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January 27, 1981

Samer and Lahlum, Inc.
4250 North 19th Avenue
Phoenix, Arizona 85015

Attn: Mr. Jim Samer, P.E.

Gentlemen:

Enclosed please find 10 copies of our preliminary report on ''Indian School
Road Bridge at the Agua Fria River Rehabilitation and Stabilization of
Channel''.

As indicated in the report a combination of several stability measures
including channelization both upstream and downstream of the bridge,
upstream spur dike at the east abutment, diversion dike and loose rip-
rap blanket around existing bridge pier foundation have been recommended.
We estimate that these measures will cost 2.36 million dollars excluding
the cost of pile foundation for the new piers.

Please note that an additional hydraulic analysis requested by the Maricopa
County Highway Department which includes the dike improvements, with the
excavation of channelization measures, has been included in this report.

It is belived that the design presented in this report is conservative.

Some cost reduction seems feasible if precise scour estimates can be done.
Such precise scour estimates would be possible through the use of a physical
model. It is highly recommended that, for the cost-effectiveness reasons,

a physical model study be carried out.

We appreciate this opportunity to work with you and look forward to
final design of the-stability measures recommended in this report.

Respectfully submitted,
PRC TOUPS

Ww

Ashok Patel, P.E.
Project Engineer

AP/sla

enclosure
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THE INDIAN SCHOOL ROAD BRIDGE AT THE AGUA FRIA RIVER
REHABILITATION AND STABILIZATION OF CHANNEL

SCOPE:

The purpose of this report is to present findings of a preliminary hydraulic
and stability analysis of the Agua Fria River Channel at the Indian School
Road Bridge. A conceptual design for scour protection measures including

an upstream spur dike, river channelization both upstream and downstream,
and downstream grade control structures have been investigated. The

scope of this report is to provide sufficient detail to allow a prelimi-
nary design and recommendation of the needed flood control improvements

at the bridge to minimize or prevent future flood damages.

AGUA FRIA RIVER FLOOD HISTORY:

The maximum release of 66,600 cfs from Lake Pleasant on February 20,

1980 was the largest since the dam was built in 1927. The previous
maximum release was 59,900 cfs on December 19, 1978. Although the flow
from the 1980 release was greater than that in 1978, flood stages and
extent of inundated areas was greater in places in 1978 because of vege-
tation and other obstructions in the channel. In addition to the releases
on December 19, 1978, and February 20, 1980, flow was released from the

reservoir in 1941, 1966, 1968, and spring of 1978.

Records of stage and discharge for the Agua Fria River are available
from 1910 but are intermittent and sketchy prior to 1933. The maximum
discharge of about 105,000 cfs occurred in January, 1916 and November,
1919 and is the greatest on record. Records indicate that 11 floods
having discharges ranging from 25,000 to 80,000 cfs occurred between

1889 and 1927 (U.S. Army Corps of Engineers, 1968 and Reference 7).

FLOOD DAMAGE BACKGROUND:

The bridge structure is located approximately 15 miles west of downtown

Phoenix, Arizona on Indian School Road at the Agua Fria River. The
1,623 feet long and 90 feet wide.

18-span reinforced concrete structure is




FLOOD DAMAGE BACKGROUND: (cont'd)

The bridge is supported by pointed-nose wall piers on spread footings
with spill-through abutments on pile footings. The wall piers are
constructed at an eleven degree skew angle to a direction perpendicular

to the bridge centerline.

The bridge was severely damaged by floodwaters on February 20, 1980

(see photos 1, 3, 4, & 5). The U.S. Geological Survey has estimated

the flood peak at 42,000 cfs at the stream gége station at Highway 80
downstream of the Indian School Road Bridge. That figure is substantially
lower than the 66,600 cfs generally reported as the peak discharge upstream
at the dam. The difference could be due to such factors as errors in

the stream gage readings, storage in the channel, transmission losses,
etc. More credence is placed in the 66,600 cfs figure as the peak
discharge on February 20, 1980. Of a total of 17 bridge piers, four

piers (numbers 13 through 16, see Figures 1 & 2) were damaged to various
degrees, ranging from being completely washed out to a small amount of

settlement.

The results of a field inspection, analysis of flood photographs and the
geotechnical investigation report indicate that the failure of the piers
was caused by two conditions. The first condition involves an earthfill
dike immediately downstream from the bridge which appears to have caused
flood flows to constrict near the east end of the bridge, consequently
increasing velocity, turbulence and scour. The second and more important
condition contributing to failure involved the direction of stream flow
during the flooding event near the east end of the bridge (see photos 1 &
2). The extreme angle of the flow lines compared to the longitudinal

axis of the piers substantially increased velocities, turbulence and scour

at the piers.

The laboratory investigation by Larsen (Reference 5) found that the angle

between the axis of the pier and the direction of the stream current is

more important than any other geometric detail of solid piers in rela-
tion to the magnitude of scour. The scour depth will increase in direct
proportion to the skew of the current. In the February flood event,




FLOOD DAMAGE BACKGROUND: (cont'd)

for instance, the Indian School Road Bridge piers were‘skewed approximately
28 degrees to the direction of the current, which means that the scour
depth during the flooding event could have been as high as two to four

times the normal scour (unskewed condition) around the piers.

HYDROLOGY :

The Corps of Engineers (COE) had established a discharge-frequency relation-
ship on the Agua Fria River in their report published in October, 1974
(Reference 6). The COE, however, is presently re-evaluating the discharge
values based on more recent hydrologic data and the new discharge values
will not be published in time for inclusion in this study. For the purpose
of this report, therefore, the discharge value of 100,000 cfs has been

used as recommended by the Maricopa County Highway Department.

BRIDGE PROTECTION MEASURES:

An investigation was made into various counter-measures to the hydraulic

problems occurring at the Indian School Road Bridge at the Agua Fria
River. The investigation involved studying case histories and design
criteria for various counter-measures to determine their applicability
to the hydraulic problems at the Indian School Road Bridge. Aerial
photos of recent flooding, field investigations and HEC-2 water surface
profile computations of the Agua Fira River were also studied to deter-
mine hydraulic problems between the river and the bridge. A description
of possible counter-measures, their function and their applicability to

the hydraulic problems at the bridge follows:

Channelization

Analysis of the existing condition of the Agua Fria River near Indian
School Road by the HEC-2 computer program indicates that, for the design
discharge of 100,000 cfs, the water surface elevation will be well

above the low chord of the Indian School Road Bridge (see Figure 3 for
the Water Surface Profile and the Appendix for HEC-2 Computer Printouts).
Due to a dike built into the west side of the channel below the bridge,
the total area of the bridge is not completely effective in passing

flood flows. Up to approximately 57,000 cfs, only the eastern 55 per-
passing flood flows. Above 57,000 cfs

cent of the bridge is effective in




Channelization (cont'd)

the total width of the bridge begins to convey flood flows, but the lower
portion of the western 45 percent of the bridge width is ineffective

due to backwater from the dike. Because of the dike, flows are concen-
trated on the eastern side of tHe bridge, resulting in higher velocities

and greater scour potential.

By channelizing or removing the dike below the Indian School Road Bridge,
flows will be allowed to spread out and the entire bridge can become
effective in conveying the flood flows. Preliminary analysis by HEC-2
indicates that 100,000 cfs can be conveyed under the bridge at an ele-
vation 2 to 3 feet below the low chord of the bridge (see Figure 2 for
Water Surface Profiles and the Appendis for HEC-2 Computer Printouts).
Additional excavation would be made upstream of the bridge to encourage
the flow to spread out to the west side of the bridge. The scouring
potential at the bridge would be reduced because the depth of flow through
the bridge would be reduced. See Map 1 and Plate 1 for the location and

a typical section of the channelization concept.

Spur Dike

According to Reference 1, spur dikes are guide banks placed at or near
the ends of approach embankments to guide the stream through the bridge
opening. When constructed properly, spur dikes are also used to protect
the highway embankment and reduce or eliminate local scour at the embank-
ment and adjacent piers. The effectiveness of spur dikes is a function

of river geometry, quantity of flow on the floodplain and size of the bridge

opening.

The recommended shape of a spur dike is a quarter ellipse with a major
to minor axis ratio of 2.5. The major axis should be approximately
parallel to the main flow direction. For skewed crossings, the spur
dike should be placed at an angle with respect to the embankment with

the view of streamlining the flow through the bridge opening.

During the flood of February, 1980, flood flows entered the Indian School
Road Bridge at its east side at an extreme skew resulting in erosion and

scour near the east abutment and several adjacent piers. A spur dike




Spur Dike (cont'd) ;

at the upstream side of the east abutment would align the flow with

the bridge opening, thereby reducing scour producing turbulence and eddy
currents near the abutment and adjacent piers. See Map 1 and Plate 2

for the location and a typical section of the spur dike.

Pier Scour Protection - Loose Riprap

Scour calculations show that for flows approaching the piers with only

a small skew of 3 degrees local scour due to the pier shape could reach

9 feet. In addition to the local scour, general scour of 2.5 feet has
been calculated. Therefore, the total calculated scour is 11.5 feet

for the channelized condition which assumes little skew or aggravating
circumstances such as debris lodging on the piers. The minimum depth of
cover over some of the spread pier footings is 17 feet at present.
Considering that it is possible that additional scour beyond the predicted
11.5 feet could occur due to aggravating circumstances such as some
additional skew in the approach flow or debris lodging on the piers, it

is proposed that some pier scour protection be provided.

A popular form of pier protection used in similar cases as found in
Reference 4 is dumped rock riprap placed around the piers. The rock
riprap reduces the depth of scour around the pier by increasing the
diameter of the bed material being scoured. Loose riprap also has the
advantage of filling in adjacent scour holes as they develop. See Map

1 and Plate 3 for the location and a typical section of the loose riprap

pier protection.

Pier Scour Protection - Cutoff Wall

Another form of pier protection used in some other cases as found in
Reference 4 is a cutoff wall. The cutoff wall controls the depth of

scour at piers by maintaining the channel bed invert elevation. A

disadvantage of the cutoff wall is that it is less flexible in a scouring
situation. Head-cutting scour downstrear of the cutoff wall can damage
or threaten the cutoff wall, thereby endangering the piers upstream. See

Map 1 and Plate 4 for the location and a typical section of the cutoff

wall pier protection.




Diversion Dike

The Agua Fria River has meandered to the east side of its previous channel
upstream of the Indian School Road Bridge. A significant portion of the
flow must approach the bridge at a skew. The proposed spur dike will

align flood flows at the east abutment and adjacent piers.

However, it is felt that the spur dike alone would not completely align
flood flows at the central piers due to the relative width of the bridge
compared to the length of the spur dike. The spur dike could be lengthened
beyond the conservative design length of 400 feet, but some disadvantages
would result, such as a possible stagnant pond behind the spur dike or

a ponding of water up to and above the road elevation behind the spur

dike.

The proposed diversion dike would encourage a more uniform flow distri-
bution at the bridge by aligning the flow farther upstream in the channel
than the spur dike. The need for the spur dike at the east abutment would

not be eliminated by the proposed diversion dike, but its size and amount

of armor could be reduced due to the reduction of overbank flow being
diverted by the spur dike. See Map 1 and Plate 5 for the location and

typical sections of the diversion dike.

Levee 1|

A levee (Levee 1) has been suggested by the Maricopa County Flood Control
District to begin from the west abutment of the Indian School Road Bridge
and proceed upstream in a northerly direction for approximately 1,300
feet where it would connect to a proposed levee to be constructed by

a gravel mining operation. See Map | and Plate 6 for the location and a

typical section of Levee 1 and for the location of the levee proposed

by the gravel mining operation.

Levee 1 is not an essential structure to controlling the Agua Fria River
at the bridge, but it would perform a function. By encouraging the flood
flows to flow more uniformly beneath the bridge through implementafion

of the improvements described above, an increase in flow at the west

A small spur dike might then be needed to

abutment would result.
thus,

align any overbank flow entering at the west abutment. Levee 1,




Levee | (cont'd)

would eliminate the possible need for a spur dike at the west abutment.
An evaluation during final design should be made to determine the relative
merits of Levee 1 versus a small spur dike to protect the west abutment

and, at the same time, eliminate inundation in the area.

The construction of Levee | would need to be coordinated with the proposed
levee of the gravel mining operation. The gravel operation's proposed
levee would need to be constructed prior to that of Levee | in order to
prevent the possibility of flood flows inundating the area behind Levee 1.
Water ponding behind Levee 1 would rise and flow over Indian School Road
to the west of the bridge. By incorporating the construction of Levee ]
with the construction of the gravel operation's levee, the need for the
east/west leg of the gravel operation's levee at the south end of the
property is eliminated since Levee 1 will prevent flow from inundating

the area south of the gravel operation's property. See Map 1 and Plate

6 for the location and typical sections of Levee 1.

OPERATION AND MAINTENANCE:

The flood control alternatives evaluated in this study would operate
automatically during the flooding conditions, and, therefore, require
no manual input other than periodic inspection and maintenance. It
must be recognized, however, that any flood control improvement creates
some risk if not inspected periodically or maintained properly. A

brief description of anticipated individual maintenance items are listed below:

1. Periodic Inspection: In order to determine the need for specific
maintenance items, routine inspections should be conducted
on a yearly basis and after any significant flooding, earthquakes
and other occurrences which might adversely affect the flood

control improvements.

2. Dike and Bank Protection/Repair: In order to maintain the

structural integrity of the dikes, it is anticipated that some

repairs will be required after periods of significant flooding.




OPERATION AND MAINTENANCE: (cont'd)

This would include replacement of earthfill along eroded sections
of the dike and repairs to the damaged sections of rock riprap.
In addition, replacement of lost or damaged areas of riprap
protection at the piers may be required following significant

floods.

3. Channel Maintenance/Repair: The proposed channel improvements
were modeled based on a uniform and unobstructed cross-section.
Periodic maintenance or repair may be required to insure that
the channel remains unobstructed by debris or vegetation and that
low flow channels cut by low discharge floods do not grow to the

point where the improvements are threatened.

CONSTRUCTION COST ESTIMATES:

To help evaluate the optimum protection measures for the Indian School

Road Bridge, preliminary estimates of construction costs for each of the
measures described above were prepared. Table 1 illustrates those
estimates in detail wnich are expressed in 1980 dollars. A summary of

total costs for each measure is shown below:

MEASURE ESTIMATED COST
Channelization $ 1,256,376
Spur Dike $ 191,895
Loose Riprap at Piers $ 317,522
Cutoff Wall at Piers $ 258,400
Diversion Dike $ 282,026




TABLE

|

DETAILED PRELIMINARY CONSTRUCTION COST ESTIMATE FOR

BRIDGE PROTECTION MEASURES

INDIAN SCHOOL BRIDGE AT THE AGUA FRIA RIVER*

FILTER
ITEM R1PRAP MASS LOCAL COMPACTED FILTER FABRIC CONCRETE GABIONS TOTAL
BRIDGE PROTECTION EXCAVAT ION EXCAVATION FILL FABRIC CUSHION cosT
MEASURES UNIT PRICE $25.00/C.Y. $1.50/C.Y. $2.00/C.Y. $1.00/C.Y. $1.00/S.Y. $1.00/C.Y.  $200.00/C.Y. S$115.00/C.Y.
QUANTITY 9,963 510,940 219,970 17,185 3,736
A AT
Sk AL A LR CosT $249,075 $766,410 219,970 517,185 $3,736 $1.256.376
QUANTITY 3,129 3,774 7933 3,668 2,751 798
SPUR DIKE ’
CosT 578,225 57,548 $7,933 $3,668 $2,951 $91,770 $ 181,895
PIER SCOUR QUANTITY 11,426 25,925 54955
PROTECTION - . . .
LOOSE RIPRAP LO51 5285,650 $25,925 35,955 $ 317,522
(17 piers con-
sidered)
FIER SCOUR QUANTITY 1,292
PROTECTION - P
CUTOFF WALL cosT $258,400 S 258,400
(slurry assisted
construction)
QUANTITY 8,950 7,292 19,647 13,740 10,305
IVERSION DIK .
AlME : cosT $223,750 S14,584 $19,647 $13,740 $10,305 § 282026

* ESTIMATE

1S BASED ON 1980 DOLLARS AND DOES NOT

INCLUDE OPERATION AND MAINTENANCE COSTS OR CONTINGENCIES.




CONCLUSIONS AND RECOMMENDATIONS:

As a result of this study it is concluded that:

I.  The Indian School Road Bridge was severely damaged by the flood
on February 20, 1980 because of two major factors. The first
factor is due to excessive constriction of the flood flows
near the east end of the bridge caused by the earthfill dike
immediately downstream from the bridge encroaching into the
west side of the channel. The second factor is due to the
extreme angle at which the stream flow during the flooding event
was directed toward the piers near the east end of the bridge
because fhe flow was forced to turn west as it approached Indian

School Road.

2. For the remaining undamaged piers of the bridge, if the present
condition continues, potential for flood damage is extremely
high due to local scour around the piers, general scour due to

construction downstream and long-term degradation of the channel.

3. Based on the hydraulic and scour analysis, some counter-measures
for hydraulic problems at the bridge are required. These measures

include upstream and downstream channelization including removal

of the existing downstream dike, an upstream spur dike at the
east abutment, a diversion dike, a downstream cutoff wall, and

loose riprap around the pier foundations.

L. Within the scope of this study and with the amount of data
available, potential scour depths were estimated. These scour
depths were then utilized in the design of counter-measures.
The results of the calculations show an expected local scour

at the piers of 9 feet and a general scour depth of 2.5 feet

for a total of 11.5 feet.




CONCLUSIONS AND RECOMMENDATIONS: (cont'd)

The following are recommendations based on the findings of this study:

1. To stabilize the bridge foundations against scour, the stability
measures described in this report consisting of upstream and
downstream channelization including removal of the existing

dike, an upstream spur dike at the east abutment, a diversion

dike, and a loose riprap blanket around the existing bridge
pier foundations should be provided at the Indian School Bridge.
Preliminary construction cost estimates for the recommended

bridge protection measures are presented in Table 2.

2. New bridge piers should be constructed on pile foundations

utilizing H-piles, concrete cassions, etc.

3. The stability improvement measures recommended above are designed
based on an estimated potential scour depth and are believed
to be conservative. It is felt that the criteria for final
design of the improvements should remain conservative due to
the complexity of scour and other long-term phenomenon which are
difficult to estimate and are compounded by conditions such as
the downstream dike, the sand and gravel operation, the skewed
direction of flow and the elevated RID canal flume. It is
believed that the conservative design could be made more
cost-effective through cost reductions gained by more precise
scour and long-term degradation estimation. It is, therefore,

recommended that for final design, a physical hydraulic model

study be carried out to more accurately estimate scour potential

and the design criteria for the needed flood control improvements.




