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SUPPLEMENT TO LACC DRAINAGE REPORT

1.0 PROJECT DESCRIPTION

1.1 Location

The project is located in Maricopa County in Southwest Phoenix, and is located in
Township 1 North, Range 2 East, Section 31 & Township 1 South, Range 2 East, Section
4. See Figure 1 for Vicinity Map.

1.2 Brief History

The Flood Control District of Maricopa County (FCDMC) is currently designing The
Laveen Area Conveyance Channel (LACC), a new regional flood control facility. The
horizontal alignment of the new channel generally follows the location of the existing
Maricopa Drain, an SRP tailwater ditch that also conveys storm water to the Salt River
during rainfall events. However, because of landowner and developer requests, the
proposed channel deviates from the existing Maricopa Drain at some locations. These
landowners and developers are also requesting that the Maricopa Drain be filled at these

locations.

1.3 Purpose

This report addresses drainage issues identified by the FCDMC that result from filling

sections of the existing Maricopa Drain as shown in Figure 2. This project evaluates the

following items.

¢ Perform a drainage study for the north side of Baseline Road from 59" Avenue to

67" Avenue. Route the 100-year flood through the existing inlets at Baseline and
65“’, Baseline and 63rd, and Baseline east of 63rd, to the existing Maricopa Drain,
and across Baseline Road from the north side to the existing Maricopa Drain, to
determine what flow rate is currently drained from north of Baseline Road to the
existing Maricopa Drain during the 100-year event. Provide the size of pipe
required to carry this flow from the existing inlets at Baseline and 65th, Baseline
and 63rd, and Baseline east of 63rd, into a pipe on the south side of Baseline, to a

pipe east of 63rd Avenue, into the LACC Project. Insure the pipe is

AZTEC ENGINEERING Page 1 Final Drainage Report
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SUPPLEMENT TO LACC DRAINAGE REPORT

sized so that flood conditions up to the 100-year flood are not made worse than
under existing conditions. | 4

e Determine if the existing Maricopa Drain between 59" Avenue and the LACC
can be drained east to the LACC. If feasible, size the dirt ditch required and
prepare a conceptual design for this portion of the drain. If this is not feasible,
determine if the existing Maricopa Drain can be tiled to drain to the east. Size the
pipe required and prepare a conceptual design for this portion of the drain.

e Determine if the existing Maricopa Drain between 59" Avenue and 65™ Avenue
can be tiled and constructed in the south half of the existing Baseline Road right-
of-way. Size the pipe required and prepare a conceptual désign for this portion of
the drain. Locate and size inlets and pipes to capture and convey water from the
north side of Baseline Road to the pipe to be constructed in the south side of
Baseline Road.

Determine if the pipe sized above for the existing Maricopa Drain between 59
Avenue and 65™ Avenue (or between 62" Avenue and 65 Avenue) can drain to
a pipe in the east side of 63™ Avenue and then south to the LACC. Size the pipe
required and prepare a conceptual design for this portion of the drain.

e Perform drainage area calculations and calculate flows for the drainage area
contributing to existing Maricopa Drain at 51 Avenue and Baseline Road for the
100-yr flood frequency. Also, evaluate capacity of the existing Maricopa Drain at
this location and compare that with the pre LACC and post LACC design flows.

1.4 Existing Field Conditions

e Baseline is currently constructed as a rural section, and is therefore raised in
relation to the surrounding topography. North of Baseline the general topography
between 59" Avenue and 67™ Avenue slopes from the north to the south.
Baseline road cuts off this sheet flow. There are four existing culverts that
convey storm water runoff from the north side of Baseline to the Maricopa Drain

just south of Baseline (See Figure 3 Table 1, and Photo’s 1 through 8)

AZTEC ENGINEERING Page 4 Final Drainage Report ‘
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SUPPLEMENT TO LACC DRAINAGE REPORT‘

Table 1. Inlet Pipes

Inlet No. Size/Type . Inlet Invert Elev. Station
1 24” RCP 990.62 109+88
2 30” REP . - 993.57 123+30
3 187 CMP 993.30 126+73
4 24” RCP 996.99 152420

2.0 HYDROLOGY

2.1 Methodology

Three drainage areas were delineated and analyzed as follows;

e Area 1 — From 67" Avenue east to 63" Avenue north of Baseline.

e Area 2 — From 63" Avenue to 59" Avenue north of Baseline.

e Area 3 — From 51% Avenue to 47" Avenue, south of Baseline, and north of
Baseline.

The Rational Method per the “Drainage Design Manual for Maricopa County Volume I,
Hydrology” was used to determine runoff for Areas 1 and 2 (See Figure 4).

The existing HEC-1 model developed by FCDMC as a part of the LACC was obtained by
AZTEC ENGINEERING and has been run using 10-year and 2-year rainfall events. This model
uses existing conditions, and the existing area contributing to the corner of Baseline and
51 Avenue is approximately 0.70 sq. mile. The proposed LACC channel will intercept
the flow from approximately 0.20 sq. mile. Therefore, per conversations with FCDMC,
the peak flow from the HEC-1 model for this basin was reduced by a factor of 0.71
(0.5/0.7).

