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A. INTRODUCTION

This documents the design criteria and methodologies which were used in
the design of the storm drainage facilities for the Arizona Canal
Outfall Channel from the Pima Freeway to 96th street and for the storm
drain in 96th street from the Arizona Canal to the Northern Boundary.
A brief explanation follows for these detailed calculations.
structural design calculations will be added with the Final (100%)
Plans.

ALIGNMENT

The horizontal alignment begins at the point of intersection of the
Pima Freeway East right-of-way line with the north right-of-way line of
the Arizona Canal (sta. 10+00E). The Arizona Canal Outfall Channel
alignment parallels this alignment to 96th street. Horizontal control
for the Arizona Canal Outfall Channel is the north right-of-way line of
the Arizona Canal. At 96th street the north right-of-way line of the
Arizona Canal intersects the monument line of 96th street
(sta. 42+76.59E = sta 61+60.45N). This is the beginning of the
alignment for the storm drain in 96th street. The storm drain and
interceptor channel follow an alignment parallel to the 96th street
monument line north from the Arizona Canal to the north boundary of the
Salt River pima-Maricopa Indian community (sta. 207+74.65N).

The vertical alignment for the storm drain in 96th Street was designed
by performing a regression analysis of the optimum grades between the
Arizona Canal and the North Boundary. An optimum profile with
appropriate grade breaks was selected such that the difference between
the existing elevation and the mean elevation of the profile did not
differ by more than + or 0.5 feet after extracting extreme
variations.

The levee (roadway) embankment was then set at 1 foot above this
profile. The roadway profile serves as the vertical control for the
design of the interceptor channel and storm drain. The interceptor
channel was located at 4.5 or 5.5 feet below the top of road. The
crown of the storm drain was located 7 feet below the top of road.
This is true except for the transition area downstream of sta. 74+00.
This segment needed to vary to meet the criteria of the outfall
channel.

The vertical alignment for the Arizona Canal Outfall Channel was
determined by matching the invert at the western end of the channel
with the invert of the proposed ADOT Interceptor Channel. The slope of
the channel was designed to be the same as the slope of the Arizona
Canal, which it parallels.
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RIGHT-OF-WAY

The SRP-MIC will obtain 110 feet of right-of-way for 96th street and
100 feet of right-of-way for the Arizona Canal Outfall Channel. A
future bridge crossing of the Arizona Canal is anticipated and
maintenance access to the outlet structure is necessary. A roadway
approach embankment and the necessary right-of-way will be acquired
with this project. The maintenance road along the outfall channel
requires a turn around at the Pima Freeway. Right-of-Way therefore
varies at the west end of the outfall channel and on 96th street from
the Arizona Canal to Lincoln Drive (Sta. 74+00). Right-of-Way Maps
were prepared for approval and dedication by the SRP-MIC.

HYDROLOGY

The design of this project uses the results of the Salt River
Pima-Maricopa Indian Community Northwest Area Master Drainage Plan,
Evans, Kuhn & Associates, Inc., March 9, 1992. Design flows for 96th
Street were selected to be slightly greater than those determined in
the study. For example the peak design flow used for the storm drain
was 2,000 cfs compared with the study flow of 1,969 cfs. The design
flows for the Arizona Canal Outfall Channel were taken from the results
of the Pima Freeway design requirements as 8,000 cfs.

Future street improvements ~or 96th Street will have a surface flow
capacity of 500 cfs. The interceptor channel was then chosen to also
have a design flow of 500 cfs. The design flow for the storm drain was
therefore determined to be 1,SOOcfs. This is true except for the
decreased flows at the upstream inlet locations.

ARIZONA CANAL OUTFALL CHANNEL HYDRAULICS

Hydraulic analysis was performed using the HEC-2 water surface profile
computer code. Two profile conditions were analyzed, the existing flow
condition and the improved flow condition. The channel improvements
were sized so that the water surface profile elevations for the
improved condition were less than or equal to the water surface profile
elevations for the existing condition. This resulted in an allowable
encroachment that would preserve a 200 foot (top width) drainage way
for a two stage outflow channel. The 58 foot (top width) low flow
concrete lined channel will be constructed with this project.

96TH STREET STORM DRAIN HYDRAULICS

The hydraulic analyses for the 96th Street storm drain, inlets,
connector pipes and interceptor channel were performed using a
specially designed computer spreadsheet code. A minimum of one foot of
freeboard was maintained between the interceptor channel water surface
and the top of the roadway. The storm drain was sized to provide
approximately 4' of head at all inlet locations. Connector pipes were
sized to maintain the required one foot of freeboard at the inlets
while taking into account all entrance, exit, and pipe losses
associated with the inlet structures. The outlet structure will partly
be locat-ed below grade. Ponding water will be drained from the conduit
by drywells in 36 hours. A rectangular outlet pipe was designed for
the last 500 feet of the storm drain. This will provide for sediment
entrapment and removal on a periodic basis.
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The interceptor channel was sized for a flow capacity greater than the
design flow of 500 cfs and a one (1) freeboard below the top of road.
Grade control structures (cut-off walls) were located on the downstream
side of inlet structures and roadway dip crossings. This will help
prevent against serious channel scour and damage to inlets.

Inlets were sized for a flow capacity greater than the design flow of
250 cfs and a headwater elevation one (1) foot below the top of road.

CONSTRUCTION QUANTITIES

Earthwork calculations were determined for in-place conditions. The
excavation and backfill required for structural pay items were not
included in the earthwork quantities because all work associated with
the structures is to be included in the associated lump sum costs. All
quantities are approximate.

MEETING MINUTES AND CORRESPONDENCE

At the start of design, discussions and alternatives considered a
11.5' x 11.5' CBC, an interim earth channel, and a minimization of
right-of-way to 24 feet. These alternatives were evaluated, discussed
with SRP-MIC staff, and a decision made to acquire full right-of-way
for 96th Street and the outfall channel. The interim channel
alternative was discarded.

Later in the design process, representatives from Salt River Sand and
Rock were invited to participate in a value engineering process to
improve constructability and reduce cost. This resulted in an analysis
which optimized the use of CBC, CIPP, and RCP. Also considered was the
potential use of an upstream detention basin near Indian Bend Road and
the use of an outfall detention basin along the Arizona Canal.
Following discussions with SRP-MIC staff, it was decided to design for
CIPP and an outfall channel. During desiqn, ADOT modified hydrology
for the Pima Freeway. This reduced the design flows for 96th Street
and the Arizona Canal.
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I Salt River Piaa - t1aricopa Indian COllunity 31B2
Optilul Profile Design 05/05/92

bjf

I ============================================================================================================
Centerline Profile Data DEPTH 1.06

Point North East ElevationEst. Elev Delta Regressio DELTA ROAD CROWN

I
0
0

Reach Point North East ElevitionEst. Elev ELEYATION DELTA ELEYATION ELEYATION
6B 1 6160 12Bl.2B 12B2.34 1275.34, 2042 6306.09 9995.B7 1282.00 1279.85 -2.16 1281.9B -0.03 1283.04 1.03 1276.04

2036 6359.39 9997.11 12B2.39 12BO.09 -2.29 12B2.23 -0.15 12B3.29 0.91 1276.29
2030 6448.41 10000.57 12B2.47 1280.50 -1.97 1282.66 0.19 1283.72 1.25 1276.72

I
6600 12B3.38 1284.44 1277.44

1930 7663.58 10004.46 1288.48 1286.09 -2.40 1288.47 -0.02 1289.53 1.04 1282.53
6B 2 7802 1289.13 1290.19 1283.19

271 8999.00 10001.80 1293.08 1292.23 -0.85 1293.02 -0.06 1294.08 1.00 1287.08

I 262 9064.16 10003.29 1293.46 1292.53 -0.94 1293.23 -0.23 1294.29 0.83 1287.29
257 9162.06 10003.01 1293.40 1292.98 -0.42 1293.55 0.15 1294.61 1.21 1287.61
247 9264.37 9999.11 1294.05 1293.45 -0.60 1293.88 -0.17 1294.94 0.89 1287.94

I 237 9375.57 10002.84 1294.54 1293.96 -0.58 1294.25 -0.30 1295.31 0.76 1288.31
68 3 9900 1295.95 1297.01 1290.01

11 10000.00 9995.69 1295.86 1296.83 0.97 1296.42 0.56 1297.48 1.62 1290.48

I
174 10029.74 10000.03 1296.48 1296.96 0.48 1296.56 0.08 1297.62 1.14 1290.62

1926 10058.73 9997.67 1297.13 1297.10 -0.03 1296.70 -0.43 1297.76 0.63 1290.76
1925 10059.26 10002.01 1296.70 1297.10 0.40 1296.70 0.00 1297.76 1.06 1290.76
1716 11455.97 9996.03 1303.88 1303.52 -0.36 1303.32 -0.56 1304.38 0.50 1297.38

I 11594 1303.97 1305.03 1298.03
1351 11651.8B 9995.22 1304.44 1304.42 -0.02 1304.24 -0.19 1305.30 0.87 1298.30
1352 11760.77 9995.38 1305.02 1304.92 -0.10 1304.76 -0.26 1305.82 0.80 1298.82

I
1353 11853.65 9995.52 1305.27 1305.35 0.08 1305.20 -0.07 1306.26 0.99 1299.26
1354 11960.68 9995.68 1305.82 1305.84 0.02 1305.71 -0.12 1306.77 0.94 1299.77
1771 12060.95 10002.62 1306.04 1306.30 0.26 1306.1B 0.14 1307.24 1.20 1300.24

I
1772 12061.55 9999.21 1306.41 1306.30 -0.11 1306.18 -0.23 1307.24 0.83 1300.24
1355 12062.89 9995.84 1306.45 1306.31 -0.14 1306.19 -0.26 1307.25 0.80 1300.25
17B2 12149.75 9998.88 1305.97 1306.71 0.74 1306.60 0.63 1307.66 1.69 1300.66
1781 12150.77 10001.53 1306.07 1306.72 0.65 1306.61 0.54 1307.67 1.60 1300.67

I 1780 12151.51 10004.62 1306.76 1306.72 -0.05 1306.61 -0.15 1307.67 0.91 1300.67
135612160.66 9995.98 1306.35 1306.76 0.41 1306.65 0.30 1307.71 1.36 1300.71
1796 12244.01 10000.97 1307.52 1307.14 -0.38 1307.05 -0.47 130B.ll 0.59 1301.11

I
1797 12244.98 9995.88 1306.48 1307.15 0.67 1307.05 0.57 1308.11 1.63 1301.11
1357 12254.42 9996.13 1306.49 1307.19 0.70 1307.10 0.61 1308.16 1.67 1301.16

12260 1307.12 1308.18 1301.18
1358 12360.56 9996.29 1307.95 1307.68 -0.27 1307.60 -0.35 130B.66 0.71 1301.66

I 1810 12369.27 10004.39 1307.84 1307.72 -0.12 1307.64 -0.20 1308.70 0.86 1301. 70
1359 12462.00 9996.44 130B.23 1308.15 -0.09 130B.08 -0.15 1309.14 0.91 1302.14
1360 12560.50 9996.59 1308.82 1308.60 -0.22 1308.55 -0.27 1309.61 0.79 1302.61

I 1361 12654.50 9995.96 1309.16 1309.03 -0.13 1308.99 -0.17 1310.05 0.89 1303.05
10 12669.57 9996.75 1309.5t 1309.10 -0.49 1309.06 -0.53 1310.12 0.53 1303.12

3226 12669.65 9996.74 1309.48 1309.10 -0.38 1309.06 -0.42 1310.12 0.64 1303.12

I
12720 1309.30 1310.36 1303.36

1362 12765.62 9996.86 1309.58 1309.54 -0.04 1309.52 -0.06 1310.58 1.00 1303.58
1363 12865.61 9996.92 1309.75 1310.00 0.25 1309.99 0.24 1311.05 1.30 1304.05

6B 4 12933 1310.31 1311.37 1304.37

J 1364 12965.68 9997.35 1310.22 1310.46 0.24 1310.44 0.22 1311.50 1.28 1304.50
1365 13064.86 9997.55 1310.64 1310.92 0.28 1310.84 0.21 1311.90 1.27 1304.90
1684 13065.32 10004.39 1310.31 1310.92 0.61 1310.84 0.54 1311.90 1.60 1304.90

I
1366 13165.56 9997.75 1311.24 1311.38 0.15 1311.25 0.01 1312.31 1.07 1305.31
1367 13270.71 9997.97 1311.61 1311.86 0.25 1311.67 0.06 1312.73 1.12 1305.73

13300 1311.79 1312.85 1305.85
1368 13365.48 9998.16 1312.04 1312.30 0.26 1312.05 0.02 1313.11 1.08 1306.11

I 1369 13466.26 9998.36 1312.65 1312.76 0.12 1312.46 -0.19 1313.52 0.87 1306.52
1370 13565.43 9998.56 1313.47 1313.22 -0.25 1312.86 -0.61 1313.92 0.45 1306.92 el1371 13675.15 9998.78 1313.84 1313.72 -0.12 1313.30 -0.54 1314.36 0.52 1307.36



1J/i 1J/ba.'11 "'ll.'b 1J1J.'" lJ1,.I't Vola 1J1J.bl -V.Ji lJ1'I./J Vol" lJU/./J
1622 13765.52 999B.09 1314.19 1314.14 -0.05 1313.67 -0.52 1314.73 0.54 1307.73

I 1628 13860.35 10002.63 1314.57 1314.57 0.00 1314.05 -0.52 1315.11 0.54 130B.l1
1373 13970.54 9999.1B 1314.56 1314.62 0.06 1314.09 -0.47 1315.15 0.59 1309.15
3358 13939.65 9995.49 1315.27 1314.94 -0.33 1314.37 -0.90 1315.43 0.16 1308.43

I 1&21 13952.93 10003.1& 1315.64 1315.00 -0.64 1314.42 -1.21 1315.48 -0.15 1309.48
1620 13953.45 10001.71 1315.31 1315.00 -0.31 1314.43 -0.88 1315.49 0.19 1308.49
1619 13954.05 9999.49 1315.25 1315.00 -0.25 1314.43 -0.82 1315.49 0.24 1309.49

I
1618 13955.13 9997.07 1315.59 1315.01 -0.58 1314.43 -1.16 1315.49 -0.10 1309.49
1374 13965.60 9999.10 1315.64 1315.06 -0.58 1314.48 -1.16 1315.54 -0.10 1308.54
3356 13989.07 10003.31 1315.60 1315.16 -0.44 1314.57 -1.04 1315.63 0.02 1309.63
1609 14069.53 10004.66 1315.12 1315.54 0.42 1314.89 -0.22 1315.95 0.84 1308.95

I 1375 14095.24 9999.35 1315.12 1315.65 0.54 1315.00 -0.12 1316.06 0.94 1309.06
14130 1315.14 1316.20 1309.20

1 14164.84 9998.91 1315.44 1315.97 0.53 1315.29 -0.17 1316.34 0.89 1309.34

I
137& 14164.87 9999.28 1315.39 1315.97 0.58 1315.28 -0.11 131&.34 0.95 1309.34
1377 14266.54 9999.45 1315.65 131&.44 0.79 1315.69 0.04 1316.75 Ll0 1309.75

14273 1315.72 1316.79 1309.78
282 14365.43 9999.60 1316.18 1316.90 0.72 1316.09 -0.09 1317.15 0.97 1310.15

I 1378 14365.62 9999.62 1316.14 1316.90 0.76 1316.09 -0.05 1317.15 1.01 1310.15
1379 14467.05 9999.78 1316.13 1317.36 1.23 1316.50 0.36 1317.56 1.42 1310.56
1579 14467.87 9998.13 1316.28 1317.37 1.09 1316.50 0.23 1317.56 1.29 1310.56

I
14500 1316.63 1317.69 1310.69

1380 14565.28 10000.07 1316.51 1317.81 1.30 1316.89 0.38 1317.95 1.44 1310.95
1492 14565.29 10000.02 1316.49 1317.81 1.33 1316.89 0.41 1317.95 1.47 1310.95
1381 14664.51 10000.23 1317.29 1319.27 0.98 1317.29 0.00 1318.35 1.06 1311.35

I 1487 14671.36 10001.91 1317.38 1318.30 0.93 1317.32 -0.05 1318.38 1.01 1311.38
1480 147&4.46 9999.21 1317.68 1318.73 1.05 1317.70 0.01 1318.76 1.07 1311.76
1382 14765.27 10000.38 1317.80 1318.73 0.93 1317.70 -0.10 1319.7& 0.96 1311.76

I 14804 1317.86 131B.92 1311.92
1383 14867.95 10000.54 1318.31 1319.21 0.89 1318.11 -0.20 1319.17 0.86 1312.17

14900 1318.24 1319.30 1312.30

I
SB 5 14951 1318.45 1319.51 1312.51

1384 14963.35 10000.69 1318.69 1319.64 0.96 1318.51 -0.18 1319.57 0.88 1312.57
1385 15065.73 10000.84 1319.06 1320.12 1.05 1318.99 -0.07 1320.05 0.99 1313.05
1463 15070.34 10002.69 1319.08 1320.14 LOS 1319.01 -0.07 1320.07 0.99 1313.07

I 1386 15165.43 10001.00 1319.68 1320.57 .0.90 1319.46 -0.21 1320.52 0.85 1313.52
1387 15266.16 10001.15 1320.06 1321.04 0.98 1319.94 -0.12 1321.00 0.94 1314.00
1454 15269.91 9999.89 1320.03 1321.05 1.02 1319.95 -0.08 1321.01 0.98 1314.01

I 1388 15371.56 10001.94 1320.34 1321.52 1.1B 1320.43 0.09 1321.49 1.15 1314.49
1448 15371.57 9999.55 1320.29 1321.52 1.24 1320.43 0.15 1321.49 1.21 1314.49
13B9 15470.20 10001.58 1320.78 1321.97 1.20 1320.90 0.12 1321.96 1.18 1314.96

I
1409 15470.51 9998.94 1320.67 1321.98 1.31 1320.90 0.23 1321.96 1.29 1314.96

14 15492.45 10001.50 1320.79 1322.08 1.29 1321.00 0.21 1322.06 1.27 1315.06
1390 15565.54 10001.59 1321.32 1322.41 1.09 1321.35 0.02 1322.41 1.08 1315.41
1391 15663.64 10001.69 1321.78 1322.86 1.08 1321.81 0.03 1322.87 1.09 1315.87

I 1392 15765.53 10001.79 1322.32 1323.33 1.01 1322.29 -0.03 1323.35 1.03 1316.35
1393 15869.65 10001.90 1322.75 1323.81 1.06 1322.78 0.03 1323.84 1.09 1316.84
1394 15965.38 10002.00 1323.19 1324.25 1.06 1323.23 0.05 1324.29 1.11 1317.29

I
1395 16066.43 10002.11 1323.66 1324.72 1.05 1323.71 0.05 1324.77 1.11 1317.77
1396 16165.56 10002.21 1324.17 1325.17 1.00 1324.18 0.01 1325.24 1.07 1318.24
1397 16265.74 10002.32 1324.73 1325.63 0.90 1324.65 -0.08 1325.71 0.98 1318.71
1398 16365.20 10002.42 1325.20 1326.09 0.89 1325.12 -0.08 1326.18 0.98 1319.18

I 1399 16461.69 10002.52 1325.43 1326.53 1.10 1325.58 0.14 1326.64 1.20 1319.64
1400 16565.41 10002.63 1326.31 1327.01 0.70 1326.07 -0.25 1327.13 0.81 1320.13
1401 16667.23 10002.74 1326.61 1327.48 0.87 1326.55 -0.06 1327.61 1.00 1320.61

I 1402 16765.47 10002.85 1327.26 1327.93 0.67 1327.01 -0.25 1328.07 0.81 1321.07
1403 16864.09 10002.71 1327.61 1328.38 0.77 1327.47 -0.14 1328.53 0.92 1321.53
1557 16965.12 999B.25 1327.74 1328.85 1.10 1327.95 0.21 1329.01 1.27 1322.01

I
1404 16965.99 10003.09 1327.80 1328.85 1.05 1327.95 0.16 1329.01 1.22 1322.01
1405 17062.2210003.02 1328.16 1329.29 1.14 1328.41 0.25 1329.47 1.31 1322.47
1406 17165.38 10003.12 1329.14 1329.77 0.62 1328.90 -0.25 1329.96 0.81 1322.96
112 17360.43 10003.53 1330.01 1330.66 0.65 1329.82 -0.19 1330.88 0.87 1323.88

I 801 17459.43 10003.57 1330.45 1331.12 0.67 1330.28 -0.16 1331.34 0.90 1324.34
796 17560.40 10004.12 1330.98 1331.58 0.60 1330.76 -0.23 1331.82 0.83 1324.82 8;,789 17661.43 10004.49 1331.20 1332.05 0.95 1331.23 0.03 1332.29 1.09 1325.29
~o~ '7CCt ~~ fnn~~ ~o ,,,,, t 1')..( ,,,,,') I\~ 1\ n, ,1"11'\' 1\" 1\ 1\. ."'".... ,,'" . ,.".
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782 17759.61 999B.95 1331.64 1332.50 0.86 1331.70 0.05 1332.76 1.11 1325.76

I 781 17760.45 10004.37 1331.65 1332.50 0.85 1331.70 0.05 1332.76 1.11 1325.76
7BO 17812.34 9995.67 1331.95 1332.74 0.79 1331.95 -0.01 1333.01 1.05 1326.01
771 17861.67 10000.80 1332.06 1332.97 0.90 1332.18 0.11 1333.24 1.17 1326.24

I 777 17862.16 10004.66 1332.15 1332.97 0.82 1332.18 0.03 1333.24 1.09 1326.24
764 17960.43 10004.44 1332.34 1333.42 1.0B 1332.65 0.30 1333.71 1.36 1326.71
765 17960.48 10000.08 1332.59 1333.42 0.84 1332.65 0.06 1333.71 1.12 1326.71

I
736 18060.50 10001.15 1332.90 1333.88 0.98 1333.12 0.22 1334.18 1.28 1327.18
753 18060.73 9998.54 1332.93 1333.88 0.96 1333.12 0.19 1334.18 1.25 1327.18
726 18160.27 10004.41 1333.54 1334.34 0.80 1333.59 0.04 1334.65 1.10 1327.65

GB 6 18254 1334.03 1335.09 1328.09

I 717 18258.55 9998.40 1334.16 1334.79 0.63 1334.06 -0.11 1335.12 0.95 1328.12
716 18258.89 10004.52 1333.70 1334.79 1.09 1334.06 0.35 1335.12 1.41 1328.12
709 18360.32 10004.30 1334.65 1335.26 0.61 1334.62 -0.03 1335.68 1.03 1328.68

I 124 18560.43 10004.09 1335.62 1336.18 0.56 1335.74 0.12 1336.80 1.1B 1329.80
749 18560.80 10004.08 1335.42 1336.18 0.76 1335.74 0.33 1336.80 1.39 1329.80
748 18560.80 10004.09 1335.31 1336.18 0.88 1335.74 0.44 1336.80 1.50 1329.80

I
812 18560.81 10004.08 1335.42 1336.18 0.76 1335.74 0.32 1336.80 1.38 1329.80
761 18560.81 10004.09 1335.38 1336.18 0.81 1335.74 0.37 1336.80 1.43 1329.80
686 18658.68 10003.82 1336.11 1336.63 0.52 1336.29 0.18 1337.35 1.24 1330.35
677 18760.32 10003.89 1336.75 1337.10 0.35 1336.86 0.11 1337.92 1.17 1330.92

I 684 18760.40 10001.84 1336.73 1337.10 0.37 1336.86 0.13 1337.92 1.19 1330.92
672 1885B.26 10003.49 1337.25 1337.55 0.30 1337.41 0.15 1338.47 1.21 1331.47
670 18858.53 10000.33 1337.31 1337.55 0.25 1337.41 0.10 1338.47 1.16 1331.47

I
663 18960.24 10003.82 1338.16 133B.02 -0.14 1337.97 -0.18 1339.03 0.8B 1332.03
651 19062.18 10003.64 1338.77 1338.49 -0.28 1338.54 -0.23 1339.60 0.83 1332.60
644 19160.35 10003.89 1339.65 1338.94 -0.71 1339.09 -0.56 1340.15 0.50 1333.15
637 19258.42 10003.50 1339.92 1339.39 -0.53 1339.64 -0.28 1340.70 0.78 1333.70

I 643 1925B.49 999B.40 1339.91 1339.39 -0.52 1339.64 -0.27 1340.70 0.79 1333.70
660 19360.42 10003.54 1340.49 1339.86 -0.64 1340.21 -0.28 1341.27 0.78 1334.27
571 19360.42 10003.55 1340.46 1339.86 -0.61 1340.21 -0.25 1341.27 0.81 1334.27

I 636 19360.95 9995.84 1340.52 1339.86 -0.66 1340.21 -0.31 1341.27 0.75 1334.27
624 19457.4B 10003.39 1341.03 1340.30 -0.73 1340.75 -0.28 1341.81 0.78 1334.81
629 19457.53 10004.99 1341.03 1340.30 -0.72 1340.75 -0.27 1341.81 0.79 1334.81

I
61B 19560.18 10003.37 1341.57 1340.7B -0.80 1341.33 -0.25 1342.39 0.81 1335.39
609 19663.23 10003.34 1342.22 1341. 25 -0.97 1341.90 -0.32 1342.96 0.74 1335.96
6&2 19760.27 10003.28 1342.65 1341.70 -0.95 1342.44 -0.20 1343.50 0.86 1336.50
661 19760.27 10003.28 1342.47 1341.70 -0.77 1342.44 -0.02 1343.50 1.04 1336.50

I 136 19760.43 10003.28 1342.74 1341.70 -1.04 1342.44 -0.30 1343.50 0.76 1336.50
600 19870.80 10002.96 1343.09 1342.20 -0.89 1343.06 -0.03 1344.12 1.03 1337.12
58B 199&5.51 10003.02 1343.43 1342.64 -0.79 1343.59 0.16 1344.65 1.22 1337.65

I 2080 20159.31 9995.38 1344.30 1343.53 -0.77 1344.67 0.37 1345.73 1.43 1338.73
2093 20162.31 10001.86 1344.23 1343.54 -0.68 1344.69 0.46 1345.75 1.52 1338.75
2100 20268.29 9996.12 1345.61 1344.03 -1.58 1345.28 -0.33 1346.34 0.73 1339.34

I
142 20360.43 10002.88 1345.65 1344.46 -1.19 1345.80 0.15 1346.86 1.21 1339.86

2102 20367.55 10004.22 1345.51 1344.49 -1.02 1345.84 0.33 1346.90 1.39 1339.90
144 20560.43 10002.74 1346.78 1345.37 -1.41 1346.91 0.13 1347.97 1.19 1340.97
559 20627.15 10000.95 1346.87 1345.68 -1.19 1347.29 0.42 1348.35 1.48 1341.35

I 55B 20659.42 10003.42 1347.43 1345.83 -1.61 1347.47 0.03 1348.53 1.09 1341.53
566 20668.51 10004.32 1347.29 1345.87 -1.42 1347.52 0.23 1348.58 1.29 1341.58
33 20774.63 10002.60 1347.76 1346.36 -1.40 1348.11 0.35 1349.17 1.41 1342.17

I
521 20779.58 9995.48 1348.58 1346.38 -2.20 1348.14 -0.44 1349.20 0.62 1342.20

GB 7 20780 1348.14 1349.20 1342.20

I "ax 20780.00 10004.99 1348.58 1346.38 1.33 1348.14 0.63 1349.20 1.69 1342.20
"in 6306.09 9995.22 1282.00 1279.85 -2.40 1281.98 -1.21 1283.04 -0.15 1276.04

I Avg 15241.82 10000.72 1321.63 1321.80 0.17 1320.71 -0.06 1321.77 0.94 1314.77
std 3384.37 2.86 15.28 15.29 0.85 15.54 0.32 15.54 0.39 15.54

2.549749

I
Regression Output:

Constant 1250.858
Std Err of YEst 0.850027
RSquared 0.99697





Std Err of Coef. 2.51E-OS

Regression frol GB& to GB7

G83: Solve for station(x) and elevation(y) using optilization
y x b

Obj. Function 0 0 0

684: Solve for station(x) and elevation(y) using optilization
y x b

Obj. Function 0 0 0

1258.167
1247.951

12&3.788
1249.048

1249.048
1258.167

1251.823
12&3.788

1 -0.00403 =
1 -0.00472 =

1 -0.00474 =
1 -0.00403 =

1 -0.00325 =
1 -0.00474 =

1 -0.00478 =
1 -0.00325 =

1289.13 7801.691

1295.946 9900.04

1310.314 12932.91

XCoefficient(s) 0.00558&
Std Err of Coef. 4.71E-05

Regression Output:
Constant 1232.057
Std Err of YEst 0.271097
RSquared 0.99&879
No. of Observat ions 4&
Degrees of Freedol 44

GB5: Solve for station(x) and elevation(y) using optilization
y x b

Obj. Function 0 0 0

Conatraints

Solution

Conatraints

Conatraints

Solution

Solution

SUllary of y = IX + b

GB " B X Y
1 &1&0.00 1281.28

0.00478 1251.82
2 7801.69 1289.13

0.00325 1263.79
3 9900.04 1295.95

0.00474 1249.05
4 12932.91 1310.31

0.00403 1258.17
5 14951.04 1318.45

0.00472 1247.95
& 18253.9& 1334.03

0.00559 1232.0&
7 20780.00 1348.14

682: Solve for station(x) and elevation(y) using optilization
y X b

Obj. Function 0 0 0

Conatraints

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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686: Solve for station(x) and elevation(y) using optilization
y x b

Obj. Function 0 0 0
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Conatraints

Solution

1 -0.00472 :
1 -0.00559 =

1334.026 18253.96

1247.951
1232.057
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PROPOSa1 DfVDfSION CHANNEl. It
••• • •• • • ••••• L.£)£F MlPRO\£IIENT

NATIJRAL DfWNAC£ WAY AND APPROXlIlATF: tAIfTS or
SHALLOW SHErr now. ~Gf lIMY UIIfTS AND
tJE:DlCATF:D E"ASlJIfJ(1S IIlIST Be DCTERIIINfD AT
TIllE OF D£VF:l.OPIIENT

PROPOSa1 UNOERGROUND ST"ORI/ DIWN MPRO'tfiIENT

PROPOSED OUTFALL CHANNEL IJIPROVDIENTS

~~""'t_~;'~ ..•~,:;;~~,.;

~ EVANS, KUHN". ASS'OC'J4TE:S; INC.
t:::a.'aJ ~DVSU r/Nti OICIICl1fS

JOB I 3182.2 "'orch 11. IP92 J b ~

GEIERAL NOTES

MASTER DRAINAGE PLAN
NORTHWEST AREA

LEGE1D

•..._..._..._...- "-"'-

Salt River Pima-Maricopa Indian Community

350 700-YCAR STORI/ WAT£R RUNOIT(Cubic "Nt ~r s.cond)

NATURAL DfWNAGE WAY. fASDiENTS IlAY BE REQUIReD

7. ALL SU8-ARf.AS LOCATF:D WTTHIN THIS 1lAST£R DfWNAGE PLAN ARE
SUBJECT TO ON-SfTf RE:1F:NTION R[QUIRD/ENTS FOR THE 700 YCAA- 12
HOUR STORI./(J.86 incMs) TO BE OfWN£O WTTHIN J6 HOURS.