TABLE 2
PRELIMINARY CONSTRUCTION COST ESTIMATES FOR
RECOMMENDED BRIDGE PROTECTION MEASURES
INDIAN SCHOOL BRIDGE AT THE AGUA FRIA RIVER=*

BRIDGE PROTECTION MEASURES ESTIMATED COST
Channelization $ 1,256,000
Spur Dike S 192,000

Pier Scour Protection

Loose Riprap (17 Piers Considered) S 318,000
Diversion Dike $ 282,000
SUBTOTAL $ 2,048,000
+ 15% CONTINGENCY $ 307,000

GRAND TOTAL $ 2,355,000

Estimate is based on 1980 dollars and does not include operation

and maintenance costs.
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X1 8:152 19.000 Q780,000 10350.000 450,000 450,000 450,000 0.000 0,000 E 0.000
AR 997,000 9565,000 994,000 9585,000 994,000 9600.000 994,000 9765.000 998.000 9770.,000
GR 1000.000 97AN.000N 994,000 97304000 993,000 9800.000 993,000 9830.000 994,000 9960.000
GR 995,000 10036.00N0 954,000 10130.,000 993,900 10150.000 994.000 10190.000 996,000 10200.000
GR 994,000 10250.000 1000,000 10295.000 1002,000 10330,000 1010.000 103504000 0,000 0.000
NC 045 045 .N25 100 300 0.000 04000 0,000 0.000 0.000
ROOSFVFLT TRRIAATION DISTRICT AQUADUCT.
\
X1 8.189 54,000 3765.000 10355.000 193,000 193.000 193.000 0,000 0.000 0.000
] 1010.000 9617.00n0 1007.500 9618,000 110064800 9688.000 1010.000 96R9.000 1010.000 9691,000
GR 1006,800 9602,00N 1006,000 97/2.000 ~10104000 9763,000 1010.000 9763.500 1010.000 9764,000
e] 1010,000 S7TAS.00N 1006,000 9766.000 1004,000 9795.000 1002.000 9800.000 995,000 9815.000
GR 995,000 9836,000 1010.000 9R37.000 . 1010.000 9839.000 995,000 98404000 994,000 9910.000
AR 1010,000 9911.00n .1010.000 Ssa1?2.000 994,000 9614,000 994,000 9984.,000 1010.000 9985,000
GR 1010.600 997 ,09N0 994,000 9Q9pA,.NON 994,000 10058.000 1010.000 10059.000 1010.000 10061.000
GR 994,000 100f2.000 994,500 10132.000 ;, 1010.000 10133.000 1010.000 10135,000 994,500 10136.000
GR 99%,009 1020F,000 1010.000 10207.000 1010.000 10209.000 99€,000 10210.000 596,000 10220.000
GR 9GF+,000 10235,.00n 1000.,000 10258,000 ' 1002.000 10265,000 1002.500 10280.,000 10104000 10281.000
6R 1010.000 102R3.000 1002.500 10284,000 1004.500 10354.000 1010.000 10355.000 1010.000 10356,000
GR 1010,000 10357,00n 1004,500 10388.,000— -1003.500 10428,000 1010.000 10429,000 0,000 0,000
.
X1 6.197 nennn 0.000 0.000-F 16,000 16.000 16.000 0,000 » 050 0,000
N 3.00n . NG 9824,000 «025 ¢ 103004000 «050 10520.000 0,000 0.000 0,000
ET nN.000 7.100 7.100 7.100 ¢ 0,000 0,000 9824.000 10300.000 0.000 0,000
X1 R,228 17.000 9960,000 10000.000 191.000 191.000 191.000 0.000 0.000 0,000
GR 1008,000 925,000 1010,000 9780 .000 — 100B.000 — ~9785,000—-1008,000 9810.000 1010.000 9820.000 T
GR 1010.,200 98244000 998,000 9840,000 996,000 9960.,000 994,800 10000.000 994,800 10170.000
GR 966,000 10213.00n 10004000 10230,000 1002,000 10240,000 1008.000 10275.000 1010,000 10300.,000
GR 1004,500 10320.000 1004,500 10520,.000" 05000 0,000 0.000 0,000 0,000 0,000
NH 3,000 060 9808,000 «025 10275.000 <050 10745.,000 0,000 0,000 0.000
FT N.000 7.100 7.100 7.100 0.000 0.000 9808.000 10275.000 0,000 0.000
X1 8,323 18.N000 9970.000 100304000 5004000 5004000 500,000 0.000 0.000 0.000
GR 1010.000 963n.000 1010.000 9700.,000 1010.000 9760,000 1010.000 9780.,000 1014,000 9804,000
6GR 1016.000 Q80R.N0N 1010.000 9R18,000 1004,000 9830.000 1002.000 9850.000 1000.,000 9860.000
GR 9OR,000 9932,.0nn 997,200 9970.,000 997,200 10030,000 998,000 10230.000 1010.000 10255.000
GO 1010,000 10275,30nN 1007,000 10300,000 1007.,000 10745,000 - 0.000 0,000 0,000 0.000
NH 3.000 08N 955,000 .025 10375.000 «050 10970.000 0.000 0,000 0.000
FT 0,000 7.100 7.100 7.100 0.000 0.000 9R55,000 10375.000 0.000 0,000




- T N I N e cEE R R e e
j1/01/71, 1602412 PAGE 3
X1 R,417 19.000 9990.000 1004540060 500,000 5004000 500.000 0.000 0,000 0000
~R 1099.0C0 5630,00N 1009.000 9700.,000 1009,000 9750.000 1009.000 9830.000 1010,000 9835,000
GR 1012.000 98cc,0nn 1000.000 9884 ,000 999,000 9920.000 999,000 9960.000 998,400 9990.000
GR 998,400 1001n0.00N 999.000 100454000 996,500 10200,000 1000.,000 10300.000 1010.000 10325.000
GR 1012.900 10375.0nn 1009.500 10600,000 1009,500 10490.,000 1022.000 10970.000 0.000 0.000
NH 2.000 .025 10545,000 050 11250.000 0,000 0.000 0.000 0,000 0,000
FT NeN00N 7.100 7,100 7.100 0,000 0.000 96404000 10545,000 0.000 0.000
X1 B.540 15000 10000,000 100504000 650,000 650.000 6504000 0.000 0.000 0.000
GP 1013.00n 9K4n0,0NN 1010,000 9650,000 1002.000 9662.000 1000.600 9790.000 1000.000 9935.,000
G 999,000 100nn0.000 99Y,000 10050.000 10004000 10120.000 10004000 10250.000 1002.000 10425.,000
GR 1004,000 105]1n0.000 1016.000 10545,000 1012.,000 10600.000 1012.000 11210,000 1016,000 11250.,000
NC + 022 .0722 022 <300 «500 0.000 0.000 0.000 0,000 0,000
INDIEN SCHNANL e [DOGF .
X1 2,615 4.00nN 3720.000 11320,000 3950.,000 320.000 395.000 0.000 0,000 0,000
X3 10.000 NeNNN 0.000 0.000 0,000 0.000 - 0.000 1015.,000 1015,000 0,000
nR 1015,000 9720.,000 996,700 10178.000 996,700 10863,000 1015.000 11320.000 0.000 0.000
SR 1.059 1.290 2.800 0.000 6854000 1.000 17250.000 30.300 999,300 999,700
X1 B.630 Ne0NNN 0.000 0.000 830.000 80.000 80.000 0,000 0,000 0,000
X2 nN.000 n.nnn 1.000 1015.000 1019.600 0.000 0.000 0.000 0.000 0.000
X3 1n.009 0eNNN 0.000 D000 0.000 0.000 0.000 1015.600 1015,600 0.000
Eh g 1.600 3RNN.0NN 1020.000 0.000 S000.000 1018.000 0,000 5510.000 1017,400 0,000
AT SHSN.0NN 10)7.000 0.000 6050.000 10164000 0.000 6130.000 1015.600 0.000 6190.000
RT 101,000 NeNNO AT00.000 1017.000 0.000 8550.000 1017.000 0,000 8900,000 1018.000
BT 0.00n0 QK40 0NN 1020.000 0,000 9700,000 1020.400 0,000 9750.000 1022.400 0.000
RT 1138n,000 1nN22.40n0 0.000 11600.,000 1020.000 0.000 11750.000 1018.000 0,000 12150.000
HT 1016.000 n.Nnn  12320.000 1016.000 0,000 13180.000 1018.000 0.000 13550,000 1020.000
RT NeNON N.NNN 0.000 0.000 0.000 0.000 04000 0,000 0.000 0.000
NH 3.000 «0320 Q450,000 «025- 10710.000 = «030 11895.000 0.000 0,000 0,000 L
T N.00N nN.nnon 0.000 0000 0,000 9.100 0,000 0.000 9450,000 11550,000
X 8,687 25.N000 9870.000 10030.000 300.000 380.000 300.000 0.000 0.000 0.000
6P 1004,000 9450,000 1004,000 9785,000 1006,000 9795.,000 1006.000 9800.000 1004,000 9805,000
GR 1004,000 9870.00nN 1006,000 10090.000 1006,400 102004000 1006.000 10295.000 1004,000 10455,000
6] 1004,000 10515.000 1006.,000 10555.000 1008,000 105604000 1010.000 10650.000 1011.000 10710,000
GR 1012.000 1093n.0n0 1010.000 10990.000 1008,000 11020.000 1008.,000 11055,000 1010.,000 11085,000
GR 1009,500 11290.000 1008.,000 11345.600 10074000 11390.000 ~1010.000 11440,000 1010.000 11895.000
NH 3.000 «N3N 9220.000 «025 10535,000 «030 11900.,000 0.000 0,000 0.000
ET 0.000 74100 74100 7.100 0,000 0,000 8890.000 10775.000 0,000 0,000




R1/01/721.
X1 R, 791
GR 1008,500
AR 104,500
GaR 1’)')‘..(‘0’]
GR 1098,000
GR 1008,000
GR 1010,000
GR 1017,000
GR 1011,500
MH 3,000
FT 0.000
X1 8,043
6= 1016,200
GR 1009,000
GR 1009,000
GR 1010,000
GR 1006,600
GR 101,000
(R 1012,000
GR 1003,500
il 3.000
il ! n.00n
X3 Q9,07¢
GR 1017,500
GR 1014.,6G00
GR 1014,00n0
GR 1011.000n
(R 1010,000
GP 1014,000
GR 1012.000
(e1o] 1014,000
GR 1017.000
EJ 0.000

16,072,172

2/L.00N
£RQN,NNN
9250.000
9520,000
9755,.,00n
101r5,.00N
10770.000
1134n,.000
119n0.0n00
.013n

i % 5 1}

3a,0nn
R2720.900
B700.,00N
9NEN.NNN
S440,000
99NN, 0NN
10635.00nN
11470.000
11670.,000
«0130
7.10n0

41.00N
8350.00N
RAGN.NNDN
9120.,00n
SK35,00N
1033n0.0nn
10700.000
11080.000N
11740.,000
12115.00n0
N.0N0

9900,000
1008.,000
1006.000
1008.000
100R, 000
1008.000
1012.000
1009,000

0.000
9780.000

7.100

9960,000
1014.600
1010.,000
1010000
1008.000
100b.,000
1009,000
1012.000
1010.000
9675,000

.100

S780.00N
1016.000
1014.500
1015.00n
1012.n00
1009.400
1012.000
1014,.,000
1014.000

0.000

0.000

10000.,000
8970.,000
9295.000
97004000
9790.000

10275.000

10775.000

11370.000

7.000
.025
7.100

10160,000
8270.000
BR20,000
9100.000
9605.000
9940.,000

10650.000

11490,000

11£99.000

«025
T.100

10000,000
8395.000
B760.000
9190.000
9675.000

10450,000

10755,000

11105.000

11805,000

%000
0.000

550,000
1006,700
1007.,000
1010.000
1007.400
1006.000
1012.000
1009.,000

0.000
11030,000
0.000

800,000
1014,000
1012.000
1011.000
1008,000
1010.000
1010.,000
1014,400
1014.,000

11260.000
0.000

700,000
1012.000
1014.000
1014,000
1012.000
1010.,000
1012.,000
1015.500
1010.,000

0.000
0.000

580.000
9070.000
9400.,000
9705.000
9840.,000

10310.000
11010.000
11420.,000
0,000
«030
0.000

770.000
8515.000
8930.000
9200.000
8760.,000
9960.000

10800.000

115504000

11714.000

. 030
0.000

700.000
8416.000
8840,000
9260,000
9780.000

10475.000
10825.,000
11260.000
11815,000
0.000
0.000

£50.000
1006.000
1006.000
1005.000
1008.000
1006.000
1011.000
1010.000
0.000
11800.000
8220.000

B800.000
1012.000
1010.000
1011.000
1010.000
1012.000
1012.000
1012.000
1014.AR00

12115.000
8350.000

700.000
1011.000
1013.000
1012.000
1011.000
10144000
1013.500
1016.000
1010.000

0.000
0.000

0,000
9170.000
9470.000
9725.000
9900.000

10335.000

11050.000

11445,000

0.000
0.000
11030.000

0.000
8570.000
8980.000
9280.000
9780.000

10160,000
10835.000
11620,000
11800.000

0.000

11260.000

0.000
8480.,000
8890.,000
9365.000

10000,000
10490.000
10950,000
11400.000
11840,000

0.000

0.000

0,000
1004.500
1005.,000
1005,000
1009,000
1008,000
1011.000
1011.,000

0,000

0.000

0.000

0.000
1010.000
1009.000
1010.000
1008,000
1012,000
1014,000
1010.,000

0.000

0,000

0.000

0.000
1012.000
1014.,000
1011.000
1010.400
1015.500
1012,000
1016.000
1016,000

0.000

0,000

PAGE

0,000
9220.000
9490,000
9740.000

10000.000
10535,.,000
11250.000
11540.,000

0.000

0.000

0.000

0,000
8630.000
9010.000
9355.,000
9860.000

10290,000
11030.000
11655.000

0.000

0,000

0.000

0.000
8540.,000
8940,000
9410.000

10175.000
10600.000
11060.000
11500.,000
11865,000

0.000

0.000

&4




Ry /N 1226 16.02.17%
CECNO NEPTH CwsFL
0 QLoeoa QCH
TIME VLLOR VCH
SLOPE XLORL XxpeH
#PnNF ]
CCHy= +100. CEHV= <300

®SEQND 7,082
CROSS SFCTINN

REFFRENCFE LINF

CROSS SFCTINN

GILA QIVFR, ThF

SCHONL BPINAF

STARTINA wATER

CRIwS WSFLK — FG

GROR ALNR ACH
VROR XNL XNCH
XLORR ITRIAL 1nC

STATIONING FROM LFFT TO RIGHT LOOKING

AT STATION 10000,

MIMAF QS

WITH STATIONING FROM A PREVIOUS "FLOOD

SURFACE ELEVATIONS ARF BASED ON ThE

ARE IN RIVFR MILFS ARBOVE

STATIONING FNOR THIS STUDY WAS MATCHED

THE

Hv rt
AROR voL
XNR WTN
ICONT CORAR

7.98 11.80 10n2.20 0.00 1002.00 1003.65 l.64 0,00
100000, 53351, GhALY ., 0. 5816, 4597, 0, 0.
N.00 9,17 10618 0.00 060 «025 «030 0,000
N02924 0. 0 0. 0 0 3 0,00
FLOW DISTRIBUTION FNR <FCNN= 7 .98 CwSEL= 1002.20
STa= 8GK2, BQ77. 9005, 9330, 95810, 9685, 10430,
PFR Q= .0 1.5 36.6 1541 o1 L4646
ARF A= 11.4 ?21.°2 364]1,4 192641 16.0 4597.2
VEL= 2a1 T o0 10.1 T8 RN A 10.1
eSECND B,.N6T
.07 11.78 10n3.48 000 N.00 ~1004s75 = —1s09
100000, 49540, SN4k0, 0. 6211, 5044, 0. 112.
«01 798 1n.00 0.00 . 040 «025 «030 « 025
NANP2N2A 450, 450 4 450 . 2 0 0 0«00
FLOW DISTRIBUTION FNR SFCNO= Re07 CcCwSEL= 1003.48
STA= G073, 9n78, 9068, 9395, 9666, 9680 . 103590.
pPFR 0= .0 o9 29.0 19.72 b 50:¢5 T
AREA= 7.9 149.5 3408.5 256R .1 T6.7 5043,7
VEL= 2.1 hel 8.5 T3 S5e1 10,0

DOWNSREAM WITH

oLoss BANK FLEV
TwA LEFT/RIGHT
ELMIN SSTA

TOPWIN ENDST

CONFLUENCE OF THE
AT THE INDIAN
INSURANCE STUDY,

SLOPE aREA METHOD.

