.35410,  
4 .48,  0 .00000 ,114 .57110 ,  95.20280,  
4 .48,  0 .00000 ,  66 .25530 ,  95.24540,  



GDATA , 



GDATA, 1 3 ,  
1 7  

5.69, 0 . O O O O O ,  0.00000, 

6 .69,  0 .00000,  89.57410,  
.69, 0.00000, 90.00590, 

5 .69,  0.00000, 89.59310,  
5.69, 0 .00000,  89.58140, 
5 .69,  0 .00000 ,  89.57080,  
5 .69,  0 .00000 ,  97.09370,  
5 .69,  0 .00000 ,104 .50170 ,  
5 .69,  0.00000,110.28140, 
5 . 6 9 ,  0 .00000,110.04190,  
5 .69 ,  0 .00000,101.28400,  
5 .69,  0 .00000,120.34370,  

: 5.69,  0 . O O O O O ,  121.53230, 
5 .69 ,  0 .00000 ,  0 .00000,  



GDATA, 24, 
17 

4.91,809 
4.85,eg 
4.85,eg 
4.85,eg 
4.85,eg 
4.85,eg 
4.85,eg 
4.85,eg 
4.85,eg 
4.85,eg 
4.85,ep 
4.85,ep 
4.85,eg 
4 . 8 5 , ~  
4 . 8 5 , ~  
4.85, conc 
4.85, conc 
4 . 8 5 , ~  
4.85,eg @ house 
4.85,conc 2087.76 
4.85,eg 
7.85,eg 
7.85,eg 
4.85,conc 
4.85,conc 