2. ALL ARTrRIAL STREETS WIll. BE DRAINeD TO PROVIDE ONE 12' DRY
lANE IN BOTH OIREcnONS FOR THE 2-YCAA STORII £VF:NT.

J. THE IIAXII./UII OE:PTH OF RUNOFF F'ROII THE 100 YCAA STORII WITHIN
STREIT R.O."'. WILL BE 12 INCHES.

of. RUNOFT FROM THE 100-YCAA STORfJ £VF:NT WIll. Be CONTAJNF:D WfTHIN
STREET R.O."'. OR OF:D!CATF:D DfWNAGE WAY fASDlENTS,

5. O£:vE1.OPI./ENT IN AREAS CONTAINING NATURAl. ORAJHAG£ WAl'S WIll. PROVIDE
DRAINAGE £ASDJENTS FOR M FLOWS SHOWN ON THIS w.P AT THE nltl£
OF D£VE:J.OPIIENT.

6. THE PROPOS£D WAT£R SURFACE £I..EVATION SHOULD B£ AT OR EOW
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AM NOT ADV£RSELY IJIPACTF:D.
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Salt River Pima - Maricopa Indian Community EKA 3182
Arizona Canal Outfall Channel 05/04/92
Water Surface Profile Summary BJF

Results from Hec 2 Water Surface Profile Calculations

FLOW EXISTING PROPOSED DELTA
Sta. (CFS) CWSEL EG CWSEL EG CWSEL

1000 8,000 1285.88 1286.14 1285.88 1286.17 0.00
1100 8,000 1285.90 1286.16 1285.90 1286.18 0.00
1700 8,000 1286.00 1286.28 1285.98 1286.28 -0.02
2200 8,000 1286.10 1286.39 1286.06 1286.37 -0.04
2300 8,000 1286.11 1286.42 1286.08 1286.39 -0.03
2500 8,000 1286.13 1286.47 1286.11 1286.42 -0.02

3000 8,000 1286.19 1286.63 1286.19 1286.52 0.00
3400 8,000 1286.33 1286.75 1286.27 1286.59 -0.06
3500 8,000 1286.39 1286.78 1286.29 1286.61 -0.10
4000 8,000 1286.58 1286.91 1286.38 1286.71 -0.20
4106 8,000 1286.60 1286.93 1286.46 1286.74 -0.14 (a)
4206 8,000 1286.63 1286.96 1286.56 1286.n -0.07 (a)
4207 6,500 1286.63 1286.96 1286.52 1286.81 -0.11 (a)
4300 6,500 1286.65 1286.98 1286.60 1286.84 -0.05 (a)
4353 6,500 1286.67 1286.99 1286.64 1286.85 -0.03 (a)
4410 6,500 1286.70 1287.00 1286.62 1286.88 -0.08 (a)
4450 6,500 1286.71 1287.01 1286.60 1286.92 -0.11 (a)
4500 6,500 1286.74 1287.03 1286.58 1286.94 -0.16 (a)
4700 6,500 1286.82 1287.07 na na (a)

lP'J Oe.\tcz CwSEl- C-(')\'\''.~lJ_\C; ~C5h'\ \lA.\~~\CL\C.l
\\(<..\~~,

£2



I HEC2 SIN: 1126260365 HI1Version: 6.20 Data File: exist12.hc2
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Palle

mACE

FliIISEL

CHNIM

1285.88

IBWALLDC

METRIC HVINS

Ft>IXSECH

STRT

XSECV

IDIR

PRFVS

NINV

2

IPLOT

SRF' - !'IIC
EKA CONTOUR "ODEL
EXISTING fLOODPLAIN

(I

Run Date: 17JAN92 Run Tile: 9:52:54 HMVerslon: 6.20 Data File: existl2.hc2

THi~ RUN ExECUTED 17JHN~L

EXISTI2.HC2 MODELS EXISTING CONDITIONS ALONG ARiZONA CANAL USING EKA CONTOuRS
E~A PLA~ STAiIO~ 10+00 AT R/w =DCCO 5TA ~~+Ou. n = .045 fOR FLOODPLAI~ AND
.018 FOR ARIZONA CANAL. STARTING WSEL BASED O~ DeCO APPENDIA C
rLOWS BASED ON HYDROLOGY rOR 100-YR 12HR STORM (12HR.IN)
EXTEND EKA CONTOURS rOR SECTION 4700 Cl)."'~ \e, \~~1 Ov~.... \>~".)c.. (C\.U:.(\.\I(( Q

not6 fl MIA- ,.? I<t, () oj 0./-1' 1;" .....Jc

J2 NPRor

T1

JI ICHECK INQ

i2
i3

••••••••••••••f ••••••••••••••••••••••

HEC-2 WATER SURFACE PROfiLES

Ver~lDn 4.6.0: Feoruary 19~1

.tttt.ttf•••fffffff •• t ••••t.f ••tfttf.

I
I
I
I

I
I
I
I
I

..13 \'AUABLE cerl~ ~ fU~ SLI1'!"lAn F;t:i Nl(t!.:;

.:::- j'f 13 t:~ 14 ':b ...... -

r.o;
~~IV'"';:/

~~( .(llb •:.i~:: .04:, .1 .3
1.! 1t)!)0 2t) 9(- 140 39 39 3-~

\,1'-, 10;..;.

6F' 12BLB (I 1274.l:: 12 1274.8 82 1283.(1 ~(I 11bi.l.' 11.'"

6R 1283.0 110 1282.0 115 1281. 0 117 12&0.0 120 1280.0 1;$(1

GR 12B1. (I p" 1281.1 140 1282.0 433 1283.0 b76 12B4.0 ':ILt!~~

6R 1285.0 1162 1286.0 1400 1287.0 1540 1288.0 1840 1289.0 2065

Xl 1100 20 90 140 100 100 100
X3 10
GF' 1286.8 0 1274.& 12 1274.8 82 1283.13 90 1283.0 ':Ii

€iF' 1283.0 110 1282.0 llJ 1281.0 116 1280.0 118 1280.0 132
GF' 1280.3 140 1281. 0 150 1282.0 468 1283.0 66B 1284.0 &4tl
SF' 1285.0 1120 1286.0 1370 1287.0 1545 1288.0 IBio 1289.0 2075

1.l 1700 21 90 140 bOO 600 bOO
X3 10
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I
I
I
I
I
I
I
I
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G~ 1287.0
6F: 12B4.0
GR 1280.0
GF: 1284.0
GR 1289.0

o
110
124
870

2040

1275.0
1283.0
1281. 0
1285.0

12
113
128

1100

1275.0
1282.0
1281.1
128b.0

82
115
140

1345

1284.5&
1281.0
1282.0
1287.0

'jll

117
350

1b05

1284. tl

12BlI.tl
Ll83.0
1288.0

b10
IB7lJ
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I
Run Date: I7JANn Run ht!le: 9:52::,4 HMVerslon: b.2(1 liata F11 e: enstlL,nU rao? 1

I
Xl 2200 21 90 140 ~OO 500 JOO

I X3 10
SF: 12B7.2 0 1275.2 12 1275.2 82 1283.94 90 1283.94 110
SR 1283.0 115 1282.0 11B 1281. 0 120 1280.0 122 1280. (I 126

I
SF: 1281.0 130 1281. 5 140 1282.0 254 1283.0 604 1284.0 875
SF: 1285.0 1120 1286.0 1340 1287.0 1586 1288.0 1818 128'3.0 2026
SF: 1290.0 2200

I Xl 2300 21 ':10 140 100 100 100
X3 10
Sf: 12BL 7 0 1275.2 11.5 1275.2 B1.5 1284.81 90 128Mll 110
SP. 1284.0 113 1283.0 116 1282. (I 118 1281.0 120 1281. 0 130

I 6F: 1282.0 140 1282.0 155 1282.0 230 1283.0 bOO 1284.V 1!4~

SF: 128:·.0 1100 1286.0 1320 1287.0 1575 1288.0 1&15 l:L&'~. 0 20f,u
SF: 1290.0 2215

I XI 250(' l' 90 140 200 ;tOO ;tOu-,
0 10

I
tip. !28L B !) 1175.3 11.5 iL7:{.~; ~l. 5 lL';14.-:l5 ';1:..' Il&4.9: lIt'
EW 1284.(1 I' < 1283.0 117 1:£82.1.' 12(l 1281. (I PI uBi. \' l~tf1;..'

H: 1282.0 14(1 12K:.0 190 1282.0 195 1283.0 tf4~, lLB4.V /"1'.'
6F: 1285.0 1060 1286.0 1315 1287.0 1582 1288. (I 184:, lL';1'~. v tjj';:

I
SF: 1290.0 1255

Xl 300(J 22 90 140 t,oo :'0(1 500
X3 1(!

I SF: 1287.0 (! 1275.5 11.5 1275.5 Bl.5 1285.35 90 128t•• U lOt!
S~: 1285.0 110 1284.0 120 1283. (l 121 1282.0 123 12B1. II 124
Sf: 1281. 0 126 1282.0 130 1283.0 140 1283.0 15& 1283.0 '1~4

I GR 1284.0 700 1285.0 982 1286.0 1230 1287.0 1545 128B. (I 17i~

SF: 1289.0 2080 1290.0 2340

Xl 3400 19 '30 140 400 40CI 400

I X3 10
H: 1287.1 0 1275.6 11.5 1275.6 81.5 1284.9 90 1284.9 110
SF: 1284.0 116 1283.0 120 1281. 0 121 lm.O 122 1281,(, 117

I
SR 1282.0 140 1283.0 318 1284.0 635 1285.0 915 1286.0 1220
lif: 1287.0 1510 1288.0 1780 1289.0 2100 1290.0 2325

)1 3:".1(1 19 ·~t) 14(1 lOll 1(/:.1 lUll

I .0 10
IiF 128i.2 I) 1275.7 11. j 127:,.7 81.5, 12B4.35 ~(, lL~4. s: llV
8': 1284. tl 112 1283,(1 lLti 1282.0 121 1281. 0 lLi Ul:!l.l) 14r

I
8~ 12Bi,O 162 1283. (I 3L8 12!!4.V t,3) lLB~. (I :i'l'.1 ]L~t·.t' liV\'
(if' 1287,1.1 15');) 1288.0 lifJO 128~.(l ivBO lL';(I,\I Ljl:,

Ne .018 .(145 .045 .1 .3

I Xl 4000 .-/l'J 9(1 14u 500 500 500.....
~3 10
6R 1287.4 0 1275.9 11.5 1275.9 81. 5 1283.73 90 1283.7J 110

I
6R 1284.0 111 1283.0 112 1282.0 113 1281. 0 114 1280.0 116

I
I £.{p
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GR 128(1. (i

GR 1284.0
1281.0
1285.0

12&2.0
1285.0

130
113(1

12tl2.0~

12t:!7.tI
140

1430

1283. (1

litl8. (I
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Run Date: 17JAN92

1289.0 2010

Run Tile: 9:52:54 HI'IVersion: 6.20 Data file: existl2.hc2 PaQe

I
I
I
I
I
I

r

I
;

I
I
,

I
I
I

I"
I
I
I
I

II 431)t) '-q...
'.3 10
GR 1287.0 v
6P 1283.5 111
GR 128d ,O &40
6~ 1286.0 1035
6R 1290.0 2210

QT 1 60(10
Xl 4700 13

X3 10
GR 1287.0 0
6R 1283.0 220
6R 1288.0 1520

'j(J I~O j(ll} ~!)tJ ~(.'V

W6,O 11 Wb.O 81 1284,0 ':Iv lZ1:'i ,I.' II'·.'

1283.0 112 128L.0 120 1L&2.0 I~t) lL83.\.I 'lLb

1285.0 678 1285.0 788 UB5.0 IW-, l:l&5. (I ':I itl

1286.0 1215 1287.0 1435 128B.O 1530 lL8~.u 1&4(J

90 140 400 400 400

1276.2 11 1276.2 81 1284.2 90 1283. i 140

1284.0 540 1285.0 740 128E"O 950 1287.0 1250
1289.0 1900 1290.0 2190



CCH\'= .100 CEHV= .300
fSEeND 1(10(,. (I(l(.

1(100. (H)(! ! 1. (18 12&::4 ~ Btl • (it) 128:,. BE 128b.l'! .lb I (t(l • (u) lit!j.'.H.1

BO(lo.O 471t,. b 24(1. ~ 3(143.0 8~L.8 20!,~ 3V~b. " .') • (I IL81. 1\)

.00 :,.28 1.16 .98 .018 .04:' .045 • (t(tti W'!.Bv .9~

.000188 3';'. 3'3. 3'~. (I \I (I .V(I L~j(i. ~i U! 1. 44

Run Date: 17JAN92 Run Tillie: 9:52:54 H!'IVerSlon: b.20 Data FlIe: eXlstll.hc2

SEeNO DEPTH CWSEl CRIWS WSW~ EG HV Hl OlOSS l-IlANK EllV
{j IllOB {jeH llROB AlOB ACH AROB VOL TWA R-BANK lLEV
TItlE VlOB VCH VROB XNl XNCH XNR WTN ElI'IIN SSTA
SLOPE XlOBL XlCH XlOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

STA= I. 1'/ 82. 90. 140. 433. 676. 920. 1162• 1371....
PER {j= " " 54.5 2.3 3.0 19.1 10.5 5.9 2.3 .3... k

AREA= 61.4 775.6 55.8 207.6 1268.7 821. 3 580.7 334.0 92.2
VEL= 2.8 ~I.t, 3.3 I OJ 1 'i 1.0 .8 .6 .~

DEPTH= 5.5 11. 1 7.0 4.2 4.3 3.4 2.4 1.4 .4

fSECtW 1100.000
1100.000 11.10 1285.90 .00 .00 1286.16 .26 .02 .00 1283.13

8000.0 4701.5 264.5 3034.0 894.0 220.3 3036.3 9.6 3.1 128(1.3(1
.01 5.26 1.20 1.00 .018 .045 .045 .00(1 1274.80 .90

.O(J018f, 100. 100. 100. 0 0 0 .00 1343.80 1344.70

Si4= 1. 12. PL. ~l). 140, 15(1. 468. t:~c:. 84v. llL::,. 13.;5,

~'H: Q= 2. ~. :.e,4 '-j '-, :. J
~ 21. , B.b 4,2 ~.~ .3..... ,-'t"; ,

ARE~= bL6 ! lb. -j 55.5 Llt.!. j ~~. :1 13·18.8 67'1.8 411.0 j~! , ,/ 1I)1. t.l

V~L= 1.B ~.6 8.:i I '/ 1.4 I.L 1.,1 8 .t: .~;. '

[otPTH= 5.5 1l- 1 b.~ 4.4 5.2 4.4 2. tl L,~ 1. 4 ;

I
I
I
I
I
I
I
I
I
I
I
I
I

'PR(lF I

FLOw DiSTRIBUTION FOR SEeNO= 1000.00

FLOw DISTRIBUTION FOr. SECNO= 1100.00

CIoiSEl= 1285.88

CWSEL= 1285.90

I
I
I
I
I
I

tEE:)") !7(If:>. NIt.
j/OO.O(l(i IIJI(\ 12&b.OO .00 •(10 128b. 2& .28 .12 .VI I284.~b

8000.0 4801. 4 201.6 29%.'3 881.0 183.0 2'37 1.4 b6.t) 21.6 12BI.IV
.05 5&45 1.10 1.01 .01B .045 .045 .000 127~.OO .99

•00(1202 600 . 600. 6(10. 1 (I 0 .00 1346.04 1347.03



+5ECNO 2200.000
2200.000 10.90 1286.10 .(10 .00 1286.39 ,-,~ .10 .00 1283.':1416. ..·

8000.0 4817.h 204.7 2977. 7 874.5 182.8 2983.5 m.3 37.2 1281. :.(,

.O~ 5.51 1.12 l.vil .018 .U4:; .045 r OI)t1 127:.2(i 1. H'
•(!OO20~ ~(JO. 50(1. 50v. (i tl (, • i)!) 13t,j.04 13t.4.14

*5ECNO 2:'0(1.000
2500,0(1(1 !(I.B3 128£;.13 • (H) .00 12BL47 .33 .05 •(11 !lti~1 ":':'

BO!)O.O 5034.5 147.7 2&17.B Bbe.9 1~~,3 lIb'J. :: 139.1 4t:.~ 128.:.0'-'
.11 5.79 1.02 1.02 •(11ft .045 .045 .00(1 1275.3\1 •t,t

•000233 20(' • 200. 200. 0 0 .00 1352.48 1353.13

.1

.U

L2
'j.~,

.b

.b
131.6391. 5

.7
lob

875.

2.6

7. ~
704.1

.9

12Bb.ll

b04.
17.b

125',.4
1.1
3.b

CWSEL=

7.9
495.7

1.3
4.3

CiiBEl=

CWSEL= 1286.00

140.90.

2300. (1)

LiOO. (tV

2.1 2.b
52.2 182.8
3.2 1.1
b.5 3.7

82.
2.2 55.9

5'3.4 76i.9
2.'3 5.9
5.4 10.9

I. Ii,

Ru" [late: IlJANn ku", 1l1ft~: ':I:5L:54 HMVersion: b.L'} Vat? fIle: eXlstlL.ncL

SECND DEPTH (WbEL CRIIIS WSW, !:b MV HL ULUSS L-BAlolt !:L~V

Ii ULOB UGH IiROB AlOl< ACH AROB VOL lilA R-BAW: tLt:V
TIllE VLOB V(:H YR@ iNL iNCH XNR 1I1H Ell'llN SSTA

SLOPE XlOBL XlCH XlOBR ITRIAl IDC ICONT CORAP 10PilID ENDSl

STil= 1. 1'I 8:' 90. 140. 155. 23~1. bVO. 845. 1100. 132~'. 134·~ ....
PH: t;!= .~J .•, 57.3 2. (I 1.9 1.0 4.8 1" ') 7.4 3.tt •t· .V..... ." J-

APE,,= 5'~, & i&4, (I ~'L'3 152.~ 61.i 308.5 1337.1 f'T\',4 411. 5 135,0 1.)

VEL= 3. (, b. (I 2.1 !. (f 1.3 1.3 1.1 .~ .~ .J

DEPjfj= < < 10. 'j b.1 3. ! c.1 4.1 ;" t C- L. ~. ; .t >. ,I
..' I.!

*SWiD 2300.000
2300.000 10.91 128b.11 .00 .00 1286.42 .31 .02 .01 1284.81

8000.0 4926.6 155.4 291&.0 875.4 152.8 2B95.~ 121. 5 40.3 1282.00
.10 5.h3 l.n 1.01 .018 .045 .045 .0(10 1275.20 .~~

.000218 100. 100. 100. I 0 0 .00 1348.43 1349.01

FLO~ DiSTRIBUTION fOR SECNO=

FLO~ uiSTRIBujjON FOR SE(:~u=

STA=
PEP. Q=

AREA=
VE=

DEPTH=

STA= 1. 12. 82. 90. 140. 350. 610. B70. 1100. 1345.
PEF: g= 2.2 56.0 1.8 2.5 14.9 12.4 7.1 2.7 ".oJ

AREA= 60.6 770.5 49.8 lB3.0 936.1 912.0 652.0 34b.8 124.4
VEL= 2.9 5.B 3.0 1.1 1.3 1.1 .9 .b 'j..,

DEPTH= 5.5 11.0 6.2 3.7 4.5 3.5 2.5 1.5 .5

flOW DISTRIBUTION fOR SECNO= 1700.00

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

-I
I.
I



*SECNO 3500.000
3500.000 10.6~ 1286.39 .0(1 .00 1286.78 .38 .03 .00 1284.35

8t)(H).0 5242.1,1 211. 9 254L1 85~.9 174.3 2445.4 218.1 76.b UBI. (1('
.17 6. HI 1 ',', 1.04 .018 .045 .04:' .000 m~. j(! .151,i.L

.0(10262 100. lvO. 1(1(1. 2 (I (I •Vi.' l:!li •.:6 1.:11 l!. (Ii

..~

:-.6
.J

.9

.t!

4.&
4111.2

1.2 1.2 1.J

CWS£L= 1286.33

CWS£L= 1286.19

CWSEL= 1286.13

2.1 1. t,
4'? (, 11·~. i

2..4 1.0
5.8 2.4

3400.(1(1

Run Date: 17JAN92 Run Tille: 9:52:54 HI'IVerSlon: 6.20 Data tIle: exi st 12.t,c2 Paoe 6

SEeN[1 DEPTH twSEl C~IWS WSHt. £b ..v H~ 1I!..1I:i~ L-&flNr.. htv
Q QLOB QCH tlF:uB "LOB 1it.:H il!(l!~ vu~ lli~. ",-i;lilN' tLtV
TIM~ V~OB VCH vRIJt< H!l XN(H HI~ piN tUHN ~::'IA

SLOPE XLDl<L ALCH ~LO&P. flRIAL HIC !ClINi t:Uf,:AR iQ"'wJo ENlIS]

BTA= 1. P 82. 90. 140. 318. 635. 915. 1220. 1317 •..
PH: Q= 2.4 62.6 2.3 2.1 11.4 1?3 5.3 1.5 .0

AREA= 57.6 751. 4 51.7 150.5 682.4 898.3 513.4 254,3 16.1
VEl = 3.3 6.7 3.5 1.1 1.3 i.1 .8 .5 .2

,DEPTH= 5.4 10.7 6.1 3.0 3.8 2.8 1.8 .8 .',
• L

*SECNO 34(10.000
34(1(1. (H)(! iO.73 12B6.32 .00 .00 1286. 75 .4) .11 .lI(; l~BA. ~:}

8000,0 5382.1 168.6 244'?,2 860. i 150.5 2364.6 210.3 73.6 128L.(II.'
,~ 6 ·i" 1 ,.', I.V4 .018 .045 .045 .000 1275.bV 1I 77• .ti ~ •• L

.0(:(1275 400. 400. 400. ,', 0 (I .00 1316.02 131LiBL

FLO~ DISTRIBUTION FOk SECNO=

'SECNO 3000.000
3000.000 10.69 1286.19 .00 .00 12BE.. 63 .44 .13 .03 1285.35

8000.0 5480.5 118.7 2400.8 854.3 119.7 2315.3 m.l 61.7 1283.00
.14 6.42 .99 1.04 .018 .045 .045 .000 1275.~(l .81

.000292 500. 500. 500. 2 0 0 .00 1288.64 1289.45

5TA= I. I? 81.
PEP ~= 2.4 ~~.V

A~EA= 57.1 i~:.2

vEL: 3.4 t.B
DEPTH= 5.3 );.',7

rLOIoi DIS1PIBUilON Hif: SECNO=

STA= 1. 12. 82. 90. 140. 190. 195. 545. 790. 1060. 1315. 1353.
PEP Q= 2.3 58.6 2.0 1.8 3.4 .3 19.0 7.8 3.9 .& .0

AREA= 58.8 75'3.0 51.2 145.3 207.1 20.7 1275.0 647.5 443.6 163.9 2.7
VEL= 3.1 6.2 3.2 1.0 1.3 1.3 1.2 1.0 .7 .4 .1

DEPTH= 5.4 10.8 6.0 2.9 4.1 4.1 3.6 2.6 1.6 .6 .1

fLOW DIST~IBUTION fOR SECNO= 2500.00

I
I
I
I
I
I
I
I,

I
I
I
I
I
I
I
I
I
I
I E.II



STIl= O. 81. 90. 140. 426. &40. 970. 1358.
PEP. Q= 59.4 2.8 2.8 19.5 9.2 5.1 1.2

AREA= 802.3 59.9 185.6 1187.3 674.4 563.9 238.7
VEL: 5.9 3.7 1.2 1.3 1.1 .7 .4

DEPTH= 9.9 6.7 3.7 4.2 3.2 1.7 .6

STA= 1. 1" 82. 90. 140. 375. 690. 875. 1130. 1303....
PER Q= 2.2 57.5 2.7 3.4 15.3 13.0 4.0 1.8 .1

AREA: 57.0 747.4 57.5 211.5 948.6 969.1 384.2 274.5 49.9
VEL= 3.1 6.2 3.7 1.3 1.3 1.1 .8 .~ "...

DEPTH: 5.3 10.7 6.8 4.2 4.11 3.1 2 I 1.1 .3..

CCHV= .100 CEHV= .300
*SECNO 4000.000

4000.000 10.66 128&.56 .00 .00 1266.91 .33 .12 .01 1263.73

8000.0 4988.3 274.b 2737.1 8b1.8 211.5 262b.2 259.3 91.7 1282.08
.21 5.79 1.30 1.04 .018 .045 .04:, .000 1275.90 .82

•000236 500• 500. 500. '1 0 0 .00 1302.14 1302.96...

FLOW DlSTRiBLIl JCtN t i..!~: bl:.tN[r= 3~(I(I.(!') C\oISEL= 1L!lb.j~

STI1= , P fLo 9(l. 1'Ii.!. lU. sic, t3~" '; 1\.1. lL':'.', 1.51 B.
1.

PEF: (1= ", ~ 60.B .-, ~ 2.6 2.1 10.7 12.1 5.3 1.6 .1
L.~ L ...i

AREA: 57.2 748.6 54.1 174.3 107.7 64&.3 888.3 520.7 259.1 22.2

VEL= 3.2 6.5 3.6 1.2 1.5 1.3 1.1 .& •:! ",....
DEPTH= • 'j }('.7 6.4 3.5 4.9 3"~ 2..~ 1.9 .Ij

"

..'I W
,,-

• 1\1~' • tH.' !ltl~,:'11.1

LB4,':' 1(".'. C !lbt':.'.II.:

• (~'t.J lLn .IIi) S~

.',H) 135!.~3 13:'~. 2i

CWSEL= 1286.bJ

CWSEL= 12a6.58

• (I'.; 12&t. .~~: :<:'
BtL. ~ 18:'. t. Lt·&~ ....

(.I1B ,&45 • t)~~.

() (I (I

Run Date: l7JANn Run Tille: 9:52:54 HI1Verslon: 6.20 Data File: existl2.hc2 Paoe

SECNO DEf'TH CWSEL CRIW5 W5m: EG HV HL OLUSS L-BANK Ell:V
G GLOB 9CH GROB ALOB ACH AROe VOL TWA IH!ANr. ELEV
TIME VLO~ VCH VROB XNL IN(;H ~NR WTN ElIHN SSlA
SLOPE XLOBL XLCH XLOBR IlRIAL IDC ICON; tORAR HlhilD ENDST

FLOW DISTRIBUTluN FOw. SECNO: 4300.00

..SECt,lC! 430:) I ~)!)l.'

4;:(lJ:1. (!(l{! 1(I. t,::; 1286. b:l a t!!.\

80(0.0 497~.8 L14.~ 280U,4
. ~3 :,,77 : .~1 1.O~'

,000235 3DO~ 30Q, 300.

FlO~ DISTRIBUTION FOR SECNO= 4000.00

I
I
I
I
I
I
I
I
I
I
I
I
I
I

I

I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I.