0.00 1000.00

0. 1007,00
990.40 B961.64
1439.64 10401.28

.02 1000.00
14, 1009,00
991.70 9073.48
1301.18 10374,66

PAGE

S




-----------------

R1/n1/271, 1s.02,12.
SECNC DEPTH Cw<sEL CRIWS WSFLK
n ALOR QcH NRORB ALOR
TIME VLNR VCOH VROR ANL
SLNPE XLORL X CH XLORR ITRTAL
#SFCNO AR,1572
3?2an CROSS SECTION Re15 EXTENDEDN 626
3301 HV CHANAGFD MORF THAN HVYINS
7l1ac MINIMUM SPECIFTIC FMFRGY
3720 CRITICAL DFPTH ASSIUMED
R.15 10.246 10n23,24 1003.24 NeND 1
100000, 22073, 77927, 0. 1896,
.02 11.64 17,55 NeNO «N40
.N05449 450, 450, 450, 5
FLOW DISTRIBYTION FNR SFECNOD= 8.15
STa= 9565, 9585, 9600, 9765, 9770
PFR Q= 1.6 1 ? 18.4 3
ARFA= 154 %3 13R.,A 1524,4 36.2
VEL= R.9 1701 172.1 Re7
CCHv= «100 CEHV= .300
®#SFCND B, RQ
325 DIVINED FLOW

3ARS 2N TRIALS ATTFMPTFN

16971 PRORARL
3120 CRITTCA
POOS

8.19
100000,
«02
«N05484

FLOW DISTRIR

STA=
PFR 0=
ARFA=
VEL=

9684

E oMM TIMIM

L DEPTH ASSIIMED
EVELT TRRIGATION

WSEL siCWSEL

SPFCIFIC ENERGY

DISTRICT AQUADUCT.,

12.%4 100&.84 1006,84 0.00 1
44, 92979, 977. 3
1.41 17.40 4,88 045
193, 193, 193, 20

DTION FOR SFCNO= 8.19

. 972, 10355, 10428, 10429
.0 qgQ,0 le0 «0

30,9 S6RR,.7 199.4 <9
1.4 174 6,9 1.0

EG Hv HL
ACH AROB VoL
XNCH XNR WTN
10C ICONT CORAR
FEET
0N7.43 4,19 l.41
4441, 0 203,
«025% .030 «025
11 0 0.00
CWSEL= 1003.26
. 9780, 10350.
o3 77.9
42.4 4441.2
7.1 1135
011.50 4,66 1.06
5689, 200, 230,
« 025 « 065 —%02%
1l 0 0.00
CWSEL= 100684

0LasSS BANK ELEV
TwA LEFT/RIGHT
FLMIN SSTA
TOPWID ENDST
«87 1000400
25, 1010.00
963,00 9565.00

768.10 10333.10

.14
28,
994,00
T17.49

1010.00
1010.00

9683.85

10428.51

L o

PAGE
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R1/01/21. 1A.02412,

PAGE 7
<rCnNo nEPTH CwsFL cRIWS VEFLK Fe Hv HL 0L0SS  RANK FLEV
n ALOR OCH _GROR ALNR ACH EROB vOoL TWA LEFT/RIGHT
TIME VL OF VCH VROR XNL ¥NCH XNR WTN ELMIN SSTA
SLOPE XL ORL XLCH YLORRK 1ITRIAL incC 1CONT CORAR TOPWID ENDST

eSFCND 8,192 X

372« DIVIDED FLOwW

23n] HV CHANGFD MNORF THAN HVINS

R.10 12,91 1007:96 0.00 N.00 1011.67 3.70 .07 .10 1010.05
100000, 3PS, GR])97., 1418, 161, €305, 277, 232, °R, 1010.05
02 2.40 15«57 5% 12 . 045 + 025 .04% .025 994,05 9617.83
.N03954 16. 16. 16. 8 0 0 0.00 TRE.46 1042728,.68
FLOWw DISTRIFUTION FOR cSFCNO= .19 CWSEL= 1007.96
STt = 9619, QeRH, 9762, 9762, 10355, 10426, 10429,
cFo Q= <l o2 .0 AR 2 1.4 .0
AHE A= 53 T 1NAH "5 6305,3 275.3 15
VEL= 1.7 7ol . B 15.6 5.1 1.0

1490 NH CARD USFD
®SFCNO 8,228

3266 DIVIDED FLOW
i2p0 CROSS SECTION A.23 EXTENDED 4,03 FFET

7185 MINIMUM SPFCIFIC FNFRGY

2770 CRITICAL [FPTH ASSUMED
R.723 13.73 10N0R.,53 1008B.53 n.00 1012.72 4.19 « 69 15 996400
100000, 24895, 10025, 65080, 1481, 525+ 4113, 260. 32 994,80 -
.03 16,81 19.09 15.82 2025 . 025 <026 . 025 994,80 9625.00
.003337 191 161, 161, 3 ) 0 0.00 T40,04 10520400
FLOW NDISTRIRUTION FOR SFCNO= R.23 CwWSEL= 1008,53
STa= 9625, 9GA0 . 10000, 10170, 10213, 10240 10520.
PFR Q= 2449 10.0 5,9 10.8 3.9 4.5
AREA= 1481,.3 526,27 7333.9 — 564,5 PRUTI—— 06056 =

VEL= 16,8 169.1 19.7 19.1 552 447




By1/0Y/21. 16602 .12% PAGE 8
SECNO NFPTH CWSEL CRTIWS TWESFLK T EG T HV i | E OLOSS BANK ELEV
0 NLOR QCH QROR ALOR ACH AROB VoL TWA LEFT/RIGHT
TIME VI_LOR VCH VROR XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLORL X[LCH XLORR ITRIAL 10C - ICONT " CORAR TOPWID ENDST

l149n MK CARD USED
4SFCMO B.323

3765 DIVIDED FLOW

328n CROSS SFCTINN 8,37 EXTENDED 4,75 FEET

3301 HV CHANGFD MNRF THAN HVINS

R,37 14,56 101176 1010.,81 0.00 1014.25 2.49 1.36 17 997.20
100000, 27616 14727, 57657, 2070, 873, 5255 343, 42, 997,20
.04 13,34 1627 1097 2025 =025 . 029 .025 997.20 9630400
NN2256 500 500, S00. 12 6 0 0.00 1090.43 10745.,00
FLOW DISTRIBUTION FOR <fFCNO= 8.32 CwSEL= 1011.76
STa= 3630, 9R50, 94932, 9970, 10030, 10230, 10745,
pPER Q= 3.1 156 R.9 14.7 46,9 10.8
ARF A= 506.5 1025.6 537.8 B73,.1 2830.3 2424.5
VEL= Aol 15.2 1A.6 16.9 16.6 4,5

l4gn NH CARD USED
#SEQND BL,417
1287 CROSS SFCTION 8.62 EXTENDED 3.52 FFFT

23n] HV CHANGFN MNOOF THaAN HVINS

B8a42 14,172 10172.52 0.00 000101562 3.10 1.19 .18 998440 1
1n0nco, 2R2A2. 12168, 58570. 2364, 766, 4091, 431. S4, 999,00
.05 11.96 17.18 14,32 .027 .025 . 026 «025 998,40 9630.00
.N02493 S00. 500 S00. g i 3 0 et ) 000 976410 10606.10
FLOW DISTRIBUTION FOR SECNO= T Beb? ~ CWSFL= Tor2ese,
STax= 9630, 9RA4, 3620. 9960, 9990, 10045, 10200. 10300, 10490, 10606,
PER Q= 4,6 7T 931 = ) G T3e e 34,2 20.7 " 3.3 «3
AREA= 939,4 46R,R 540.9 414.7 766.3 2057 .4 127143 580.7 1755

VEL= 46 1Aheé 16.8 1Tek 17.2 16.6 16.2 5.6 2,0




R1/01/21. 16,0212 PAGE 9
SECNO NFPTH CwsSEL CRIwS WSFLK FG o HvV TTHE oLoss BANK ELEV
n QLon QCH QRCHB ALDOB ACH AROB VoL TwWwA LEFT/RIGHT
T IMF VLOR VCH VPOR XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLORL XLCH XL OBP T YR IAL=—I1DE ICONT - CORAR TOPWID ENDST

1490 NH CARD USED = > 0
#SFCNO B,S540

3245 DIVIDED FLOW

32an CROSS SECTIOM AR.54 EXTENDED 2413 . FEET

33n] HV CHANGEND MORF THAN HVINS

B.54 16.76 1015.74 0.00 N.00 1016.40 67 «54 24 999,00
100000, 33503, AR23 . 54474, 5300, 837. 9488, 602, T3, 999,00
+08 7.34 T.92 Se74 . 025 5025 « 027 « 0?75 999,00 9640400
.N00414 650 A50 . 650, 3 0 0 0.00 1602.93 11247.35
FLNW DISTRIBUTION FNOR SFCNN= B.54 CwWSEL= 1015.74
STa= ka0, 970N, 9935, 10onno., 10050, 10120. 10250. 10425, 10510, 11210, 11247,
pFR Q= 13,9 1R 8.7 Aeb 8.8 15.5 18.7 T 4,2 ol
LREA= 2006.8 2238.0 105543 836,7 1136.4 2045,5 2578.6 1082.5 25750 69.7
VEL= A9 7+5 7.8 T-s9 7.8 T.6 T3 646 1.6 9
CrHyY= «300 CEHV= .500
*SFCND B,615 -
32Aan CROSS SFCTION B8.62 EXTENDED 1.39 FFET

INDIAN SCHONL RETDGE,

8.62 16.63 1016.38 0.00 nN.00 1016.78 «40 «30 .08 1015.00

100000, 0e 100000, [U 0 19698, § O 9ra, 102, 1015.00 - 7
o ld 0,00 5.08 0.00 « 022 .022 .022 «020 999,70 9720.00

.N00199 36950, 395, 3720, s 0

0 0.00 1600.00 11320.00

FLOW DISTRIBUTION FNR SFCNO= 8.62 CWSEL= 1016.38

STa= 9720.  11320.
PER A= 100.0
AREA=  19698,1 s
VEL= 5.1




21/01/21. 16.02.12.
SECNO NEPTH CWSEL CRIWS
Q QLOR NcH QROR
TIME VLOR VOH VROR
SLOPE XLOPL XLCH XLCBR
SPECTIAL BRIDGE
<R XK X¥ NP COFQ RDLEN
1.05 1.20 ?.R0 0.00
®SECNO R,630
37an CROSS SFCTINN 8,63 EXTENDED
PRFSSURE AND WFEIR FLOW
EGPRS EGLWC H3 QWE TR
1017.08 101678 .00 2389,
3.63 16,93 1016.63 0.N0
1n0ONON, 0. 100000, 0.
A 0.00 4,9R 0.00
«N001AT7 80, A0 . B0,
FLOW DISTRIRYTION FNR SFCNO= B.63
STa= 9720, 11320,
PFR Q= 100,0
ARFA=  20091.9
VFL= S.0
14an NH CARD USFD
@SFONO B.K87
3280 CROSS SECTION B.659 EXTENDFD
3470 ENCROACHMFNT STATINNS= 9450.0
R.69 12.70 101A.70 0.00
100000, 31613. 14R56, 53531
16 5,96 S.77 4445
.00N355 300. 300, —380,
FLOW DISTRIBUTION FOR SFCNO= “B.69

WSEL
ALOB
ANL

ITRI

0e

o0

115
0.
530
«0

K——Ee—— Hy——— HE= = =7 0L0SS BANK ELEV
ACH AROR VoL TWA LEFT/RIGHT
XNCH XNR WTN ELMIN SSTA

At 10C I1GONT CORAR TOPWID ENDST

BWC - BWP BAREA SS ELCHU ELCHD

685,00 1.00 17250400 30.30 999,90 - 999,70

1.63 FEET

QPR BAREA™ TRAPEZID ELLC ELTRD

AREA

97200, 17250, 172374 1015.00 1015.60

00 1017.02 .38 24 0.00 1015.00

0. 20092, 0. 1006. 104, 1015.00

22 022 022 .021 999,70 9720.00

2 0 3 0.00 1600.00 11320.00
CWSEL= 1016.63

6.69 FEET

50.0 TYPE= 1 TARGET= 2100.000

{0100 Micko 53 Ay 48 e LT AP NTes 1 02 1004,00

Te 2573, 12036, 1155, 119, 1006.00

25 .025 .027 «021 1004.,00 9450.00

0 e 00500 2100.00 11550400
CWSEE=—"—10165T0

PAGE
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PAGE 11
CRIWS wSFLx FG ——HV e oLossS BANK ELEV
QROB ALNB ACH AROR voL TWA LEFT/RIGHT
VP08 XNL XNCH XMNR WTN ELMIN SSTA
XLoBR ITRIAL mnc ICONT CORAR TOPWID ENDST

9R”7T0, 100°cC. 10200, 10295, 10455, 10518, 10650, 10930. 110S5. 11290. 11390,

l14an NH CARD
#SFCND B,791
32An CROSS SFCTION

FLOw NISTRIBUTION

14an NH CARD USED
8SFCEND 8,943
32RN CROSS SECTTOM

FLOW DISTRIBUTION FOR SFCNO=

14,9 he? S.4 10.8 4.6 6.0 4.6 3.1 5.7 3.3
2572.8 1154.4 997.0 1871.2 761.7 1208.8 1514.5 87648 1654 ,5 850.7
5.8 e s 5.4 5.8 6.1 4.9 3.0 3.5 3.6 3.9
EXTENDED 7.58 FFET
0.00 0.00 1017.34 26 .18 .05 1008,00
48850, 10382, 858, 13762, 1448, 152, 1009.,00
3555 026 =025 + 028~ .02 1004,50 8890,00
580, 2 0 0 0.00 3010.00 11900.00
8.79 CWSEL= 1017.08
9170, 9250. 9400, 9470y 9520, — ~9700. 9790, 9900. 10000. 10165, 10275
407 Be3 3.6 3.0 B.6 4.2 4.7 3.7 6.0 ot
969, 0 1643.5 740.7 579,1 1814.7 889 .68 1032,.0 85842 1416,0 999,0
448 50— — 4.9 Sv2———4%8 e 3 4,5 443 4.3 44
10535, 10770, 11010, 11250. 11420 11900.
6.5 el 4.0 3% 9 8.2
189942 12246.6—143%.6 1223.9 291441
3.4 2.5 2.8 3,2 2.8
B.94 EXTENDED 2.55 FEET
0.00 N.00 1017.68 +33 «31 .03 1010.00
36646, 11877, 1269. 8826, 1871. 211, 1012.00
4415 027 025 — «026— 4021 1006.60 B220.00
770. 1 0 0 0.00 3580.00 11800,00
8.94 CWSEL= 1017.35%
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PAGE 12
SECNG DEPTH CWSFL CRIWS WSFLK TEFG WY e o BE 5 OL0SS BANK ELEV
n NLOR QCH QROB ALNSB ACH AROB VoL TwWA LEFT/RIGHT
TIME VLOR VCcH VRCB XN XNCH XNR WTN ELMIN SSTA
SLOPE XLORL XLCH XLOBR ITRTRL —-20C ICONT CORAR TOPWID ENDST
STa= R220. 8A10, BR20. 3980. 060, 3200, 9355, 9460, 9605, 9760. 9860. 9940, 9960,
oER Q= 4,? £.8 4.0 3.0 4.3 4,5 4,0 6.9 8.9 447 5.2 .9
ARE A= 1467343 l1600,7 1015.3 652.7 9GR8, 4 1021.1 7T71.3 12101 1448,6 B34 .6 803.7 166.9
VFL = 2.9 4.5 3.9 45T 4.3 4,5 52 S.7 641 Se7 6.4 Se7
STa= 99460, 10160 10535 10,50, 10800, 11030, 11470, 11670. 11800,
PFR O= 6.0 10,3 4.9 fab 4,2 5.8 3.4 1.7
AREA= 1269.1 2249.7 9502.3 1176.9 1069.5 1912.1 981.9 533.5
VEL= 4,7 4.6 S S.4 3.9 34 3.4 3.2
1490 NH CARD USFD
#SFCNO 9,076
3280 CROSS <SFCTION 9,08 EXTENDED e79 -FEET
9408 R.,39 1017.79 0.00 0.00 1018.33 54 «54 «11 1012.00
100000, 36259, Q741 54000, 6901, 13844 8921, 2186, 270. 1011.00
« 2R 5425 7.04 6.05 s 029 «025 e 026 w021 1009,40 8350.00
.N01208 700, 700, 700. 2 0 0 0.00 3765.00 12115.00
FILOW NISTRIRYTION FOR SFCNO= 9.0R CWSEL= 1017.79
STa= 8350, 8540, R690. R8GO0, 9120, 9365, 9635, 9780, 10000, 1017S. 10330, 10450. 10600,
PFR Q= 5.0 3.5 3.1 3.8 4.2 11.1 g D85 9.7 9.5 9.4 8.1 3ol
AREA= ANk 4 T18,5 745,5 B96.7 963,.6 1810.8 _‘859.6 1383.8 1240.8 1176.5 970.8 62345
VEL= 5,5 4.9 4.2 443 T 4.4 6.1 6e4 7.0 T.6 8.0 8.3 59
STa= 10400, 10795, 10950. 11060. 11260 11740, 11865, 12115,
DFR 0= 4,0 S0 3.4 3.6 3% S 3e? o7
AREA= 759,1 80,7 554 .4 71648 1134%2 GIRB 3225
VFL= 5.3 Aol 6.1 S0 3.1 S " 260
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QQQGGQDDOOQO&QDQOD’.}{}OQOQQ{)&odbﬁoobﬁbﬁﬁai}ah{}oﬂdﬁ#&b
HFC2 RFLFASFE DATFN NNV 76 UPDATED APRI 19RO — = - — >
FRROF CORR = 01402402404
MODIFICATION = ©S0451452+53+54

I T R R R R R R R R - R - R e - - R - -

NOTF~- ASTFRIS (#) AT [FFT NF CROSS-SFCTTNON NUMRFR INDICATES MESSAGE IN SuUMMARY OF ERRORS LIST

AGI)A FRIA RIVER AT TNDTA

SUMMARY PRINTOUYT

SECNO XLCH CWSEL ELMIN DEPTH QLOB vLOB QCH VCH SSTA ENDST HV HL
7.982 0.00 1002.20 990,40 11,80 53351.04 9.17 46648B.96 10,15 8961.64 10401.28 l.64 0.00
B.067 450,00 1003.4R 991.70 Y T8-—495405 12— T:98-—506459:87 10.00 9073.48 10374,.66 1.27 1.09
@ 8,157 450,00 1N03.26 993.n0 10,24 22073.30 11.64 77926.70 1.7+5% 9565.00 10333.10 4,19 1,41
® A.1 K9 191.00 1006484 994,00 12.84 43,83 le41 9R9TB.98 17.40 9683.85 10428.51 4,66 1.06
8.192 1,00 1007.96 996,08 13,91 385,46 2.0 9R8196,93 15,57 9617.83 10428 ,68 3.70 <07
° B2 oK 191.00 100853 994 , AN 13,73 26HY94,99 16.81 10025.40 19.09 9625.00 165?0.00 4,19 «69
Ao 323 500.00 101176 997,20 14,56 276l6.42 13.34 14726.89 16.87 9630.00 10745.00 2.49 1.36
B,417 S0N.00 1012.52 998,40 Y&;12-- 28261489 11.96 13167.90 17.18 9630,00 10606410 3.10 1.19
B8.540 650,00 101574 995,00 16,74 38903,06 Te34 6623410 T892 9640,00 11247.35 «67 ,5?
8,615 385,00 1015.38 999,70 i;.éé 0.00 i 0.00 100000.00 5.08 9720400 11320400 «40 «30
8,630 80.00 101663 9995 T 0—————16593 iy G0 —0+00-100000.00 — 4,98 9720.00 11320.00 38 b
8,687 300.00 101670 1004,00 12,70 - 31613,09 5.96 14855.82 SalT 9450,00 11550.00 b2 .08
8,791 550.00 1017.05” 10041%0 - i?i?é ;7484.52 # '“;.57 3665.06 4.27 8890.,00 11900.00 26 «18
8,943 800,00 1035 1006.60 1075 - -57359,55 iy e B3 5994 ,47 4,72 8220.00 11800400 «33 +31