I
I

Run Date: l7JAN92 Run Time: 9:52:54 HIlVersion: b.20 Data File: existl2.hc2 PaOE 8

SEGND DEPIH GIiSEl GRillS IISW: Hi HV HL OLOSS L-BANr ELE:V
g llLOB QCH QROB ALOa ACH AROB VOL TIIA R-BAHt: E:LEV
TII'IE VLOB VCH VROB XNL XNCH lNR WTN ELIlIN SSIA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONI CORAR TOPI/ID ENDST

fSECNO 4700.000
4700.000 10.62 1286.82 .00 .00 1287.07 .25 .08 .01 1284.20

600(1.0 4107. '3 122.0 1770.0 860.6 143.6 . 2183.7 316.5 112.6 1283.70
.26 4.77 .85 .81 .018 .045 .045 .000 1276.20 .18

.000162 4(10. 400. 40(l, :2 (I 0 ,0(1 1l':i6.2& 11 ~b.4t,

FLOW DjSIRIBuijO~ Fv~ ~tlN~= 4700.(,u (~JSEL= 12&&.82

SIA= O. 11. 81. ':/0. 1411. Ull. 540. 740. ':150. 11':!b.
PEF: Q= 2.4 63.\1 3.t) 2.0 4.:· 16.6 .~. 7 2.3 .4

AREA: 57.5 743.5 5'3,6 143.6 277.7 I062.~ 1164.3 277.5 1(1}, 2

VEL = 2.6 :'.1 3.1 .8 1.0 .':1 .7 • .2....'
DEPT"= 5.3 10.6 6.6 2.9 3.5 3.3 2.3 1.3 .4



I
I
I
I
I

Run Date: 17JAN:U ~l!r, Tl«!e: ':1:51::.4 HMVerslon: b.LO Data fIle: enstlL.r,cL

THIS RUN tA£lul£D 17JAN~L

~~~~~~f~ •••••f ••~••~~~••••fff~~.ff~~.

HEC-2 WATER SURFACE ~ROFILES

Version 4.6.0; February 1991
*~*.**~~~f.ft**.*~.f.fff~*f.*fffffffff.

NOTE- ASTERISK (*j AT LEFT OF CROSS-SECTION NUMBER INDICATES "ESSAGE IN SUMMARY OF ERRORS LIST

EXISTING FLOODrLAINI
I
I

SECNO

}OI)O.O(lO 12B5.Be

I
I
I
I
I
I
I
I
I
I
I

1100.000 12a~.90 1343.80 5867.83 4701.47

1700.000 12B&.00 1346.04 5624.07 4801.42

2200.000 1286.10 1353.04 5533.72 4817.63

2300.000 128&.11 1348.43 5412.61 4~26.b4

2500.000 1286.13 1352.48 5235.45 5034.46

3000.000 1286.19 1288.64 4685.37 5480.53

3400.000 1286.33 1315.02 4821.39 5382.19

3500.000 128S.3~ 1317.26 4937.75 5242.02

4000.000 128S.58 1302.14 5202.6& 4988.33

4300.0('0 1286. £5 1357. '33 5205.92 4914.78

5.45 201. 63

5.51 204.70

5.53 155.38

5.79 147.73

6.42 118.72

6.25 168.61

6.10 211.87

5.79 274.59

5.77 224.8~

~ i i 122.(";

L12 2977.61

1.02 2917.99

1.02 2817.81

.99 240(1.75

1.12 2449.19

1. 22 2546.11

1. 30 2737.08

2.18

L.33

2.'32

2.75

2.52

2.36



I
I
I
I
I
I
I
I
I
I
I
,

I
I
I
I
I
I
I
I

Run Pate: 17JAN~: Run 1112: 9:52:54 H!'lVerSlC,n: b.20 Data flle: eXlstl2.llc2

SUMMARY OF EPRO~S ANt SPECIAL NOlES

Normal orooram terllnation



r_ r_ c_" .. - . --- ---- -

EXISTING FLOODPLAIN

1286 1
- ---------

~------~-~--~---~_.-I I I

f1284

~ 1282
a
~ 1289- .
1

~ 1278

1276~ · · I I I

~ - - ., :-

1274, iii iii i i r r= Iii I ' iii I r iii Ii iii I Iii , Iii iii r iii Iii iii

1999 1499 1809 2290 2609 3999 3499 3899 4299 4699 5909
Station

~-
~



-------------------
EXISTING FLOODPL~IN

C~oss section lQ99
I , ,1293

----------E1287 I I I , , I , '......--:--. , ,

1 ----e ----
v1284 I I , ~_~' , I

a
t 1281
1

~ 1278

1275

1272·1 iii ii' iii I I I I iii I i I Iii iii i I j I Iii I iii iii Iii til iii iii iii iii Ii'

9 189 369 549 729 999 1989 126B 1449 1629 1899 1989 2169
Distance

""--J



--- ..-- --- ---- ---- --- - --- -- ..- -- - -- - -- -, -~ - -

,-

EXISTING FLOODPLAIN
C~oss section 1199

• I ,

1299_

---------E1287 ' , , · I I I • ~ I , I

I ________
:1284 · · · ~. ,

... ------a
~ 1281
1

~ 1278

1275

12?2~ I i I I i I I I I I I I I I I I I I 'i Iii i I I I I i I I iii I I i I I r f I Iii I I I I I i I I I I I Iii I
9 189 369 549 729 999 1989 1269 1449 1629 1899 1989 2169

Distance

\l\
OQ



:_ ,- ,.. i ~- -- --- -- - .- - - ._-- ._-- --..; .-

1293

1299

f 1287

~ 1284
a
t 1281
1

~ 1278

1275

1272
9 179 349 519 689

EXISTING FLOODPLAIN
CfOSS section 1789

I , I

--

858 1929 1199 1369 1539 17QQ 1879 2949
Distance

t'\
J)



r.-~~r_~r "" ~- - _

~I I

EXISTING FLOODPLAIN
C~osssection 229B

I I I

1293

f1299
e
IJ 1287 ~ = __
a
~ 1284
1

~ 1281

1278

1275~ f iii r iii iii iii Iii i , ri Iii I I i Ii Iii I I If r i i f Iii I I iii i I Iii i I
9 199 389 579 769 959 1149 1339 1529 1719 1999 2999 2289

Distance

~
~
C\



----~---~-----~----

----------

959 1149 1339 1529 1719 199Q 2999 2289
Distance

EXISTING FLOODPLAIN
CfOSS section 2399

I I I

1293

f1299

~ 1287
a
t 1284
1

~ 1281

1278

1275
9 199 389 579 769

t\\

'"



~~~~~~~~~~~------~-

,----
I

I , I

~.

959 1149 1339 1529 1719 1999 2999 2289
Distance

EXISTING FLOODPLAIN
C~oss section -2509

• I I

1293

f1299

~ 1287
a
t 1284
1

~ 1281

1278

1275
9 199 380 579 769

~

'"



.- - ~~ ~ ~~. --~ ~--~ -- -- •. _. ~_.~
EXISTING FLOODPLAIN
CfOSS section 3909

I , •

f1299
, e

... 1287 t --
a '" _-------
~ 1284 --
I

~ 1281

1278

1275~~ iii iii t f iii iii i til iii iii iii Iii i t iii iii 1 iii Iii iii iii iii iii I