9,076 700,00 1017479 1009.40 8,39 ~36259.26 5425 9741409 T.04 8350.00 12115400 «54 54




A1.701 72V 16402412,

SIMMARY

CANTION
CANTION

CAUITION
CAUTION
CAUTION

CANTION
CANTION

0F FRRORS

SECNN= A,157
SECNO = R,157
SECNO= A,180
SECNO= R.1R9
SECNN= R.1RQ
SECNN= 8,778

SECNO= B.272R

PROFILE=
PROF ILE=

PROFILE=
OROFILE=
PROFILE=

PROFILE=
PROFILE=

1

1

1
1

CRITICAL DFPTH ASSUMED
MINIMHM SPECIFIC ENERGY

CRITICAL DFPTH ASSU?FD
PRORARLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED, TO BALANCE WSEL

CRYITICAL DFPTH ASSUMED
MINIMUM SPECIFIC ENERGY

PAGE
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APPENDIX

HEC-2 COMPUTER PRINTOUTS

Il1. AGUA FRIARIVER - DISCHARGE OF
100,000 CFS FOR PRESENT CONDITIONS
WITH ENCROACHMENTS FOR
PROPOSED SPUR DIKE AND DIVERSION DIKE




R1/01/21. 16.20.11. PAGE 1
foppaotROenOCRGORRGDRRRRERRRERCERORGLDITRDOECIRERORETROD
HFC? RFILLEASE DATFN Mov 76 UPDATED APRI 1980 : = = i -
FRRNR CORR = 01.N2+403+04 s
MONDIFICATION - 5N 951452953454
POROORROROARRBRORTRORRNNTO R L RBRG LT ORGSO - -
C
T1 FOR SAMFR AND [ AML UM INC, BY PRC TOUPSPHOEIN/X, AZ FH. 954-7/9/
T? PROFILF 1| —Q = kD,000 CFS
T3 AGUA FRIA KRIVFR AT INDIAN SCHOOL ROAD SEPTEMBER 41980 NO,1095=600
J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ
=1 6. 0. e .002900 0.00 0.0 0. 1002.000 0.000
J2 NPROF IPLOT PRFVS XSECV XSECH “FN ALLDC 18W CHNIM ITRACE
=1l.n00 0.000 0.000 0.000 0.000 0000 0.000 0000 0.000 15,000
J2 VARIAZLE CODES FOR SUMMARY PRINTOUT
3R.Nn0ON 39,000 1.000 42,000 8,000 13.000 55,000 14,000 26.000 53.000
S4,000 10009 11.000 N.000 0000 0.000 0.000 0,000 0,000 0.000
NC « 060 «030 « 025 <100 «300 0.000 0.000 0.000 0.000 0.000
nr 5.000 42000.000 S5000.6000 56500.000 B50004000 1000004000 0.000 0000 0.000 0,000
CROSS SECTINN STATIOMING FROM LEFT-TO-RIGHT LOOKING DOWNSREAM WITH
REFERFNCE |_TNF AT STATION 10000,
CROSS SFCTINN MUMKERS ARE IN RIVFR MILES ABOVE THE COMFLUENCE OF THE
GILA RIVFR, THF STATIOMING FOR THIS STUDY- WAS MATCHED AT THE -INDIAN
SCHOOL RRINGE WITH STATIONING FROM A PREVIOUS FLOOD INSURANCE STUDY.
STARTING WATFR QURFACE ELEVATIONS ARE BASED ON THE SLOPF AREA METHOD,
X1 T.982 29.000 9585,000 10430,000 0,000 —— 0.000 0.000 0.000 0,000 0.000
GR 1010.000 B925.00nN 1000.000 8972.000 991.000 9005.000 991.000 9330,000 998,000 9580.000
GR 1000 ,000 9585,000 1000.000 9605,000 994,000 9620.000 992.000 9628,000 990,400 9635.000
GR 990 ,40N 964R,00N 992,000 96554006 - 994,000 ~9664.000— -—996.000 9714,000 - 996,600 9830,000
GR 996,000 9942,000 395,000 10000,000 995,000 10050.,000 996,000 10070.000 998,000 10100,000
cP 999,000 10170,001 999.000 10220.,000 9938.000 10270.000 996.000 10370,000 996,000 10384,000
GP 998.n000 1039n.00n0 10024000 106400,000 1006,000 104254000 1007.000 10430,000 0.000 0,000




R1/01/21, 16.20.11.

PAGE 2
X1 B,067 19.000 9680,000 10390.,000 4504000 450,000 450,000 0,000 0,000 0.000
GR 1010.000 9065.00N0 1000.000 9078,000 — 992,000 9098.,000  ~ 992.000 9395,000 996,000 9666.000
GR 1000.000 9680,000 992.000 9695.000 991,700 9700.000 991.700 9730.000 992,000 9735.000
GR 992.060 979R.NON 994,000 9R4N.000 996,000 9960,000 998.000 10050000 998,000 10232.000
GR 996,600 102604000 998,000 10285,000  1000,000 ~10365.000 1009.000 10390.000  — 0.000 0.000
x1 R.152 16.000 9780.000 10350.000 450,000 450.000 450,000 0.000 0,000 0,000
6P 997,000 95 65,000 994,000 95854000 994,000 96004000 994,000 9765.000 998,000 9770.000
GR 1000,000 97RN.ONO 994,000 9790.000 993,000 9800.,000 993.000 9830.000 994,000 9960.000
GR 995,000 10030.000 994,000 10130.000 993,900 10150.000 994,000 10190.000 996,000 10200,000
GR 99K, 000 10250,100 1000.000 10295.000 1002.000 10330.,000 1010.000 103504000 0,000 0.000
NC « 045 045 . 025 100 300 0.000 0.000 0.000 0.000 0.000
ROOSEVFLT TRRIGATION DISTRICT AQUADUCT.
X1 8,189 564,000 9765.000 10355,000 193,000 193.000 193.000 0,000 0,000 0.000 .
GR 1010,000 9617.00n0 1007.500 9618.000 1006,800 9688.000 1010.000 96894000 1010.000 9691.000
GR 1006.800 9692.00N 1006,000 9762.000 100,000 ——9763,000 — 1010.000 9763.500 1010,000 9764.,000
GR 1010,000 97654000 1006,000 97664000 1004,000 9795.000 1002.000 98004000 995,000 9815.000
GR 995,000 983€.000 1010.000 Q837,000 1010.000 9839,000 995.000 98404000 994,000 9910,000
GR 1010.000 9311.000 1010,000 9912,000 994,000 9914.000 994,000 9984,000 1010.000 9985,000
GR 1010.000 F9R7.000 994,000 9988,000 994,000 10058,000 1010.000 10059.000 1010.000 10061,000
GR 994,000 10062.000 994,500 10132.000 10104000 10133.000 1010.000 10135.000 994,500 10136.,000
GR 995,000 102n0A.00N 1010.000 10207.000 1010.000 10209,000 — 995,000 10210.000 996,000 10220.,000
GR 968,000 10235.,000 1000,000 10258.000 1002.,000 10265,000 1002.500 10280,000 1010.000 10281.000
GR 1010.000 102R3.,00n 1002.500 10284,000 1004,500 10354,.,000 1010.000 10355.,000 1010.000 10356.,000
GR 1010.000 10357.000 1004,.500 10358.000 1003.500 —10428,000 1010.,000 10429.000 0.000 0.000
X1 8,197 N.000 0,000 “0.000 16,000 165000 16.000 0.000 «+050 0.000
NH 3.000 080 9824,000 .025 10300,000 «050 10520.000 0,000 0.000 0,000
FT 0000 7.100 7.100 7.100 0.000 0,000 9824.000 10300.,000 0.000 0,000
X1 Be22R 174000 9960.000 10000,000 191,000 191,000 191,000 0.000 0,000 0.000
GR 1008,000 9625.000 1010.000 9780,000 10084000 9785,000 " 1008,000 9810.000 1010.,000 ‘9820,000
GR 10104200 9824.000 998.000 9840,000 996.000 9960.,000 994,800 10000,000 994,800 10170,000
GR 996,000 10213.000 1000.000 10230.,000 1002.000 10240,000 1008.,000 10275.000 1010.000 10300,000
GR 1004.,500 10320.000 1004.500 10520,000 — — 04,000 e 00T T U000 5 0.000 0.000 0,000
NH 3.000 0580 9808.000 . 025 10275.000 «050 10745.000 0,000 0.000 0,000
ET 0000 T«100 7.100 7.100 0,000 0.000 9808.000 10275.000 0.000 0,000
X1 8,323 18.000 9970.,000 10030,000 500,000 500,000 500.000 0,000 0,000 0.000
GR 1010.000 9630.000 1010.000 9700, 000 10105000 97405000 — 1010.000 ~9780,000 1014,000 9804.,000
GR 1016,000 980R,000 1010.000 SR818,000 1004,000 9830,000 1002.000 9850.000 1000.000 98604000
GR 998,000 9932.000 997.200 9970.,000 997,200 10030.000 998.000 10230,000 1010.000 10255.000
GR 1010.000 102754000 1007,000 10300.,000  ~1007.,000 10745,000 — 0.000 04000 0.000 0.000
NH 3.000 «06N0 9855.N000 .025 10375,000 «050 10970.000 0.000 0.000 0,000
ET 0000 7.100 7.100 7.100 0,000 0.000 9855.000 10375.,000 0.000 0.000
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X1 R,a417 19.000 9990,000 100454000 500,000 500.000 500.000 0.000 0.000 0,000
GR 1009,000 963n0.000 100%.000 9700.,000 — 1009,000 —9T7S0.000  1009.000 9830.,000 1010.000 9835,000 i e
GR 1012.000 98585,0Nn0 1000,000 G8R4,000 999,000 9920.000 999.000 9960.000 998,400 9990.000
GR 9G8R ,400 10010.,00N0 999,000 10045.000 999,500 10200.000 1000.000 10300.000 1010.000 10325.000
GR 1012.000 10375.000 1009.500 10600.,000 — 1009500 —10490.,000 — 1022.000 10970.000 - 0,000 0.000 g
NH 2.000 . 075 10545,000 «050 11250.000 0.000 0.000 0,000 0.000 0.000
ET 0,000 T«100 7.100 7.100 0.000 0.000 96404000 10545,.,000 0.000 0.000
X1 8.540 15.000 10000.000 10050.000 650,000 6504000 650.000 0.000 0.000 0.000
GR 1013.,N000 9640.000 1010.000 9650.000 1002.000 9662.000 1000.600 9790.000 1000.000 9935.,000
GR 999,000 10000000 999,000 10050.000 1000.,000 10120,000 10004000 10250.,000 1002.000 10425,.,000
GR 1004,000 10510.000 1016.000 10545.000 1012.000 106004000 1012.000 11210.000 1016,000 11250.000
NC 022 02?2 022 «300 «500 0.000 0.000 0.000 0.000 0.000
INDIAN SCHOOL RRINGE. LOW CHORD ELEYATION = Jo/5.
X1 B8.615 4,000 9720.000 11320.000 3950,000 320,000 395.000 0.000 0.000 0,000
X3 10,000 0.000 0,000 0,000 0.000 - = 0.000 — 0,000 1015,000 1015,000 0,000
GR 1015,000 9720.,00n0 999,700 10178.000 999,700 10863.000 1015.000 11320.000 0.000 0,000
SR 1.050 1.290 2.800 0.000 685.000 1.000 17250.000 30.300 999,900 999,700
X1 B8.630 nNeNno 0.000 0.000 80.000 804000 80.000 0.000 0,000 0,000
Xz 0.000 0.00N 1.000 015 000——1815:600—— 0000 - 04000 0,000 0.000 0,000
X3 10,000 N.00N 0.000 0,000 0,000 0.000 04000 1015.600 1015,600 0.000
RT 20,000 3R0N.NON 1020.000 D«000 5000.000 1018.000 0,000 5510.000 1017,400 0.000
RT 658504000 1017.000 0.000 — 6050,000 ~1016,000 =i O 00 6130.000 - 1015.600 0.000 6190.000
BT 1016,000 NeDND A£7T00.000 1017.000 0.000 8550.000 1017.000 0.000 8900,000 1018.000
BT 0.000 9A40,0N0 1020.000 0.000 9700.,000 1020.400 0.000 9750.000 1022.,400 0.000
RT 11350,000 10272.400 0000 11600,000— 1026.000 — 0000 "11750.,000  — 1018.000 0,000 12150,000 )
PT 1016,000 Nn.0NN 12320.,000 1016.000 0,000 13180.000 1018.000 0.000 13550.000 1020.000
RT 0.000 0.700 0,000 0.000 0.000 0.000 0.000 0,000 0.000 0,000
NH 3.000 «030 450,000 5= 025 107106,000 830118955000 - 0.000 0,000 0,000 S
FT 0,000 0.000 0.000 0,000 0,000 9.100 0.000 0.000 9730.,000 11530.,000
X1 8.687 25.000 9870.,000 10090.000 300,000 380,000 300.000 0,000 0.000 0.000
GR 1004,000 9450.000 1004,000 9785.000 1006.000 9795.,000 1006.,000 9800.000 1004,000 9805.000
GR 1004,000 G870.000 1006.000 10090,000 ~1006.400- 102004000 — 1006.,000 ~10295.000 —~ 1004,000 10455.000 i i -
GR 1004,000 10515.,000 1006.,000 10555.000 1008,000 10560.000 1010.,000 10650,000 1011.000 10710,000
GR 1012.,000 1093n,000 1010.,000 10990.000 1008,000 11020.000 1008.000 11055.000 1010.000 11085,000 )
GR 1009.500 11290.000 1008,000 11345,000 1007.000 11390.000 1010.000 — 11440.000 —1010.000 11895.,000 s o
NH 3.000 «030 9220.000 . 025 10535.000 «030 11900.,000 0,000 0.000 0.000
ET 0,000 0.000 0,000 0.000 0,000 9.100 0.000 0.000 9300.000 11900.,000 "
i
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x1 8.791 36.000 9900.000 10000.000 550,000 S80.000 550,000 0.000 0,000 0,000

GR 1009.500 B8S80.000 1008,000 8970.000 1006,700 9070.000 1006.000 9170,000 1004,500 9220.000

GR 1004,500 9250.000 1006.000-— 92953000 — —1007.,000 —-9400,000 — 1006.,000 9470,000 1005,000 9490,000 5
GR 1006,000 9520.0N0 1008.000 9700.000 1010.000 9705.000 1005.000 9725.000 1005.000 9740,000

GR 100R, 000 9755,000 1008.000 9790.000 1007.400 9840.000 1008.000 9900.,000 1009.000 10000.000

GR 1008,000 101654000 1008.000 10275.000—— 10065000 103105000 — 1006.000 — 10335,000 1008.000 10535.000 . -
GR 1610,000 10770.000 1012.000 10775,000 1012,0060 11010.000 1011.000 11050.,000 1011.,000 11250.000 ~
GR 1010.000 11340.000 1009.000 11370,000 1009,000 11420,000 1010.000 11445,000 1011,000 11540,000

GR 1011.500 11900.000 0.000 0.000 0.000 =05 000 : 0.000 0.000 " 0.000 0.000Q

NH 3,000 N30 92804000 .025 11030,000 «030 11800.,000 0.000 0,000 0.000

ET 0,000 nen0N 0.000 0.000 0,000 9.100 0.000 0.000 9700.,000 11800.000

X1 8,943 39,000 9960.000 10160,000 800,000 770.000 800,000 0,000 0,000 0.000

GR 1016.200 822n.000 1014.600 8270.000 1014,000 8515.000 1012.,000 8570,000 1010,000 8630.,000

GR 1009,000 8700.000 1010.000 RB20.000 1012,000 8930.000 1010.000 8980.,000 1009.000 9010.,000

GR 1009,000 9060.000 1010.000 9100,000 1011.,000 92004000 1011.000 9280.,000 10104000 9355,000

GR 1010.000 9460.000 1000,000 9605.000 1008,000 9760,000 1010.,000 9780.,000 1008.000 9860.,000 . .
GR 1006,.600 94n0.N0N 1008,000 9940.,000 1010.000 9960.,000 1012.000 10160.,000 1012.000 10290,000 - =
GR 1010.000 10535,000 1009,000 10650.000 1010.000 10800.000 1012.000 10835.000 1014,000 11030.,000

GR 1012,000 11470.000 1012.000 11450,000 1014,400 11550.,000  1012.000 11620.000 1010.000 11655.,000

GR 1009,500 11670.000 1010.000 116904000 1014,000 11714.000 1014.800 11800.,000 04000 0,000

NH 3.000 .030n 9675.000 .025 11260.000 «030 12115,000 0,000 0,000 0,000

FT N.00N 0.00n0 0.000 0.000 0,000 ~9.100 i 0.000 0.000 8850.000 12115.,000

X1 9.076 41,000 G780.,000 10000.000 700,000 700,000 700.000 0,000 0,000 0,000

GR 1017.500 8350.000 1016.000 8395,000 1012.000 8416,000 1011.000 8480,000 1012.000 8540,000

GR 1014,000 8690.000 1014,500 8760.000 1014,000 8840,000 1013.000 8890.,000 1014,000 8940,.,000

GR 1014,000 9120.000 1015.000 — 9190,000 10145000 92604000 ~ 1012.000 9365.,000 1011.000 9410,000

GR 1011.000 9635.000 1012.000 9675.000 1012.000 9780.000 1011.000 10000.000 10104400 10175.,000

GR 1010,000 10330.000 1009.400 104504000 1010,000 10475.000 1014,000 10490,000 1015,500 10600.000

GR 1014,000 107004000 1012.000 1079%.,000  ~l10l2.000 10825,000  ~1013.500 10950.,000 1012.,000 11060.000

GR 1012.000 11090.000 1014,000 11105.000 1015.500 11260.,000 1016.000 11400,000 10164000 11500.000

GR 1014,000 117404000 1014,000 11805.000 1010.000 11815.000 1010.000 11840.000 1016,000 11865.000

GR 1017.,000 12115.000 0.000 0,000 TR 000 T 0000 04000 ; 0,000 0,000 T 0.000 8

EJ 0.000 0.000 0.000 0.000 0.000 0,000 0.000 0,000 0,000 0,000




R1s01/21. 16.20.11. PAGE S
SECNO DEPTH CWSEt: ——CPREWS— WSFLK—FG——— hy—————HC oLoSsS BANK ELEV ) ¥ B S
0 QLOR QCH QROR ALOR ACH AROB voL TWA LEFT/RIGHT
TIME VLOR VCH VROR XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLORR ITRIAL ~ INC ICONT —CORAR “TOPWID ENDST B ol
#PROF 1 = .
CCHY= .100 CEHV= L300
#SEFCNO 7,982 - - T
CROSS SECTTINN STATIONING FROM LEFT TO RIGHT LOOKING DOWNSREAM WITH
REFERENCE LINE AT STATION 10000, =5 3 =
CROSS SECTTION NIMRERS ARE IN RIVFR MILES ABOVE THE CONFLUENCE OF THE
GILA RIVFR, THF STATIONING FOR THIS STUDY WAS MATCHED AT THE INDIAN
SCHOOL RRINGE WITH STATIONING FROM A PREVIOUS FLOOD INSURANCE STUDY.
STARTING WATFER SURFACE ELEVATIONS ARE B8ASED ON THE SLOPE AREA METHOD,
7.98 11.80 1002.20 0.00 1002.00 1003.65 | A 0.00 0.00 100000
100000, 53351 . 46AL9 ., 0. 5816, 4597, 0, 0. 0. 1007.00
Ne00C 9,17 10.15 0.00 L0640 025 .030 0.000 990.40 ~8961.64
.N0?2974 0. 0. 0. 0 0 3 0.00 1439.64 10401.28
FLOW DISTRIBUTION FOR SFCNO= 7.98 CWSEL= 1002.20
STa= 8962, 8972, 9005, 9330, 95805 — 9585, — 10430, . = - . -
PER Q= .0 1.5 36.6 15.1 .1 46.6
AREA= 11.4 271.° 364144 1926,.1 16.0 4597,2
VEL= 241 7.0 1041 7.8 —&s 2 ~1041
®SEFCND B.06RT )
B.07 11.78 1003.48 0.00 0.00 1006.75 1.27 1.09 .02 1000.00
100000, 49540, 50460, 0. 6211, 5044, 0. 112, 14, 1009,00
W01 7.98 10,00 0.00 0640 .025 030 025 991.70 9073.48
.N02025 450, 450, 450. g S —0 ~0+00 1301.18 10374.66
FLOW DISTRIBUTION FOR-SEENOs— 8307 —————CWSEE=—31003 48— =77 7 - : - T &
STA= 9073. 9078, 9098. 3395, 9666 . 9680, 10390,
PER Q= .0 - 59———29% 19s2————— b ——505—— = s s
AREA= Te9 149.5 3408.5 2568.1 767 5043.7
VEL= 2.1 6ol 8.5 75 Sel 10.0
d




A1/01/21. 16.20.11. PAGE 6
SECNO DEPTH CwSEL T CRIWS — WSELK —~FG ~ ~ ~HV — " THL ~ ~ OLDSS = BANK ELEV N i L
o QLos QcH QROR ALOR ACH AROB VoL TwWA LEFT/RIGHT
TIME VLOR veH VROB XNL XNCH XNR WTN ELMIN SSTA ;
SLOPE XLOBL XLCH ~— — XLOBR ~ ITRTAL —IDC — ICONT — ~CORAR ~ ~TOPWID ~ ENDST 1 Tt

#SFCNO R,152 W o e g e 3 : = e
32an CROSS SECTION R,15 EXTENDED 6.24 FFET
3301 HV CHANGED MORF THAN HVINS

7185 MINIMUM SPECIFIC FNERGY
3720 CRITICAL DEPTH ASSIIMED

8.15 10.24 1003.24 1003.24 0.00 1007.43 4.19 1.41 «87 1000.00
100000, 22073. 77927, O 1866, 4441, O 203, 25. 1010.,00
0?2 11.64 17.59 0.00 «040 .025 «030 «025 993.00 9565.00
,N05449 450, 450, 450. 5 11 0 0.00 768,10 10333.10
FLOW DISTRIPYTION FNR <FCNO= 8.15 CWSEL= 1003.24
STA= 9565, 95RS, 9600, 9765. 9770, 9780, 10350,
PFR Q= 1e6 1.7 18.4 3 i) 77.9
AREA= 154 .8 1386 15244 36.2 47.4 4441 ,2 ST i
VEL= 8.9 12.1 12.1 8.7 Tel 17.5
CCHV= +100 CEHV= 300 - - i

#SFCONO 8,189
3245 DIVINED FLOW . e S T S
36RS 20 TRIALS ATTFMPTFEN WSEL,CWSEL
3603 PRORARLF MINIMUM SPFCIFIC ENERGY S e e st : : : )
3720 CRITICAL DEPTH ASSUMFD

ROOSEVFLT IRRIGATION DISTRICT AQUADUCT.

8.19 12.84 10nh.84 1006,84 0.00 1011.50 4,66 1.06 «14 1010.00

100000, 44, 9rQ79, 977. 31. 5689, 200, 230. 28, 1010.00
002 1.41 17.40 4,88 - 04SSR 025 5048 T .0257 994,00 9683485 i - e
.N05486 193. 193. 193. 20 11 0 0.00 T17.49 10428,51
FLOW DISTRIBUTION FOR SECNO= 8.19 CWSEL= 1006.8¢4
STA= 9684, 9762, 10355, 106287 106829, D o = = Ty
PFR Q= .0 99,0 1.0 o0
AREA= 30.9 S6R_.7T 199,4 .9

VEL= 1.4 et 4.9 e T e e e




81/01/21, 16.20.11.
SECNO DFPTH CWSEL ™ “CRIWS WSEER — —EG " HV TTHE
n ALOR QCH QRORB ALOR ACH AROR VoL
TIME VLOR VCH VROB XNL XNCH XNR WTN
SLOPE XLORBL XLICH XLORR ITRIAL —IDC ICONT CORAR
#SFCNO B,162 - g
3265 DIVINDED FLOW
3301 HV CHANGED MORF THAMN HVIMS
A.19 13,91 1007.96 0.00 N.00 1011.67 3.70 «07
100000, 3RS, 9R197. lal8, 161. 6305, 217 232.
«0N2 7e40 1557 S.12 045 <025 <045 025
«N03954 16. 16. 16. 8 0 0 0.00
FLOW DISTRIRUTION FOR SFECNO= 8.19 CWSEL= 1007.96
STa= 9K 1R, 968F, 9762, 9762, “10355, 106426, 10629+
PER Q= ol «3 o0 9R.2 1.4 «0
ARFA= 53.7 106.6A 5 630543 27543 1.5
VEL= Yoo, T ?e7 .8 1546 5.1 1.0
149n NH CARD I(JSFD
«SFEFCNO H, 228 —
325 DIVIDED FLOW
32An CRPOSS SFCTION B.23 EXTENDED 4,03 FEET
T1as MINIMUM SPFCIFTC FMFRGY ™ o e Sy 3
372n CRITICAL DEPTH ASSUMED
8.23 13.73 10n8.53 1008,53 0400 1012.72 4,19 « 69
100000, 24895, 10n25., 65060 %855 41135 T e6 0
«03 16,81 19.09 15.82 .025 «025 «026 «025
«N03332 191. 191. 191. 3 S 0 0.00
FLOW DISTRIBUTION FOR SFCNO= 8.23 CWSEL= 1008,53
STa=z 9625. 9960 . 10000, 10170, 102135 10240. 10520.
PER Q= 24,9 10.0 45,9 10.8 3,9 4,5
AREA= 1481,3 52,2 2333:9 564525433 —960.+6 s
VEL= 16,8 19.1 19.7 19.1 15.2 4,7

oL0SS
TWA
ELMIN
TOPWID

.10
28,
994 .05
T86.46

«15
32
994 .80
T40.04

BANK ELEV

LEFT/RIGHT

SSTA
ENDST

1010405
1010.05

9617.83

10428.68

996.00
994,80

9625400

10520400



81/s01/21.

16.20.11.

SECMND DEPTH CwesEL CRIWS ASFLK —— FEG R [al® oLossS BANK FLEV
n NLOR QCH QR 0R ALOR ACH AROR VoL TWA LEFT/RIGHT
TIME VLOR VCOH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLORL XLCH XLORR ITRIAL —IDC ICOMT — CORAR TOPWID ENDST
Y4ar NH CARD USED i
*SFCND B,.,323
3265 DIVINDED FLOW
12a0 CROSS SECTION 8.32 EXTENDED 4,75 FEET
23] HV CHANGFD MORF THAN HVINS
Be3? 14,56 1011.76 1010.81 Ne0NN 1014.25 2.49 1.36 ST 997,20
100000, 27616, 14727 57657, 2070 873, 52554 343. 42, 997,20
« 04 13,34 1«87 10,97 «025 « 025 <029 . 025 997.20 9630.00
.N02266 500, 500, 500. 12 6 0 0.00 1090.43 10745.00
FLow DISTRIRUTINN FOR SFCNO= 8.32 CWSEL= 1011.76
STa-= 96130, 9p5() . 9932, 9970. 10030, 10230. 10765,
PDER N= % | 156 8.9 1467 46.9 10.R
ARF A= 5NE .5 1075 .6 537.8 873.1 2830.3 2424 .5
VEL= 6,1 165.72 1646 16.9 16:6 4.5
la4cn NH CAPRD JSFD
@SFCNO B,417 ' =
372an CROSS SECTION 8.42 EXTENDED 3.52 FEET
33n] HV CHANGFD MORF THAN HVINS
Bet? 14,12 10172.52 0e00 0500101562 3.10 1+19 «18 998.40
100000, 2R262. 13163, 58570, 2364, 766. 4091, 431, 54, 959,00
«05 11.96 17.18 14,32 « 027 2025 «026 «025 998.40 9630.00
.N02493 S00. S00. 500 < o i e alees - b -0 00 976.10 10606410
FLOw DISTRIKUTION FOR SFCNO= 8,42 CWSEL= 1012:52 - ¥
STA= 9630, 9884, 9920, 9960, 9990, 10045, 10200, 10300, 10490, 10606.
PFR Q= 4,4 Ts T 9l T-s1——13 2 3442 2047 363 3
ARFEA= 939,464 46R .8 540,.,9 414.7 766.3 2057 .4 127743 580.7 17545
VEL= 5.6 2.0

4.6 16.4 16.8 17.1 17.2

16.6

16,2

PAGE

8



Ry 201721, 1A.20.11.
SECND NEPTH CWSFL CRIWS WSELK —E6 Hy HL oLosS BANK ELEV
0 ALOR QCH QROB ALOR ACH AROR voL TWA LEFT/RIGHT
TIME VLOR VCH VROR XNL XNCH XNR WTN ELMIN SSTA
SLOPF XI_ORL XLCH XLOBR ITRTAL 10C ICONT CORAR TOPWID ENDST
146n NH CARD USED ¥ i
@SFCND 3,540
325 DIVIDFD FLOW
3?28n CROSS SFCTION B.56 EXTENDED 2.73 FEET @
3301 HV CHANGED MOBRF THAN HVINS
Be56 16.74 1015.74 0.00 0«00 1016.40 67 5S4 26 999.00
100000, 38903, AKP3 . S44T4, 5300. B37. 9488, 607, 73, 999,00
<08 7434 7.92 S.T4 2025 + 025 <027 .025 999,00 9640.00
.N0064146 650, 650, 650, 3 0 0 0.00 1602.93 11247435
FLOWw DISTRIBUTION FOR SFCNO= 8.54 CWSEL= 1015.74
STa= 9540, 9790. 9935, 1nono, 10050, 10120 10250. © 10425, 10510, 11210
PFR 0= 13.9 16.8 B2 feb B.A 19.5 18,7 7.1 4,2
ARE A 20068 ?7R .0 1055,.3 3647 1136.4 2045,5 2578.6 10872 .5 2575.0
VE L 6.9 75 7.8 T«9 7.8 T.6 T3 beh 1.6
CCHV:= «300 CEHV= L6500
eSECNG B,A1S
17RrN CROSS SFCTTION RB.62 EXTENDED 1.39 FEET
INDIAN SCHNOL RPIDGF,
R.62 16.68 1014.38 0.00 N.N0 1016.78 «40 «30 «08 1015.00
100000, 0. 100000, 0. 0. 19698, 0, 970, 102, 1015.00
ola N.00 5.08 0.00 * .,022 «022 «022 «020 999,70 9720.00
.0001599 3950, 395, 320. 2 0 0 0.00 1600.®0 11320.00
FLOW DISTRIRBRUTION FNOR SFCNO=

STa= 9720
PFR Q=

ARFA= 19
VFL=

. 11320,

10040

A9R,1 -
Sel

B.62 CWSEL=

1016.38

11247,

o1
697
.9

PAGE




BR1/01/21. 1620411
SECNO DEPTH CWwSEL CRIWS
0 nLOR QCH QROB
TIME VILOR VCH VROR
SLOPE XLOBL XLCH i XL OBR
SPFCIAL BRIDGF
SR XK XKOR COFQ RDLFN
1.05 1.29 2.80 0.00
*SFCNO B,620
32Aan CROSS SECTION B.63 EXTENDFD

PRFSSURE AND WFIR FLOW
FReRS EGLWC H3 QWEIR
1n17.06 1N1AaTR .00 2389,
R.A3 16,93 101A.603 0«00
100000, 0e 100000, Ne
olé 0.00 4,98 NeNO
LNOO1ART RO . RO . 80,
FLOW DISTRIRUTION FNR SFCMNN= 8.63
STa= 9720, 11320.
PFR 0= 100,0
AREA=  20091.9
VEL= 5.0
149n Nri CARD USFD

2SEAND B.6RT

3280 CROSS SECTION 8.69 EXTENDED

3470 ENCROACHMENT STATINNS= 9730.0
R.69 12.61 1016.61 e 00
100000, 12897, 19101. 68002,
«15 7.41 7.48 5,77
LN00602 300 300-s— 380,

FLOW DISTRIRBUTION FOR SECNO= —8 69

WSECK = — EO ¢ 2" HL oLOoSS
ALOB ACH AROB voL TwA
XML XNCH XNR WTN ELMIN
ITRIAL I0C— ICONT CORAR TOPWID
BWC EwP BAREA sS
685.00 1.00 17250400 30.30
l1.63 FEET
QPR BARE & TRAPEZOID ELLC
AREA
971200, 17250, 17237, 1015.00
nN.00 1017.,02 «38 24 0.00
0. 20092. . 1006. 104,
.022 022 «0722 «021 999.70
2 0 3 0.00 1600.00
CWSEL= 1016463
6.61 FEET
11530,0 - TYRE= 1 TARGET= 1800.000
0:00— 101724 (L oK pvavienear 9 3 <12
1741, 2554. 11781, 1142, 118,
025 «025 « 027 «020 1004.,00
2 b ¢ 0 —0eN0--1800.00
SCWSELe-——} 016 s6) o

PAGE 10

BANK ELEV ) K

LEFT/RIGHT

SSTA
ENDST

ELCHU
999.90

ELCHD
999.70

ELTRD

1015.60

1015.00
1015,00

9720400

11320.00

1004.00 — — - §E ) S )
1006,00 a

9730.00

11530.00 -
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81/01/21. 16,20,114 PAGE 11
SECNO NEPTH CWwsFt——CRIWS —WSELK—— —EG————H¥ =M 0R0SS BANK ELEV -
0 QLOR QCH QRCB ALOR ACH AROB voL TWA LEFT/RIGHT
TIME VLOR VCH VROR XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLORL XLCH XLOBR ITRIAL —IDC - ICONT CORAR TOPWID ENDST = T
STa= 9730, 9785, 9R70. 10090, 10200 10295 — 10455, 10515, 10555, 10650. 10930, 11055, 11290. &
PFR Q= 4,8 A, 19.1 8.0 6.9 13.9 6.0 3.5 442 548 3.9 7.2
ARFA= 693,6 1046.9 2554 .4 1145.2 989,1 1857.8 756.7 464 .4 733.1 1491 .1 866.4 1634.9
VEL= 6.9 7.8 7.5 7.0 7.0 &5 7.9 - 7.5 Se7 3.9 4.5 4.4
STa= 11290, 11390, 11530,
PFR W= 4,3 4 ek
APFA= B4?,4 1N0n.5
VEL= 5.0 4ot
1490 N9 CARD |JSFD
#SFCNO B,791
32”0 CROSS SECTION 8.79 EXTENDED 5.73 FEFT
3470 ENCROACHMENT STATTNNS= 9300,.0 11900.0 TYPE= 1 TARGET= 2600.000
B.79 12,23 " 1017.23 0.00 000101760 «37 = <28 .08 1008.00
100000, 35362, 4496, 60142, 6203, 873. 14050, 1386, 146, 1009,00
.19 5.70 £.15 4,28 .025 «025 028 «021 1005.00 9300.00
.N00417 550, 6850. 580. 2 0 —~0 000 2600.00 11900400
FI.nw DISTRIRUTION FOR <FCMO= =879 CWSEL= 1017.23
STA= 9300, 9400, 9470, 9520. 9700, 9755, 9840, 9900, 10000. 10165, 10275, 10335, 10535.
OFR Q= 5.9 4,6 37 YOS 3% 453 31 4,5 Tet 5.4 3.8 11.7
ARFA= 1070,9 751.3 586.6 1841.9 580.3 799.8 572.0 873.3 1440.9 101546 639.0 2046.6
VEL= 5.5 5.9 643 Set 5.8 S.4 5.5 Sel Sel Be3 549 5.7
STa= 105235, 10770, 11010, 11250, 3T 11540% 11900,
PFPR = R.0 3.9 5.0 3.1 4.8 Tisl
ARFA= 1934,7 1260.9  1475.9 837.9  1244.6 2153,8 )
VEL= 4,1 s} Fob—- et 38 I3
149n NH CARD USED
#SFCMND B,943 —— e e o 3 B B
32an CROSS SFCTION B.94 EXTENDED 2.67 FFET
3301 HV CHANGED MORF. THAM HVINS
3470 ENCROACHMENT STATINNS= 9700.0 11800.0 TYPE= 1 TARGET= 2100.000
R.9¢ 10,87 1017.47 0,00 N.00 101B.50 1.03 57 «33 1010400
100000, 24391, 10597, 65012, 2399 1294, 5032¢— 1688, 188, 1012,00
21 10,17 R.19 7.20 .025 . 025 «027 021 1006.60 9700.00
.N01573 800, 800, 770, 2 0 0 0.00 2100.00 11800400



A1/01/21. 16.20.11. PAGE 12
SECNO DEPTH CWSEL — CRIWS —— WSELK —EG RV ———HL — " 0LOSS — BANK ELEV —~ e B
n QLR QCH QrRNB ALOR ACH ARO3 voL TwWA LEFT/RIGHT
TIMF VLOR VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPF XLORL xpcH - XLOBR TRIAC—T10C ICONT CORAR — " TOPWID ENDST P E B e
FLLOW DISTRPIBUTION FOR SFCNO= 8.94 TS CWSEEE 0T 4T - - B . i e o
STa= 97060, 9760. 9860 . 9900, 9940, 9960, 10160, 10290, 10535, 10650, 10800. 11030, 11470, ¢
PFR Q= 5.4 9.3 % oS R 1056 5,2 13.0 8.6 11.3 Teb 10.5 L I T
AREA= 568.3 B4T.1 406.9 40649 169.4 1294 ,3 711.3 1585.5 916.7 1195.7 1098.4 1967.4
VEL= 9.6 9.R 11.1 Iliel 9.8 8.2 Tie3 8.2 9.4 9.4 6.8 S.3
STa= 11470, 11620, 11690. 11800. ' o
PFR Q= 355 .6 1.9
AREA= 6L, T 49A,T 395.4
VEL= S+:3 7.3 4,7