9 299 499 699 899 1999 1299 1499 1699 1899 299Q 2299 2499
Distance

~

'"t~



~~~~-~~~~--~~~~-~~-

EXISTING FLOODPLAIN
C~oss section 3498

I I •1296

1293

f1290
e
v1287 I ---
a
t 1284
1

~ 1281

1278

1275fll iii iii i I Iii iii ii, Iii iii iii iii iii Iii i , Iii i 'I iii iii iii Iii iii

9 299 499 699 899 1999 1299 1499 1699 1899 2999 2299 2499
Distance

~

'"-t.



-----~--~-~~-----~-

1293

f 1299

~ 1287
a
~ 1284
1

~ 1281

1278

1275
9 299 499 699 899

EXISTING FLOODPLAIN
C~oss section 3599, , .

1999 1299 1499 1699 1899 299g 2299 2499
Distance

\'t\
~.



-- -- -,.. ..- _.. _.._. _. _.. -- - _. _..... - _... -

~

~

1296

1293

f1299

: 1287
a
t 1284
1

: 1281

1278

1275
9 199 389 579 769

EXISTING FLOODPL~IN

C~oss section 4999
• I ,

I I I

---~'

959 1149 1339 1529 1719 1999 2999 2289
Distance



~--~---~-~-~~-~----

1288

f1286

~ 1284
a
~ 1282
1

~ 1289

1278

1276
9 199 389 579 769

EXISTING FLOODPLAIN
C~oss section 4389

•

959 1149 1338 1529 1719 199i 2999 2289
Distance

t'\

~



•..•- .. --- - _. - - - - - •. - - - - _. -

959 1149 1338 1529 1719 1999 2999 2289
Distance

1288

f1286

: 1284
a
t 1282
1

~ 1289

1278

1276
9 199 389 579 769

EXISTING FLOODPLAIN
CfOSS section 4789

, I ,

.--------.
r

"~'

------

C'1"\

~



\\.

I HEC2 SIN: 1126260365 HIlVersion: 6.20 Data File: brldoel.hc2

t

+ VerSlon 4.LO: Februarv 1'3-:t1 •

+ RUN DATE 23JAN-:t2 TIM£ 16:27:1J"
ttttttttt.t+++t+++++++++++++++++++++++++++tf:

~ttttt+tffffffffffffffff+f••fttf.t.t •• '

t U.~. 111"'11 L.~",··t, 0' tt\I~INttY.;

f H1b~ULOGll tN~!~tty'jN~ It.tt~

t bV~ ~tlUNU ~lr.ttf. ~Ullt v
t upVIS. ~P.~lfu~~JM ~~hlb-4bei +

f: \~lt,1 j~t-ll')~

tttttttttttttttttttt.tttttt.tttt•••••••

" ' .•'t
o

" ..... ,

\.

..
t

+ HEC-2 wA1E~ SURFACE ~r.O'ILES

+

I

I
I

I
I
I

X X XXXXXXX
x x x
x x x
mxm xxx X

x x X

x X).

x x XXXXXXX

mxx
X X

X

).

X

X ).

nux

mxx

mxx
X X

x
mu

x
x
xmm

••• ·'.1·••••••••••••••••••••••••••••••••••••••••
1 •••• ,1 •••••••• , •••••••••••••••••••• 1 •••• , ••••

...... , " , , "' .• 1.,1 ••••••••••••••••• 1 ••• '.1 •••• ,1 •• , •••• 1' ••

., .
~.• I •• I ••••••••••••• , •••• , •••••• I • I ••• I I ••• I •• I

.. ....

.. ....FULL MjCRD-lU.,~ujt~ jMPLE"ENIAJIDN......
......

I
I

::::::::::::::::::::::::::::::::::::::::::::::

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

I
I

HAE S 1 ADM E 1 HOD S
=============================

37 Brookside Road .. katerbury, Connecticut Of708 t (203) 755-1666

I
I
I
I
I
I

.• ·f ..



THIS RUN ElECUTED 2~JAN92 16:27:13
••••••••••••••••••••••••••••••f ••••ff

HEC-2 WATER SURFACE PROf ILES

versiC'e 4.6,0: Fe~ruarv 19'31
ftfff.t ••++.t.tf+.tf+••f.f ••ff.+•••••

B~IDG€j,HC2 FLOWS BASED ON 12 HOUR STOR~. 30' BOTTOM WIDTH OuTFALL CHANNtL
BUILT UP BUILDING f'AD/LEVEE MODELED AS FLAT f'ARKING A~EA OUT TO

200'. PARKING ELEVATION SET AT 2.0' BELOW EXISTING WATER SURFACE ELEvAIION
H:?; hAt; STATION 10+0(' AT R/W =DCCO STA 99+00. n = .04~ FOP. FLOODPLAIN
AND .018 FOR ARIZONA CANAL AND OUTFALL CHANNEL. CROSS SECTION DATA FOR CANAL
TAKEN FROM DCCO. STARTING WSEl TAKEN FROM DCCO APPENDIX C. OUTFALL CHANNEL
BANK SLOPES UP AT 4:1 TO INTERSECT LEVEL PARKING AREA

f'aae

'37
13L
m

104
130
1&1

115fL

1285.88

{u.."c. \ -;..- L-+, O. P7.

. <. '/\ (\ (~ r\ -=- f< -r 0 Dlaw rl!l1.J~ VJtI'o(l( Jl,U 'v J~

A{(O-IvettvailY) Cct.Vl ""\ ~ (,v.(n\~), -:: C\..C<.IOLC\

Al.LDl

IlETRIC HV1NSSTRTIDIR

1.SEC\>

-1

NINV

Run Date: 23JAN92 Run Tile: 1&:27:13 H"Version: 6.20 Data file: bridael.hc2

IIODELS OUTFALL AREA FOR BRIDGE ROW

J3 VAr.1ABLE CODES FOr. SUIlMARy PRINTOUT

38 4 43 13 ~~ 14 26 It 3

DT 1 80(10
NC .018 .025 .018 .1 .3
NH 4 .018 90 .045 147 .018 205 .025 340
Xl 1000 19 90 140 0 0 0
X3 10 340 1285.88
SR 128b.8 0 1274.8 12 1274.8 82 12B3.04 90 1283.0
GR 1283.0 110 1282.0 115 1281.0 117 1280.0 120 1280.0
GR 12B1. 0 132 1281.1 140 1281.1 145 12aO.~4 147 1273.54
GR 1273.5 191 1280.54 205 1283.88 218 1283.88 340

NH 4 .018 90 .045 147 .01B 205 .025 340
Xl 1100 19 90 140 100 100 100
X3 10 340 1285.90
6R 1286.B 0 1274.8 12 1274.!l 82 1283.13 911 1283.tI
&R 12B3.0 110 1282.0 113 1281. (l 116 12&0.0 118 12i!ll.O
SF: 1280.3 140 12BlI.7 14& 1280.5! W 1273.57 It! 12i~.:I?

i:W 1273.6 l':il 128U.57 2(1~ 1283. ~O :d8 iL8j, ':1(1 3:.!}

.11 ICHECK ING

(I .-,
L

f'i NPROF iPUtT.L

(I (I

11 SRP - 1m:
T2 EKA CONTOUR MODEL
T3 ACOC/PARKING fLOODPLAIN

I
I
I
I
I
I
I
'I
I
I
I
I
I
I
I
I
I
I
I





I ~un £late: 2JJAN'jL kun I1lle: 1&:17: 13 H1'IVersion: 6.20 Data Flie: bTlOQe1.nu I'aoe ;S

I
N~ 4 .018 <j(l .045 147 .018 205 .02~ ::l4(i

I
Xl 35(10 16 <j(l 140 100 100 100
~3 10 340 1286.39
SF: 1287.2 0 1275.7 11.5 1275.7 81.5 1284.35 90 1284.35 110
SF: 1284.0 112 1283.0 120 1282.0 121 1281.0 122 1281.0 140

I SF: 1281. 4 147 1274.44 161 1274.44 191 1281.44 205 1284.39 217
S~: 1284.4 340

NC .018 O'I~ .045 .3 .5• LJ

I Nf< 4 .018 90 .045 147 .018 205 O"~ 340• LJ

Xl 4000 21 90 140 500 5(10 500
~~ 10 340 1286.58~

I
SF: 1287.4 0 1275.9 11.5 1275.9 81.5 1283.73 90 1284.0 100
SF: 1284.0 110 1283.0 112 1282.0 113 1281. 0 114 1280.0 11&
SF: 1280.0 120 1281. 0 125 1282.0 130 1282.0 140 1282.1 145
13k 1281.6 147 1274.62 Ibl 1274.62 191 1281. b2 205 1184.58 211

I &P 12B4.6 340

TO" Of kA!'IP

I
N~ <1 .01B 90 .045 147 .O!t: 117 0·',;., 34!"!• L.

J,l 4106 21 '~(J 140 lOb 106 lOb

I X3 ::140 1300
6~: 1287.4 0 1275.9 11.5 1275.9 81.5 1283.7 '~(l 1284.0 11J
SF: 12&3.0 112 1283.0 113 1281.0 114 1280.0 116 1280. (! 120

I
SF: 1281.0 125 1282.0 130 1282.1 140 1282.1 145 !L81.66 147

I
SF: 1274.7 161 1274.6b 191 1276.66 195 1276.66 211 1284. t· 2i.i
SF: 1284.6 340

I NH 4 .018 90 .045 147 .018 217 .025 34fJ
t 1 4206 18 90 140 100 10(1 10('
i:~: 340 1300

I
GR 1287.0 0 1276.0 11 1276.0 81 1284.0 '~(I 1284.(1 110
G>: 12K:.5 111 1283. (I 112 1282.0 120 1282.0 140 1282.,' 14b
13F: 1281. '3 147 1273.6·~ 161 1263.6 162 1263. E. i91 127~.6·3 192
GR 1281. 9 205 128U· 217 1284.6 340

I [1 I 6500
N!'i 4 •(118 YO .(145 147 .01t! 20~1 .02:' 34t)

I
I' 4207 IS ';1) 14(: 1 1..
)2 34(1 !~i.lt.'

Ij~: 1287 .(1 (I 1276. (I 11 1216.0 8: 1284.0 9t' 1Lt'~, i) !!l,i .

I::!~ 1283.5 111 1283.v 112 1282.0 12(1 lL82.u 1~;' lLt;i.l.1 1"=

I SR 1281.9 14/ 1278.3 161 1278.3 191 1281. 'j 2iJ~ 11B4~:':! LLI

6>: 1284.5 34(1

I
Nf< 4 .018 90 .04:· 146 .018 248 .02:1 3N
Xl 4353 15 90 140 147 99 147
X3 370 1300
SF: 1287.0 0 1276.0 11 1276.0 81 1284.0 90 1284.u IHI

I GF: 1283.5 111 1283.0 112 1282.0 120 1282.0 140 1282.0 146
GF: 1279.0 161 1279.0 235 1284.6 248 1284.6 348 12<j0.15 370

I
I ~32



\\ ..

I Run Date: 23JANn Run Tile: 16:27: 13 Hl'llJersion: b.20 Data File: bridQe1.hc2 f'aoe 4

I
NH b .(:1& ':!O .(14~ 140 .(ll~ LIt! ,(I~:. llitl .I.lIt;

I
NH 317 .025 3'j~

Xl 441(1 17 ~(I 140 57 ~4 57
X3 3'jS 13(ltI.Otl
Ei~ 1287.0 (I 1276.0 11 127b.0 &1 12&4.t1 ~(I 121i4. \1 111l

I EiR 1283.5 111 1283.(' 112 1281.0 120 1282.0 140 128L.0 14b
6f: 1282.5 210 1282.6 280 1279.0 291 1279.t1 304 1184. b~, ::II?

EiR 1284.5 373 mO.lS 395

I NH 4 .01B 90 .045 335 .018 370 .025 415
1.1 4450 18 90 140 40 27 40
X3 415 1300

I GR 1287.0 0 1276.0 11 1276.0 81 1284.0 90 1284. (I 110
GR 1283.~1 111 12B3.0 112 1282.0 121) 1282.0 140 1282.0 14&
GR 1282.5 225 1283.0 310 1283.0 335 1279.4 34& 1279.4 356

I
GP 1284.5 370 1284.65 393 1290.15 415

Ne .018 .018 .045 .1 .3
NH 3 •('lB 90 .045 400 .01B 451

I
Xl 4500 10 90 140 50 35 50
X3 451 1300
G~: 1287.(1 (I 127&.2 11 127b,2 81 1284.2 ~., UBi.; 14\'
6R 1282.0 2~(I 1283.2 40(! !27~. t. 411 1279.b 421 12':ti),j 4::·1

I N~ 3 .01B ':1(1 •('45 'It:, I 02~1 52B
Xl 4550 10 9{' 14(1 :,0 3b 5(i

I
i'< 528 13(1)
GR 1287.0 0 127&.2 11 127&.2 81 1284.2 "1I lLliJ. j l~U

iJP 1283.0 265 12B3.3 465 127'3.8 479 lZ79.8 487 U':!u .1:, 5L~

I NH 3 .018 90 .04~· ~,~5 .02:' t·:rE,
XI 46(1(' 10 9(1 14(1 5u 78 5(;

12 656 1300

I
G~; 1287.0 (I 1276.2 11 1276.2 81 1284.2 90 i283. i 14(:
GF; 1283.0 14:, 1283.5 59:1 1280.0 609 1280.0 617 128j. b~; b5b

NH 3 .018 90 .045 7&5 .025 822

I Xl 465(1 11 90 140 50 118 50
P 8Y

' 1300....
G~: 1287. (I (I 1276.2 11 12/b.2 81 12B4.2 9(1 1283.7 140

I
GR 1283.0 225 1284.0 615 1284.4 765 1280.':f 773 1280.9 787
GF' 1289.7 822

IH 6000

I NH " .018 90 .045 2190..
XI 470(1 13 90 140 50 90 50
13 1('

I
G~: 1287.0 (I 127b.2 11 1276.2 Erl 11l!4.i ~~.i 12tis. i 141.1

I?-' 1283. (, 220 1284.(1 54(; 1285.(; 74'.: 128tlo t) '~:li) 12ttl.U 11:· f.'

t;;~' 1288. (I 152',1 1289.0 1'j(.(. lL-:1(i,I..1 21~j)

I
I
I & 3'3

....



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Run Date: 23JAN92 Run Tile: 16:27:13 H"Version: 6.20 Data File: bridael.hc2

SECNO DEPTH GIISEL CRIIIS WSELK EG HV HL OLOSS L· BAN~: ELEv
g gLOB f:ICH GROB ALOB ACH AROB VOL lilA R-BANi, ELEv
TIME VLOB VCH VROB XNL XNCH H'lF: WTN WIIN fiSTA
SLOPE XLOBL XLCH XLOBR ITRIAL lDG ICONT CORAR TOPwlV ENDST

f~'F:[IF I

CCHV= •100 CEHV: .300
1490 NH CARD USED
tSECNO 10(10.000
3280 CIWSS SECTION 101l(t.0(t EHENDED 2.00 fEEl

3470 ENCROACH"ENT STATIONS= .0 340.0 TYPE: 1 TARGET: 339.999
1000.000 12.38 1285.88 .00 1285.8B 1286.17 .29 .00 .00 1283.04

8000.0 4307.1 219.1 3473.8 892.7 207.3 944.3 .0 .0 1281.10
.00 4.82 1.06 3.68 .018 .045 .019 .000 1273.50 .92

.000157 O. O. O. 0 0 0 .00 339.08 340.00

FLD~ DISTRIBUTION fOr. SECkD: 1000.00 CWSEL= 1285.8B

STA: 1. 82. 90. 140. 161. 191. 205. 340.
PEF Q= 51.8 2.1 2.7 b.B 25.b £>.4 4.6

AREA: B37.0 5:,.7 207.3 157.8 370.8 124.0 291. 7
VEl: 4.9 3.0 1.1 'j ~- ~ < 4.1 1.3"".~ .J.,J

IIEPTH= 11).3 7. (I 4.1 7.5 lL.4 B.9 .... '.J.......

tSE eND l! (1(1 ~ (h}:.l

32B,) CRO% btI.iiC'iI! IJ(1\I.')(i E!1l:NilEU L.(H) FEEi

34/(1 ENCROACHrlENT STATIONS: .0 340.0 Hf'E: 1 TARGET= 339.99':1
110(1.000 12.33 12B5.90 .0(; .(1(1 12B~.lB .2B .OL .0(1 12&3.13

80(10.0 4304.3 242.0 3453.7 893.7 220.1 945.1 4.7 .8 12t!O. $('

.01 4.82 1.10 \ 3.65 .018 .045 .019 .000 1273.57 .90
•000155 100• 100. 100. 0 (I 0 .00 339.1(1 340.00

fLOW DISTRIBUTION rv~ SECND: 1100.00 CNSEL: 1285.90

STA= I. 82. 90. 140. 161. 172. 191. 205. 340.
PEF: Q: 5l.8 2.0 3.0 6.9 9.3 16.1 b.3 4.6

AREA= 838.2 55.4 220.1 1&1.2 135.6 233.9 123.3 291.1
VEL: 4.9 2.9 1.1 3.4 5.5 5.5 4.1 1.3

DEPTH= 10.3 6.9 4.4 7.7 12.3 12.3 B.8 2 .",...

Paoe j



STA: 1. !P j(;, 14v. 161. IY1. 205, 340.
PH' £1= ~"I ":l :.9 1.3 LB ').- .. L3 4.&.J.. ,,,,, L~I. W'

AREA: 81'3. £. 52.0 181.1 m.8 3b2.4 12(!.1 285.6
VEl= :1,1 2.9 1.0 3.E. 5.7 4.2 1.3

DEPTH= 10.1 b.5 3.6 7.3 12.1 8.b 2.1

STA= I. If' 90. 140. 161. 191. 205. 340..,
PEP (1= 52.5 1.7 2.3 b.9 25.7 6.3 4.7

AREA: 829.'3 49.7 182.2 156.2 365.9 121.8 289.8
VEl = 5.1 2.7 1.0 3.5 5.6 4.2 1.3

DEPTH= 10.2 6.2 3.6 7.4 12.2 8.7 2.1

b

L-MNK E.LtV
R-BANK ELEV
SSTA
EHDST

lL1l4. :'~

12B1.1 1)

l.vl
34(1. (l(1

OLOSS
TWA
EUlIN
TOPWID

339.99'3
.10 .1.'\1

32.6 :'.4
.(100 !L73.J9

.(10 338.':19

HL
VOL
WTN
CORAR

TAhiti=
.3(1

933. ]
.019

(I

HV
AROB
XNR
ICONT

(:wSEl= 1285.9&

WSElK EG
ALOS ACH
XNL INCH
!TRIAL IDC

Hl'IVersion: 6.20 Data File: brldoel.hcL

C~SEL: 128S.0b

340.0 TYPE= I TARGET= 339. '~9~
.00 128f..37 .31 .08 .0(1 1283.94

871.5 181.1 92(1. '~
:~ . 9.3 1281. 51)oJ ...

1
."

.018 .04:, .019 • \,1(10 1278.'37 1.1<1
t) (l () • (,(! 33~,t:b 34',~, :)1.\

1.% tEET

340.0 TYPE= I
• (H) 12Bb.28

87':1.& 182.2
.018 .045

(l (I

1.99 FEET

• (I

.0(1

348~.3

3./4

bOi).

CRIIlS
9ROB
VROB
ILOBR

1700.00

CWSEL
9CH
VCH
XLCH

DEf'l H
GLOB
VLOB
XLOBL

SUNO
9
TIME
SLOPE

Run Date: 23JAN92 Run Tifle: 16:27: 13

347ij ENCROACHMENT STATIONS: .0
1?O(! •(1(10 ] 2. (1'3 12Bf.. !)5 • 00

BO(H),() 433f..3 182.4 3481. 2
.08 4.~S 1.01 3.78

.000171 :<".1 ~ 5(;1). :~.~f).

1490 NH CARD USED
tSECNO 2200.(100
32&0 CRuSS SECTION 2200.00 EXTENUED

FLOW DISTRIBUTION FOR SECHO=

3470 ENCROACH~tNT STATIONS=
1700.000 12.1~ 1285.~B

8000.0 4329.7 181.0
.05 4.92 .99

.1)(1(1 1E,~ 6!Jf.J. £,(10.

14 90 NH CA~D USED
fSECNO 1700.000
3280 CROSS SECTION 1700.00 EXTENDED

I
I
I
I
I
I
I
I
I
I
I
I
,

I
I
I
I
I
I
I



I
I
I
I
I
I

Ru~ Date: 23J4ti'1L Rur lllf!e: 1£,:21: 13 H!'IVfrSlc·n: 6.2/) Data fIle: !Hlooe1.ncL "ace

SECNu DEPTH C~:StL CUllS IISELK Hi HV HL ULOSS L-tI!\Nf tLtV
{l IlLQi! IltH GROB ALOa ACH AROB VOL TIiA R-BANf, tLEv
lIME VLOB VCH V~OB XNL XNCH XNI< 1I1N tl~IN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPI/ID ENDST

1490 NH CARD USED
tSECNO 2300.000
3280 CROSS SECTIDN 2300.00 EXTENDED I. 97 FEU

3470 ENCROACHMENT STATIONS= .0 340.0 TYPE= 1 TARGET= 33~.999

2300.000 12.08 1286.0S .00 .00 1286.39 .31 .02 .00 1284.81
8000.0 4367.1 136.0 3495.9 872. 5 151.1 917.9 5~.':f 10.1 1282.(10

.08 5.01 .90 3.81 .01B .045 .019 .000 1274.00 .61
•000173 100. 100. 100• 0 0 0 .00 339.38 340.00

STll= 1. 82. ':10. 14!.1. 161. !':fl. ~O5. 340.
PH: p- :·2.8 1.8 1.7 b,B 2S.9 1i.4 4.6,.

A~~A= 82(1. B 51.6 151. ! 150.7 362.4 12('.1 2B4.7
VEl= 5.1 2.8 .9 3.6 5.7 ., '.J 1.3.L

[>E~TH= 10.1 6.1 3.0 7.2 12.1 8.6 2.1

STA= 1. 82. 9(1. 140, 161. 1'~I. 205. 340.
PH' Q= 52.8 1. i lob b.8 2£.0 b.3 4. i
H':~A= 8;=' ~I 50.9 143.7 2:'0. ! 36(1, -; 11':1.::1 28~. !.........

VEL: ~ ,",

~. 7 " ~;. t t.8 4.3 l.3_', i.

D~ c'! rl= 1'.1. 1 t.. t) 2.~ 7.1 12. (; lj.J '., !L.

CW5El= 1286.11

1.98 Fm

FLO~ DISTRIBUTION tO~ SECNO= 2500.00

3470 ENCROACHMENT STATIONS= .0 340.0 TYPE= 1 TARGET= 33'1.99'3
2~I(JO. 00(' 12.03 1286.11 .00 .00 128&.42 .32 .04 .0(1 1284.95

8000.0 43~3.1 126. 4 3510.5 866.1 143.7 916.0 68.8 11.7 1282.(10
.H' ~.04 .88 3.83 .01B .045 .019 .000 1274.0B .69

•O(lC1\ 77 200. 200. 200• (J 0 (! .00 339.31 340.00

1490 NH CARD JSElJ
tSEOIQ 25M.000
3280 CROSS SECTION 2500.00 EXTENDED

I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I

r

I
i

I
I
I
I
I
I
I
I
r

I
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I

Run .Date: 23JAN92 Ru r, Tllte: 15:2i:13 HMVerslon: b.20 Data File: Dridael.hc2

SECNU liEf-1M C~~SE.L Cf'j\;S WSE.Lt E.b HV HL ULUSS L-[lIlNr ELi:\!
g QLOf! QCtJ 9ROB ALOll HL:N ArM! VOL TWA R-BANr ELtV
Tl!'!E YLuB VLH VROB Yk XNCH H~~: IiH; ELM!N S\114

SLOPE ~U!K ~LCH XLOBR iTRIAL IDC IlUNi C(Jio:A-: HWWli' ENDSi

149(' NH CAF:DUSED
.SECND 3(10(1. 000
32&0 CROES SECTION 3000.00 EXTENDED 2.01 FEET

347C ENCROACHMENT STATIONS= .0 340.0 TYPE= TARGET= 339.999
3000.000 11.93 1286.19 .00 .00 1286.52 .33 .09 .00 1285.35

8000.0 4370.6 95.1 3534.3 855.0 120.1 910.3 90.7 15.b 1283.00
.13 5.11 .79 3.88 .01£1 .045 .019 .000 1274.26 .80

.000185 500. 500. 500. 0 0 0 .00 339.20 340.00

FLOW DISTRIBUTION FOR SECNO= 3000.00 CWSEL= 128b.19

STA= 1. 82. 90. 140. 161. 191. 205. 340.
PEP bl= 53.0 1.7 1.2 b.8 2&.2 6.4 4.9

AREA= 8(lt:.0 4'3.1 Wi. 1 14L2 357.5 11801 288.5
VEL= :'.3 2.7 .& 'j i to.';! 4.3 ].4...:. '

DEPTH= 1('. ,) 5.~ 2.4 i. (I lL'~ 8.4 '~I i
.... 1

1A'~O NH ::i;PL' uSE.l'
fSECND 340('. (H)(I

3L8':1 U:USS SECilUr" Au,),}.!'.' UW!L1E[! !.'34 f'!:t:l

347(: ENCF:DA(HI'!~}; , Si ~1i(lNS= .0 34C.u jyP:= 1 TAi'Hi= 33~. ';!'3'3
3';~)~), 000 1!.87 lit-t.i7 .00 .0(1 128b.59 "J'j .07 •0') 12B4.90.,,~

8(100. (I 4370.7 132.4 34%.9 854.6 14E.1 8'39.4 Wi!.O 1&.7 1282. ('(1

.15 5.11 .91 3.89 .018 .045 .019 .000 1274.40 .&3
.000185 400. 400. 400. (I 0 0 .00 339.16 340.00

FLO\! DIS1F:lBU1 WN FO~ SECN[i= 3400.00 C!<ISE.L= 1286.27

STA= 1. 82. 90. 140. 1bL 191. 205. 340.
PER Q= 52.8 1.8 1.7 6.8 26. (I b.3 4.5

AREA= 803.4 51. ! 146.1 147.6 355. '3 117.1 278.8
VEl= 5.3 2.9 .9 3.7 5.9 4.3 1.3

DEPTH= ]0.0 6.0 2.9 7.0 11.'3 8.4 2.1

raoe 8

EB7



,-...,-; ....
~t.:'~ kL;f::!_,~~: tff SlPJOt6= 34'.'. " !~.:.: : P~'!~~;: 3~·:«. ~~~:'~ f ':

4(H)(1.0(I(l 11. It 12&6.38 • (H) ,(1(: !LBE., /1 .33 .V'~ ,~t(: 1.t~3. /j

8(H)(i. (I 4230.3 222.0 3447.7 844.5 198.4 874.B 134.4 23.4 lLBL. U~i

1'3 5.13 1.12 3.94 .018 .045 .01';' .0(10 1274.62 1. ttL
• f)i)(:190 500 • :'00. 500. t! '! (I .OU 338.~& 34(1, t.H.~

3470 EN'::ROA')~":EtiT STATIONS= .0 340.0 TYPE= 1 TARGET= 33~. ~'~~

35(10.000 11.8:, 12Bf,,2S .00 .00 12BL Ell .32 .02 .1.10 12!:!4.3:J
8000.0 4337.3 169.3 3493.4 850.3 168.9 898.0 112.4 19.5 1281. (It'

.If 5.10 1.00 3.83 .01B .045 .019 .000 1274.44 •:i1
•000186 100. 100• 100. (I 0 0 .00 339.09 340.00

STA= 1 8" 90. 140. 161. 191. 205. 340... ..
F'ER Q= 51. 9 ~} .:. ··,0 ~.7 26.0 £.2 ~.2.,,,; .L,\,i

AREA= 788.7 5:'.8 198.4 146.5 352.9 115.7 259.8
VEL= 5.3 3.3 1.1 3.7 5.9 4.3 1.3

DEPTH= 9.8 b.b 4.0 7.0 I1.B 8.3 1.9

Paae

L-llANt. ELEV
R-BANK £LEII
fiSlk
ENDST

OLOSS
TIIA
EUtlN
TOPilID

bridael.hc2

HL
VOL
IITN
CORAR

HV
AROB
XNR
ICONT

CWSEL= 1286.38

HMVersion: b.20 Data file:

LIt: FEE1

IISELK EG
ALOB ACH
XNL XNCH
!TRIAL HlC

GRIllS
GROB
VROB
XLOBR

CWSEL
GCH
VCH
XLCH

DEPTH
GLOB
VLOB
XLOBL

SECNO
fl
TItlE
SLOPE

Run Date: 23JAtm Run Tile: 1~:27: 13

flOY DISTRIBUTION fOR SECNO= 4000.00

CC~V= .300 CEHV= .500
1490 N~ CARD USED
tHCN:' 4000.(1t)(i
3280 CROS£ SECT l(ff; 4000. (It, E\m:iJED

fLOW DISTRIBUTION fOR SECNO= 3500.00 CWSEL= 1286.29

S11l= 1. 82. SO. 140. 161. 191. 205. 340.
PER Q= 52.2 2.0 2.1 6.9 26.0 b.3 4;5

AREA= 7'37.0 53.2 168.9 152.7 355.4 m.B 273.0
VEL= " " 3.0 1.0 3.b 5.9 4.3 1.3..J.~

DEPTH= 9.9 b.3 3.4 7.3 I1.B B.3 2.0

!4~0 NH l~P~ USED
tSECN8 j~,:)'I. n •.>',

3!8'.' Ck[5SSECTjD~ ~~0~.U~ ~llENDED

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
,

I
I

r

I
{

I
I

Run Date: 23JAN92 Run Tillle: 16:27:13 HtlVersion: 6.20 Data FIle: bridae1.hc2

SECNO DEf'TH CWSEL CRIIIS IISELt. EG HV HL OLOSS L-BAN~ ELI:V
g gLOB QCH QROB ALOB ACH AROB VOL TIIA R-BAlW ELEV
TIllE VLOB VCH VROB INL INCH INR WTN EUIIN SSlA
SLOPE ILOBL ILCH ILOBR !TRIAL IDC ICONT CORAR TOPIIID ENDST

IQ90 NH CARD USED
+5ECNO 4106.0(10
3280 CPOSS SECTION 4106.00 EXTENDED I.B7 FEET

3~7(1 ENCROACHMENT STATiON';: , (I 340,(r TYPE: TARGET: m.9';o3
4!tJt I (1(1(1 II. Eftr 12&L 46 .o!.! .00 1186.74 .28 • ~)2 I (Ii: 11B3.

8('00.(r 3%4,0 205.6 383':;.Q 852.0 202.4 IO(l4.lj 1'". ~ 14.1. lL81.1tl

• :{!~l Q.6t. 1. (12 3.8J .OJ8 •(14:; .019 .ttOIJ li7A.bb I OJ';:

.0(10155 106. lOb. 106. i 0 II .oel 339.06 J4:J.I)(1

FLOw DjST~lBUTI0N FUR SECNO= 4106.00 CIISEL= 1286.46

STA: 1. 82. 90. 140. 161. 191. 211. 227. 340.
PEP Q: 47.4 2.1 2.6 b.1 23.5 11.7 3.6 2.9

AREA: 795.4 56.7 202.4 147.0 353.6 200.1 '33.4 210.8
VEL: 4.8 3.0 1.0 3.3 ~t. 3 4.7 3.1 1.1

DEPTH= '3.'3 6.7 4.0 7.0 11.8 10.0 5.8 1.'3

1490 NH CARD USED
tSECNO 4206. (H)(I
3280 CROSS SECTION 4206.00 DlENDE.P 1. 96 FEET

347(1 ENCROACHMENT STATIONS: .0 340.0 TYPE= 1 TARGET= 33'3.'H3
420f,000 22.% 1286.56 .00 .00 128b. 77 ·-.f .01 .02 12B4.(I(I• .t.~

BO(l(I. (I 3371. 9 148,3 447'3.8 B53.8 IBO.9 125M. 144.3 25,(: 1282.%
.20 t".. c,c: .82 3. :IB .OI~ •(145 .019 • tj(n) 12b3.b(! .44oJ .....'

, t):)(:112 ttY). 100. JI."). l, II • t'i.J 33~. :'t ~4U. l.n~j'..

.- T;._ 0. 81. .~(! I J41.1. 161. m. 205. 3",).-'!'"l-

i:H' [I: 4u.2 1.9 1.~ " " 41.6 5.0 2.~.J t ...~

AREA: 7'3t.8 59.0 18(1. ~ 154.6 683.7 131.8 2&(1.5
VEL: 4.1 2.5 .8 2.9 4.9 3.0 1.1

DEPTH: 9.'3 b.6 3.6 7.4 22.8 9.4 2.1

Paae 10



3470 ENCROACHMENT STATIONS= .0 340.0 TYPE= TAR6El= 339.99'3
4207.000 10.52 1286.52 .00 .00 1286.81 .28 .00 .03 1284.00

6500.0 4163.8 181.3 2154.9 850.7 179.2 742.1 144.3 25.0 1282.(10
.2(1 ~. e'~ 1. (11 2. ~j:l •(iIi! .(I4~ .020 • (n)(~ 1276.\'!(; .'18

• t)(i(1173 1. 1. 1. 0 (! • (1O j3'~. j:L 34(1. ('0

SECNLi DEP1H OISH CRIIIS wSELf, H:l HV HL ih_LJt~ L-l:lRt~r, t.LtV

Q GLOB QCH GROB ALOB ACH AkD& VOL TIOH R-&AN' tLtV
TII'lE VLOB VCH VROB XNL XNGH XNR WTN ELIlIN SSTA
SLOPE XLOBL XLGH XLOBR !TRIAL IDC ICONT CORAR TOPfIIII ENDSi

1490 NH CpRD USED
+SECNO 4207.000
3280 CROSS SECTION 4207.00 EXTENDED 2.02 rEET

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .65

II

12£14.00
1282.00

.36
35Ll(l

3b.99'j
.02 .02

149.7 25.9
.000 1276.00

.(l(l 355.74

CWSEL= 12Bt.64

.0 370. (I TYPE= TARGET=
.00 .(ll) 128&.85 .2(1

2719.4 861. 5 1B~.2 %1.2
2.83 .018 .045 .Ol~

99. " (I (l...

SlA= (J. 8' ·~O, 14(1. 1f::!. 23~. 34B. 3:,6,
PEF: ~j: 5!.1 2.5 .", ;;. 4.': 31.1 5.\:' .1....
ilhl'= 8!)J.7 :r': .8 lQ·, .:- 11'.1, (I ~'b:', f, 2U. j t'.3

VEL= 'I .j '. 7 ..~ 2.t. 3.6 1.4 .7..J ...
m-TH: 9 Q Lb ~<. 7 ., J.b ..:.4 1. ~,'.' t.!.i

34 7(1 ENCROACHMENT 5TAIWNS=
4353.0(") 10.64 128£.. 64

6500.0 3617. 4 163.1
.21 4.20 .88

.000125 147. 147.

FL0~ D!STRIBUTiON FOP SEeNO: 4353.00

'LOll ['!STRIBUTIUN rDP SEC/ill: 42(;] ,IY.: (¥lSh= l1b~. 5L

S'!': Ii &1. .~(i, l~(-'. 161. 1~1. 21)5. ~:401

PE~' fl: 61.2 2.B 2.8 5.7 16.8 5.1 5.7
A~:EI<: 792.0 ~B.7 179.2 121.6 246. 7 8-3.9 283.8

VEL: 5.0 3.1 1.0 3.0 4.4 3.7 1.3
[n'H'!: ~.8 6.5 3.6 5.8 8.2 E·.4 ...• ,

... ol

1490 NH CARD USED
+SECNO 4353.0«(1

I
I
I
I
I
I
I
I
I
I
I
I
I
I

i

I
I
I
I

I

I



I
I
I
I
I
I

Run Date: 23JAN92 Run lile: 16:27:13 HI'tVeTsion: 6.20 Data file: br idoel.hc2

SWift DEP"H (WSEL ("'hiS W~EL~ !:G HV IiL ULUSS L-BAN~, lUll
Q IILOB ~L:H QRO~ flLUt> AeM A~:OB VOL 1WH I'-BANf. lLtv
TIME VLOB VeH Vf(uB H1L HICH )NR wH, tLt:JN S:IP.

SLOPE XLOBL )LCH XLOBP. lTRiAl we ICON! CORAI' lOrlill' tr,vS!

1490 NH CARr, USED
tSECND 4410.000

3470 ENCROACHMENT STATIONS= .0 395.0 Hf'E= I TARGET= 394.Y99
4410.000 10.62 1286.62 .00 .00 1286.88 .26 .01 .03 1284.00

6500.0 4169.2 186.8 2143.9 859.5 184.1 941.4 151.8 26.3 1282.00
.22 4.85 1.01 2.28 .01B .045 .022 .000 1276.00 .38

•000167 57. 57. 34 • 2 0 0 .00 380.88 381.26

Paol! 12

SIP= O. 81. 90. 140. ....?I: 310. 34L 356. 370. 401...:...~.
PER Q= 67.1 3.1 3.1 7.2 5.B 4. 7 4.8 3.1 1.1

AF:EA= 798.1 59.4 182.9 371.1 327.1 149.4 72.0 65.1 54.1
VEL= 5.5 3.4 1.1 1.3 1.2 2.1 4.4 3.1 1.3

DEPiH= 9.9 6.6 3.7 4.4 3.8 4.1 7.2 4.6 1.8

:~·fi(1 EMf'[lHCf<~ENI SIATj{JNS= .1I 41:" (I 1vYt= !1'~i:iEl= 414.999
4450. (II):) H:.6') 1286.6(: .(") .0(1 1286.92 j-l .01 t (13 l.iBa, (il~:a .JL

65(1(1.0 4560.4 203.0 1735.6 t::j.5 182.9 103~.9 153.4 2b.b 1282.'):)
,,'-j :i o 3:: :. !l I.bJ .1)18 .045 .033 • (1(11.' 1276. (If) .4;)1':'_

(lq{j":/{l~i e(:1 4(1. 27. " (I (I •uO 4(}('.3': 4OU. j'~I .'....... '0"_ £

381.
.1

B.8
.8

1.1

373.
4.9

177 .0
l.8

291.

1 if;~:6t 1=

5.8

CWSEl= 1285.bO

2BO.
4.S

285.0
1.1

CWSEl= 1286.62

451. t! lYPt=

4.4 4.1
2.9

.0

140. 210.

13.6
307.5

4450.0(l

4410.00

347(1 Et4CRl!ACHl'iENT S1 AI! ONS=

WI\': • 100 CEHV= .300
1490 NH CARr USED
tSECNO 4500.000

STA= O. B1. 90.
PER Q= 61.3 2.8 2.~

AREA= 799.9 59.6 184.1
VEl= 5.(t r, , 1.0J. ,

DH1H= .~ ..~ LE 3.7

flOW DISTRIBUTION FOR SECNO=

'L(lii DISIRiBl!TlON FO~: SECIW=

I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I

Run Date: 23JAN'j2 Run Tille: 1&:27:13 HtlVer 5leon: &.20 Data File: br idQel. hc2 Pall!? 13

SECNO DmH CWSE.L CWIS IISW, EG HV HL OLOSS L-l.cANr. ELEv
Q CLOB QCH QROB ALOS ACH AROtl VOL TWA R-l.cANY. ELEv
TJI1E VLOll VCH VROB XNL XNCH XHR WTN E.Ll'lIN 55TA
SLOPE XLOBL XLCH XlOBR ITRIAL IDe lCONT CORAR TOPWH, ENDST

4500.0(111 10.3B 1286. :,B • V(I ,')(1 !L8b.94 .3b .OJ .01 1284.20
£500.0 4t'~4. 3 m.4 16th). 3 83tl.9 131. 5 1061. t' 155.4 Lb.":! lLB.:I.10

",""} :'.H' .95 I. 5& .018 .ll'l5 •(134 .VU(J 1LIt,. 2(' .42.....
.00023(1 50. 50, 3:1. .., I) (I .00 43'U& 44~).21..

FLO~ IJ ISTR IBUlllJN FO~: :JECNl!= 4:'(10. (10 CWSf-l= 12Bb.5&

STA= O. II. 81. 90. 14(1. 2'30. 400. 411. 421. 440.
PEP Q= 2.5 66.6 3.1 1.9 B.2 6.8 3.2 4.9 2.8

AREA= 54.9 726.6 57.4 131.5 484.5 382.8 57.0 69.8 67.0
VEL: 3.0 b.O 3. ~, 1.0 1.1 1.1 3.6 4.6 2.B

DEPTH: 5.2 10.4 6.4 2.b 3.2 "'; r ~ .) 7.0 3.5;' • .J .I ...

1490 NH CARD USE.D
fSECNO 4550.000

3470 ENCROACHMENT STPTIDNS: .0 528.0 TYPE= I TARGET: 527. ':t9':t
4550.000 10.41 128£061 .00 .00 128b. 95 .34 .01 .00 12B4.2u

6500.0 4623.9 125.4 mO.7 841.8 133.1 1317.8 157.5 27.4 1283.70
.22 5.4'3 .94 1. 33 .018 .045 .039 .000 127&.2(1 •3'~

.000220 50. 50, 36• 2 0 (l .0(' 513.5~ 513.9~

I
I
I
I

C1 ~= 0. l! ~:

'·Ef.' Q= .'J S5. " 3.... ~ ,.!

AP.EA: ~ .. .j
7L~. '3 :.7. ?"J,J • .:.

VEL: 2.9 5.B . , :'
DH'ifj= !P'.i. 1(~ 4 E,.4

~II). 1"(i I itS. 4tJ. t.i·~, t:: ; S14.

1. '~ E·, t: lL. i) L,lj ,', 1 L,~...
133.1 4(l7.,:! b92.t If). ':t ~4.~1 ':l.':I..~ 1. 1 1.1 L.f. 'j ..... i. (J~ ....

" " 3.3· ~:.~ 5.1 6.8 314... I

r

I
I
I
I
I
I
I

1490 NH CARD USED
fEECl[! 4600. O(l(l

34iO ENCROACH"ENT STATIONS= .0 656.0 lYPE: 1 TARGET: &55.9~~

4W).t)I)O 10.50 1286.70 .00 .00 128&.97 .27 .01 .01 1284.20
&500.0 4306. 8 121.6 2071.6 849.8 137.6 1773.7 161.4 28.3 1283.70

.23 5.07 .88 1.17 .018 .045 .040 .000 1276.20 .30
•OOO18b 50. 50• 78. 2 0 0 .00 643.7B 644.08



STI;= O. 11. B' 90. 140. 225. !i15. 765. 779. 787. 810.,.
PER Ii= 2.3 &0. (I 2.9 1.9 4.4 18.6 4.8 1.7 1.8 1.6

AREA= 56.4 736. E- 58.7 13B.7 286.7 1257.(1 378.5 57.0 4E-.& &7.4
VEL: 2.7 5.3 3.2 .':' 1.0 1.0 .8 2.(r 2.t. l.b

DEPTH= ::.3 1(1.5 " = 2.B 3.4 ;:;.L 2.~1 4.1 5.8 L.Sb. ~l

347~' ENCRDACHMENT STATlON~= .(1 tm.(1 TYPE= 1 THREE 1= 821. 99'j
4550,O(H) 10.53 1286.73 .00 .(l(l 1285.9'j .2b :01 .1)1) lL84~ 2(1

6500.0 423;.3 120.7 2143.(1 851. 7 138.7 2093.3 167.8 30. ! 1L&3.7(:
"'/') 4.97 .87 1.02 .018 .045 .042 .000 127t.20 .2t:.~"

•000178 5(1 . 50. 118. 1 0 0 .00 B09.8~ 810.1t:

l11.i.
, j

".~

.4

82.7

1 ")..

"I :.'... ~

l,j • (If) li8~.Lt)

173. 2 3"L.v lLc:2:. :'!.:

.o'AI 12/t·.2'..! .2b
• (II) lli-,.~~ 117~. !:i(!

2&1.0

740.

•i
448.5

540,

1286.73

128t..74

128&.70

1037.7
.9

220.
4.4

271.4
1.0
3.4

• tlU !2fn ,00 .Lb
85~:. :; 13'~, E- LHII 3

I (}! E: •,.u;:~ (14:
u " (l..'

2.8

9(1.

90. 140. 245. 595. 609. 617. 644.
1.9 5.5 19.1 2.5 2.4 '1 =

J.. • .J

137.6 3~1. ';I 12080 ! 69.3 ::i3.6 ~O.t!

.~ !,I) 1. (I 2.3 2.~ 1.8
*, A 2.4 j. :i 5. (I t..7 :i.e
~"

I!. 81.
b~.~ 3.0

738. (I 58.·~

5.2 3.1
10.5 E.. S

".L
50.

2.5

5.3

56.&

o.

.0001 il

Run Date: 23JAN92 Run Time: 16:27:13 Hllversion: 6.20 Data File: bridQe1.hU Paoe 14

SECNO DEPTH CIISEL CRIIiS WSELK E6 HV HL OLOSS L-BANt. l:HV
Q QLOB UCH QROB ALOB ACH AROB VOL TWA R-&ANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR IITN ElI'llN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPIoIID ENDST

PH- L'='
AREA=

VEL=
DEPTH=

5TH=

FLO~ DISTR1BuilDN rep SECNO= 4700.00 twSEL=

14'K N~ CARP USED
"SECND 470(:. (1(":'

4700.000 !O,5~ 118S.74 .00

FLO~ DISTRIBUTION FOR SECNO= 4650.00 CWSEL=

1~90 NH CARD USEb
tEECNO 4650. (I(,i)

STA= O. 11. B1.
PER Q= .-/ "j b1. (I 2.9L.~'

AREA= cc.. a J 735. i 58.5.,!.;. ~

VEL: ." l. .; :::.21-. ! ..!.

riEi='IH= 5.3 1\'.5 6.5

FLOW DISTRIBUTION FOP SECNO= 4&00.00 CWSEL=

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I

THIS RUN lXECUilu ~jjAN~L

ttfttttttttttttttttttt'tttttttttttttt

HEC-2 WATE~ SURFACE PkOFILES

Version 4.6.0: February 1991
ttttt••ftt.tttttttttt.ttt,ttttttttttt

NQTE- ASTERIS¥ (I) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARy OF ERRORS LIST

ACO(/WtlNfi FLOODPLAIN

SUMMAF:Y PRINTOuT

SWiL' CWS~L TOPwHI (I ~LOB VLl!B ~(.H Ve.. ~~!)~ tt

1(,(::>. i)(H) 12~5.9S 3i'~. 08 BO(lO. (H) 4307.07 4.8i 2b. ')':! 1. tlt :14/2.84 L:J;.CS.(l

11 ('0. i)(.(l liEf:,. ~:) 339.10 &OO(I.oe 43(l4.26 4.BL ~42.02 1.1(1 ~'Ar".. i'-, 12&b. It:'J""JIP'./~

! 700. (1(1(: 1285.98 33~. 9'~ 8')00.00 432~.74 4 'oj; 180.91 .9·:! 34B'j. 21~ li8t . .:tOJ ..

22N!.000 12Bf..(·s 338.8:: 8000.0(1 433&.33 4.98 IB1.42 1. (11 34~1.24 12l:!b.37

2300.0(1C! 1286. 08 339.38 8000.00 4367.10 5.01 135.97 .90 34%.93 1286.3~

25(10.00(1 128£.11 339.31 £;(1(10.00 43&3.15 5.04 126.38 .88 351(,.48 1286.42

30(10.000 128£'.1'3 33'~. 20 8000. (li) 4370.58 5.11 95.08 .79 3534.34 1286052

3400.000 12&t:.27 339.H. 8000.00 ~370. 6£ 5.11 132.43 .91 34%.91 128b. 5'~

35(1(1.000 128E.2'3 339.0'3 8000.00 4337.26 5.10 1&9.33 1. (II) 3493.41 1286.61

4000.000 1285.38 338.98 8000.00 4330.31 5.13 222.00 !,12 3447.&9 1286.71

4! (lb. (1(1(1 128E..4S 33'3. OS 8()t)t). (tl) ?9b';'r (!l 4.£5 2(1:'.5E, 1. (1L 3830.43 i:!tlS. 14

4206 ~ (l(;t) 12Bb. ::t, 3!·~. :'b 8'...~:);.), (i\> 3~71.87 3,~J 148 ..::1 .t..: ::':;;'3, B~ :lBt: . .J.!

f 4207.0(1(' 128L 52 33'~ I 52 &jl)(;. (il.: 'lIE.!, B·.' 4.lf:l 181. :::.~ 1.\11 21:,--, ";1 lLBt", ~ 1

4?53. f)(!(l lLB~,E4 355. it;· 6:·(;:).00 3Ui.44 4.Lt' Itl:::. L: .~8 271~.4: l~~b. ~:'

4410.000 1286.62 38(1.88 6500.00 4169.22 4.85 186.84 1. 01 2143.94 128ti.88

4450.000 128&.60 400.39 6500.00 4560.37 5.32 203.01 1.11 1736.62 128£..9L

4500.0(1(1 1286. 58 439.78 65(10.00 4694.34 5.&0 125.38 .95 1680.28 1286.94

Ib:i7:Lb



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Run Date: L3JAN92 ~un lillie: 1&: 27: 13 H"lVer 5IC,n: 1i.2l' Data Flle: bYldoel.hc2

SEeNO ClNL 10PWID t! ~LO~ VLuB I1lH vtH !:!kuto eli

4550. (H)!) 128L 61 513.59 1i50(l.Oli 4~23. '~3 5.49 12~.41 '/" 1;:(1. bb 1211t.'3j.. ~

4&00.000 12B6.70 643.78 1i500.0(J 430&.81 5.07 121. 51i •fiB LlI; 1. 63 12llb.97

465(1. (IOu 1286.73 8(19. B8 6500. (H) 4236.2~ 4.':J7 120.6':1 .87 :L143.0i 1211b.':J':J

4700.000 128&.74 1I72. 54 WOO.OO 4156.08 4.87 119.41 .8& 17L4.51 1287.l11l

~... ,.

Paoe Iii



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Run Date: 23JAN32 Run iille: 1&:27:13 H!'lVersion: b.20 Data File: bndae1.hc2

SUMMARY OF EPROPS AND SPECIAL NOTES

WARNING SECNO= 4207,(1(10 PROFILE= J CVNvEYANCE CHANGE OL!jSI[t~ ACCEPTIlBLE RAN8~

f'aae 17



PROPOSED
I__________--------,---J---~

;_ r..a -. - .. - .. -- -. -- -- -. -- .. -- -.

1288

1284

f1288

: 1276
a ~ I
t1272
1

: 1268

1264

12681 iii iii iii Iii iii iii iii iii Iii iii iii iii iii Iii iii iii i I

1999 1499 1899 2298 2699 3989 3498 3899 4299 4699 5999
Station

"".J::
-J



-------------~-----

PROPOSED
1293, . . . . ~~~~s sec.tion ~999. . . . -+;.

, ~

)
W , 7/!O ~

1299 · AY'0 01.. CI-.. ,(.oV'o... , , , · Zoo 'lr, y;7) , ~'

DvJ ~ ~ \l c."'" C1_h'" cz. ~

E
I ~

I 1287· · · \7' · · · · · · • · ~.
- '1)\ /<". ) ~e · y !. \ Jr ~

V 1284- , , · I , • , ,,.-.........._"'---.----'--_......

a
t 1281
1

: 1278

1275

1272, iii iii iii Iii iii iii iii iii rr iii Iii iii iii iii iii Iii iii iii iii iii I

9 39 69 99 129 159 189 219 249 279 399 330 369
Distance

~
.J:..
~



.- __ .- lilt- .- _- _... .. -- -- -- _ .. _ -- -- .-, _. -

PROPOSED
C~oss section 1199, , ,1293

f1287 1 i

~ 1284
a
~ 1281
1

~ 1278

1275

12721 iii iii iii riii iii iii Iii iii iii I I iii iii iii Iii iii iii iii iii Iii iii

9 39 69 99 129 159 189 219 249 279 398 339 369
Distance

m
.J:.
..5>



PROPOSED
C~oss section 1790

• • I

~ r_ ~_ ,_ ~ -_ -_ ~ -_ ~ -_ -_ -_ -. __ -_ -_ -_

1293

1299

f1287 ! I

: 1284
a
~ 1281
1

~ 1278

1275

1272iii iii iii I Iii iii iii iii iii Iii iii iii iii iii Iii iii iii iii iii iii iii

9 39 60 99 129 159 189 218 249 279 399 339 369
Distance

~
\.h
o



PROPOSED
C~oss section 2299, , ,

--~-----~----------

-1293

1299

f1287 1 i

~ 1284
a
t 1281
1

~ 1278

1275

12721 iii iii iii Iii iii iii iii iii Iii iii Ii iii iii iii iii Iii iii iii iii iii I

9 39 69 99 129 159 189 219 249 279 398 339 369
Distance

~
U\-



~~~~~~~~~~~~~-~~~~-

PROPOSED

1288-
C~oss section 2399

I I I I I I I

1286

f1284

: 1282
a
~ 1288
1

~ 1278

1276

1274
9 39 69 99 129 158 188 21B 249 27B 3BB 339 368

Distance

'"""~



-------------------
PROPOSED

C~oss section 25Q9
, I I1288

1286 J I i I I iii iii I i

f 1284 ..