1490 NH CARD USFD
*SEAND 9,076 e =T
32Rn CROSS SECTION 9,08 EXTENDED 1.98 FEET

3301 HV CHANGFD MORE THAN HVINS x
3670 FNCROACHMENT STATTONS= BRASN.0 12115.0 TYPE= 1 TARGET= 3265.000
9.08 9.57 101R.97 0.00 Ne00 1019.42 b4 T4 «18 1012.00
100000, 23394, 10360, 61246, 5815, 1646, 114425——1943; 23l 1011.00
25 4 .18 Ae?9 S35 . 029 .025 «026 «021 1009.40 B8850.00
«N0NT6FK 700 700, 700, 2 0 0 0.00 3265.00 12115.00
FLOwW DISTRIRUTINON FOR SFCNO= 9,08 CwSEL= 1018.97
L,STA= B8S50. 9120. 9365. 9635. 9780, 10000, 10175. 10330, 10450, 10600 10795, 10950. 11060,
PFR Q= 5.6 5e2 IEa6 6.0 10.4 9.8 9.5 8.1 4.3 4.9 5.6 3.8
AREA= 1394.1 1258.6 213246 10324 — 164640 1445 ,4 13612—1113.8 80243 991.5 988.5 685.5 ) s
VEL= 4,0 4.1 Set 548 6.3 6.7 7«0 T3 Seé 4.9 5.7 Se6
STA= 11060, 11240 11740. 11865. 12115, q
PFR Q= 4,6 a5 FJe6r-——"-"tHbrr-—-"- — o = = T s e e
AREA= 955,2 170644 767.8 620.5

VEL= 4.8 3.2 4.7 2.5
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q1/701/21. 16.20.11, PAGE 13
~
PO GnARBRAOORBRNRNRADRRD DR ORRDCI IR DR DD HNOTELRANABR Y
HFC2 RELFASF DATFN NNv 76 UPDATED APRI 1980 — - > e R o
FRROR CORP = 014N2enN3s04
MODIFICATION = 50951,52+53454 N
R R R R R R R AR R R R R A - R R R S e R R i
NOTF= ASTERISK (¢) AT [ FFT OF CROSS-SFCTION NUMBFR INDICATES MESSAGE IN SUMMARY OF ERRORS LIST
AGIA FRIA RIVER AT INDTA
SUMMARY PRINTOUT
SFCNO XLCH CWSEL ELMIN DEPTH QLoB VLOB QCH VCH SSTA ENDST HV HL
7.982 0,00 1002.20 990,40 11;80 53351.04 9.17 4664R,.G6 10.15 8961.64 10401.28 l.%4 0.00
R.NKT7 450,00 1003.48 9= T0— 178 —49540,12 —T.98 50459.87 10,00 ~9073.48 10374.€6 1.27 1.09
b 8,152 450,00 1003.24 993,00 10,24 22073.30 11.64 77926.70 17.55 9565,00 10333.10 4,19 la41
4 B, 189 193,00 10N65.R4 994,00 12,84 43,83 le4l 9897R,.98 17.40 9683,85 10428,51 4,66 106
B.192 16.00 1007.96 994,05 13591 385,46 2es40 98196,.,93 15.57 9617.83 10428.68 3.70 «07
= R,z?28 191.00 1008,.,53 994,80 13,73 24894,99 16.81 10025.40 19.09 9625.00 10520.00 4,19 «69
B.323 sS00,00 1011.76 997.20 14.56 27616,.42 13.34 14726.89 16.87 9630.,00 10745,.,00 2.49 1.36
A.417 500,00 1012.52 998, 40 14,12 28261.89 “F 961316 7.90 17.18 9630,00 10606,10 3.10 1.19
8.540 650,00 1015.74 999,00 16,74 38903.,06 Te34 6623.10 792 9640,00 11247.35 67 56 =
8,615 395,00 1016.38 999.?6 iﬁ:éér 70.00 70;60 iéoodd.ob 5.08 9720400 11320400 «40 «30
8,630 80,00 1016463 9994 71— 6793 —— 0400————0+00-100000.00 44,98 9720,.,00 11320400 .38 26 “{
8.687 300,00 1016461 1004.00 12.61 12896,52 Te4l 19101443 T7.48 9730.00 11530.00 63 .10 K
8.791 RSO,OO 161;.23 iOOﬁ.OOW g “ié;é3 3536].7H : .5.76” 76&96.20 5.15 9300.00 11900.00 «37 «28
8,943 800,00 1017 .47 1006,A0 10,R7 - 24391,31 10617 10597.09 8.19 9700.00 11800.,00 1.03 «57
9,076 700.00 1018.97 1009.40 9,57 28394,16 4,88 10359.74 6.29 8850,00 12115.00 44 o T4 =
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SyMMARY OF FRPNRS

CANTION  SECNN= p.]16872 PROFILE= 1 CRITICAL DEPTH ASSUMED

CAUTION SECMOD= R.157 PROFILE= 1 MINTMUM SPECIFIC ENERGY - o
CAUTION SECNO= R.1RQ PROFILE= 1 CRITICAL DEPTH ASSUMED

CAUTION SEFCNO= R.1RQ PROFILE= "1 PROBARBLE MINIMUM SPECIFIC ENERGY
CAYUTION SECNOD= f,1R9 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL
CAIITION SECNO= Re27PR PROFILE= 1 CRITICAL DEPTH ASSUMED

CAUTION SECND= R.278 PROFILF= 1 MINIMUM SPFCIFIC ENERGY ~



APPEND I X

HEC-2 COMPUTER PRINTOUTS

I11. AGUA FRIA RIVER - DISCHARGE
OF 100,000 CFS FGR PROPOSED
CHANNELIZATION, EXCLUDING
SPUR DIKE AND DIVERSION DIKE
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QOQQQQ“QQQ#QQOGQ#QQODOOQQOQOQQDGQQQQOQﬁooﬁﬁbﬁﬁ@@@a N
HFC? RELFASF DATFN Nny 76 UPDATED APRT 1980
FRROR CORR = 01402+s03+04 7 i
MODIFICATION = ©&Ne51,52+53+54

°°¢o§6°“05“°6§QGQODGQGQQDGQQOOQOOGGOGbQDQ&QQOOQOOG

(e

T1 FOR SAMFR AND | AMLUMs INC. RY PRC TOUPSPROZINMIX ,AZ. PN 954 -7/7/

17 PROFILF 1 = (2 = /00,000 CFS

T3 AGIIA FRIA RIVFR AT INDIAN SCHOOL ROAD SEPTEMHFR,19R0 N0,1085-600

J1 1CHEF CK INQ MINV INDIR STRT METRIC HVINS Q WSEL FaQ
-1. A, 0. Ne 002900 0.00 0.0 0 1002,.,000 0,000

J? NPROF IPLOT PRFVS XSECV XSECH FN ALLDC 18w CHNIM ITRACE
=1.000 NanNnN0N 0.00N 0.000 D000 0,000 04000 0.000 0,000 15.000

J3 VARTARLE CNANFS FOR QUMMARY PRINTOUT

38.000 39.000 1.000 42,000 BeN0N 13.000 55,000 14,000 26,000 53.000 .
54,000 10.000 11.000 0.000 0.000 0,000 0,000 0,000 0,000 0.000
NC L0640 .023n #025 .100 300 0.000 N.N00 0.000 0,000 0,000
nT 5.000 4200n0,0nn  55000.000 565004000 85000.000 100000.000 0.000 0.000 0,000 0,000

CROSS SFCETION CTATIONING FROM LEFT TO RIGHT LOOKING DOWNSREAM WITH

PEFFRQFNCF LINE AT STATION 10000 '

CPOSS SFCTINN aMPERS ARE IN PIVFR MILES AROVE THE CONFLUENCE OF THE '

GILA RIVFR, THE STATIONING FOP THIS STUDY WAS MATCHED AT THE INDIAN .

SCHONL RRINGE WITH STATIONING FROM A PREVIOUS FLOOD INSURANCE STUDY. ‘ 7

STARTING WATER SI/PFACE ELEVATIONS ARE BASEN ON THE SLOPE AREA METHOD.

x1 7.982 29.000 9585.000 10430,000 0.000 0,000 0.000 0.000 0.000 0.000 i
6GR 1010,000  B925.00n 1000.000 8972.000 991,000 9005,000 991.000 — 9330,000 998,000 9580,000 | H
GR 1000,000 95R& , 0NN 1000.000 9605.000 994,000 9620.000 992.0n00 9628.000 990,400 9635.000
GR 990, 400 96LALNNN 992,000 9655,000 994,000 9664,000 966,000 9714.000 996,600 9830,000 | .
GR 996,000 9942.0n00 995.000 10000.000 995.0n000 10050.000 9964000 10070.000 G9R, 000 10100.000 4
GR 999,000 10170.00N 999,000 10220,000 995,000 10270.000 966,000 103704000 996,000 10384,000

GR 998,000 1039n,0nn 1002.000 10400.000 1006.000 10425.000 1007.000 104304000 0.000 0.000 ¢
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PAGE 2
1
|
|
x 1 B,0A7 19.00n 9680.000 10390,000 4504000 450,000 450,000 0.000 0.000 0.000
GP 1010,000 905,000 1000.000 90T7R.000 992,000 909K .000 992.000 9395,000 996,000 96h6.000
Ge 1000,000 9680,0NN 992,000 9695,000 991.700 9700.000 991,700 9730.000 992.000 9735.000 o
GR 992,000 97QR,. 0NN 994,000 9840.000 996,000 9Q£0.000 998,000 10050,000 998,000 10232.000 {51
GR 996,600 102A0.00D 998,000 102R5.000 1000.,000 10365,000 1009.000 10390,000 0,000 0.000 b
e e - - e b
)
X1 8,152 19.00n 9780.000 10350.00N0 450,000 450,000 450,000 0.000 0,000 0,000
GR 997.000 9565 ,00N 994,000 95R5,000 994,000 9600.000 994,000 9765.000 T 998.000 9770.,000 N
GR 1000,000 780,000 994,000 Q790,000 993,000 9600.000 Q93,000 96830.000 994,000 9960,000 i
GR 995,000 1003n.,000 994,000 10130.000 993,900 10150.000 994,000 10190.,000 996,000 10200.,000 I
GR 998,000 10250,00N 1000,000 10295.000 1002.,000 10330.000 1010.000 10350.,000 : 0,000 0.000 \
NC . 045 045 «025 <100 +300 0.000 0.000 04000 0.000 0.000 )
ROOSFVFLT IQPRIGATION DISTRICT AQUANNICT. |4 '
x1 . BL,1R9 54,000 9765.000 10355.,000 193.000 193.000 193.000 0.000 T 0.000 0.000 BT }
GR 1010,000 9617.000 1007.500 9618,000 1006,800 96AEBL000 1010.000 9689,000 1010.000 9691,000 ; Oy :
GR 1006,800 96972 .N0N 10064000 9762.00N 1010000 9763.000 1010.000 9763.500 1010.000 9764.000
GR 1010,000 97/5,0NN 1006.000 G76A.000 1004.000 9795.000 1002.000 SR00,000 "995,000 9815.,000 )
GR 955,000 9836.000 1010.000 9R37.000 1010.000 9839.000 995,000 9840.000 994,000 9910.000
GR 1010,000 9911.000 1010.,000 9912.000 994,000 9914,000 994,000 9984,000 1010.,000 9985,.,000
GR 1010,000 99R7,0NN 994,000 99RAR,.NON 994,000 10058,000 1010.000 10059,000 1010.,000 10061,000
GR 994,000 100K2.000 994,500 10132.000 1010.000 10133.000 1010.000 10135.000 994,500 10136.000
GR 995,000 102nA.00N 1016.000 10207.000 1010000 10209.000 99%,0nn0 10210.000 996,000 10220.000
6 99R,000 10235.00nN 10004000 10258.000 1002.000 102654000 1002.500 102404000 1010.000 10281.000
GR 1010,000  102R3,000 1002.500 102R4.000 1004,500 10354,000 1010.000 10355,000 1010.000 10356.000
GR 1010.000 10387,000 1004.500 10358.000 1003.500 104284000 1010.000 10429,000 0.000 0.000
X1 8.192 NeNNN 0.000 N.000 16,000 16.000 16.000 0.000 <050 0.000 .
NC 075 L 025 «100 »300 0,000 5 D000 0,000 0.000 04000 |
ET 0.000 7.100 7.100 7.100 0.000 0,000 9824,000 10300.000 0.000 0.000 ! )
ET 0,000 0e0NN 0.000 0.000 0.000 9.100 0000 0.000 98204000 104104000 [
|-
X1 8,228 17.000 9960.000 10000.000 191.000 191.000 191.000 0,000 0,000 0.000
Cl 10115,000 994,800 " 0.000 2.000 2.000 530,000 " 0.000 0.000 0.000 0,000 Ty
GR 1008,000 9625.000 1010.000 9780.000 10084000 9785,000 1008.000 9810.000 1010.000 9820.,000 |
GR 1010,200 9824,000 998,000 9R40.000 996.000 9960,000 994.300 10000.000 994,800 10170.,000 It -
GR 996.000 10213.000 1000.000 10230.000 1002.000 10240,000 T 1008.000 10275.,000 1010.000 10300.000 g ‘”fﬁ r
GR 1004,500 10320.000. 1004,500 10520,000 04000 0,000 0,000 0.000 0,000 0,000 [
ETY 0.000 7.100 7.100 7.100 0,000 0,000 9ROR.0N00 10275.000 0.000 0.000 l
e 0,000 0.000 0,000 0.000 0,000 TG00 v 0%000 0.000  9820,000 10685.000 j‘
]
X1 R.,373 1R.NNN 9970.000 10030,000 500.000 500.000 500.000 0.000 0,000 0.000
CI 10255.000 9Q7.2n00 0,000 2.000 2.000 790.000 0.000 0.000 04000 0,000
GR 1010.000 963n0,000 1010.000 9700.000 1010.000 9740.,000 1010.000 97R0.000 1014,000 9804,000
GR 1016.000 9RNR,NNN 1010.000 GR1ALNN0 1004.000 9r30.000 1002.000 9850.000 1000.,000 9860.000
GR 998,000 9932.000 997,200 9970.000 997,200 10030.000 99F. 0NN 10230.000 1010.000 102554000




Rn/10/22., 1740941 5%
GR 1010.000 10275.00n 1007,000
ET 0,000 T.100 7.100
FT 0.000 N,NNN 0,000
X1 8,617 19.000 9990.000
Cl 10355,000 99R,4nn 0.000
GR 1009,000 963n.N0N 1009,000
GR 1012,000 9RE5,00N 1000.000
GR 998,400 10010.000 999,000
GR 1012.000 10375,00n 1009.500
ET 0,000 7.100 7.100
FT n,nno 0.00N 0.000
X1 B.540n 1€.00n 10000.,000
CI  104K0,.000 99Q,00n 0.000
GR 1013.00n S6k4n,0N0N 1010.,000
GR 999,000 10000,000 999,000
GR 10064,000 105)10.000 1016.000
NC .N22 «0?2? . 022
FT Ne0NN 7.100 7.100
IMDIAN SCHONL RPINGF,
X1 B.615 75,000 9980.,000
Cl 0.000 Nn.0nnN 0.000
GR 1015.,000 9720.00n 1004,000
GR 1003.000 980N0,00N 1001.000
GR 1001.000 GRAN,.NNN 1000,R00
GR 1000.000 100KF,NNN 1015.000
GR 1015,000 101€R.n0n 1015,000
GR 1015.000 1025n0.0n0n 996,700
GR 1000,400 10340,000 1002,400
GR 1003.000 10518,00n0 1015.000
GR 1015,.000 10A10.00N0 1004,500
GR 100,500 10700.00N 1007,000
R 1006.,100 1087R.0nn 1015.000
GR 1006,000 109&R,00n 1015,000
GR T 1015.000 1105R.0nn 1015.000
GR 1015.000 11150.000 1008,000
GR 1015.000 11240.000 1006.000
TNCSEE .022 «022 . 022
FT N.000 T«100 7,100
X1 8.630 0.000 0.000
NC . 0?25 025 . 025
FT N.000 T.100 7.100
ET 0.000 n,oon 0.n0N

10300.000
7.100
0.000

10045.,000
2.000
9700.000
9RR4,000
10045.000
10400.000
7.100
0.000

10050000
2.000
9650.000
10050.000
10545,000
«300
7.100

100A8,000
N.000
9735.,000
9850.000
9978.000
10068.000
10160.000
102504000
10428,000
10520.000
10610.000

10788.000

10878,000
10968,000
11060.000
11150,000
11240.000
100
7.100

0.000
«300

Te 1007

0.000

1007.000
0,000
0.000

500.000
2,000
1009.000
999,000
999,500
1009.500
0.000
0.000

6504000
2.000
1002.000
1000.000
1012.,000
«500
0,000

395,000
0.000
1003,000
1001.000
1015,000
1015,000
999,700
1000,400
1015,000
1003.000
1006,500
1015.000
1015.000
1015,000
1006,200
1008,000
1005.500
T e300
0.000

80.000
«500
0,000
74100

10745.,000
0.000
9.100

500,000
10604000
9750,000
9920.000

10200.000

10490,000

0.000
9.100

6504000
1470,000
9662.000

10120.000
10600.000
0.000
0.000

320,000
<010
9798.000
9888,000
9978.000
10070.000
10160,000
10338.000

10428,000

10520.000
10698,000
10788.000
10880.,000
10970.000

11060.000

11220.000
11265.000

"0.000"

0.000

B0.000
0.000
“0.,000
T+100

0,000

9RSS.NNO
0.000

500.000

] 0.000
1009.000
999.000
1000.000
1022.000
9€40,000
0.000

650,000
0,000
1000.600
1000.000
1012.000
0.000
9720.000

395,000
N.000
1015.000
10154000
10154000
10004000
899,700
1015,000
1015.000
1004.500
1015.000
T1015.000
100,100
1006.,000

"100A.000 "

1006,000
1008.000
0,000
9720.000

80000
0.000

7 9450.000

9600.000

0.000
10375.000
0.000

0.000
0.000
9830.000
9960.000
10300.000
10970,000
10545.,000
0.000

0,000
0,000
9790.000
10250.000
11210.000
0.000
106984000

9980000
10070.000
10248.,000
10338,000

10430,000

10608.000
10698,000
10790, 000
108804000
10970.000
11148,000
11238.000
11305.000

T 0,000
10698.000

0.000
0.000
10710,000
11610.000

0,000

9790.000

0,000
0,000
1010,.,000
998,400
1010.000
0,000
0.000
9747.000

0,000
0,000
1000.000
1002.000
1016,000
0.000
0,000

0.000
0,000
1015,000
1015.000
10004800
999,700
1015.000
1015.000
1002,400
1015,000
1015,000

1007.000

1005,300
1006,200
1015.000
1015.000
1015.000

0.000

0.000

«200
0.000
0,000
0.000

"0.000

PAGE

0,000
0.000
10920.000

0,000
0.000
9835,000
9990.000
10325.000
0.000
0.000
11245,000

0,000
0,000
9935,n00
10425,000
11250.000

0,000

0,000

0.000
0.000
9800.,000
9890.000
9980,000
10158.000
10248,000
10340,000
10430.000
10608.000
10700.,000
10790,000
10930.000
11058,000
11148.000
11238.000
11320.000
04000
0,000

0.000
0.000
0,000
0.000

3 |



Rn/10/22.
X1 8,687
CI _10522.000
R 1004,000
GR 1004,000
GR 1004,000
GR 1012.000
GR 1009,500
NH 3.000
ET 0.000
x1 8,791
CI 10550,000
GR 1009,500
GR 1004,500
GR 1006,000
GR 10068,000
GR 1008,000
GR 1010.000
GR 1010.000
GR 1011.500
NH 3.000
FT 0.0N0
X1 8,943
€1 0.000
GR 1016,200
GR 1009,000
GR 1009,000
GR 1010.000
GR 1006,600
GR 101n,000
GR 1012,000
GR 1009,.500
NH 3.000
ET N.000
X1 9.076
GR 1017,.500
GR 1014,000
GR 1014,000
GR 1011.000
GR ™ 1010,000
GR 1014,000
AR 1012.000
GR 1014,000
GR 1017.000
FuJ 0.000

17.09,15.

25.00n0
1004,000
9450,000
9870.000
10515.00n
10930.000
1129n.000
«030
7.100

36,000
1004 ,500
RBAN.NNN
9260.N00
9520.000
975,000

10165.000
1077n.,000
1134n.000
119n0.000
« 0120
7100

39,000
N0.0Nn0N
R22n0.Nnnn
BR7T0Nn.N0N
90&N.ONNO
940,000
9900,000
10538,0nn
11470.000
11670.000
«03n
7.100

41.000
B35n.00N
8690,000
912n.000
9635,0n0n

10330,000

10700.000
1109n,000
11740n.000
12115.00n0

N.00N

9B70.000

0.000
1004.000
1006,000
1006,000
1010.,000
1008,000
9220,000

7.100

9900.000

0.000
1008,000
1006,000
1008,000
1008,000
1008.000
1012.000
1009.000

0.000
9280.,000

7.100

9960.000

0.000
1014.600
1010.000
1010.000
1008.000
1008.000
1009.000
1012.000
10104000
9675.000

7.100

9780.000
1016.000
1014,500
1015.000
1012.000
1009.400
1012.000
1014.000
1014.000

0.000

0,000

10090.,000
2.000
9785.n00n
10090,000
10555,000
10990.000
11345,000
.025
7.100

10000,000
2,000
8970.000
9295,000
9700.000
9790.000
10275.,000
10775,000
11370.000
N.000
«025
7.100

10160.,000
0,000
8270.000
RR20.000
9100.000
9605.000
5940,000
10650,000
11490,000
11690.000

. 025

7.100

100004000
8395,000
8760.000
9190,000
9675.000

10450.,000

10795,.,000

11105.000

11805.000

0.000

04000

300.000
2.000
1006.,000
1006.,400
1008.,000
1008,000
1007.000
11340,000
0.000

550,000
2.000
1006.700
1007,000
1010.000
1007.,400
1006,000
1012.000
1009.000
0,000
11030.000
0,000

H00.000

0.000
1014,000
1012.000
1011.000
1008,000
1010.000

1010.000

1014,400
1014.000
11260.000
0.000

700.000
1012.000

- 1014,000

1014.000
1012,000

- 1010.000

1012.000
1015.500
1010.000
0.000
0.000

380.000
1580,000
9795,000

10200.000
105604000
11020.000
11390,000

«030

0.000

5804000
1575.000
90704000
94004000
9705.000
9840,000

10310.,000

11010.000
114204000
0.000
«030
0.000

770.000
.010
8515.000
8930.000
9200.000
9760,000
9960.000

10800.000

11550,000
11714.000
«030
0.000

700,000
8416,000
8R40,000
9260.,000
97804000

T 10475,000

10825.000
11260.000
11815.000
0,000
0.000

300.000
0.000
1006.000
1006.000
1010.000

100,000

1010.000
11900.000
8890.n00

580.000
0.000
1006.000
10064000
1005.000
1008.000
1006.000
1011.000
1010.000
0.000
11800,000
8220.000

800.000
0.000
1012.000
1010,000
1011.000
1010.000
1012.000
1012.000
1012.000
1014,800
12115.000
8350.000

700,000
1011.000
1013.000
1012.000
1011.000

10142000

1013.500
1016.,000

~1010.000

0.000
0000

0.000

0.000
'9800.000
10295.000
10650.,000
11055.000
11440,000

0.000
10775.000

0,000
0.000
9170.000
9470.000
9725.000
9900.000

"10335.000

110504000
11445,000
0.000
0.000
11030.000

0.000

0.000
B570.000
B89K0,000
9280.000
9780,000
10160,000
10835.000
11620.000
11800.000
T 04000
11260.000

0.000
B8480.000
8850.000
9365.000

10000.000
10490.,000°
10850.000
11400.000
11840.000
0,000
0.000

1005,000
1005.000
1009,000
1008.000
1011.000
1011.000
0000
0,000
0.000

0.000
0.000
1010.000
1009.000
1010.000
1008,000
1012.n00
1014,000
1010.000
0.000
0.000
0.000

04000
1012.000
1014,000
1011.000
1010.400
1015,500
1012.000
1016.,000
1016.,000

0,000

0,000

0.000
0.000
9805.000
10455.,000
10710.000
11085.000
11895,.,000
0.000
0,000

0000
0.000
9220,000
94904000
9740.000
10000.000
10535.000
11250.000
11540.,000
0.000
0.000
0.000

0,000
0.000
8630.000
9010.000
9355.000
9H60.000
10290.000
11030.000
11655,.,000
0,000
0,000
0,000

0.000
8540.000
8940,000
9410,000

10175,000
10600.000
11060,000
11500,000
11865.,000

0.000

0.000
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|
SECNO DFPTH CwSsFL CRIWS WSFLK FG RV HL - 0LOSS BANK FLEV s e )
0 QLOR QCH QROR ALOR ACH AROB voL TwA LEFT/RIGHT )
TIME VLOR VCH VROR XNL XNCH XNR WTN ELMIN SSTA
. _SLOPE XLOPRL XLCH XLORR ITRIAL _INC ICONT CORAR  TOPWID ENDST ! i |
!\
*PpPNF 1 ‘Il‘
e , .
CCHV= «100 CEHV= .300 i
#SFCNO 7.982 ) . -
CROSS SFCTTON STATIONING FROM LFFT TO RIGHT LOOKING DOWNSREAM WITH
RFFFQFNCE LINF AT STATION 10000, Q\
- s e Y
CROSS SFCTTNMN MIIMRFRS ARE IN RIVFR MILFS ABOVE THE COMFLUFNCE OF THE )
GILA RTIVER, THF STATIONING FOR THIS STUDY WAS MATCHED AT ThE INDIAN 7
SCHONL RRINGF WITH STATIONING FROM A PREVIOUS FLOOD INSURANCE STUDY, : T ‘_",
STARTING WATER <cURFACE FLEVATIONS ARE BASFD ON THE SLOPE AREA METHOD,.
7.98 11.80 10072.20 0«00 1002.00 1003.65 ledd 0«00 0400 1000.00
100000, 53351. 4HALG, 0. SR16. 4597, 0. 0. 0. 1007.,00 l
0.00 9,17 10.15 N.N0 L0460 .025 «030 0.000 990.40 B9Al.64 !
.N02924 0. N 0. 0 0 3 0400 1439.64 10401.2R i
FLOW DISTRIFOTINN FOP SFCMNO= 7.98 CWSEL= 1002.20
STa= RGK2, R972. 900S. 9330. 9580, 9585, 10430.
PFR 0= .0 1.5 36.6A 15.1 o1 46,6
ARF A= 11.4 2”1.2 3641,.4 1926.1 16,0 4597,2
VEL= 21 740 10.1 7.8 442 10,1
#SECNO B .NDAKT
R07 11.78 100n3.4R 0.00 N.00 1004.75 1.27 1.09 «02 1000.00 !
1no0on, 49540, Snakn, 0 6211 % B84 7 0. 112, 16, 1009,00 e = : - o
«01 7.98 10.00 0.00 . 040 «025 «030 «025 ° 991.70 9073.48
«NN2026 450, 450, 450, 2 0 0 0.00 1301.18 10374.66 ;
_FLOW DISTRIBUTION FOR SECNO= 8.07 CWSEL= 1003.4R !’
= : iy A i 3 5 3 & s A : l
STA= an73, 9078. 9094, 9395, 9666, 9680, 10390. |5
PFR 0= «0 .9 29.0 19.2 b 50.5 L
R ARFA= 7.9 149.,5 3408.5 2568,1 N 06T T MR 3 KR i i g W'
VEL= 2.1 LXR! 8.5 7.5 S.1 10.0




) o el ¢
Rns10/22. 17.09,15. PAGE 6
i ;
SECNO NFRTH CWwSEL CRIWS WSFLK FG HV HL ~ 0LOSS RANK FLEV x v )
0 QLOR 0CH OROR ALNS ACH  AROS voL TWA  LFFT/RIGHT —
D TIME VLOR VOH VROR XML XNCH XNR WTN ELMIN SSTA 1)
SLOPE  XLORL _ XLCH XLORR ITRIAL Inc ICONT CORAR TOPWID CENDST

#SFCNO B,152 . U ' - ) |
3780 CROSS SFCTION A,15 EXTENDED 6.24 FEET

33n] HV CHANGED MODF THAN HVINS i ) ]

7185 MINIMUM SPFCTIFTC FNERGY 7
3720 CRITICAL DFPTH ASSIMFN —

B.15 10.24 10n3.24 1003,.,24 N.00 1007.43 4,19 le41 BT 1000.00
100000, 22073, 77027, 0. 1R96 . 44461, 0 203, 25, 1010.00
02 11.64 17.55 0.00 060 .025 «030 .025 993.00 9565400
.NN5449 450, 450, 450, ] 11 0 0,00 T68.10 10333.,10
[
FLOW DISTRIBUTION FNR SFCNO= 8.15 CWSEL= 1003.24
STa= 9565, 9G6R5, 9AN00 . 9765, 9770, 97&0., 10350
PFR 0= L 1e7 18.4 «3 «3 17T 9
AREA= 154,R 13R.6 1524 ,4 3642 42,4 444) .2
VEL= R,9 17.1 12.1 .7 7.1 1745
CCHY= «100 CEHV= L300

#SECNO R, 1R9
325 DIVINDFEN FLNW

16RS 20 TPIALS ATTEUDTEN WSEL.CWSFL

3697 PRORARLF MINIMIM SPECIFIC ENERGY

37720 CRITICAL NFPTH ASSUMFD : SR oe e a0
ROOSFVFLT T19RTGATION DISTRICT AQUANUCT.

8.19 12,84 10nkc.84 1006,84 0.00 IP11.50 4,66 7 I.06 T T.T4 1010.00 i = ] s ==
100000, 44, 98q749, 977 3] . 5689, 200, 230, 2R . 1010.00
.02 1e61 17440 4.88 . 045 .025 . 045 .025 994,00 9683.85
TL.N05486 193, 193, 193. 20 A 0 0,00  717.49 10428.51 S Sy ) ; i
!‘E
FLOW DISTRIRUTION FOR SFCNO= 8.19 CWSEL= 1006.84 i ) T : ] - =
STa= 96 R4, 9762. 10355, 10428, 10429, f
PFR Q= o0 Qo ,0 1.0 B - . Is
ARFA= 30,9 56RA T 199.4 .9 |
| VEL= 1.6 17.6 4.9 1550 N




ans10/22. 17.09.15.
SECNO NFEPTH CWSEL CRIWS WSFLK FG HV M o OLOSS  RANK FLFV
n aOLNR QCH QROR ALNR ACH AROH VoL Twa LEFT/RIGHT
TIME VLOR VCH VROR XNL XNCH XNR WTN ELMIN SSTA
L .. JSLOBE xLo8L XILCH XLOBR ITRIAL IncC ICONT CORAR TOPWIN  ENDST
#SFCNO BR,162 - -
I?745 DIVIDFEND FLOW
A3n) HV CHAMGFD MORF THAM HVINS
Be19 13,91 1007.96 0.00 0.00 1011.67 3.70 «07 <10 1010.05
100000, 385, 9r197, 141R, 161, /305, 277, 232. 2R, 1010.05
.02 ?2.40 1557 5.12 «045 .025 «045 025 994,05 9617.83
.N03954 16« 16, 16. A 0 0 0.00 TR6.46 10428.68
FLOW DISTRIBHUTINN FNR SFCNO= 8,19 CwSEL= 1007.96
STa= 9k 1R, 9488, 9762. 9762, 10355, 10428, 10429.
PFR Q= s 1 3 .0 9R,2 le o0
ARFA= 52,7 1066 5 6£305.3 275.3 145
VEL= 1e7 el 8 15.6 5.1 1.0
CCHY= <100 CFHV= 300
#SECNO RB,228
CHIMP CLSTA= 10115.00 CFLCH= 994 ,A) RW= 530,00 STCHL= 9843.72 STCHR= 10399,40
3280 CROSS SFCTION 2,23 EXTENDFD 5.54 FFET
33n] HV CHAMGFED MOOF THAN HVINS
3470 ENCROACHMFNT STATTINNS= 9R20,0 10410,0 TYPE= 1 TARGET= 590,000
R.23 15.24 1010.04 000 nN.00 1012.18 2.14 «2% 16 997,94
100000, 1128, 980N, 272 156. R363, 59, 266, T 31. 1004,50
«03 7.264 1179 4463 « 025 .025 025 « 025 994,80 9R19.53
.N01N66 191, 191. 191, 3 0 0 0.00 59094 10410,47
FLOW DISTRIRUTION FNR SFCMN= B.?3 CWSEL= 1010.04
STa= 9820 o 9833, 9840 . 9R44, 10399, 104104
PFR 0= 2 5 5 98,6 «3
AREA= 46,3 YA 44,9 A363.2 58,7
VFL= 4,1 7.4 10.2 11.8 4.6

7
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ans10/22. 17.09,15, PAGE 8 i
s |
- RECNO NEPTH CwsFL CRTIWS WSFLK  FR HV HL ] oOLNSS RANK FLFV 5 Y i ) B ___2.
0 QLOFR NeH QROR ALOR ACH AROR VoL TwA LEFT/PIGHT '
g TIMF VLOR VCH VROR XNL XNCH XNR WTN ELMIN SSTA '
SLOPE XLOBL  XLCH XL0RP ITRIAL 10C ICONT CORAR TOPWID ENDST & o =
*1
i
#SFCNO 8,323 ) N : L ) ) L I
CHIMP CLSTA= 10255,00 CELCH= 997,20 RW= 790.00 STChL= 9850.67 STCHR= 10669.60 1y
32an CROSS SFCTION 8.32 EXTENDED 4,57 FFET
3301 HV CHANGFN MOOF THAM HVINS
|
3470 ENCROACHMENT STATINNS= 982040 10685,0 TYPE= 1 TARGET= 865.000 |
_ R.32 14,37 1011.57 0.00 0.00 1012.67 1.10 <39y .10 1001.87 ] 3
100000, 17249, 9a515, 235. 229. 11650, 70, 384, 4an, 1007.00
<05 5,67 Rebh 3.34 .025 025 .025 .025 997.20 9820,00 |
.000590 500. 500, 500. 2 0 0 1 0.00 BES.00 10685400 i
FLLOW DISTRIRUTION FNR SFCNON= R.32 CwWSFL= 1011.57
STa= 9R20, 9AR30. 9850 . 9851, 10670, 10685.
OFR Q= .? 1.0 .0 9R.5 .2 ] it
ARF A= S047 1714 beb 11649,.6 70.6 ) ' i
VEL= 3.6 Al 6.5 .5 3.3
#SFCNO R,417
1740 CHIMP TFMPLATF NOFS MOT INTERSFCT CRNSS SECTIONe STMAX SET FQUAL TO @sawases
CHIMP CLSTA= 10356,00 CELCH= 998,40 RW= 1060,00 STCHL= 9803.80 STCHR= 2NRARAR,20
3470 FNCROACHMFNT STATTINNS= 9790,0 10920.0 TYPE= 1 TARGET= 1130.000
Ret? 13.86 10172.26 0,00 0.00 1012.95 .68 S -1 .06 1009.00
100000, 1n0l. 99R99, 0. 45, 15071, 0 53G. 51, 100000,00 ol
.07 24123 Aeh3 0.00 .025 «025 .025 .025 99R.40 9790,00 e
000386 S00. 500, S00. 2 0 0 0.00 1122.73 10912.73 o i . d
|
L .7 FLOW DISTRIRITION FOR SFCNO= B.4? CWSEL= 1012.26 T . i T y = T
3 ; Tt
STA= 9790, 9an4. 2NBRAB. |
PFR Q= 1 99,9 : == ) ; ) ) R
AREA= 45,1 15071.1 d
VEL= 2,2 ba6
8SEANO BS540 ‘J
L o]
e
47
I
ll
|
1"
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8n/s10/272. 17.09,.15. PAGE 9 |
]
* |
SECNO NEPTH CusFL CRIWS WSFLK FG HV o] oL0ss FANK “ELEV "~ pl T SRR U i I -
n aLnR ACH QRONA ALOR ACH AROH VoL TwA LFFT/KIGHT
TIME VLOR VCH VROR XNL XNCH XNR WTN ELMIN SSTA "
. SLOPE XLORL XLLCH XLORR ITRIAL 1nC ICONT CORAR _TOPWID ENDST AT o W AR I SR L A
R
174n CHIMP TEMPLATF DOFS NOT INTERSECT CROSS SECTIONy STMAX SET EQUAL TO w#essssss =15
CHIMP CLSTA= 10480,00 CELCH= 999,00 RwW= 1470.00 STCHL=-188257,00 STCHR= 209217.00 I
347n ENMCROACHMFNT STATTIONS= 9747.0 11245.0 TYPE= 1 TARGET= 149€.000 ' = 14
B8.54 13.79 1012.79 Ne00 0.00 1013.16 <36 .18 .03100000.00 by
100000, 0. 100000, 0. 0. 20657, 0. 806, 71. 100000.00 : il
.10 0.00 4 R4 Ne0O <025 . 025 «025 025 Q999,00 9717.43 T
.NO0N207 650. £50, 650, 2 0 0 0.00 1525.16 11242.59 ("
~ ol
FLOw DISTRIRUTION FNR SFCNO= B.54 CWSFL= 1012.79
STa= 9717. 209217. ) i T
PFP Q= 100.0
ARFA= P20(57,2 )