~ 1282
a
~ 1289
1

~ 1278

1276

1274, iii iii iii Iii iii iii iii iii~ iii iii iii iii i I I' iii Iii iii

9 39 69 99 129 158 189 219 249 278 388 339 360
Distance

~

't';,



-- -- -- -- -- --- --, --- -- -- -- -- --- - -- - -, -, -
PROPOSED

C~oss section 3988
I I I

1286

f1284

: 1282
a
~ 1289
1

~ 1218

1276

1214·1 iii' Iii iii iii' Iii i , Iii iii ,\.Jiii i , iii iii i r iii' Iii iii iii i I

9 39 69 99 129 159 189 219 249 279 399 339 369
Distance

~
u,
~



r_ ,.. r.- ...... -__ ... -_ -_ -_ -_ -_ -______

PROPOSED

1288-
CfOSS section 348B. . I • , I I

1286

f1284

~ 1282
a
~ 1289
1

~ 1278

1276

1274
8 39 69 99 129 159 189 210 249 279 399 339 369

Distance

~

V\
\.1"\



- -- - - - -- .. _~ - -- - - - - - - -, -- -
PROPOSED

C~oss section 3599
I I •

f1284

: 1282
a
t 1289
1

~ 1278

1276

12741 iii iii iii 1 iii iii iii iii i i.1 iii iii iii Iii iii iii , Iii iii iii· iii iii I

8 39 69 99 129 159 189 219 249 279 399 339 369
Distance

m

~



,_. r_ ..... .... _ ...... _
PROPOSED

C~oss section 4999
I I I1288

1286

f1284

: 1282
a
~ 1289
1

~ 1278

1276

12741 iii iii iii I Iii iii iii Ii' iii ' iii Ii' iii iii iii iii Iii iii iii iii ii' I

9 39 69 99 129 159 189 219 249 279 399 339 369
Distance

~
U"\

"



- - - - - - - - - - - - - - - - - -'-
PROPOSED

C~oss section 4116
I I •1288

1286

f1284

~ 1282
a
t 1289
1

: 1278

1276

1274~ iii iIi iii Iii iii iii iii iii Iii iiI i· iii Iii iii iii iii iii Iii iii iii i I

I 31 69 99 129 151 189 218 241 279 389 330 369
Distance

'"~



-- -- --- --- --- - - -- - - - - -- - - -- --- -- -
PROPOSED

1288-
C~oss section 4286

, . . I I • I

1284
I f1289

~ 1276
a
~ 1272
1

~ 1268

1264

1260
9 31 69 99 129 159 189 210 249 279 398 339 369

Distance

'"~



'- ~- -- .. -- -- -- ------ -- ----- -- -
PROPOSED

C~oss section 4297, , ,

f1286

: 1284
a
t 1282
I

~ 1289

1278

1276-, i \ iii i , , iii ii', Iii iii iii iii , , , Iii iii' , , iii iii Iii I iii i , iii' iii

9 39 69 99 129 159 189 219 249 279 399 339 369
Distance

()



------------_._~_._-'--'-

PROPOSED

1296-
C~oss section 4353. . • , , •

1293

f1299

~ 1287
a
~ 1284
1

~ 1281

1278

1275
8 49 89 128 168 219 249 288 329 369 498 448 489

Distance

\"

"-



r_~:_~"'~-_-_-_-_-__ -_-__----
PROPOSED

CfOSS section 4418
I I I1296

1293

f1298
ev12871 . . J

a
11284
I

~ 1281

1278

12751 iii iii iii Iii iii iii II iii iii iii I Ii I iii iii Iii I iii Iii I Iii iii iii I
9 49 89 128 169 298 248 289 329 369 488 449 489

Distance

~
~

~



-------------------
PROPOSED

CfOSS section 4459
• , I1296

1293

f1299

~ 1287
a
~ 1284.11 .'. _. . , I • •

1

~ 1281

1278

1275
I 49 89 129 169 299 249 281 329 369 499 449 489

Distance

~
w



-- -- .. -- .. -- -- ------ - --- - - - ----
PROPOSED

1296- CfOSS section 4598, I I • I I •

1293

f1299

~ 1287
a
~ 1284
1

: 1281

1278

1275 .
8 49 89 129 168 299 249 289 328 369 489 449 489

Distance

~
....t:..



--;.. -- ...... -- -- -- .. -- -- .- .- - _._.- -
PROPOSED

1296-
C~oss section 4559. . I I • ,

1293~ . . • • •

f 1299

: 1287
a
~ 1284
1

~ 1281

1278

1275
9 59 199 159 299 259 398 358 499 458 598 559 699

Distance

'"~..



-------------------
PROPOSED

C~oss section 4609

1288

f1286

: 1284
a
~ 1282
1

: 1288

1278

12761' ,
j iii Iii iii Iii iii iii Iii i i r iii iii iii Iii iii Ii iii iii i·1 iii iii iii I

9' 69 129 189 249 399 369 428 489 548 699 669 729
Distance

~
~



-- .. .... - -- -- .- -- -- _. - - - - - -
PROPOSED

1299-
C~oss section 4659. . I I I I I

1288

f1286
e
" 1284-11 . r....... . . . . . II I I·

a
t 1282
1

~ 1288

1278

1276
9 79 149 219 289 359 428 499 569 639 798 778 849

Distance

'""-1



:- ..._----------------

1288

f1286

: 1284
a
~ 1282
1

~ 1289

1278

1276
9 ·199 389 579 769

PROPOSED
C~oss section 47g9

I , ,

959 1148 1339 1521 1718 1989 2899 2289
Distance

~
"'0



I
I

r·'.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I.
Ie

)i . ,t, I c~ .0,' F- I () ') 1/ fr. d/ i ~1.1{ 1;:- -Yf,-,"_t-r - UJ ct /. L) C..,J

~I



========================================================================
Drywells will be used to drain standing water from the conduit
after the storm water has stopped flowing. It is assumed that each
drywell will accept drainage at the rate of 0.5 cfs. The calculations
for the number of drywells required are as follows:

Conduit

3.1

0.5 cfs

DF~YWELL.WQ 1
05/05/'32

= 200,000 cu ft

/ 36 hrs

/ 3,600 sec/hY'

= 1.5 .: fs
===========

= 60,000 ':1.1 ft

= 142,500 cu ft

-----------
= 202,500 cu ft

= 200,000 cu ft
===========

4 DY'ywellsTherefc.re, Use

Drainage Pate Per Drywell

Drywells Required

Average Pelease Pate

Detention Volume Used for Design

Detention Volume Used for Design

Detent ic.n Time

Pamp

DY'ywells PequiY'ed

Average Release Pate

Volume of water to be drained:

Salt River Pima-Maricopa Indian Community
Drywell Calculations

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
!

"'
,

!,
'- :: 402-- _

•......-
L ~ _. __ ..~_.~_.----

:x
,S:
'\3'

d, - f;.', 2 ~ .. -v. Sci- 'I. itS-=
2.-

d, :: '1.~5 '

- ,
dz.

- '1641- /,~7 ...
:: 3.o0~ - .700S-.:::

2,

=
/

d.3 = /. "'7" ~ ... 0,735...
2.

~. A :.. %me.
rn:; O.'7~~

C"Z~
C'. ~.z.14'

2.

m~, ~.D05

~ _, z f--s-Z---(-s--s-.,,-o-s-=)-=-z.

C:. Q,110'

A -. 7'" 'J 3.oc~ " 't.·\1 0

'" -;. '~.?1 s~

A -. 2/3 111 e.-
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QUANTITY NOTE,
Tala! B"" Culv"" Quantlli.. include Ila<rel OUanlill.. and """""'"

OUonlili... Add Apron Quanlil, _ IIlll1l" io Uled.
S'ondard headwall quanlill.. include wingo, curb and cut-a" _.
Barre! Quantlli.. are ab'ained bJ mu"iplying ....9th 01 box by

quantities per linear foot of box.

GENERAL NOTES:
Conslruc'ion- ",irono Deportmen' of Transportation Stondard

Specification lor Road and Bridge Canslnlclion.
Oe!iiqn~AASHTO StO"ldord Specification. 'or HifJhwoy BridO!!!.

1983 Edition. ond 1984 and 1985 Suetp'e""nts..
LaodinCJ CIa.. ' HS 20-44 and I~ter"ate AII.'n..... Loadlnv.
All Caner. I. 'hall b. Cia.. 'S: Il:' 3000 psi.
Relnfarclnq S'eel ,hall canlarm la /lSTM Specification A615•.

80r size -6 ond sma1ler Stololl bl designed as Grode 40 lind
fUrnished 05 Grode 40 or Grode 60. fs~ 2:0.000 psi. 80r
size'S -7 and IOf9,r shall be Grode 60.'s. 24,000 psi.

All bend dimension, for reinforcing "eel shan be out to out
of bars. All plocemen' dimensions for "infure"", "~eel

sholl be to center of bar, tJtcep' as noted.
All ,.Inforcint s.eel ,hall have 2- cltar COY.' ""lUI noted a.....'...

JOINT NOTE:
An s'ructure. shon ho•• 'ormed Con.". Joints In top 'Ia& .'u,

wolll (optlonol In floor sfo~) spaced not mor, thlJtt 38'·6"
Gpart or as shown. Reln'oreJnl'J ste.t sholl proiee' r

t

·6"
''''ru the loin,. The loin1 sholt bl mode _wilfot j-pfywood bullheod
wfotich Sholl be 'eft in ploce.

CONSTRUCTION NOTE:
Remove eJdsli"9 headwall as required for new tonstruction.
11 conere'o headwall io removed 10 lace al curb, ~ _I, are _.
\Joe projecting reinlarcln9 'lftl far bond· in new coner.to.
Curb fa remo!n unless wllhln I', O· 01 lini,h ",ade.
Winqwalfs to be removed 0 Min. of '':..6'' to provide steel for bond.

NOTE A: ••
For culverts skewed over !5. to 30· use 3 1 bars '01' ond bottom of sIatt
For culverts skewed OVlr :5Cr to 45-. "', 3 -8 bo"s· top~ boftQm of slab
For culverts shwed oYer 45-, requires (I special edge bf!om desi9".

• ReinfQfcing bor Quontities have to be -calcu'ated.

ARIZONA
DEPARTMENT OF TRANSPORTATION

HIGHWAYS ofVISION
~.,...l\---..;_;o; ..+ __--'S"-'T"'A:.::N"'D::::A=RD DRAWINGS I "'_ .. I

MISCELLANEOUS DETAILS
FOR STANDARD BOX CULVERTS

DIAGRAM SHOWING TABLES TO BE USED FOR
VARIOUS FILL HEIGHTS

NOTE: Culver' borrets 0'-015 beqin and end with :roble No. t.

Thlckneues of top and
bottom IIobo VfI'Y wllh

""""" 01 IHI as
.hown. [

NOTE,
SpecioRy designed sections

sIl.II be used along wilh
the standard barrels whel
"ecesser,.

dd b.rs
ba"

SKEWED CULVERT

~~~..!!!L.!.

/~

B.
SECTION E-E

~~.l-d.4j'-see Nole A
lJ!mU:onslogU_

.,.' DETAIL Arl EDGE BEAM

£:d~

EJ<iSlirIcJ
Bole CUlv"" .. New Ccmtructl...

.;: ~.;·;·:~·~i:-·

"!~.";,:J;,- ...;

Chamler all ..pooed cor.... lhu'
unless otherwise floted.
This note o~licable to 011 culvert
sheets pertoming to the prolect.

--

Cut off bars here

EXTENSION OF CULVERTS

--"-Cpoyment limit 10'

removal of concrete

PLAN_

New ConSlrucll~

~~
~

DOWEL NOTE

SECTION O-D

RIGHT ANGLE CULVERT

", Orill hote 8" deep With I" t
hole for • 6'" I' - 9 dowel e. tB~
Epo.y dOWf!1 in hole with approved
odhe~ive. Top slob only. Anchorage
shalf develop a t!nsile flUUoui
strength 0' 13 kip!';.

PART PLAN- SKEWED CULVERT
Showlnq Rein'. Steel Plocement

See Dowell
OOlall:::7

'"••::.:,.:-~.;.:.~:r-l

-:-...;~!:~ :';.~~''!~\~'.:-"

..[
I c I I

)

D

!-~ ~::: :

6" Fillet

Cons".JI
--"!!IlIn. Boll Culv."

SECTION A-A

WINGWALL JOINT DETAIL

For all borrels under 8 ft. (H < 8')

NOTE'
Foallnq .h.II be
continuous wllh no ;oln'.

SECTION B- B

A-I-

rl11

TYPICAL DETilILS

PART PLAN
ShoIohj Inle' 8 OU"el Detail.

A-t

~l

:::==":'-:"-:::''=:.~:.:5'..='=-

~
:~: 5•• Nole A

,:..
";' .~

- - ,.,;. --- 6" Radluo-.AllIl---I---7'
inlol ani,

,., "'-" ~..."
inle' only

TYPICAL ELEVATION

6· Flltel

WINGWALL JOINT DE TAIL

For otl borret, 8 ft" and over (H~ e')

Co~,t,. '-7".---~=~~- ---- ..
,:*::It ,I

" ::II II
II II

:. I:
"

I 'I.,

SECTION c-t

L~I"'"- ".o ".

t :~":;.
w ".:.:

." :.~...•.. ; ..
<..•..•.
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',- Bituminous
join' filler
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16' X 14' EOUIPIIENT PASS

Gr'ound IT ne

SECTION B-B

16'-0+2W 3
5- --4 cc bc'rs
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I' -ZY2

m b~rs

II NI
- : '-:t_ -

--~6' I "-., '~
- --,

ee bars ~

Z'-6 ·4 9_0 bars eQtja I ,)' spaced 2' -6
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NOTE,
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GEmRAL NOTES

1, All concret.e shall be Class B

2. All rebars shall be No, 4 except. 2
formed barS over pipe. B>r splicing shall
bel'-o"ct.oc,

J, High point. of headwall shall not. project.
more t.han 3" above slope.

4. For skewed pipe dimensions, see std.
(H4,21

5, Bevel is required only on inlet. headwalls,
Bell end of concret.. pipe lMy replace bevel,

I 1/2: I E..b.nk....nt S 10'"
Dtmen~tons Cone .. e.Y. R.lnl, St.... 1

Typ. F E X C,M,P. R,C,P. (Lb•• )
I 1,,1.t 5' -2" 5 -2" -'1' 4.55 T;1i'5 75
2 OuUH) 5'_2" I -11" 1 -9" 3.53 3.65
3 Inlet S'-B" 5 -If' 1 -II" 5.32 5.20 12 :
4 Out let) 5 -8" 2 -I" I -11" 4.12 4:OJ !49
5 Inlet 6 -X' 6 -2" - ~.16 f,;UI mf
.HQ2t I.n 6' -'Z' 2'-3" 2 -1" 4.75 4.65 287
7 Inlet\ 6'-If' 6' -If' 2 -1' 7.03 6,88 424
8 Outlet 6'-8" 2'-~' 2t_~' 5.43 5,31 328
9 Inl"n 7'-2" 7' -X' 2 -~' 7.98 7,81 48

10 Outlet 7' -Z' 2 -7" 2 -9' 6.16 6.02 "Y1
11 Inlet) 7' -8' 7'-8" 2'-7" 8,99 8.80 54
12 Outlet 7'-If' 2'-9" 2 -r' 6,94 6~78

13 Inlet) 8'-2" ~'_'Zt 2'-9" 10.117 9.85
14 Outlet 8' -OZ' 3 -(1' 2 -9" 7,78 7,6
15 Inlet) 8'-8" 8 -8' 2 -11" 11.20 0;9&
16(Outlet) 8'-8" 3'-2" 2 -11" 8.66 8.47

4: 1 Embankment S l ..pe

17 Inlen 8'-8" 8'-8" 3'-U' 7.88 7,70 475
18 Out let 8'-8" JI -OZ' 3' -17' 5.59 5.46 3 7
19 Inlen 8'-8" 8'_8" 3'_6" 8,47 8.28 HI
20 Outlet 8' -8" 3'-2" 3 -6" 6.10 5.97 3,8
21 Inl"t) 8 -8" 8'-8" 4'~U' 9,07 B:87 l8'
22 Outlet 8'-8" 3'·7' 4'-17' 6.63 6.48 40(\
23 Inlet 9' -4" 9'-4" 4' _4" 10.39 10.16 627
24 Out l"t 9'_4" 3 -9' 4 _4" 7.60 7.43 458
25 Inlet 9'-8" 9'·lf' 4 -9" 11.42 11. 7 1i89
26(OuU"t) 9'-8" 3 -(}' 4 -9" 8.39 8.20 5~
27(lnlet) 9'-If' 9 -8" 5 -1' 12,11 .84 TI
28i'Outlet 9'-8" 3'-(}' 5'-3" 8,99 8,80 5li
29 Inlet 10' -(1' 10' -17' S' -8" 13.22 12.93
30lC!utlet 10' -(1' 3 -8" 5'-If' 9,88 9.66
31(In1.t 10'-If' 10 -If' 6'-17' 14.81 14.48 .--!'9
32(Outlet) 10 -If' 3 -n" 6 -U' 11.00 10. '6 I 66

42"

D

54ft

6(1'

7/1'

66"

84"

7X'

41f'

41'

..
~..

~

.1 ~ 11'
r" V' .,...

tl~-'O!~-
OUTLET HEADWALL

SECPON B-B

BEVEL DETAIL

-l ... D/16 + fl' ,..,d
-J;;

I

~t-=±h~ Constr'I7J." Joint •

~

3/." ~ e' hex.f....~ ..:.. ~hud bolts, . '; .... :l-
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D 16
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'r:-

<t. :,:

1 ,
I !.

.' 'I"

.....-:.,1
~ .. ,Z

""""-t>



-------------------
Salt River Pima - Maricopa Indian Community TECH\3182\INlET.W

96th Street Storm Drain 06/11/92

Connector Pipe Profile BJF

Inlet No. Units 1 2 3 4 5 6

Main Pipe Diameter 01 ft 9 9 9 9.5 10 10

Connector Pipe Oia. 02 ft 5.5 5.5 5.5 5.5 5.5 5.5

Centerline Offset L1 ft 44 44 44 44 35 38

Inlet Pipe Stub Out l2 ft 8 8 8 8 8 8

Connector Center Une l3 = l2+l1/@COS(45) ft 70 70 70 70 57 62

Connector Pipe length l = l3-01/2/@COS(45) ft 64 64 64 63 57 55

Main Pipe Slope s1 ft/ft 0.00405 0.00405 0.00405 0.00405 0.00475 0.00475

length to Station l4 = L1 + l2 ft 52 52 52 52 43 46

Main Une IE IE1 ft 1303.11 1301.50 1300.00 1296.16 1293.52 1290.99

Connector IE @ Main Cl IE2 = IE1 +(01-02)/2 ft 1304.86 1303.25 1301.75 1298.16 1295.n 1293.24

Inlet IE =Connector IE IE3 = IE1 +01 +7-5.5-1-02+S1 *l4 ft 1307.32 1305.71 1304.21 1300.87 1298.72 1296.21

Ramp IE =Channel Fl IE4 = IE3+1 +02+20*S1 ft 1313.90 1312.29 1310.79 1307.45 1305.32 1302.80

Inlet Crown EL CROWN = IE3+02 FT 1312.82 1311.21 1309.71 1306.37 1304.22 1301.71

Connector Pipe Slope S = (IE3-IE2)/L3*1oo % 3.5151 3.5151 3.5151 3.8723 5.1829 4.7879

CL Spur Station STA1 FT 14852 14452 14082 13253 12753 12219

1/4 Bend Station STA2 =STA1 +L1 FT 14896 14496 14126 13297 12788 12257

Inlet Station STA3 =STA1+L4 FT 14904 14504 14134 13305 12796 12265

4-_1- L~~; ~l;. ;z" I ~
--I "'- ~'~t<\

~s ~...--I-
If'z- -1/ I· L. I' . ~If
IE: -! -- '-rE 4

I 3

-I
i,

·~I
;::.

~I
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Salt River Pima - Maricopa Indian Community
96th Street Storm Drain
Connector Pipe Profile

Inlet No. Units 1 2 3 4
01 ft 9 9 9 9.5
02 ft 5.5 5.5 5.5 5.5
L1 ft 44 J ... 44 ~ 44 44/
L2 ft 8 8 8 8
L3 ft 70 j no 470 70./
L ft 64. 641' (64 63 J

s1 ft/ft 0.00405 0.00405 0.00405 0.00405
14 ft 52 52 52 52
IE1 ft 1303.11 1301.50 1300.00 1296.16
IE2 ft 1304.86 1303.25 1301.75 1298.16
IE3 ft 1307.32 1305.71 1304.21 1300.87
IE4 ft 1313.90 1312.29 1310.79 1307.45
CROWN FT 1312.82 1311.21 1309.71 1306.37
S % 3.5151 3.5151 3.5151 3.8723
STA1 FT 14852 14452 14082 13253
STA2 FT 14896 14496 14126 13297
STA3 FT 14904 14504 14134 13305

TECH\3182\INLET.WQ1
05/04/92
BJF

5 6
10 10

5.5 5.5
44 38!
/~~ 8

i 7Q (p~ 62/
~)'6 551

0.00475· 0.00475
52 46

1293.52. 1290.99
1295.77 1293.24
1298.77 . 1296.21
1305.36 1302.80
1304.27 1301.71
4.2814 4.7879
12753 12219
12797 12257
12805 12265

f"IO
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SALT RIVER PIMA - MARICOPA INDIAN COMMUNITY
96th Street Street Storm Drain and Arizona Canal Outfall Channel
Pre-Final (95%) Quantities Take Off and Cost Estimate
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ITEM DESCRIPTION

Channel Excavation
Trench Excavation
Roadway Fill (In-Place)
Trench Backfill (In-Place)
Structure Backfill (For Concrete Box Conduit)

Export soil (Total Excavation - Roadway Fill- Non-Structural)
16' x 14' Concrete Box Conduit

10' Dia. Cast-in·Place Storm Drain Pipe
9' Dia. Cast-in-Place Storm Drain Pipe
Plug for 51' Dia. Pipe (MAG 427)

66' Dia. Rubber Gasket Reinforced Concrete Pipe and Fittings (CI. IV)
Headwall & Wingwalls for 66' Dia. Pipe, ADOT 0-14.20 (Mod.)
12' Dia. CMP Storm Drain Pipe
Storm Drain Junction Structures (2 each)
Wingwalls for 16'x14' outlet, ADOT 8-03.10 (Mod.)
Trash rack for outlet structure, COP P-1583, Modified
4' Gunite Uning

Maintenance Ramp, 6' P.C.C. w/6'xS' w.w.f. (10 ga.)
Manhole

Concrete Apron, 4' P.C.C. w/6'xS' w.w.f. (10 ga.)
Trash rack for inlet structure, COP P·1583, Modified
Geotextile fabric for subdrain

Aggregate for subdrain fill
Asphalt Concrete Surface Course (2', A 1·1/2)
Select Fill or Aggregate Base for roadways (4')
Cutoff wall, MAG 552
Remove tree

Remove/relocate power pole & down guy, by SRP
Barbed Wire Fence w/Gates ADOT 0-12.10
Drywell w/connector & catch basin
Grade and Compact 20' Maintenance Road
Grade l' deep roadside drainage ditch

Survey marker, MAG 120-1, Type B

EKA#3182.2

05/07/92

CEA

TECH\3182\96THCST1

TOTAL UNIT UNIT TOTAL
QUANTITY COST COST

99,280 C.Y. $2.50 $248,200
139,340 C.Y. $2.50 $348,350
35,240 C.Y. $0.50 $17,620
72,215 C.Y. $1.00 $72,220

1,885 C.Y. $10.00 $18,850
129,280 C.Y. $5.00 $646,400

530 LF. $550.00 $291,500
12,600 LF. $140.00 $1,764,000

1,620 LF. $115.00 $186,300
1 EA $600.00 $600

366 LF. $190.00 $69,540
1 LS. $14,400.00 $14,400

37 L.F. $15.00 $560
1 LS. $49,440.00 $49,440
1 LS. $35,520.00 $35,520
1 EACH $5,200.00 $5,200

22,170 S.Y. $18.00 $399,060
2,250 S.F. $3.20 $7,200

6 EACH $2,000.00 $12,000
9,510 S.F. $4.00 $38,040

6 EACH $3,400.00 $20,400
75,200 S.F. $0.50 $37,600

1,300 TON $12.00 $15,600
170 TON $24.00 $4,080
340 TON $20.00 $6,800

9,650 LF. $15.00 $144,750
73 EACH $50.00 $3,650

4 EACH $10,000.00 $40,000
6,640 LF. $5.00 $33,200

4 EACH $4,000.00 $16,000
7,340 S.Y. $3.00 $22,020
3,300 LF. $2.00 $6,600

5 EACH $1,000.00 $5,000

Sub-total, Construction $4,580,700
10% Contingencies $458,070

Total Construction $5,038,nO



Attn: Darrell Krull

Dear Mr. Krull:

rt l

GEORGI' lEVAN'; P F
JOHN O. KUHN. JR., P.E

(

INC.

EVANS, KUHN & ASSOCIATES, INC.

(

Enclosure

3182PC1.I05/kyd

EVANS, KUHN & ASSOCIATES,

~k -uJi. --------
Clyde E. Anderson, P.E.
Project Engineer

It should be noted that both the channel and the underground
conduit are generalized and taken as constant for these analyses,
although both drainage elements will vary in the final design.
Also, the underground conduit is shown as an 11.5' x 11.5' box
and was ~~zed to convey the flows at a slope equal to the
average energy grade slope and is an increase over the 10.5' x
10.5' box displayed in our Preliminary Study submitted to the
Community on April 25, 1991. The increased size addresses the
oversized conduits needed for the submerged outfall conditions
discussed at our meeting of May 15, 1991.

We would like to meet with you and your staff as soon as possible
to discuss these alternatives. This will allow us to complete
the study portion of this project.

Very truly yours,

Enclosed are three alternative 96th Street drainage channel and
conduit sections for your review and comment. Shown on the
sect~ons are a typical channel and accompanying underground
conduit, probable costs per linear foot of construction, and
right-of-way widths available for future roadway construction.

Re: SRP-MIC Drainage Study
96th Street Storm Drain

Salt River Pima - ~~ricopa Indian Community
10005 East Osborn Road
Scottsdale, Arizona 85256

May 24, 1991

CONSULrING ENGINEERS
727 East Bethany Home Road, Suite 0-225
Phoenix, Arizona 85014
(602) 241-0782
FAX NUMBER (602) 248-9158
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Enclosures

Dear Mr. Krull:

GEORGE L. EVANS, P.E.
JOHN D. KUHN, JR.• P.t.

r"
EVANS. KUHN & ASSOCIATES. INC.

~IRUU-~""T
Clyde E. Anderson, P.E.
Project Engineer

Very truly yours,

3182 PC1.106/kyd

Please review these materials at your earliest convenience. We
look forward to your comments and a decision adopting a design
alternative.

Enclosed please find four alternative sections for a full flow
channel 1n 96th Street.

EVANS, KUHN & ASSOCIATES, INC.

Please feel free. to contact this office if your require
additional information.

In accordance with our current instructions, the underground
conduit has been deleted from these alternatives. Included with
the cnannel alternatives are probable construction costs,
available roadway analysis/estimated annual maintenance costs and
a table summarizing costs and available roadway. Also enclosed
are two outfall channel/floodplain fill alternatives, a
preliminary floodplain map displaying the existing and proposed
100-year floodplain, and a preliminary gradinq ?lan.

Re: SRP-MIC Drainage Study
96th Street Drainage Channel and
Arizona Canal Floodplain

Attn: Darrell Krull

Salt River Pima-Maricopa Indian Community
10005 East Osborn Road
Scottsdale, Arizona 85256

_-----------_,r.

June 27, 1991

CONSULTING ENGINEERS
727 East Bethany Home Road, Suite 225
Phoenix, Arizona 85014
(602) 241·0782
FAX NUMBER (602) 248·9158

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I.
I
I
I
I



-- .. -- ,- .... -- .... ,- .... - ._~ - - -- -V"........
~

~

~

--
V)

~,

~
f"'\

. ----
\

-
~
~

~
.~

"'\....
~

~

-- - .

l

IL'" ~'" ,1''0/ .
I-f_~ff'~

~/o""n GI-+(; 0 ~ Ar,'-lono Conal, no,./h htthk

t;-I-l1hDn /gg+c.o =~ milt ~O((fl., J Ito tk Iknfllrtr

;f!-/f'rnttlive /-4-- 6qrlh Chqnn~1
5fuflo17 6J1"~O ffJ /33+(;0

i(/

/10'
-H

I'

Prohable Cont;friLC:...t£On CtJsl-s

Chann~/ 6xCavo!;CJI7 '1 34,t,3 /L,,::
I' f?oa~woy H1/ : ---CJ.1l4LL.

. 34. ~g I L,';

At'd,la/zle ({.f/oc[wC!.Y
R,9hl-of- Way
-chQnn~1

t ..-_. -.. -.---.----. v-- 110 ' I(L~_
i l · ----- "

. lt~~--_-m- V -·_--_-".-0 ~~r;O C~5 ("'~Y;mur>1) (

."' ...,-;1'./
'.'"

'''.'-",,-.
"- '-1r ~--------------://,1.":1-:::"....~ /-:-:-I/""""'!---;

:t
()

J.... '-- i A I Mr"·Mtp,-.,/tn~L> J:;;JI- PJ? /??'-/P9 o.f Chann~/.~ f 8/i"tJ&

~
~
~
\1)

""



r_ . . ,_,
ti,.
"0
N

lIt} , AiW ,~
~
11
~
"-
{)

- I .--..
I

-
~
~

~
"".,...,
.~

~

-

/r/#r/H

44'

I

'3.4

tflfe,.n(JI-"V~. fA -- bo,-JA CbqoneL
~o-::';on /3J+6tJ -fo ?tJ7+75

&. ~ 4~o c.fs

-..~ :f' ~
"'>' ~- ."/

..It /}, -_....-- .--__ .

I'rohoh/, (cn~fr()Ciion Cot;/s...." .. _. ~ -

Cnannf!1 exCavafitJn !I J, 14 /t.,r:::
/' l0adwa ll Fill t /, (4 /t..~

i, !J. 38 I~,F

.1 11 -_...._~' ---r
~'Ir-------·- ._.

--

Ava";aiJle f?o()dWt!JI

/{,'7hf-- ~r-WtlY
- C"'annt?/

- Shoulders (e~ 6)

- &''-5-6-'''7 Power (Joles
+/{e/oenle tow~1' I1J/RS

//0 I

- 44'
-{, /, /

-Ie'
54'

_1'1'

fr
4- /5'"'
5Z'

-:.:. g Lanes

- 4- lOI7PS

~-hhDn /3'+'0 == ~ 1r7i1~ SOfJfA d' l1it de }f"IU".4 ...-1__

Gtah'Dn 107'''7G~ 1Jotlb/elr~~ fdnch !?()(Jd I '1

::t
..J

~

~
~.

""'-:.



\
\

HB

I,tII1 ~
l

.....'



H'1

V
')

\I)

~
~

...
~

~
~

~
~

h
~

~

~
~

~
~

~
~

<..L",
~

~
~

-~
~

l
~
~

a
"""

c::
~
~

~
t
3

.'"
~

"
,
~
~

\J
~

~
y

\
\

1-

(
-

i
9
'
~

~tre~/.
5,/),

(
.

t,oJG
-,/c

~~~
~
~

~
~

~
--S

4
~

I
)

~
:::t.

~
:s~~

~
.....

-..0
~

~
~

"~I
III

<
)
~

~
-\.

<
r\

t:'-
tc\

~
......~

~,(;)

~

1
.~

....

~
~

i
(
)

\!:J:
\'()i

~
I~

~\\
I

'3

I
i6

t.Z
.Ibl<f7~M

Ie

IIIIIIIIIIIIIIIIII



1:'/8[.i
~
R
P
~

Ir1IC
(

I~~
".J

$
-frre

l
~.l)"

!(
(J,·Z~""0

I
I

j
~
~

~
4

~

I
...

~
~

,
~

~
I

~

{I
1:

<..+.
1

~

"
'
~

~
~

~
~

............
~

1
g~

~
::s

.
.
-
~

.c:
~

t
~

~
::--

\~
t7

"-

I
t

c
.E

.~
.-

~
>',

~
(
)

So
~

~

I
t

t<\
~

."
~

-t
'"

<
:)

.~
~

~
~

~
....

v·
~

en

I
<..4

t'
..:t

C
'()

~
)

~
~

---
~

.
~

-t
~

C
)

~
~

t:
«

.
I

~
,0

I
-4::

'\J
I

\ii

-&
(:1

'\J
,

~
!

...!
II

i

I
~

QJ
I

~
~

\t
~

;1

-....
1)"IJI

I
.....

i
i

~
I

I
I

I
.........