VEL= 4.8 ]
CCHY= .300 CFHV= .500 I
#SECND R.615 s
3248 DIVIDFD FLOW

INDI AN SCHOOL R2INGF,
Reb62 13,01 1012.71 0.00 nN.00 1013,50 <79 13 .21 1015.00
1nNN00, 20031. A713, 71256. 2651. 1083. 10323, 954, R4, 1015.00
.17 7.56 a.04 6490 .022 022 .022 «025 999,70 Q723,13 )
N0NK9%G 395, 395, 320. ? ; 0 0 0400 1559.58 11315.09 R
LN
Il
FLOW DISTRIRUTION FOR SFCNO= .62 R ~ CWSFL= 1012.71 B B e R i ol e L
|
STa= 9723, 9798, 9R50. 9RARA. 9978, 10068. 10156,  10248. 10333, 10428, 10518, 10608, 10698, N
PFR 0= 4,3 N 4snl- 3.4 B2 . 8,7 QB s 9y 1 el TTeT 6.8 T 5,4 , 38 ‘"”
AREA= 631.7 535.4 444,9  1039.0  1083.0  1131.4 1144,6 1113.8 99540 880.6 79641 634.2 “f -
VEL= 6.9 7T Te7 7.9 8.0 8.2 8.3 B2 T.7 7.7 6.7 60 I
— STa= 10698, 10878, 10968, 11058, F12205%7 7 Y1315, AT . IR ) i '“*‘"WJ
PFR Q= 5.8 3.7 . 441 [of =

3.3 2.
AREA= 1066.0 618.5 581.4 822.9 53R.
VEL= .4 5.9 et 5.0 TS,

S N0




Rn/10/22. 17.09.,15,. PAGE 10
SECNO NFEPTH CwWsFL CRIwS WSFLK FG HV B, OLOSS  BANK ELEV o
n aLne acH QOROR ALNR ACH AROR VoL Twa LEFT/RIGHT
TIME VLOR VCH VROR XNL XNCH XNR wWTN ELMIN SSTA
SLOPE XL ORL XLCH XLORR ITRTAL 10C ICONT CORAR TOPWID ENDST -
CCHV= .100 CFHV= ,300 S
#SECNO 8,630
3765 DIVIDFED FLOW
R.613 17.R4 1012.74 0.00 N.00 1013.57 «A2 « 06 .01 1015.20
100000, 20097, R770, 71133, 2610, 1069. 10123, 980, BT, 1015,20 0
12 7.70 R.71 7.03 .022 .022 «022 «025 999,90 9723.35
N00T737 AN, 0. 30 0 0 0 0.00 1558.97 11314.73
FLOW DISTRIRYTION FNR SFCNO= 8.63 CWSEL= 1012.74
STa= 9723. 9708, 9R50 . 9RAR, 9978, 10066, 10158. 10248, 10338. 10428, 10518. 10608, 10698,
PFR Q= 4,3 4ol 3.4 R.2 R.8 9.4 9.5 9,2 Te7 6.8 5¢3 3.8 :
AREA= 619,5 527.1 438,6 10724.6 1068.6 1117.0 1130.2 1009.4 9”0,6 8662 781.4 619.8
VFL= 7.0 7.8 7.8 8.0 R.2 B.6 Bebs 8.3 7.8 7.8 6.8 6.1
Stz 10698, 10R7A4., 10968. 11058, 11220, 11315,
PFR Q= c,.7 .6 3.3 4,0 2.8 ﬁ’
ARF A= 1037,1 604 567.0 797.0 523.4 ;
VEL= 5.5 el 5.8 S.1 Set | 4
97 R
CCHV= .300 CFHV= .500
#SECNQ R.ART . —_—
CHIMP CLSTA= 10522.00 CFLCH= 1004,00 RW= 15R0,00 STCHL= 9731.98 STCHR= 11321.79
32an CROSS SFCTION A.A9 EXTENDED 3.31 FFFT
3470 FNCROACHMENT STATINNS= 9600.0 11610,0 TYPE= 1 TARGET= " 2010,000
R.69 9,31 1013.31 N.00 0.00 1013.85 «54 «20 .08 1004.01
1nnnnon, 7049, RAT2A, 4226, 1228. 14779, 1184, 1097. 100, 1008.65
R 5.74 A.0N 3.57 .025 i .025° 025 T .025 1004.00 9600.,00 ’ -
.000522 300. 3IN0 . 340, 2 0 0 0.00 2010400 116410400
FLOW DISTRIBUTION FNR SFCNO= 8,69 CWSEL= 1013.31
STA= 9600, 9732, 11321, 11345, 11390, 11440, 11610.
PFR 0= 7.0 AR,.T 5 ls1 9 1.7
AREA= 12277.8 14779.3 118.3 261 .6 260,6 563.2
VEL= Se7 A0 4.0 4,4 3.9 3.0



RN/10/22. 17.09.154
SFCNO NEPTH CweFL CRIWS wSF LK £G MV HL oL0SS RANK FLFV
n QLOR QCH QROR ALOB ACH AROB voL Twa LEFT/RIGHT
TIME VLOR Ve VROR XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLORL XLCH XLORR ITRIAL mnc ICONT CORAR TOPWID ENDST
14an NH CARD (ISED —
#SFCNO R,791 B -
CHIMP CLSTA= 10850,00 CFLCH= 1004 ,50 RwW= 1575,00 STChL= 9755,50 STCHR= 11347,97
3?an CROSS SFCTION R.79 EXTENDED 4,32 FFET
B.79 9,32 1013.R2 0.00 N.00 1014.15 ¢33 23 .06 1008.00
100000, 24361, 72748, 3391, 6216, 14804 1688, 1350, 1132, 1009.73
.17 3,97 4.R8 2.01 .027 .030 «030 .025 1004.50 BRY0.00
.N00347 550, 550, SR0. 2 0 0 0.00 3010.N00 11900.00
FLLOW DISTRIKUTION FNR <FCNN= B.79 CWSFL= 1013.82
STa= gaan, 9n7n. 9220. 9295, 9400, 9520, 9700. 9756, 11348, 11900,
PFR N= el 443 3¢:2 3?2 4,0 4.9 le6 T2 o2 3.6
AREA= 1n52.8 1175.64 6ha P T6R.T 926,5 1227.8 395.6 14806.0 1688.3
VEL= 340 .7 4,7 442 4,3 440 4,1 6.9 2,0
149n NH CARD USED
SN0 R,943
3265 DIVINEND FLOW
33n] HV CHAMGED MORF THAM HVINS
7185 MINIMUM SPFCIFIC FNMERGY
3720 CRITICAL NFPTH ASS(IMFD
Ba94 7.33 1013.93 1013.63 0.00 1015457 1.64 «70 .65 1010.,00
100000, 67234, 51564, 27613, 6097 . 586, 3271. 1648, 188, 1012.,00
.19 11.03 R.A0 B.b4 .027 .025 . 026 «025 1006.AN BS16.93
.N05223 ROD, ann, 770 3 15 n 0.00 3148.A7 11713.58
FLOW DISTRIRUTION FOR SECNO= 8,94 CWSFL= 1013.93 - X
STa= 8517, B7Tn0. 8820. RGR(Q, 9060. 9200, 9355. 9460, 9605, 9760,
PFR Q= 4,5 5.1 3.4 3.8 4.5 4,2 bob 8.9 12.9
AREA= 537.1 . 531.6 468,.R 379.4 520,2 49] 46 412.6 T14 .8 919.1
VEL= R.3 9,7 Te3 1041 8.7 8.6 107 12.4 14.1
STaA= 9640, 9940, 10160. 10535, 10650, 10800, 11470, 11714,
PFR Q= 1.2 542 8.0 5.9 Aol 3.1 2.9
AREA= 98,6 SR5.9 968.7 509.4 664.5 693.7 434,6
VEL= 12.4 R.8 B.2 11.6 11.6 4.5 6.7

PAGE

9900,
4,0
265.2
15.2

11

9940.




Rns10/27. 17.09.15.

PAGE 12
QECNO NEPTH CwsEL CRIWS WSFLK £6 bV L2 LR oL0SSE SRANK:ELENe: “70 5 Ty ¥ Hyi )
n QLOR GrH QRNB ALNR ACH AROR VoL TwA LEFT/RIGHT ")
TIME VLOR VOH VROR XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLNBL X CH XLORR ITRIAL 10€ ICONT CORAR  TOPWID ENDST e
"]
I
14an NH CARD UJSFD g N
#SFCNO 9,076 ' - o I L
32an CROSS SFCTION 9,08 EXTENDFN .15 FFET Iy ¥
ey |
3301 HV CHANGFD MORF THAN HYINS
9.0R Te15 1017415 NaNO N.N0 1017.88 «73 2.04 27 1012.00 oG
100000, 3A0AT, 1n103. 53R36. 5985, 1243, 7563, 1847, 244, 1011.00
22 A.03 A.,13 Tel2 .029 .025 <026 .025 1009.40 B360.55
«N018A0 700. 700, 700, 2 0 0 0,00 3754,45 12115.00
FLNW DISTRIBUTION FNOR SFCMNO= 9.08 CWSFEL= 1017.15 N .
STA= R361. 8540, R690. 8940, 9190, 9365. 9635. 9780, 10000, 10175 10330, 10450, 10600.
PFR 0= S.l Jeb 3.7 3.4 3.2 11.6 5.7 10.1 10.0 10.1 8.7 3.6
ARFA= TRA3 Y 799,6 782 1 620.9 1637.5 766.5 12642.6 1128.4 1077.0 893.8 527.2
VFL= f.5 5.5 4,7 4.5 5.1 7.1 7.4 8.1 8.9 9.3 9.8 6.8
STa= 10600. 10795, 10950, 11060, 11260, 11805. 12115. i
PFR Q= 1,7 .0 343 3.3 3.6 2.5 |
AREA= A313,9 70642 4R, A S8R.4 1030.8 495,9
VEL= 5.9 7.0 6.9 Seb 3.5 Bel
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L R g R R R R R R R R r e e ]
HFC? PELFASE DATFN Mny 76 UPDATED APRI 1980 Koo e, = . i, b <k O s b Lo el
FRROR CORR = 01,02+s03+04 1
MODIFTICATINON = SNns51,52,53454 .
BB OR R R R RO AR RN RN ORR QL O RN RLUDRLCLRORNRR NN ‘:k
b0 S ==
NOTF~ ASTERISK (#) AT | FFT OF CROSS=SFCTION NUMBFR INDICATES MESSAGE IN SUMMARY OF FQQQPS LIST
AGHA FRIA RIVFR AT TNDTA B ] L
SUMMARY PRINTOUT
SEchO XLCH CWSEL ELMINM DEPTH QLOR VLOR QCH VChH SSTA ENDST HV HL ol
7 98?7 N.0N0n 1002.20 990,40 11,80 53351.04 9.17 4b64R .94 10415 8961.64  10401.28 l1.44 0.00 ‘
8,067 450,00 1003.4R 991,70 11.78 49540,12 7.98 50459.87 10.00 9073.48 10374.66 1.27 1.09
- 8.15°2 450,00 1003474 993,00 1n.24 22073,30 11.646 T792€6.70 17.55 9565400 10333.10 4419 1.41
- R,1AQ 193,00 1006.Ra4 994, NN 172,84 43,83 l1.41 SRG7R,9R 17.40 96R3, 85 10428,51 4,66 1.06
A,19°7 lc.00 1007.96 Q94,08 13,91 JBS.a6 2440 98196.93 15,57 9617.83 10428,6R 3.70 «07
R ,?2H 191.00 1010.064 994, RN 15,24 1128.19 T.74 98599,.69 11.79 9819.53  10410,47 2.14 «35
H,37213 500,00 1011.57 997,20 14,37 1249,37 5.47 98515.30 .46 9820.00 10685.00 1.10 «39
8,617 500,00 1012426 GOR .40 13,86 100454 j ?.23 998993,.46 6.63 9790.007 10912.73 .68 24
R.,540 50,00 1012.79 999,00 13,79 0.00 0.00 100000.00 4,84 9717,43 11242.59 + 36 .18 I
T 8.615 395,00 1012.71 996,70 13,01 20031.44 B T.56 8712.78 B.04 ~ 9723,13 11315.09 .19 o i (R -
__ 84630 BN,.00 1012.74 999.90 12,84 20097.,45 T.70  8769.68 . 8;217“ 97273‘7.735 11314.73 .82 .067 J
8.687 300,00 1013.31 1004,00 9,31 T048,.63 S5.74 B88725,51 6.00 9600.00 11610.00 =17 «20 ;g
8,791 55n.00 1013.82 1004.50 Q9,32 2436A1.39 T 3492 72247.85° 4,88 8890.,00 11900.00 «33 T W23 I )
b 8,943 80Nn.00 1013-93 1006460 ; 1.}3 67233.67 2 11,03."‘§153-57 8480 H5%6.93 11713.5%48 l1.64 «70 ?
9,076 700.00 101715 1009.40 7.75 36060.82 6,03 10103.14 8.13 8360.,55 12115.00 « 73 2.04 fw
i
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I
i S1IMMARY OF ERRORS i
CAIITION SECNN= a,187 PROFILE= 1 CRITTICAL DFPTH ASSUMED 'U
CAUTION SECNO= Aa,152 PROFILE= 1 MINTMUM SPFCIFIC ENERGY !.|
N i { e sy i 55 e N o O I L <SR RN B S A - § i “_‘..)
CAHTION SECNN= R.lA9 PROFILE= 1 CRITICAL DFPTH ASSUMED L)

- CANTION SECNO= ~R.189 PROFILE= 1 PROBARLF MINIMUM SPECIFIC ENERGY ¢
CANTION SECNO= R.,1R9 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL : 2 g L ol e ‘ 1
CANTION SECNA= R.943 PPOFILE= 1| CRITICAL DEPTH ASSUMED !ilt _
CAITION SECND= R.943 PROFILE= 1 MINIMUM SPECIFIC EMNERGY R T ST Ry AT R S X ’ =T
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ROOSEVELT |RRIGATION DISTRIC
CANAL FLUME (ELEVATED)

INDIAN SCHOOL BRIDGE AT AGUA FRIA

shortly after




ROOSEVELT IRRIGATION DI
CANAL FLUME (ELEVATED)

INDIAN SCHOOL BRIDGE AT AGUA FRIA RIVER
(February 20, 1980 - shortly before bridge failure)

SCALE:

PHOTO 2




PHOTO 3 - INDIAN SCHOOL BRIDGE AT AGUA FRIA RIVER
(Looking downstream at failed section) from Reference 7

PHOTO 4 - INDIAN SCHOOL BRIDGE AT AGUA FRIA RIVER
Looking upstream at failed section)




INDIAN SCHOOL BRIDGE AT AGUA FRIA RIVER
(Looking downstream at failed section)
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NOTE:

The dike shown in conjunction with

the channelization is proposed to
extend from the Roosevelt Irrigation
District Canal upstream to the Indian
School Road Bridge. The channelization
continues upstream of the bridge to the
limits as shown on Map 1.

SECTION A-A

TYPICAL CHANNEL SECTION
(1ooking downstream)




NOTES:

iéSpur Dike

] i
1016 I‘é—]

t 3' freeboard
= Q = 100,000 cfs

1.5' thick gabions
(riprap size: d50 = ]2")

Loose riprap

(size dgg = 16")
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Fill with native soil

SECTION B-B
£ Spur Dike

13' freeboard

2' thick loose riprap
(size: d50 = J6")

4" thick cushion of native soil

Loose riprap

1.

E 7
: Fo'
Fabric
.
S e ast th

native soil

SECTION C-C

Stationing of spur dike starts at intersection of dike centerline
and the north side of Indian School Road Bridge and continues

in a northerly direction.

The dike shall be constructed as shown in Section B-B from

Sta. 0+00 to 2+10+ with a transition, in slope only, from Sta.

2410+ to 3+10+.From Sta. 3+10+ to 4+10+ (end) the dike shall be

constructed as shown in Section C-C. SPUR DIKE

PLATE 2

g Existing Ground

Q = 100,000 cfs
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Downstream Side

See note below

& Diversion Dike

Upstream Side

Q = 100,000 cfs

2" thick riprap
(size: d50 = .16")

L thick cushion of
native soil

//0
.7
. 2
SECTION E-E
NOTE: 2' thick riprap, cushion and

filter fabric to extend full

length of dike on the upstream

side and to the limits indicated
around the east end of dike as shown

Diversion Dike # on Map 1.
6'| 6'
ré// _‘ §3| freeboard Q = 100,000 cfs
Embankment slope beyond 1,777 N ' U thick riprap (size: dgy = 16")
limits of riprap ///;4, A >
J 4” i b thick cushion of native
See note below-——\$// /;
/ ///
e
s £ Filter Fabric
L E L l_
___‘:—____—2, y ik SR REREEE S SRR N
\ v 4
\ " 10" t__z'
i\ 74 3
151 AN 1 o528
SECTION F-F

NOTE: 4' thick riprap,cushion and
filter fabric to extend to
limits around west end of dike
as shown on Map 1.

DIVERSION DIKE
PLATE 5
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NOTES: 1.

100,000 cfs

3t freeboard———__q 1.
— : ]

1.5' thick gabions
(size: dep = 12%)
Sta. 0400 to 2+00

Filter Fabric

100,000 cfs

10" ‘51—_,
1.5:1__/

SECTION G-G

3! freeboard—4

2' thick riprap
(Size d50=]6”)

SECTION H-H

% Levee 1
6| !

\ 1

ion of native so\l

Levee stationing increases upstream (north) with Sta. 0+00 at

intersection of levee with north side of
Road Bridge.

Indian School

Slope transition (1.5:1 to 2.5:1) occurs from Sta. 1+50

to Sta. 2+50.
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