Ii

U
~

I
III

:
'" III

~
~~~~r~~

~
~
h

i
;

-
.
~

I
I

,
~

"
I

~

~
~

....
4.t

.
I

I
t
,

l,
"\-1

'

I
I

~
~
~

I
i

t::'~
~

"':"'
~

~
~

.Q
~

~
",<:;;,

~
~

~
\

~
~

"
-

~
~
t

"b
:>-..

t
~

I
~~'::::::-

~

1
~
G
\
.
i
:

~
~
~

~
......

~
\l.)

.-
';>...

\"
-

~
~

0
t:>

4
~

I
.........'

J
)
~

~
~
~

.~
e

~
~

t
~
~

,
t

1
'-t
~

~
~

,\1\
.....

~
~
~

~
~
~

I
~

...t:.....
~

~
\U

t
.
J
~

.........
,

\
i-

I·
ttlO



H
II

.(

...
II

\r\
Q)

lie
f,e

'
5

R
P

-)4
IC

IIIIIIIIIIIIIIIIII
c,



1:1&2.&
t:I?P

·M
IC

ffl2
..

J
"

~
~

"
j

~
~

~
1

.
~

~

~
<:..,.~

~
~

t:l
~

::!

~
cCJ"!J

(
j
~

C
-\-

0
t

!
~

~
t
~

~
~

III
'"I~

\;
" ...

...
CS\

......
~

~t:
t:'

(
~

~
~~

~(ft

~c:::~
'.J
.........

.....
.

~
~
r
~
~
~
~
l
"
~
~

"
C

(),~
':'-

{
,

......
!

I
I

V
\

-
YV

I

~
~

~

"
--='

Co\..
~

C
i

c-+-
'-

.~.1
o

c:
C

~
~

~
~l

'-
\."

-t--t
~

e;
"

.21
~
~
-

~
~

~
~

]1
oc:..;\.i

c
j

~
u

_
~

~
~

~
~
'
Q

J
'

\

l
.
!
)
~

~
4
~
~

,~
-
-
~
~

c
c

e
Q

)
,

~
--t

\J
-

~
"
'
O
~

""'"
~

~
.\1

)
~

..0
c·-

()
(
)

0
"

t)
~
3
~

...c...c:
-.t

.
X
~

..!!
.
~

~
,.\0

(
)

..c-t()-
~
l

~
"J>

-
I

I
~

/

......'

~t-c
l

~,\:-,)I-

(
t.I
!
-
E
K
~
-
-
-
-
-
~

~I~
~

I
...

I
...

I
~
'

~!
t'--;

........
!'IiII\I

IIIIIIIIIIIIIIIIII



I
i8

t.E
$

R
P

-M
IC

\9"
fj.

fJfret>1
~
D
.

!(
~2f"·'0

~

I
i~

~
...

~
ts

I
~

~
~

'S
~

I
§

\/\
~

~
\....i

::s
~

~
~

I
~

<:J
~
~

\S
-..

~
,

.t
....c

I
:::I

II

~
~

Q
tI,

"I
....

...
~

I
~

t7;"
N

'\

~
....

I
"";to

...~
;-

tv)
t
'

I
"
-
~

C
t

~

-4'::
,Co

-.;:

I
t
)

~

\h
~~

I
"

V
\

~

~
~

'-
I

"
-i-

~

I
~

'-J
~

I
'1

~
~
~
~
-
~~'

I-
I

I
..

'\'
•

"W
I

~
,
~
~
~

I~
~
~

~
i

I
\(\1
~
:

....
'3:

\f')
~
;

I
~

~
~:

~
~

I
~

""""
I

c
'

::>-..
~

~
•

I
c:

~
~

-...t:s..,1
·0

~
~

~
.
~

~
4..

"',
\S

~
'""

iJ
~.....~

~

I
~
~

~
~

~
~

~
~l

~
~
~

,
~

d
'0

~
~

e;..""
\i

,
~
~

I
..........~

~
<>C:l.l

~
~

~
I

t:
---t

~
\l__

~

~
~
c

~
~

~
'
a
~

-
.
t
~

~
,\I)
~

.....
~

....

I
~

t:3\1)
~
~

t.U
~

~
~
'

..
V

'I
~

'->'¥\)"'-
~

I
\

1-

I
If

I
~





ecce::::::::::::::::::::::::::::::::::::::::::::::::::ecce::::::::::::::::::::::::::::::::::::::::::::::::::::::::::e:e:::::::e:~_

Alternative I-A Alternative 2-A Alternative 3-A Alternative 4-A
Earth Channel Gun itt Channe1 COlposite Channel Soil Celent Channel

ecce::::::::::: :=:====:=====:= e:::::::::::::::: c::::::::::::::::::

PI : Downstrea. Channel Wetted Perileter 10£.01.f. 60.0l.f. 92.0 l.f. n/a
Al : Area of Wetted Perileter =Pl/9 11.7S s.y. £.&7 s.y. 10.22 ,.y. n/.
AG' =Area Graded Each Day 25000 s.y./day nla s.y./day 25000 ,.y./day n/.
AGL : Lr Graded Each Day = AG'/AI 2123 l.f./day nla 1. f./day 244£ l.f./day n/.
L1 = Length of Channel 1 7S00 1. f. 7800 l.f. 7800 l.f. nla
Tl' : Days to Grade Channell: Ll/AGL 3.&7 days nla days 3.19 days nla
AG' : Area Repaired Each Day nla 5. f./day 250s.f./day nla s.f./day nla
Lr' : L.r. Repaired per Day: AG'IPI nla l.f./day 4.17 1.f./day nla l.f./day nla
Tl" = Days to Repair Reach t 5 Days Total nla days 3.52 days nla days nla

: (LlxAl~S»/LlxAl+L2xA2)

P2 : Upstrea. Channel Wetted Perileter 40.0 1. f. 29.0 1. f. 29.0l.f. n/a
tl2 : Area of Wetted Periaeter : P2/9 4.44 s.y. 3.22 s.y. 3.22 5.y. nla
AS : Area Graded Each Day 25000 s.y./day nla s.y./day 25000 s.y./day nla
AGL : Lr Graded E.eh Day: AG/A2 5625l.f./day nla 1. f./day 7759l.f./day nla
L2 : Length of Channel 2 6815l.f. 6815 l.f. 6815l.f. nla
T2' = Days to Grade Channel 2 =L2/AGL 1.21 days nla days 0.88 days nla
AS" =Area Repaired Each Day nla s.f./day 250 s.f./day nla s.f./day nla
Lr' = L.r. Repaired per Day: AG"IPI nla 1. f.lday 8.62 1. f./day nla l.f./day nla
T2' : Days to Repair Reach @5 Days Total nla days 1.48 days nla days nla

: (L2xA2xS»/LlxAl+L2~A2)

Tor: Total Days to Grade Channel: Tl'+T2' 4.S9 days nla days 4.07 days nla
TRe : Total Days to Repair Channel: Tl"+12" nla days 5.00 days nla days nla
l' = Number of Days to Grade =IGr+.xx 5.00 days nla days 4.00 days nla
T' = Number of Days to Repair =TRe+.yy nla days 5.00 days nla days nla

Gr = Cost of Grader per Day $400.00 Iday nla Iday $40~1. 0(1 Iday nla
00 = Cost of Equip.ent Operator per Day $168.00 Iday nla Iday $168.00 Iday nla
eh = Cost of Grading per Day = Gr+Op $568.00 Iday nla Iday $568.00 Iday nla
Cl : Total Cost of Grading =3xT'xCh $8,520.00 nla $6,81£.00 nla

&r = Cost of Bricklayer per Day nla Iday $160.00 Iday nla Iday nla
~lp : Cost of Helper per Day nla Iday $112.00 Iday nla Iday nla
Kat = Cost of "aterials per Day nla Iday $40.00 Iday nla Iday nla
Gun: Cost of Repairs per Day: Br+Hlp+"at nla Iday $312.00 Iday nla Iday nla
C2 : lotal Cost to Repair 2 liles/Year nla $3,120.00 nla $2,000.00 per year,
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Dear Mr. Krull:

Attn: Darrell Krull, P.E.

H- '7

GEORGE L. EVANS. P.E.
JOHN D. KUHN, JR.• P.E

(

EVANS, KUHN & ASSOCIATES, INC.

The Outfall Channel alternatives will reduce the 100-year
floodplain width by approximately 1000 feet. This would be
accomplished by constructing either a levee 3 feet above the 100
year flood elevation or a 200' to 300' wide pad one foot above
the 100-year flood elevation.

The earth cnannel alternatives for 96th Street incorpora~e a
concrete lined low-flow channel which significantly increases the
capacity. Channel widths are less than 80' and provide a minimum
3D' dry width adjacent to the west channel bank. It is our
understanding that the Salt River Project electric poles will be
relocated to an alignment approximately 2' inside the west right
of-way line. The remaining 28' width could be used as a two lane
service and access road. The concrete lining is very
susceptable to scour damage. Therefore we have added cut-off
walls at all edges and construction joints.

At this time it appears that an earth channel is the most
attractive alternative. Discussions with our soils engineer
indicates that soil cement lining will be more expensive than
previously anticipated. Cut material in 96th Street will
probably not be usable for soil cement. Also, the Community has
repeatedly indicated that gunite is aesthetically undesirable.
If we remove gunite and soil cement alternatives from further
consideration, we are left with the following four alternatives:

Re: SRP-MIC Drainage Study
96th Street Drainage Channel and
Arizona Canal Outfall Channel
EKA #3182

Enclosed herewith are the additional channel section alternatives
and cost data you requested for 96th Street and the Arizona Canal
outfall channel.

Salt River Pima-Maricopa Indian Community
10005 East Osborn Road
Scottsdale, Arizona 85256

(\
July 12, 1991

CONSULliNG ENGINEERS
727 East Bethany Home Road. Suite 0·225
Phoenix, Arizona 85014
(602) 241·0782
FAX NUMBER (602) 248·9158
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2. Enclosed with this letter is Alternative 1-B, a 76' wide earth
channel and 34' roadway which allows for 2 traffic lanes.
Probable construction cost is,

1. Flows in the upper reach of 96th Street will be conveyed in
an earth cnannel for all alternatives. The probable
construction cost to be added to the lower reach alternatives
is,

3. Our letter or June 27, 1991 included Alternative 1A (copy
enclosed) a 109' wide earth channel and no roadway. This
alternative is not acceptable because there is no available
roadway width. Probable construction cost is,

July 18, 1991

$ 74.00
11. 00

$ 85.00 per ft.
7800 feet

$663,000
$ 81,600
$744,600

$ 35.00
5.00

$ 40.00 per foot
7800 feet

$312,000
$ 81,600
$393,600

$ 475.00
71.00

$ 546.00 per ft.
7800 ft.

$4,258,800
$ 81,600

$4,340,400

(

$10.50
1.50

12.00 per ft.
6,800 feet

$81,600

-2-

Unit Cost (per foot)
+ 15%

x Reach Length
Upper Reach Cost

+ Upper Reach Cost

+ Upper Reach Cost

+ Upper Reach Cost

x Reach Length

x Reach Length

Unit Cost (per foot)
+ 15% for Miscellaneous Structures

x Reach Length

Unit Cost (per foot)
+ 15% for Miscellaneous Structures

Unit Cost (per foot)
+ 15% for Miscellaneous Structures

(

Mr. Darrell Krull, P.E.
SRP-MIC
EKA ft3182

4. Our letter dated May 24, 1991 included alternatives for the lower
reach at 96th Street which consisted of an underground conduit in
conjunction with a low flow channel. Alternative 1 utilized a
51' wide earth channel and a 59' roadway which would accommodate 4
traffic lanes. A copy of Alternative #1 is enclosed. Probable
construction cost is,
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Enclosures

3182PC1.107/kyd

EVANS, KUHN & ASSOCIATES, INC.

July 18, 1991-3-

~ dJ. "tfJ--"I....j-----.
Clyde E. Anderson, P.E.
Project Engineer

Very truly yours,

Please teel free to contact this office if your require additional
infonnation.

Please review these materials at your earliest convenience. We
would like to meet with you and your staff next week to further
discuss these al ternatives.

The choice appears to be between Alternative 1 and Alternative l-B.
If the Community chooses to construct the earth channel now and the
underground conduit later, the cost would be approximately $663,000
plus $4,261,800 or $4,921,800. Therefore, it is our conclusion that
the Community would be further ahead to construct the underground
conduit at this time.

(

Mr. Darrell Krull, P.E.
SRP-MIC
EKA "3182
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I ( (
96th Stree. Stor~ Dr.ih EKA31B.?
StatiOf, £1+£(1 to StatiOT, 139+£0 7/18/91

I
Probable CoT6truttio~ Costs CEA
SuaJlary
==========================::z==:--::s:a:::z::::=:

Urdt Maint.,.rft

I Alterrlat i ve CorlStruthOT, Road Widthl
Ccost LIT.es

====== 1:::====== -=== -==

I Hl $34.98 0'10
2-A $126.78 47'/3
Hl Sl2b.53 4'10

I
It-A $28£.67 36'/3
I-B $65.62 32'12
I-t $74.75 32'12-
I-D $77.£1 28'1e:.

I
I 96th Street StOl"li DraiT. EKA3182

Statior, 139+£0 tel Stati OT, 207+75 7118/91

I
ProbablE' Cor,strUttiOT' Costs CEA
SUlftmary
===--=-==== -=

UrJit Nuaber of

I AIte1"Tliltive CoT6truttiCoT' RcoadMay
Cost Lares

=== =--===

I HI S9.38 3
2-A S&b.09 3
3-A $81.07 :3

I
4-f:l $160.50 3

I
I 96th Stret Stom DraiTI EKA3182

StatioT. 61+DO to Statior, 2(17+75 7/18/91

I
Probable OperatioT, & MainteTIilTa Costs CEA
SIIIlRlary

Al'lTJual

I AlterrliltivE' 0&1'1
Costs

=====

I l-A $8,~J(1.00

2-A $3,120.00
3-A $£,816.00

I
4-A $2,00(1.00
1-8 $S,904.00
1-t SG,528.00

I
l-D tb,S28.00

I



f Note: l(OptiOTI) ircludes additional fill i~

the existi~g floodplain.

Arilc'T... CaTloI Outfall Chal'lT,el EKA3182
StatiC"l 99+00 tc. Static.r. 132+(10, 7/18/91

ADOT Stat iC'TlS CEA
Sumalary of p,.·obable 0 & ~ Cosh (Charll"tel Or.ly)

Arizorli Carli} Outfall Chlrmel EKA31112
Statior, 99+()(1 te. Statior, 132+00, 7/18/91

ADell Statior,s CEA
SUIINry of flrobable CoTlstrurtior. Costs
= ---- . - -~=- ::

Urlit NUllber of
Alterrlitive CorlStrUl:t i orl Road_ay

Cost Lines
===== ====

1 $355.87 T,/a
1(Optior,) $363.05 "/a

e ~42.95 rda

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

==

AlterT.ative

=====
1

1(OptioT,)
2

Annual
Oltf;

Costs

$5,616.00
$5,616.00
$5,616. ()(t

-- ====

HZ.I
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========================================- -============== -===========
Alterr.ative 1-B Alterrlitive I-t A1terrlitive l-D Alterr.atives 1 &2

DOillTlstrelJD thar,rel DoMrlStreall ChiTtr.e1 DoIr.'rtstreD Channe1 Outfall Chanr.e1
===== ==---- = --====== =

Pl : Earth Charff~l Wetted Peri.et~r 53.01.f. 49.0 l.f. ~.9 1.f. r.la
Al = Area of W~tted Perimeter = Pl/9 5.89 s.y. 5.~" s.y. 5.fIb s.y. r.la
AD' = A>-'f:a 6radeo Earn Da)' 250((1 s. y.lda)' 2~.(l(lO t. y./day 2500(1 s. y./day rda
AGL = LF Graded Each Day = AG'/Al 42"5 1.f./day 4592 1.f./day 4420 1.f./day rlla
L1 = Le~gth of Channel 1 7800 1. f. 7800 1. f. 7800 1. f. rlla
11' = Days te. Grade Char.r.e1 1 =11/~L 1.64 days 1.70 days 1.76 days nla
AS" = Arf:a Repaired Eadh Day r./a nla nla rlla
UF' = L.F. Repaired per Day = AGa/PI r./a n/a n/a r,la
11' = Days to Repair Rea~h rlla rda rda ,da

P2 = Gunite Charff~l Wetted PeriMeter 20.4 1. f. Zit.5 1. f. 26.2 1.f. 45.S 1.f.
A2 = ArEa eof Wetted Perimeter = PZ/9 2.27 s.y. 2.72 s.y. 2.91 s.y. 5.09 s.y.
~3 = Area Graded Each DiY rlla rda nla rda
A5L = LF Gr'ided Eich DiY = PC/A2 r,/a rda r./a rtla
L2 = Lerlgth e.f O'lar,r.e1 2 7800 1. f. 780(1 1. f. 7800 1. f. 7800 1. f.
i2' = Days. to 6rade Charff.e1 2 = L2/AGl r,/a r./i rda rtla
tlS" = Area Repaired Each Day 4(1(1()(l s.f./day 40(100 s.f./day ~(I(IO s. f./day 40000 s.f./day
Lr:" = LoF. Repair-ed per Day =: AG"JPl 19£0.78 l.f./day 1632.65 I.f./diy 152~.72 1.f./day 873. 3£ 1. f./day
12· = Days tCI Repair Reach 3.9B days 4.78 days 5.11 days 8.93 days

iGr : lellal Days tco 6rade ChaTtl"tEl = 11' +T2' 1.64 days 1.70 days 1.7b days T.h
ikE' = Teotal Days tCI RepairChaTIT.el = 11"+T2" 3.98 days it.7S days 5.11 days 8.9~: days.
or, = Number of tays to Grade = T6r+.xx 2.00 days 2.00 days 2.00 days rilaI

T" = Number of Days to Repair = TRe+.yy 4.OCI days 5.00 days 5.00 days 9.0(1 days

Gr = C~st of 6radF~ per Day S400.00 Iday ~OO.OO Iday "'400.00 Iday r"'~,

Op = Celst c.f Equipt'!erlt Operate., per Day $168.00 Iday SI68.00 Iday 5168.00 Iday ,./a
eh =Cc·st elf SradirlQ per Day = 6MOp S568.00 Iday $568.00 Iday $568.00 Iday rda
C1 = Teltal Cost of Gradirlg 2 Tilles/Year = 3xT' xCh $3,408.00 Iyear S3,408.00 Iyear $3,408.00 Iyear rda

Ka. = Ccost of r.i!~.rl per Da)' $160.00 Iday $160.00 Iday S160.00 lday 51£,0.00 Iday
Hlp = C(~t of Helper per Day $112. (1(1 Iday $112.00 Iday S112. (1(1 Iday S112. (1(1 Iday
"'.at = Cost (If Platerials per Day $~O.OO Iday $/;(I.oel Iday ~O. (10 IdiY "C:.~~ Idaj
SUT, = Celst e,f Retoairs per Day = r.as+H1p+Mat $312. ((I Iday $312. (1(1 Iday $312.00 IdiY $312.0(1 Iday
C2 = Te.tal (Cost teo Repair' 2 TilleslYear = GurlliT"l!2 $2, it9£.. 00 Iyear $3, 120.00 Iyear $3,120.00 Iyear S5, 616. OC' Iyear

55, 9Clit. 00 Iyear S6,528.OO Iyear S6,528.00 Iyear 55,616.00 Iyear

£KA31a.:
7/18/91

CEA

((
•
,r

%th Stre~t StOrM Dnir. Channel .rlll Arizor,a Carlil Outfall thar.rel
E~timated Chanr~l "ai~terlir~ Costs
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Attachments

Dear Ms. Baheshone:

GEORGE L. EVANS. P.E.
JOHN D. KUHN. JR.• P.E.

( fF
EVANS, KUHN & ASSOCIATES, INC.

31822PC1.ll1/ADMIN2/kyd

I+~c

EVANS, KUHN & ASSOCIAT

~-e-
ruce J. iedhoff,

Project: Manager

Very truly yours,

If you have any questions or wish to discuss this matter further,
please call us.

We will anxiously await your determination of the chosen
alternative and proceed accordingly.

Attached herewith is an updated summary of the probable project
costs for the 96th street storm Drain and Outfall Channel. This
update incorporates more specific information based on the design
work done since our last correspondence in JUly.

Our conclusions remain the same. It is our opinion that the
underground conduit should be constructed in 96th street as
originally conceived during the Pima Freeway right-of-way
negotiations. The probable project cost is $6,471,662. If an
interim channel is constructed now, the total project cost would be
$7,053,211. Constructing the interim channel will increase the
cost approximately $581,549 and will exceed the Community budget of
$6.4 million.

Re: 96th street storm Drain
and Outfall Channel
EKA #3182.2

Ms. Nona Baheshone
Salt River Pima-Maricopa Indian Community
10005 East Osborn Road
Scottsdale, Arizona 85256

<\
CONSULTING ENGINEERS
727 East Bethany Home Road. Suite 0·225
Phoenix. Arizona 85014
(602) 241·0782
FAX NUMBER (602) 248·9158

November 14, 1991
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SALT RIVER PIMA • MARICOPA INDIAN COMMUNITY
tml STIlEET STORM DRAIN AND OUTFALL CHANNEL
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SALT RIVER PIMA • MARICOPA INDIAN COMMUNITY
96TH STREET STORM DRAIN AND OUTFALL CHANNEL

COST WImOUT INTERIM CHANNEL
NOVEMBER 14, 1991

Right-of-Way Requirement

Operation and Maintenance $8,485 ' per year

$49,084

6.82 acres

$500,000

$542,878

$814,973

$6,471,662

$5,428,784

$4,564,726

(

$42,553
$6,532

$166,222
$69,422

$579,329

$103,667
$10,367

$4,238,755
$211,938

10.00%

(

Contingency

Engineering and Administration Costs

Total Project Cost

Total Construction Cost

Outfall Channel
Earth Channel
Embankment

.Gunite Lining

Lower Reach
Earth Channel
Roadway.Embankment
Conduit
Structures

Upper Reach
Earth Channel
Roadway Embankment
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SALT RIVER PIMA • MARICOPA INDIAN COMMUNITY
,6TH STREET STORM DRAIN AND OUTFALL CHANNEL

COST WITH INTERIM CHANNEL
NOVEMBER 14, 1991

Upper Reach
Earth Channel $42,553
Roadway Embankment $6,532 $49,084

Lower Reach
Fill Interim Channel $24,880
Roadway Embankment $3,601
Conduit $4,238,755
Structures $211,938 $4,479,374

Interim Channel
Earth Channel $228,067
Roadway Embankment $5,874
Gunite Uning $380,091 $614,033

Outfall Channel
Earth Channel $166,222
Embankment $69,422
Gunite Uning $579,329 $814,973

Total Construction Cost $5,957,464

Contingency 10.00% $595,746

Engineering and Administration Costs $500,000

Total Project Cost $7,053,211

Right-of-Way Requirement 6.82 acres

Operation and Maintenance $8,485 per year

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I~

I
I
I.
I

( (



A work session was conducted at 9:a.m. in this office on January 6, 1992,
for the purpose of continuing discussion on the contracting process to be
used for the 96th street storm Drain and to begin the value engineering
process. Salt River Sand & Rock was not able to attend this meeting.

The following items were discussed:

Re: 96th Street Storm Drain
Value Engineering Work Session #1
EKA #3182.2

GEORGE l. EVANS. P.E.
JOHN O. KUHN, JR., P.E.

(

EVANS, KUHN & ASSOCIATES, INC.

ITEMS

~

3. Value engineering plan review will be deferred to next
Monday when SRS&R can participate.

4. The Community would like EKA to obtain 3 proposals for
geotechnical and structural engineering services for
consideration by the Community • These services are
required for construction of the storm drain and are
inclUded in the project budget.

S. Soil borings will need to be located on a map in order to
obtain permits from allotment owners.

1. Preliminary construction plans were finished and
distributed to the Community and SRS&R on December 27,
1991. Preliminary specifications and cost estimates are
approximately 10 percent complete and will be finished
next Monday.

2. The partnering agreement is still being reviewed by team
members. Further discussions will take place following
value engineering plan review.

(\

ACTION

EKA

EKA

EKA

EKA

EKA

Dear Ms. Baheshone:

Ms. Nona Baheshone
Salt River Pima-Maricopa Indian Community
10005 East Osborn Road
Scottsdale, Arizona 85256

January 7, 1992

CONSULTING ENGINEERS I

727 East Bethany Home Road. Suite 0·225
Phoenix, Arizona 85014
(602) 241-0782
FAX NUMBER (602) 248-9158

I ' r_-y---------l/~
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I

31822PC1.201/ADMlN2/kyd

Please inform me if your meeting notes differ from those herein or call
me concerning any questions you may have.

Very truly yours,

January 7, 1992
(

•

-2-

6. Land appraisals are due in from BlA in approximately 3
weeks. Right-of-way acquisition constitutes a
significant federal action and may require an
environmental assessment for the outfall channel between
the Pima Freeway and 96th street. BlA approval for the
construction contract may also be required.

7. Contractor documents should be based on the standard
'·638" construction contract modified to fit the special
requirements of the Community.

8. The excess earthwork (spoil) is estimated to be
approximately 150,000 cu. yds. ADOT has tentatively
agreed to accept this material in the Pima Freeway.
There may also be a possibility that ADOT will pay for a
portion of the cost of transporting this material from
96th street to the freeway. ADOT is reportedly planning
to pay $3.50/cu. yd. for import material from SRS&R.

9. The Community objects to ADOT's change in drainage design
of the outfall channel which proposes to block the flow
of water and restrict development of upstream allotments.
While ADOT has agreed to re-study the design,the
Community is concerned that the original intent agreed to
during right-of-way negotiations remain intact.

10. Value engineering review will continue next Monday at
9:00 a.m. at EKA.

(

Ms. Nona Bahesh.... ,e
Salt River Pima -

Maricopa Indian community
EKA #3182.2

INFO

EKA

SRP-MlC

SRP-MlC/
EKA

EVANS. KUHN & ASSOC\rT~S0INC.

2~;~~~~~~v;
Project Manager

Distribution: Mr. Earl Pearson, SRP-MlC
Ms. Nona Baheshone, SRP-MlC
Mr. Richard Wilks, Shea & Wilks
Mr. Jim Carmichael, Phoenix Cement Co.
Mr. Dennis Wilcox, SRS&R
Mr. Wayne Hills, SRS&R

SRP-MlC
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Dear Mr. Hill:

cc: Ms. Nona Baheshone - SRP-MIC

GEORGE L. EVANS. P.E.
JOHN D. KUHN. JR., P.E.

(

EVANS, KUHN & ASSOCIATES, INC.

3182PC1.201/ADMIN2/kyd

Please review and see if you concur so that we can discuss at next
week's meeting. Call me if you have any questions.

Attached herewith is the result of our optimization analysis for
CIP performed in the same manner as for the CBC. It is our opinion
that the CIP may cost $590,000 more than the CBC and would require
a large amount of right-of-way.

Very truly yours,

As we discussed in our meeting yesterday, we took another look at
the possibility of using CIP in place of the proposed concrete box
conduit (CBC).

Mr. Wayne Hill
Salt River Sand & Rock
P.o. Box 728
Mesa, Arizona 85211-0728

Re: 96th Street Storm Drain
Cast-In-Place Concrete Pipe (CIP) Alternative
EKA #3182

January 8, 1992

EVANS, KUHN & ASSOCIAT , INC.

12~J~~j~~ff.
Project Manager

Attachment

CONSULTING ENGINEERS
727 East Bethany Home Road. Suite 0-225
Phoenix, Arizona 85014
(602) 241·0782
FAX NUMBER (602) 248-9158
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Dear Ms. Baheshone:

January 15, 1992

The following items were discussed:

Engineer's
Contractor
the outlet

GEORGE L. EVANS. P.E.
JOHN O. KUHN. JR.• P.E.

EVANS, KUHN & ASSOCIATES, INC.

Preliminary cost estimate is complete.
estimate is appro'ximately $5.3 million.
estimate is approximately $4.0 million plus
structure.

ITEMS

2. Draft technical specifications are being typed and will
be ready for distribution next week.

3. Seven engineering consultants have been contacted to
submit proposals for structural and geotechnical design
next Friday, January 17, 1992. Structural design for
cast-in-place pipe is included in the scope of work.

4. Soil boring locations will be prepared this week and
submitted to the Community with the proposals on Friday.

5. Clarification: All right-of-way acquisition constitutes
a federal action and may require an environmental review.

6. The standard "638" general condition documents were
furnished. Draft general conditions will be ready for
review in two weeks for the next meeting.

1.

ACTION

EKA

EKA

INFO

EKA

EKA

EKA/SRS&R

A work session was conducted at 9:a.m. in this office on January 13,
1992, for the purpose of discussing design/construction options for the
96th street Storm Drain.

Ms. Nona Baheshone
Salt River Pima-Maricopa Indian Community
10005 East Osborn Road
Scottsdale, Arizona 85256

Re: 96th Street Storm Drain
Value Engineering Work Session #2
EKA #3182.2

CONSULTING ENGINEERS
727 East Bethany Home Road, Suite 0·225
Phoenix, Arizona 85014
(602) 241·0782
FAX NUMBER (602) 248·9158
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Ms. Nona Baheshone
Salt River Pima -

Maricopa Indian Community
EKA #3182.2

Evaluate for the next meeting.

fit/I

a. There would be no conflict with the existing power
line.

January 15, 1992-2-

d. The number of property owners affected by the
drainage easement would be reduced.

b. There would be enough width for a 5 lane roadway to
be constructed in its ultimate location without
having to relocate inlets. Future costs would be
reduced.

c. The drainage channel would be constructed in its
ultimate location. Future costs would be reduced.

9. The cast-in-place pipe alternative will require 4 - 1.20"
diameter conduits and could reduce the cost. The savings
is in not having to purchase $1.4 million worth of
reinforcing steel. The existing power lines conflict
with the ClP alternative and would need to be relocated.
Because the community is now considering acquisition of
a drainage easement it may be possible to shift the
location of the storm drain facilities 25 to 50 feet
east. This alternative would have several advantages:

7. ADOT has started re-design of the drainage outfall with
the constraint that the proposed improvements should not
block the flow of water or restrict development of
upstream allotments.

8. ADOT will not pay for "dirt". ADOT is willing to pay for
transportation. continue discussions with Mr. Chuck
Cowan, Director, ADOT.

11. Evaluate storm drain using double boxes at the downstream
end and ClP at the upstream end.

12. A 25 percent progress paYment retention may be acceptable
in-place-of a contractor bond (1 1/2% of contract price) •

10. The 16' x 14' outlet structure was selected for sediment
storage and removal. If a large 2 cu. yd. "Bobcat" were
used, the outlet could possibly be reduced in size.
Evaluate using an equipment height of 8 feet.

SRP-MlC

EKA

EKA

EKA

SRS&R

EKA
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31822PC2.201/ADMIN2/kyd

Very truly yours,

Please inform us if your notes differ from those herein or call us
concerning any questions you may have. The next meeting will be at 9:00
a.m. on January 27, 1992, at Evans, Kuhn & Associates.

EVANS, KUHN & ASSOCIATES, INC.

~:.)~~~~~~.
Project Manager

Distribution: Mr. Earl Pearson, SRP-MIC
Mr. Gordon Bluth, SRS&R
Mr. Richard Wilks, Shea & Wilks
Mr. James Carmichael, Phoenix Cement Co.
Mr. Vern Wilson, SRS&R
Mr. Wayne Hills, SRS&R
Mr. LaMar Thomas Sr., SRS&R
Mr. Clyde Anderson, EKA
Mr. Bruce J. Friedhoff, EKA

January 15, 1992-3-

14. Replace gunite around inlets with loose rock rip-rap and
filter fabric. Using rock rip-rap on the outfall channel
increases the friction value and will require an
additional 70' of right-of-way and $118,000 in
construction cost. Therefore do not change.

15. Following our meeting we contacted ADOT and were informed
that ADOT has modified the design storm from a 24 to a
12-hour storm. This resulted in lower design flows in
the outfall channel and should also decrease the design
flow in 96th Street. We will re-run our hydrologic model
and include the new results with our next design
evaluations.

13. The Community plans to extend a bridge crossing over the
Arizona Canal and floodway. Discussions with BIA
indicate that it would be good to acquire the right-of
way for the bridge crossing at this time. Revise right
of-way requirements to include 25'-50' shift and bridge
crossing.

Ms. Nona Baheshone
Salt River Pima -

Maricopa Indian Community
EKA #3182.2

INFO

EKA

EKA
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Dear Ms. Baheshone:

Very truly yours,

31822PCS.201/ADMIN2/kyd

Itt/3

GEORGE L. EVANS, P.E.
JOHN D. KUHN, JR., P.E.

( of ,:;.

EVANS, KUHN & ASSOCIATES, INC.(\
. . ~

Please call me concerning any items you may want to discuss before next
Monday's meeting.

The analysis also includes the decreased design flows proposed by ADOT,
the alternative design sections suggested at last weer.' s meeting, and the
proposed right-of-way requirements for the bridge crossing.

~~1~~;oC~Tl ;NC.
Bruce J iedhoff~~~
Project Manager

Distribution: Mr. Earl Pearson, SRP-MIC
Mr. Richard Wilks, Shea & Wilks
Mr. Wayne Hills, SRS&R
Mr. James Carmichael, Phoenix Cement Co.
Mr. Gordon Bluth, SRS&R

Enclosed herewith for your review are results from our analysis of Mr.
Hills' proposal to use cast-in-place pipe in lieu of the concrete b:>x
conduit.

Ms. Nona Baheshone
Salt River Pima-Maricopa Indian Community
10005 East Osborn Road
scottsdale, Arizona 85256

Re: 96th street storm Drain
Value Engineering Analysis
EKA #3182.2

January 21, 1992

,

CONSULTING ENGINEERS
727 East Bethany Home Road, Suite 0·225
Phoenix, Arizona 85014
(602) 241-0782
FAX NUMBER (602) 248·9158
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SALT RIVER PIMA - MARICOPA INDIAN COMMUNITY

96TI1 STREET STORl\1 DRAIN AND OUTFALL CHANNEL
CONSTRUCTION COST COMPARISON ($MILLION)

JANUARY 22,1992
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Flow Condition

No. 1

No. 2

No. 3

~

$4.0

$4.2

$4.6

~

$5.3

$4.7

$5.0



SALT RIVER PIMA - MARICOPA INDIAN COMMUNITY

(

FLOW CONDITION ",1

100 Yea' Design Flow.

__Ah_ortnerl1 l3oundaf/j

I
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SALT RIVER PIMA - MARICOPA INDIAN COMMUNITY
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FLOW CONDITION "'2
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SALT RIVER PIMA - MARICOPA INDIAN COMMUNITY

(

FLOW CONDITION "'3

100 Veaf Design Flows
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Dear Ms. Baheshone:

Re: 96th Street Storm Drain
Detention Basin Alternative
EKA# 3182.2

:;; I")~ ~_' L''''-.'<''--- ., .._---

GEORGE L. EVANS, P.E.
JOHN 0 KUHN, JR., P.E

( fF V'

EVANS, KUHN & ASSOCIATES, INC.

At our last project meeting we suggested the possibility of
constructing a detention basin on Community property at the
northeast corner of Indian Bend Road and 96th Street intersection.
The objective was to use the volume of the detention basin to
decrease the pipe size and construction cost from Indian Bend Road
to the Arizona Canal.

The results of our analysis are attached herewith and indicate that
the combined cost of $3.0 million for right-of-way, basin
excavation, and outlet pipe would exceed the $2.9 million cost for
pipe alone. The detention basin would require approximately 8
acres and would be 13 feet deep. Costs were based on the
following:

$1.50~per diameter inch for CIPP
$2.50 per cubic yard for basin excavation
$2.00 per square foot for right-of-way

Ms. Nona Baheshone
Salt River Pima - Maricopa Indian Community
10005 East Osborn Road
Scottsdale, Arizona 85256

January 29, 1992

CONSULTING ENGINEERS
727 Easl Bethany Home Road. Suite 0·225.
Phoenix, Arizona 85014
(602) 241·0782
FAX NUMBER (602) 248·9158
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H5s

January 29, 1992
(

-2-

INC.

31822PC2.201/ADMIN1/dma

Attachment

Very truly yours,

If you have any questions or need additional information, please
don't hesitate to call.

Ms. Nona Bahesh~ne

Salt River Pin(
Maricopa Indian community
EKA# 3182.2

It may be cost effective to use the detention basin alternative if
(1) ADOT were to construct the basin using the detention basin as
a borrow pit for roadway fill or (2) if the Community could donate
the required right-of-way. Incidental benefits to the Community
could include groundwater recharge of stormwater and sediment
storage. The basin would require maintenance to control weeds,
erosion and vectors.

;:t:\f;;:s_rrl
Bruce ;-~iedhoi~~~
Project Manager
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21 .00 5.38 1287.31 200.00 1 ':I';;. 9Eo
22.00 5.&4 1287.74 356.25 310.55
23. ()(l =•. 8'~ 1 2Cl':t • bE. 1120.00 ~8'3. 16
~~4. (ll) 6. 1"" 1 ;';"-iJ:3. Ot) 18':*3.1':... 88'::;.8:.:;:-'
2=,.00 b • .:.J 1 12":1~. :.::2 1EAb. 83 10.::=•• ::'1
2b. 00 6. f.,t::, 1 :,2':*b. 03 1"288.08 Hll::!~. 4=-..
27.01.) E:•• ':J2 12'~~./b ·=*~·3. 33 lUt:,.'='.43
28. (II) 7. 11 12'34. '32 734.(16 1016.64
2':1. (l(l -;1. ~3 1 :2'~~~ •.~() 622.:34 ':'4l:l.86
30. (H) 7.6':1 12':12.73 510.61 86~.(l7

31 .00 7. '~4 12'31.62 4E,E:..98 77b.61
32.00 8.20 12'30.6'3 447.':11 6':14. 13
33.00 8.46 128':1. '34 428.84 61';;.30
34.00 8.71 128';;.35 40':1.78 553.33
35.00 8. ';;7 1288.8':;' 3':;'0.71 4':;'6.72
36.00 .~. 22 1288.55 371.64 44':1. 14
37.00 '~. 48 1288.28 352.:'7 40'~. 45
38.00 ';;. 74 1288.08 333.5() 376.0'3
3'3. (II,) '3. '3':1 1287. '=,2 314.43 347.43
40.00 10.25 1287.7'3 2t~5. 3E. 321.8'::'
~/~ 120

lE. 13 12'3t:·.07 ~44 $'=' 123.....
K T Il"lE LEVEL INFLOW OUlFLDW

1 • ()(l t.i • :';;'f:.. 128;'.03 ~,1 • uO 28. ':t'3
::~ • (l(l 0. ~f 1 1287. 14 127. 4'~ E.b. '~4
~':I 00 U. 7~/ 1 :;;;'8-/ • ;:.: 1 200.00 11)(1. '~1-'.
4.(>1.) 1 03 1287.4b 2(lU. (H) ] .",' 4:';~. ......... (Ju 1 • 28 128/. ':...8 200.00 12:.1 • 1.2... ) .
E.• 00 1 .04 1287.6'1 :';~O(l. (ll) 148. (lE;,

7. (Ii) 1 • 7':1 128/.75 200.(10 1 ::It::.• ::'=.
8.00 ~;~ • ()t:t 128/.82 ::~oo. (H) 1E:.3. :::4
'~. 00 ·-.1

~~ 1 1287.87 200.00 161:1.87......
1 ( J. (I(l :~ • ~IE-.J 1287. '::I::: 200.00 17::;.43
1 1 • ()(J :;;;'.82 1287. ':tb 200.00 J.77.22
1:;:.00 3.07 1288.00 200.00 180.42
1:;:.0(1 ,:,. -::...:", 1288.03 200.00 183. 1--:',-_'. _10-) .....
14.0u ~::. 5':; 1;~88. 0:5 200.(l0 185.42
15.00 3.84 1288.08 200.00 187.3';;
1E.• 00 4. 10 1288. 10 200.00 18';;.08
17.00 4.36 1288. 1 1 200.00 190.03
18.00 4.61 1288. 13 :200.00 1'31.78

I
-I
-I
'I
'I
I
-I

I
rl
c

fl, 1

fl
a
;1
i.

:1

:1
.. 1
::1

I
I



:Ll1.23

OUlFLOW
0.00

30:;;:'.40
173. :7i8

117b.02
1073.88

':154.8=.

1':16. ':;'7
200. ';:lE!

19':1.60
200.11
200.06
1 ';J'~. '31
200.01
200.01
200.01
200.01
200.01
200.01
200.01
200.01
:::::00.01
200. (11

:::::00.0]
:::'::04. 1b
t,.':J',). /0

104('.08
11 '~':1. 5::;

734.06

INFLOW
51.00

127. 4'~
200.00
200.(>0
200.00
200.00
200.00
200.00
200.00
:;;::00.00
:;;:00.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
~:Ol). 00
:;:::00.00
::-:(H) & .~H)

11 :::::::," (H)

18·~.::. 15
1646.83
1288.08

12'33. 8'~

1287.24
1287.24
1287.24
1287. ~:4
1287.24
1287.24
1287.24
1287. ;:'4
1287 • ~~:'4

1287. :;';~4

] :;~8}. 7'::/
1 :;::~8'~ • !':l::'

L2·:::f~:. 4/
1"::":1::1. bO
1~"~6. 05

1287. ;'4
1287.24
1287.;24
1~-;:'87. 24
1287.24
1287.24

1287.27
1287.23

LEVEL
1287.00
1287.55
1287.18

b .. 1::1

~,.EA

7.17
7. q::::

b. ':-t2

t:... 4 1
Eo. f.b

1. 54
1 • 7'3
2. ()5

3.84
4.10
4.36
4.61
Q.87

2.56
:'.82
3.07

TIME
0.26
0. :::,1
0.77
1.03
1.28

4.00
3. (H)

t
'"
"

1.00
2.00

Lb.UO
~~/ • (ll)

28. (ll)

2'3.00

f:,.OO
7.00
8.00
';j.OO

10.00
11.00
12.00
13.00
14.00
1::,.00
16.00
17.00
18.00
1'3.00
:~:O. (,lI.,l

::::~ 1 • l)(l

~":: ::~ • 00
~~':-7: • 00
;::4.00

1 ':1. I)f.l q. ~:ll ) ~~B8, Jq ;':'1)1). 1.11) 1':'~~. ~b

~I). '..II) .. 18
1<[

It. :;'~lJt). l)1I 1 ':1':: • 11::1 (,-,.f. .:.

L 1 • (11.1 ~:,. ~~~:f 1:':~ ......... 1b :;'~I)(l. 1.11) J ':1q. 5':;'
"LL. (h) t..b4 1281::1.3b :::=-6. :':::~J :;;;~ 1 O. t::f3
~~3. (u) 5. S'::f 12B':1.58 1 125.(1) 2':'0. 1(1
24.00 b. 15 12':11. t::f1 lS':;'3.75 3':1b.04
25.00 6.41 12':;'3.72 1646.83 468.08
26.00 6.6b 1 2':14. ':16 1288.0S 50'~. 65
27.00 6.92 12 t:l5.63 92';J.33 530.55_
28.00 7. 17 12'35. '~3 734.06 53'~. 91
2'~. 00 7.43 12'~6.07 622.34 544.08
30.00 7.6':;' 12':;'6.05 510.61 543.45
31.00 7. '34 12'~5. 95 466.98 540.41
32.00 S.20 12'35.83 447.'31 536.67
:'::2:. ()() 8.46 12'~5.68 428.84 t=,.,.,.-) ·-11:'

;J",;;,..:..,,;;;;;J

34.00 8.71 12'::15. =.2 40'~. 78 tt27. 15
35.00 8. '37 12'35.33 3'30. 71 521 .38
36.00 ':.. 2::;:~ 12'::'5. 13 371. fA 514. '34
37. (Il) '~. 4B 1294. '~(l ~:5:~~. 5·7 =,(17.81
::::8.00 '3.74 12'34. b6 333.5() 500.01
3'3.00 '3. 9':3 1294.41 314.42: 4'31. 53
4(1.(>(1 1 (:). 2~t 12'::t4. 13 Z':1~. 3b 482. ::;:4
~J; 108

-j 4 l::;;:':tb.O::, 123tJ $::':.453

'I
rl

'I
;1
rl0 0

:1
·"1,·,..:.

II

:1
fl
l.

il
'I
:1
[I

:1
il
I
rl

I



30.00 7.6':1 1291.()(I 510.61 t:l18.08

'I 31.00 7.':14 1r' .82 4bE..98 680.25
32.(10 t:.I. ;~o 1~ . .02 441. ':H 5t:lL 55
~}3. c)() 8.4b 1288.53 428.84 50b.47

-I 34.00 8.71 128H.23 40':1.78 4t13.24
35.00 8. ':17 1288.(14 3':tO.71 417.06
36.00 ':J. 2;~ 1287.':11 371.64 3B':t.75

I
37.00 ':1.48 1287.80 3tJ2.~7 3E.E:,.73
38.00 ':1.74 1287.71 333.5(1 345.45
3':1.00 ':"'. '::J':1 1287.b3 :-~ 14.43 324. '3S
40.00 10.25 1287.55 2':'5.36 304.68

'I~ ): 108
11 8 12'36.03

"I V TIME LEVEL INFLOW OUTFLOW-"
1.00 0.26 1287.00 51.00 0.00
2.00 0.51 1287. 17 127.4'3 112.36

I
3.00 0.77 1287.31 200.00 151.71
4.00 1.03 1287.40 '200.00 173.03
5.00 1. 28 1287.46 200.00 184.0'3
6.00 1.54 1287.4'3 200.00 190.37

; I 7.00 1.7'3 1287.51 200.00 194. 10
8.00 2.05 1287.52 200.00 196.35
'3.00 2.31 1287.53 200.00 197.73

I
10.00 2.56 1287.53 200.00 1'38.60
11.00 2 .• 82 1287.53 200.00 19'3. 13
12.00 3.07 1287.54 200.00 19'3.45
13.00 3.3::: 1287.::4 200.00 1'~'3. 65

: I 14.00 3. =,'3 1287.54 200.00 l':"3.7'":j
1::'. (lu :;;.84 1287. ::'.4 2uO.ul.) 1'::J';j.8b
16. (H) 4. 10 1281. ::':.4 200.00 1 ':J';j • ':12

I 17 • I)'.) 4. ~:b 1287. ;:.4 2ul). iJ() 1':1'::1. ':15
i 18.0(1 4.61 1281.54 200.(10 1':1';} • ':"'!::s
L. 1':1.00 4.87 1287.54 ::;;~oo. 00 1'3'3. '35

'I 20.00 "" 1 --:' 1287.54 200.00 1'3·~. 95;.J. ~.'

~-::1.(l0 ::1.38 1287.54 200.00 1':1'3.95
22. ()() 5.64 1287.83 356.25 248.70
2:::::. (HJ 5.8':1 128':1.44 1125.00 426.30

I 24.0(1 6. 15 12132.2'=* 18'33.75 627.3':1
25.00 6.41 12':14.4'3 1EA5. 83 746. 15
2E,.00 6. E.5 12'35.57 1288.08 802. '35

I 27.00 6. '32 12'36.0::: 92 13. :=:3 81'3.32
28.00 7. 17 12'35. '30 734.06 813.3'3
2'3.00 7.43 12'35.56 622.34 797.7'3

I
30.0(1 7.5'3 12'35.03 ::,10.61 772.68
:::1.00 7. '34 12'34.43 466. '38 743. 13
32. (H) 8.2(> 12'33.84 447. '31 713. O'~
33. e,() 8.46 12'33.27 428.84 682.58

I 34.00 8.71 12':12.71 40'3.78 E.51.64
3::'1. ()() 8. '~7 j 2'::J:~. 18 3'30.71 620.30
36.00 '~. 22 12'31 • f:.E. :::71 • fA ='i88.62

I 37.00 '~.48 12':1 1 • 17 852. t:,7 556. b~:
38. (Il) ':"'.74 12'30.70 ~::3~: • ~.~) 524.3'3
3'3.00 ':J ••:t.::t 12':10. Lb :::14.43 4':11 • ':lb

I
40. (Il) 1u. :;~~5 ] 28'::'. 84 ::~":t::,. 3b 4::'~.40

I
I

-5" -

\ \

(

819 $3.226



3 ... '=*6..
-I

v",

I 1.00
~.OO

3.00

I
4.00
5.00
6.00
I. (II)

I 8.0(1
'3. (ll)

10.00

',I 1J..00
12.00
1:::. 00
14. (ll)

I 1 ::•• 00
16.00
17.00

I
18.0(1
1';}.00
20.00

I
21.00
22. (H)

23.00
24.00

I 25. ()()
26.00
27.00

I
28.00
2'::'. 00
:;:0.0(l

I
;::: 1.00
3::;:: •. ()()
33. (\1)

~:A. (H)

I :::::... (H)

:;:E:, • (H)

37.0u

I
:::8. (II)

3'~. 00
40.00

I
I
I
I
I
I

10 ( 8 1296.00 (' ':16 S3.bbb

TIME LEVEL INF'LOW OUTFLOW
0.26 1287.00 ~1 .00 0.00
0.51 1287.20 127.49 132.02
0.77 1287.30 200.00 164.71
1.03 1287.38 2(11).00 183.06
1 .28 1287.41 200.00 191. 40
1 .54 1287.43 ~OO.Ou 1'~~. ~1

1- I'~ 128-/.44 :;;;:00. (Il) 1':11. b4
2. (J:-J 1287.44 :200. (II) 1 ':::lCl. 74
:':::.~l 128'7.45 200.0U 1':1':1.34
2. =16 1:287.45 200. ()() 1':J'.;f.64
::;;:. 8:;;~ 128-1.45 200.00 1':1':1.81
3.07 1287.4~ 200.00 1':J':1. 8':"
:;:. :~~: 1287.4=. 200.00 1':J':1.94
::: • 5':- 1287.4~ 20(1.00 1':3':1. ';:14
3.84 128/.45 '200.00 1':1'~. ':J4
4. 10 1287.45 200.00 1':J';:I.94
4.36 1287.45 200.00 1':1':1. 94
4.61 1287.45 200.00 1'3'3.94
4.87 1287.45 200.00 1'3'3. '34
c:.- 13 1287.45 200.00 1'3'3.94;:;J.

5.38 1287.45 200.00 1·;}'~. ':J4
5.64 1287.77 356.25 262.8':;1
5. 8'~ 128'~. 48 1125.00 470.0'3
6. 15 12'32.47 18'~3. 75 E,':18. 18
6.41 12'34.68 lEAS. 83 827.85
6.66 12'35.7''=* 1288.08 885.43
b. '32 l2'3E..00 '32'3.33 8'36.07
7. 17 1 ;~'35. 7() 734.06 880.78
7.4;::: 12'3=- • 18 €:.22. :::4 854.38
'.7.6':':' 1::;;"~4.48 =.10.61 816.7':3
'j • '::l4 1 ~-;::'~~~:. /:: 4t:.b. '~8 /74.20
8.:.:u 12'~',;;;. (H) 44}. '~1 '/31.bb
~;. 4t:.' 1 ~":1~:';:. :::3 42c:.t .84 t:.,81~. 32
8. 71 1 :':":11 , /0 o::j (1'::1. I'd t 14 ~i • 3~,
8. ''-:!7 1:::'::':n .L' :;::'~O. 71 b05.86
'::- . 2:~~:: 12'~(l, 58 371.64 565.0':;1
'~. 48 12':1u. o'~ 3::,2. =i7 ::,25.2()
'=;.74 1:28'::1. E,5 ~:~::::. 5() 486.34
I~. '~'3 128'~. 26 314.43 448.64
10.2~ 1288. '31 2';'5.3£, 412.25



\ ,
LeV E L f' DOL tv.: u U lIN l::i

("

3182
~5TH STREET SlORM DRAIN'

$/CY2.5

1 F~ I AL2 • LF'F~

TF.: I AL2. PF.:N
01-2':1-1992
BJF"

~·~:OJE.Cl NAME:
_11:4 NUMBEF.::

PUT F"ILE:
TPUT F"ILE:

DAlE:I:
Outlet Pio~ Lenoth: 5280 feet

I itlet Pipe N-value: .0165
it Cost for Pipe: 1.5 $/dia-in/lf

dnit Cost for Rioht-of-Way: 2 $/so-tt
_'lit C':,'st f,c,r Detentic,n Basin Excavatic,n =

tent ion Basin Depth = 15 feet
- tentlon Basin Side Slopes (~:1) = 4
~lXEd lailwater L~vel: 1?87 teet"IS::.ln ~'-,ttc,m Level = _ , ~~'--feet

,lEln Ic.o Level = l;':;OU teet
Startino Water Level = 1285 feet

l eeboard Level = 4 teet
,artino Too of Basin Surface Area = 10

~umber of Time Increments = 40

Iccuracy of Estimate = .1 feet

, fIc."" Hydrc10raph Data

.IMi::
~~:S)

INFLOW
(CFS)

-7-

8 '" 12'::;10.0:::: 10l::St· ~::-;. ()::; I;;J

V lIME LEVEL INFLOW OUTF'LOio-J
1.00 0.2b 1285. i =i ~1.00 0.00
2.00 0.51 1285.60 127. 4'~ 0.00
3.00 0.77 1286.33 20(1.00 0.00
4.00 1.03 1287.08 200.00 102.77
5.00 1.28 1287.31 200.00 200.44
6.00 1.54 1287.31 200.00 200.08
7.00 1.7·~ 1287.31 200.00 200.00

I
I

O. =.8 0.0(>
1.25 200.00
E..08 200.00
b.57 1'370.00
7.50 808.00
8.25 481.00

10.83 :;;;'8'3.00

I)DDDIi lJBDtJ Ii II J..' iJ ['D IiDBDJ)Dl'DDDV [JV J) j;:VDij Ii DDDJ) 1)Di.J i.J LJD}) j;:DDIiDDD{I f... V};:V i.JDLJ jj 1.11.' i..' ....
3PIoe ::.: Det~ntion3BaEin Area 3 Maximum We~er ~ MaXImum::': Cos~ 3

1_- ::'f 're'D -:~;- tt.:·ttc·m ::.: bur1c1:tce Level::: ULltT1C.·", .'-; .-;

,SIze 2 (Acres) 3 (Acres) 3 (feetJ , ::: (e1s) 3 (51UOu)~

t~· DDDiJD[J ,(" IiV i.! jj I.e' DDIi IiD,41/IiJ.,' IiDVDIiD11 VRDj) LJDVLlI) l.J LJ II J) DDIJ LJ H D J.I i) l.Ji/1.1 i/ i.J £1 H l)DLJ LJ LJV i/LI r
y: 1:.::0

I~~

,I

I
I
I
I



$3.213544

("

IbO.~l

lbb.81
171. 7~
17:'.8l-:'
17':1.28
182.17

114.5=,
131.b:2
14':::. ':1::',

OUTFLOW
0.00
0.00
0.00
0.00
0.00
0.00
0.00

87. ':10

4'36.72
44'=*.14
40'::;!.45
37E.• O':1
347.43
321.8'3

b':14. 1~:

61':t.30

~I)IJ. 1)1)

:4l,.ItJ. \.11)

LVl.l. (lIJ

~(lI"I. (10

200.(.10
~OO.O(l

200.(10
200.00
200.00
200.00
2(10.(1(1
2(1).00
20(1.1)0
2(1).00
310.55
58'3.16
884.81

1035.00
1085.44
1OE,':t. 42
1016.63

948.8::;·

8E:.Ei.Ol
TIE,. 61

INFLOW
51.00

127.4'3
200.00
200.00
200.00
20(1.00
200.00
:200.(10
200. (Il)

:20u.00
.:::(}t..I. (Il)

:':~(It.l • (I' J

2uO.00
:20t). u(I

200.00
200.00
200.00
200.00

-9-

352.57
333-.5(>
314.43

12'3E.• 07

2'35.36

929.33
734.05
b22.34
tl1(1.b1
4b6. '38
447. '31
428.84
40'~. 78
:'::'~(J. 71
371.64

,.;;"" II) • \, II)

~~I)I). OI"l

:':::00. I)t)

200.00
200.00
200.00
200. ()(I

200.00
200.00
21)(1.00
200.00
200.00
200.00
200.00
356.25

1125.00
18'33.75
1546.83
1'288.08

1'-:'""-

1~87 . ::,..:.:

1288.28
1288.08

l;;;~'i::I2. 73
1 :;;;~'31 • b:;;;'
1 :;;"3u. b':f
128':1. ':,-14
128'3.35
1288.8':1

l~·);:(/. 7:'::'

12tO. :":t
128l. 8~.

1287. ':to
128/. '35
1287. '~'3

1288.02

1287.7'3
1287. '32

128/.1::04

12'35.22

LEVEL.
128=•• 07
1285.27
1285.60
1285. '35
1286.30
1286.64
128b. '::4':,-1
1287.24
128~(. 40

J Ll::Il • ~.: 1

12'36.03
12'35.76
12'34. '~2

If .~:il
1 ;.;;.\_, • ~:n

121::0.31
12t::O.31
1287.31
1287.31
1287.31
1287.31
1287.31
1287.31
1287.31
1287.31
1287.31
1287.74
128'3.65
12'33.00

0.26
0.51
0.77

8. ':fI

2.8":::
3.07

:::.1::14
4. 10
4.3E,
4.61

1 • ()~:

2. ()~

8.:':::0

16

TIME

1.28
1.54
1.7':;'

7.43
7.6':,.1
7. ':14

~::. 5'::1

8.4b
8.71

5.13

,,:. • :':1]

5.38
5.64
5.89
6.15
6.41
6.56
6. '32
7.17

'~. 48
'3.74

r'") ,..., .... ,

.:i • .:i.:i

3.5':t
~.84

4.10
4.36
4.61
4.87

'~. ':t'~

10.25

b.Ot)
7.0(1
8.00
'~. (II)

If).OO
1 1 • (II)

12. (If)

1 :::. u(l

) 4 • (If)

1='. 00
16.(1(1
17. (II)

18. (ll)

1::I.IJtJ

':I. ';10

K
1.00
2.00
3.00
4.00
=·.00

34.00
3~.00

:::6.00
37.0u
:;:8. (H)

~':1. 00
40.00
~: 120

:3~. ()()
33. (H)

11). (IlJ

11.0U
12.0(1
1:::.00
14.00
10.00
15.CH)
17.00
18.00
1'3.00
20.00
21.00
22.00
23. ()()
24.00
25.00
25.00
27.00
28.00
2';:'.00
:;:1).1)0

::: 1.00

-I·
I
I
I
~I

I
I
'I
I
I" 1

I
I
I
I
I
I
I
I
I



1230

(
184.63
18b.72
188.00
2llb.07
2t:f/. 4:';~

;::':14. 74
4b7.3t:!
OO-:t.2~

530.2-/
53':t. E.':1
54~. 8'::1
~43.L7

540.22
535.47
532.04
526.92
521. 13
514.&E.
507.52
4'3'~. 6'~

4'31. 17
481.94

282.:L8

123().25
1175. '~.q

1073.81
':1::,4. t:!9

1 'fiB. :):2
;L00.42
1'3·~. '31
200.01
200.01
;LO(l.01
200.01
200.01
200.01
200.01
200.01
200.01
200.01
200.01
200.01
200.01
3E.4.07
6'~0. 58

1040.40
119'3.36

OUTFLOW
0.00
0.00
0.0(1

':Jb. (I"I

356.25

INFLOW
51.00

127.4'::1
~::~O(l. (10
:::::U(l. (ll)

;L()Cl.UO
::;~OO. 00
200.). 00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00

i34.0b

734.0b
622.34
510.&1
46E..98
447.91
428.84
40'~. 78
3'~0. 71
371. fA

200.00
200.00
2(1). (U)

·352.57
333.50
314.43

1125.00
18'33.75
1646.8::':
1::;;'88.08

11 ;;;~~. (1)

18':13. 7':,
1EAb. 83
12t:l8.08

12'~4. S'~

12'~4.55
1294. 3'~
1:294.12

LEVEL

128'3.85
12'~3. 47
12'35. E,t)
12':tE,. 05

1287.24
1287.24
1287.24
1287.24
1287.24
1287.24
1287.7'3

1285.77
J.286.70
1287.0t:·
1287.48
1:;;'87.24
1287.24
1287.24
1281. :';;:4

1287.24
1287.24
1287.24
1287.24
1287.24
1287.24

12'~3. 8'3
12·:t~~. 4=,

4

1288.(14
12F'''.07
1:A . (1':1
12~8.3(1

1Ll:::I'::I. 53
12':11.7t:!
12'33.70
1~'::I4. '3=.
12'35. &2
12'35. ':13
12':t&.07
12'::16.00
12'35.'~5

12'~5.82
12'~5.68
12'~5.51
12'~5.32
12'~5.-12

2.31

TIME

:=:.07

~;. 84
4. 10
4.36
4.61
4.87

1 • 7 ':1
2. (>5

5.38

7

5.64
5.8'3
6. 15
&.41
b.E.f..
b. '?:::::
/ • 1 7
/.43

~. 13

2.56

0.26
O. ::,1
O. TI
1 .0.::
1. ::;;'8
1. ~,4

·:J.22

8.46
S.71
8.97

~J. b4
5.8'::f
b.1=,

5.38

4. S"7
5.13

'7.17
7.43
'7. &'3
7. '34
8.20

6.41
b.bb

'~.48

'3.74
'~. '3':t

10.25

\ \

2. (H)

~.:. ()~)

lo'"r'o,

1.00

4. (II)

=t. ()()
t .. (lI)

7.00
8.00
'3.00

10.00
11.00
12.00
12.00
14.00
1 ~" 00
lE,.OO
17.00
18.00
1'~. 00
20.00
21.00

::;~E,. 00
:::'7.(1)
28.(1(>
2'~•• (1)

2~). ()(>

22. ()()
:::3. (H)

24.00

19.(10
20.qO
~~ 1 • (10
;;';~L. 1.10
23. (u)

L4.I.II.1
~5. 1.10
Lb.!)!)
27.00
28.00
2'3.00
30.00
31 .00
32.00
33.00
34.00
35.00
36.00
37.00
38.00
3'~. 00
40.(10
X 108

"1
"I
I
I
"I
I
t
I
I
I
I
I
I
I
I
I
I
I
I



81'3

324.,9::::'

811::1.18
686.38
581.69
5C)5.57
453.33
417.11
38'3.78
366.70
345.48

OUTFLOW
0.(10
0.00
0.00
0.00
0.00

140.08
157.63
181.16
188.67
193.07
195.73
1'37.34
1'38.35
1'38.97
19'3.36
1'3'3.58
1'3'3.74
1'3';:1.83
1'~'3. '30
1 ';j':;j • '3=,
l':1':;j. '~~

:L4~. "/0

6:.0.:'::'::1
74b.1=,
802. '35
t;1 '~. 32
813.3'3
7'37.7'3
772. E,8
743.13
713.09
682.58
E,51. 64
620.30
588.62
=,56.63
524.3'3
4'31. 96
45'3.40

-10"-

6:22.34
510.61
466. '38
447. '31
428.84
40'3.78
3'30.71
371.64

'32'~. 33

314.43
2'35.36

12';:Ib.03

734.05

352.57
333.5()

352.57
333.50
314.43

510.61
466.98
447.'31
428.84
40':1. 78
3'30.71
371.64

INFLOW
~il. 00

127.4'3
200.00
'200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.01.)
200.00

1 1 :':::'::;. (.Ii)

18'~3.75

1645.83
1288.08

12'34.4':1
12'35. E,7
12'36.0::::
12'30. '30
12'35.5Et
12'35.03
12'34.43
12'33.84
12'33.27
12'32.71
12'32. 18
12'31.66
12'31. 17
12'30.70
12'30.2E,
128'3.84

8

LE.VEL
1285.10
1285.41
1285. '31
1286.43
1286.94
1287.26
1287.38
1287.44
1287.48
1287.50
1287.52
1287.52
1287.53
1287.53
1287.5::::
1287.54
1287.54
1287.54
1287. :'.4
1 :;~8j .54
J :;:::87.54
128/.83
128':1.44

12':1 1.00
14' '\.82

12.... '. 0:2
1288.53
1288.2::-::
1288.04
1287.'31
1287.80
1287.71
1287.b3
1287.55

2.31
2.5€..

2.05

::I.l:~

4.E:.l
4.87

5.b4

7. 17
7.43

11

7.6'3
7. '34
8.20
8.46
8.71
8. '37

'~. 48
':J.74

b. 1~1

b.41
E:,.66

2.82
3.07

T 1 rlE
0.26
0.51
0.77
1.03
1.28
1.54
1.79

1.6'~

7. '~4

:::.84
4. 10
4.36

8.4fJ
8.71
8. '=,7

8.20

':I. '3'3
10.25

9.48
'";J.74
'3. ':1'3

11).25

30. (If)

'I 31 .pO
32.00
3~i. c)()

'I 34.00
35.00
36.00
37.00

'I 38.00
3';:1.00
40.(10

:r ~; 108

~I .:""1. 00
:2. (ll)

3.00

-'1 4.00
5.00
6.00

:'1 7.00
8.00
'3.00

1(1.00

I 11.00
12.00..

1::::.00

[·1 14. 00
15.00
16.00

I
17.00

I 18.00
c 1'? 00

:20. (1(1

rl :21.0U
:2:~~ a (H)

::;;':.::. uu

I :24. (ll.l

~-::~::I. (H)

2f... (H)

I
:i7. ()(J

28.00
.. 2'~. 00

I
30.00
::: 1 .00
32. ()()
33. (H)

I 34.00
~':::'. ()()

36.00

I
37.00
38.00
3'3.00

I
40.00

<, --

I
-.'.-

I



10 ( 7 12'~E:.. 00 ( .~E:. "3. -/:i!b

TIME LEVEL INFLOW OUTFLOW
O. ;;:~f:, 1285. 11 51.00 0.00
0.51 1285.45 127.4'~ 0.00
0.77 1286.00 200.0(1 0.00
1.03 1286.58 200.00 0.00
1.28 1287. 15 200.00 114.49
1.54 1287.81 200.00 166.42
1 • 7'?J 1287.38 200.00 183.80
2.05 1287.41 200.00 1'~1.77

2.31 1287.43 2(10. (u) 195.73
2.56 1287.44 200.00 197.75
2.82 1287.44 200.00 198.82
3.0"7 1:487.45 200.1)0 19'~. 40
3.33 1:.':::87.45 ;;';:00.00 1':1':1. f::, 7
~:. 51=, 1:~'87. 45 :;;~(IlJ. (lu 1 '~':J. i:l3
3.i:l4 1287.45 ·;;';:u(I. (lU 1 -:1';J. ';J L
4. 10 1287.45 2(10.00 1'3'~. 94
4.36 1287.45 200.00 1'~'::J. '?J4
4. E.1 128'7.45 200. (H) 1 '::I';:'. 94
4.87 1287.45 L(XI. (leI 1':/';; • ';;4... 13 1287.45 200. (u) 1':/';;. ':/4;;;J.

5.38 1287.45 200.00 1':/'3. '34
5.64 1287.77 356.25 262.8'3
5.8'3 128'3.48 1125.00 470.0'3
6. 15 12'32.47 18'33.75 6'38. 18
6.41 12'34.68 1646.83 827.85
6.6E. 12'35.7'3 1288.08 885.43
Eo. '32 12'36.00 ':'2':'.33 8'36.07
7. 17 12'35.70 734.06 880.78
7.43 12'35. 18 622. ~:4 854.38
7. 6'~ 12'34.48 510.61 816.7'";J
7. '~4 12'33.72 46E,. '?J8 774.20
8.2() 12'33.00 447. '31 731. E,b
8.46 1.2'32.33 428.84 68':1. ~:2
8.71 12'31.70 40';:1.78 647. :::3
E:l. '~I 12'::11 • 12 3':10. 71 E,O=•• 8E.
.~. 2::;~ 1L'=H). ti8 '371.64 ::·65. ().~

':'.48 12'";J() • (I'~
~-,J:,. .-. ~-, ='25.2()..::J.~..::.. _,,

'~. 74 128':J.1::.5 33;.:;. ::'~) 486.34
';t • ':J':i 128'3.26 314.43 448.E:.4

10.25 1288. '";Jl 2':15.2:b 412.2~

-l\-



I .1 N I.:J

$/CY

...: U OJ

(

2.5

t" lJ U L,

(

BJF

~~lH Sl~~~l SlORM DkHIN

, F:~ H~L3. LF'R.
'-f": 1AL3. F'f.:N

,8182

:1 .
t"I-<~LtJ •.:.(:1 N141'II::.:

I,

B NUMl~E:: f·: :
F'Ul FILE:

'_ TPU1 FILl:.:
!)A1E:

'I:
Outlet Pipe Len~th = 5280 feet

I tlet Pipe N-valLle = .0165
, ~t ,::c,st f.:.r ~'~pe= 1.5 $/dia-in/lf

, It CC'5t fc,r "':lC~ht-clf-Way = ~ $/sQ-ft
Unit Cost for Detention Basin Excavation =

;"ttent ic,n Basin Depth = 20 feet
" tent i.:,n BalE1 n Side 81 c.pes (z: 1) = 4
r i ~,:ed Ta i 1 wat er Level = 1~7 feet

c,','.5in Bc,tt':lm Level = 1280 fe-et
I~sin "00 L~vel = 1300 feet
Lstartino W~ter Level = 1280 feet
_Iyeebc.al"d Level = 4 'feet
. ,~rtino Too 0+ Be5in Surf?ce Area = 10
t, Imbe-r ':- f -, 1 me :i. n,: l' ement: s = <:1'1.)

Accuracv Of Estimat~ = .1 feet:·

'1, t l,:,w Hydr c,or eoh Llat a

IN\- L.Ul-J
(CFS.l

0.00
200.00
::00.00

1';:i70.00
808.0(>
481.008.2t:i

b.08
b.E.7

1 (>. 8:::: 28'=, • 00

;'Iv IiVDDVF:.:Dli 1)DVD 1)1)VD E:lJ LJD 1)DDDV[)D[) BDDDDDDDDD l) II [)VDlJBIIlJIJ[) DDDDlJBDliDDLJ LJ DV ::"
"';::Pil:,e :=: [Jett?ntic,rI3Basin Area 3 M~,):imLlm Water 3 Ma):imum 3 CC'5,t 3
'I~ 3 ":'0 3 B.:,tt,:.m 3 SLlrfa.:e Level::; Outflc-w::; 3

S i z e 3 (A,: y es) 3 (Ao: l" es) 3 ( feet) :3 (c f s) .3 ( $1 0(0) 3
.~ DDIiDDD~DDIJDDDVDDD~1)DDD1)DDDD1JDRDDDDDDIJliD1J1JDDVDRDD1JDDDDDDRDDlJDDLJDVY

:::~ ~,; 120

!I, .

~:I

$.:;.14U

fJU'i FLU\,.J
U.flO
0. I)()

0.00
0.00
0.00
0.00
(1.(10

::,1. uO
lrJFLUW

1L/.4':.4
20u.OO
20t).OO
200.00
200.00
200.00

4

J. 2l=l1 • ::i I

12t:lL.45
1283.81
1284.14
1284.95

LE:.\lI::.L.
1280. 1 l:.1

8

~.l • Lb
I). =t1
1..).7 l
1 .0;'::
1. :28
1.54
1. 7'~

E.• Ol)
7.0(1

t:'

1 .0(1
:':::.UlJ

:::.00
4.00
0.0(1

I
I

~ .,,'

,I
:_1

I
I



(

4':16.72
44·~. 14
40':1.4::,
376.0';:1
~4/.43

;:;:;~ 1 • t:l'~

DUTFLOlo-J
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1).00
0.00
0. (II)

I). OJ.)
0. (1I)

0.00
(1.(1(1

1E,':I. IJ:-:J

1 ':14. ':1:.!.
1';:'8.8::')
1 ':1':1. I"L
1 ':I':J • ':It-~

1 ';:":1. ':It.
1':;":1. YE,
19'~. 96
1'~'-:J. '-:J6
1':;""-:J. ':1b
1'~':I. ':16
l':J':1.96
310.55
58'3.16
884.82

:1.035.51
1085.45
1069.43
1016.64
948.86
865.07
776.61
6':J4.13
61'3.30

92':1.33
734.06
622.34
510.61
466.98
447. ':;'1

428.84
40':1. 78
;;:l':t0.71
:::71 .64

~,1. 00
127.4'3
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
200.0"'1
21.11.1, (II)

INFLOW

200.(1(1
:';;~OO. 00
2(11). (JIJ

:';;:00. (IlJ

;';:'(liJ. 1)1)

2(H.l. (IC)

~(lIJ. (II)

200.00
200.00
200.00
200. (H)

200.00
200.0(l
200.00
356.25

1125.00
18'33.75
1646.83
1"288.08

10

128l::t.28
12e:<8.08
1287. '~:'~

1281.7':J

LEVEL
1280.08
1280.32
1280.71
1281.12
1281. 53
1281. ':J3
1282.33
1282.73
1283.12
1283.51
1283.8'3
1:284.27
1284.65
1285.0:::
12t:j~.40

128~.i7

128b.13
1286.t,1)

12':;'6.03
12':;'5.7Eo
12':;'4. ':;'2
1293.90
12':;'2.73
12':;'1. 62
12':J0.6'3
128':;'. ':;'4
128':1.35
1288.8':t

1285.73
1?r- .~O
1 :.:.1\.. • ~~~~

121-4/ • J~'~

1:l~/. :;:u
1:2~i.31

1:'~B/.:':;1

121::/7.31
12B/.31
1287.31
1:'<::87.31
1287.31
1287.31
1287.31
1287.74
128':;'. bE,
12':;'3.00

:;~. 05

1E

TIME

~.84

4. 10
4.3b
4.61

3.5"=*

0.26
0.51
0.77
1.03
1.28
1.54
1.7':;'

7.17
7.43
7.6':;'
7. ':;'4
8.20
8.46
8.71
8. '~7

6. ':;'2

3.07
"'1 _.J-'.
.:;, • .::J"::"

2.31

2.82

5.13
5.38
5.E,4
5. 8'~

6. 15
6.41
6.66

:::. (J I

3. 5f~

3.84
4. 10
4.36
4.61
4.87

:2. (l~J

2.31
:;! • =It~

':-I. 4t.1
.~. '/4

'~. ':t'~

1 () l' :2'5

22. ()()
23. ()()

~~=f. ()()
36.00
2:7 • 00
:'::;:;j. (H)

",;;.:'~. uO
40.(>0
~; 1:2:U

~".

1 • O(l
:2.0(l
3.00
4.00
5.00
6.00
7.00
8.00
':;'.00

10.00
11.00
12.00
l:=;.Ou
14.(1(1

1 =" Oi)
16.00
17.00
1l::t.OO

8.00
':.. ~Il)

10. (IlJ

1 1 • IJI.l

12.1)1)
13. l.IlJ

14.(1)

1 =" til)
16.00
17.00
18.00
1':;'. 1)(1

20.00
21.00

:24.00
25.00
25. ()()
27.00
28.00
29.00
30.00
31.00
32.00
33.00
34.00

r"1

'J
'I
'J
~I

-I
I
1
I
ell
~I

:1

~I

I
,I
,_I

"I
..1
'I



$3.56'31230

0.00
67.23

1(14. ':1&
150.40

518.74
512.06
504.07
4':H:,.56
487.75
478.20

=-38.42
534.::'7
530.00
524.72

381.87
450.63
505.2'3
527.62
537.b2
542.11
t,':;1 .54

OUTFLOW
0.00
0.00
0.00
0.00
0.00
0.00
0.00

2(>(>.77
1'::1'::1. /~;
:21)(>.0E:

I '~'='. ';;' 1
:'::'()(). () 1

200.01
200.01
200.01
200.01
200.01
200.01
200.01
200.01
200.01
364.10
b'30.62

1040.48
119'3.44
1230.31
1175.97
1073.87

'::J54.80622. :::4

35&.25

734.06

INFLOW
51.00

127.4'3
200.00
200.00
200.00
200.00
2Uu.OO
2(>0. (ll)

2uu. ()()
..::'(Il). ou
:.:::CH,.1. ()t)

:':;:O(l.ou
:200.00
200.00
200.uO
200.00
20p.OO
200.00
200.00
200.00
200.00

314.43
2'35.36

92·~. 33
734.06

12'36.05

~~(Il). 0(>

200.00
~:'OO. 00

::,10. bl
4bf... ';:,H
447. '::11
4~~8. 84
40'::1.78
~::'3(>. 71
3'i 1.64
·352.57
333.5C)

1125.00
18'33.75
164E·.83
1288.08

1125.00
18'33.75
1646.83
1288.08

128b.28
1287. :;!4
12t":!7.24
128i.24
1 Li:37. 2'"1'
lL8'7.24
1287. :;;;:4
1287.24
1287.24
1:::-:87.24
1287.24
1287.24
1287.24
1287.24
1287.24
1287.7'3
128'3.85
12'33.47
12'35.60
12'36.05
12'35.27
12'33.8'3
12'32.45

128:'::.17
1284.25
1285.28

LEVEL
1280.24
1280.94
1282.05

12'35.04
12'34.81
12'34.56
12'34.2'3
1294.01

3

128b.86
14:r".14
12.... 34
1~'87. b'3
128'::1.07
1291.47
12'33.50
12'~4.83
1295.53
12'35.8b
1:~':J6. (11
12'3:-, • '~'3

12'::1~. S';;
12'35. -iE,
12'35.61
12':J~.44

7

2. ()5

6. 15

1.28
1. 54
1 • 7':;

4.3Et

0.26
0.51
0.77
1.03

:;;;·.t::C

~;. 07

4.61
4.87

fJo 41
6.E.6

:'::.5'3

6. '32

;'::.84
4.10

=,.38
5.64

':1. 2~:

7.17
7.43

TIME

8.46
8.71
8. '-;;7

5.38
~). b4
5. 8'~

6. 1~
6.41
b. bE,
6. '32
7.17
7.4:3
-I • f:,'~

I. ';;4

8.20

4.8/

'::1.48
'3.74
9.9'3

10.25

I<
1.00
2.00
:::. ()()

2E.• 00
27.00
28.00
2'3.00

E,.OO
7.00
8.00
';;'.OU

1 (). ()()

1 j • uO
12.0U
1:'::.00
14.00
I =,.00
1f...OO
17.00
18.00
l'::J.OO
20.00
21.00
22. (H)

23.00
24.00
2::,.00

4.0(>

1 ':J. (II)

:;;~(l. pO
21.0(1
22.00
;;!3.0(l
24.00
25.00
26.00
27.00
28.0(1
:;;~'~. (I(J

~::O. (It)

;::11 • O()
3~:':~. 00
33.00
34.00
35.00
36.00
37.00
38.00
3'3.00
40.00
)'; 108

~I

'I
'I
:-1

r-I
f.-It':

t
i'l
il
i-I
\ ---

:'1
,I
I

:1
,I
,I

I
~

I
'I



H10

81':1

(

-/46.0E:,
802. 8'~
81'~.2!

813.~4

7'.;J:t.7';:;
772.62
743.06
713.01
682. =..0
E:,51. =,5

588.53
556.54
524.30
491.87
45'3.30

818.13
b86.32
581.62
bOt/.51
453.2'3
417.06
38'3.75
366.73
345.48
324.95
304.&8

ltUlFLltW
0.00
(J. (li.l

0.00
0.00
0.00
0.00
0.00
0.00
0.(1)
0.00
0.00
0.00
0.00

87.21
14'::J. '37
172.1'3
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Dear Ms. Baheshone:

The following items were discussed:

GEORGE L. EVANS, P.E.
JOHN O. KUHN, JR., P.E.

(

Indian community

EVANS, KUHN & ASSOCIATES, INC.

The Community has been provided the structural and
geotechnical engineering consultants proposals along
with EKA's recommendations. EKA will direct the
Community's approved geotechnical engineering
consultant to proceed as soon as necessary allotment
access permits are obtained.

Draft technical specifications are complete and have
been provided to the Community and Salt River Sand
and Rock. Draft general conditions are complete and
provided to the Community. Additional specifications
for load testing and hydraulic testing of CIPP will
be provided as soon as possible.

According to P.L. 93-638, bonding in the amount of at
least 40% of the total contract is required for fixed
price contracts for Indian-owned enterprises when the
contract amount is $1 million to $5 million. We
recommend that the Community require bonding of 100%
of the contract amount.

3.

2.

1.

ITEMS

96th Street Storm Drain
Value Engineering Work Session #3
EKA# 3182.3

EKA/SRP-MIC

INFO

EKA

ACTION

A work session was conducted in this office on January 27, 1992, for the
purpose of discussing design/construction options for the 96th Street
Storm Drain.

Re:

Ms. Nona Baheshone
Salt River Pima - Maricopa
10005 East Osborn Road
Scottsdale, Arizona 85256

January 30, 1992

CONSULTING ENGINEERS
727 East Bethany Home Road, Suite 0·225
Phoenix. Arizona 85014
(602) 241·0782
FAX NUMBER (602) 248·9158
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31823ITE.201/ADMIN1/dma

Very truly yours,

ff?;

Please inform us if your notes differ from those herein or call us
concerning any questions you may have. The next meeting will be
scheduled when appropriate.

January 30, 1992(ITEMS
(

A. Lower the conduit 2 feet to provide protection in
the event of channel erosion; and

B. Shift the conduit 8 feet east to eliminate the
need ~o relocate the overhead power/poles.

6. EKA will provide the Community with preliminary
analysis concerning a proposed detention facility to
be located within the SRP-MIC allotment at the
northeast corner of the Indian Bend Road. The
Community will review the desirability of using this
allotment for pUblic facilities.

7. EKA provided preliminary slope and drainage easements
for the 96th Street bridge north of the Arizona
Canal. Preliminary right-of-way requirements south
of the canal cannot be determined until the Community
provides EKA with topographic survey data south of
the canal.

4. EKA has re-run the hydrology to conform with ADOT's
modified design storm. The resulting flow is
approximately 2000 cfs in the 96th Street storm drain
system. Four conduit alternatives were provided to
the Community for consideration. The double box/CIPP
combination discussed during that session was
evaluated and found to be more expensive than the
four alternatives. The Community approved the CIPP
option for flow condition No.2.

5. Three alternate typical sections were reviewed and
Alternate C was selected with the following
revisions:

EVANS, KUHN & ASSOCIATES, INC.

~ UI£__----.
Clyde E. Anderson, P.E.
Project Engineer

cc: Mr. Earl Pearson - SRP-MIC
Mr. Richard Wilks - Shea & wilks
Mr. Wayne Hills - SRS&R
Mr. Gordon Bluth - SRS&R
Mr. Vern Wilson - SRS&R
Mr. LaMar Thomas, Sr. - SRS&R
Mr. James Carmichael - Phoenix Cement Company
Mr. Bruce J. Friedhoff - EKA
Mr. Clyde E. Anderson - EKA

SRP-MIC

EKA

EKA

EKA
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DATE
I.lD8 NO. 3182.22-14-92

ATTENTION
Bol, \~&rcl

RE:
Canal DetentionSRP-HIC Arizonn

~asin Outlet

.,-

E~ANS. KUHN &ASSOCIATEC~NC.
727 East Bethany Home Road. Suite 0-225

PHOENIX. ARIZONA 85014

:-ITO nOL ~:..rJ

706 t~st GcntryCir.

(602) .241·0782

Mesa, AriZona 85213

WE ARE SENDING YOU C§ Attached 0 Under separate cover via__-------the following items:

REMARKS _

o Specificationso Samples

o Resubmit__copies for approval

o Submit__copies for distribution

o Retum__corrected prints

o Plans
0 _

o Approved as submitted

o Approved as noted

o Returned for corrections
0 _

o Prints

. 0 Change order

o For approval

~: For your use

o As requested

o For review and comment

o FOR BIDS DUE 19 0 PRINTS RETURNED AFTER LOAN TO US

o Shop drawings

Xl Copy of letter

COpy TO·--------------------SIGNED: /;"., i, II I 'f- I~ r ,/t-
II encl.lu,..I.,.. 1tlIt •• ItlItod••'ftdly notify u••t:C;Z: Ryan Schul t% ,J

I

COPIES DATE NO. DESCRIPTION

1 2-17-~'2
.. Deter;tion Basin Outlet Calculation~.

.

THESE ARE TRANSMITTED as checked below:
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--I Salt River Plme.-Maricopa lndian Community
Arizona Canal Detention Basin Outlet

(

:'::l~~n~tlt.wol

(l~/lll·:1.L

========================================================================

~--I

The drainaoe outfall desion proposed by ADOT will reQuire that the
~utfall channel be chanQed to a detention basin. In order to drain
the detention basin an outlet pipe is proposed. This outlet pipe
would be installed below the Arizona Canal and would drain south to
the proposed 50 inch storm drain near Mc Donald Drive.

rl
[I

Cc.moute the reQuired detention vc.lume. averaQe releas-e rt!'.te. and
discharoe ratinQ curve. The discharQe ratinQ curve wl11 be used by
ADOT in HEC-l and H~C-2 analysis to size the outfall cht!'nnel Trom ~lma

Road to the Pima Freeway.
-----------------_._-----------------------------------------------------
Detention Basin Volume

-I
:1
,I

:1

Outtall Chennel West of Uutlet

to::amo

c:,:·ndu]. t

Intercector Channel Eas't OT Outlet

Detention Volume Used for Desion

= t:.l4U. Uti'.) ~u !t'

= C,I.J eo ~.,. .I') ':u T,

--- 4=tlJ. (.leu ·:u T't

= 4(>. I)U'.: CIJ T"t
---------- ..._.

= 1 • 3'='1.) to {.JI.)t.1 ': '_I T"t

= 1 • 400. (I(l(l CLI 't't
===========

4B.l

rr75

F lc.w
tcfs.t

:c!'::#.5
31.1

..:.. :J. b'-J T"t

(.J. l) 1 .:~

1~b4.~ tt

F"l co....•
(c 1s)

= 1. • 400. (l(H) CLI Tt

/ 24 hrs

/ 3.60(1 ~·ec Itw

= lb .: fs
===========

=

=

15.3
17.1

F"l c.w
(c fs)

-\-

L = ~evelooed Lenoth 01 Dl0e = 1.2 * I

n = ~riction n-value

1 - Lenctn OT Dloe

tw = Tallwater elevation at outlet

Pipe Diameter (Inches) = 1-' 18..
hw delta h s F"l c.w F"l c.w

(feet) (feet) (ft/ft) (c fs) (c 1s)

1274 '3 c:- o. ()0440 2.5 7.6.~

1275 10.5 0.00485 2.7 7.':1

Discharoe Ratinq Curve

Detent i.:.n Time

Detention Volume Used 'tor Desion

Averaae Release Rate

Averaae Release Rate
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ARIZONA CANAL DETENTION BASIN

PIPE OUTLET RATING CURVES
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