See Photo’s 9 through 11 for existing conditions of these three areas.

See Appendix A for hydrology calculations.

AZTEC ENGINEERING Page 6 Final Drainage Report
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SUPPLEMENT TO LACC DRAINAGE REPORT

2.2 Findings

The following runoffs where obtained:

Table 2. Flows for the 2-yr event

Area C i (in/hr) A (acres) Q (cfs)
1 0.25 0.97 94 23
2 0.20 0.95 157 30
3 - - - 55
Table 3. Flows for the 10-yr event
Area C i (in/hr) A (acres) Q (cfs)
1 0.25 2 94 47
2 0.20 1.8 157 57
3 - - - 228
Table 4. Flows for the 100-yr event
Area C i (in/hr) A (acres) Q (cfs)
1 0.31 3.8 94 111
2 0.25 34 157 133
3 - - - 428

3.0 HYDRAULIC ANALYSIS

3.1 Inlet locations

The four existing culverts that convey flow from the north side of Baseline to the south
side of Baseline were briefly discussed in Section 1.4. These four structures provide the
only conveyance of water from the north side of Baseline to the south side of Baseline
until overtopping occurs. Stage-discharge tables were developed for each of the four

inlets (See Tables 5 through 8).

The following assumptions where used to develop these tables:

AZTEC ENGINEERING Page 8 Final Drainage Report




SUPPLEMENT TO LACC DRAINAGE REPORT

e Zero percent clogging factor for existing conditions. These pipes are open and this

assumption will result in the maximum flow that must be conveyed downstream.

e Inlet controlled.

The existing draft hydrology report for the LACC by FCDMC shows the unofficial

floodplain around Baseline between 67" Avenue and 51% Avenue. The high-water

elevation for the 100-year flood was used for each inlets to determine a design Q.

Table 5. Culvert 1

Elevation Head Water Head Water/Discharge | Q (from graph) cfs
991 0.38 0.19 -
992 138 0.69 8
093 2.38 1.19 16
994 3.38 1.69 22
995 4.38 2.19 27
996 5.38 2.69 32
997 6.38 3.19 36
998 7.38 3.69 39
Table 6. Culvert 2
Elevation Head Water Head Water/Discharge | Q (from graph) cfs
994 043 0.17 -
995 1.43 0.57 9
996 243 0.97 21
997 3.43 1.37 32
0975 3.93 1.57 37
998 443 L7 40
AZTEC ENGINEERING Page 9 Final Drainage Report




SUPPLEMENT TO LACC DRAINAGE REPORT

Table 7. Culvert 3

Elevation Head Water Head Water/Discharge | Q (from graph) cfs
994 0.70 0.46 -
995 1.70 1.13 7
596 270 1.80 11
997 3.70 2.47 13
998 4.70 3.13 15
Table 8. Culvert 4
Elevation Head Water Head Water/Discharge | Q (from graph) cfs
998 1.01 0.51 3
999 2.01 1.01 13
1000 3.01 . 151 20
1001 4.01 201 26
1001.5 4.50 2.25 28
1002 5.01 2351 30

The total flow from Inlets 1,2 and 3 is 84 cfs.
The flow from Inlet 4 is 28 cfs. ' 1

3.2 Drain to LACC

The existing inlets 1,2 & 3 will be tied into a proposed storm drain system that will
convey the flow along the south side of Baseline Road to 63" Avenue. A 54-inch
diameter pipe will then convey the flow south to the proposed LACC along the east side
of 63™ Avenue.

Aztec ENGINEERING has assumed that under proposed conditions, if flow in the LACC
creates tailwater problems and limits the flow out of the proposed storm drains, than the
same would have been true under existing conditions. Any flow in the proposed LACC
would contribute to the Maricopa Drain under existing conditions.

Culvert number 4 will drain to the east in a 2-foot deep earthen channel with 4:1 side

slopes. This channel is to be located north of Baseline Road and south of the golf course,

AZTEC ENGINEERING Page 10 Final Drainage Report
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just to the west of 59" Avenue. This channel flows against the general topography of the
surrounding land.

Four to one side slopes as recommended for earthen channels in the Flood Control
District design manual will result in a channel well outside of the existing channel
footprint. Steeper slopes or hard lining this drainage feature is therefore recommended.
To cover this channel would require a 36-inch diameter pipe. The discharge for this
proposed channel is approximately 135 degrees from flow in the LACC. Therefore it is

recommended that this channel be tiled under Baseline Road and tied into the LACC on

the south side of Baseline Road.

However, based upon modeling performed by the FCDMC, the existing 58” H X 81”7 W
culvert at 59" Avenue appears to be the controlling point for the Maricopa Drain for this
section. The modeling performed by FCDMC indicates that the capacity at this culvert is
212 cfs. Calculations are included in Appendix B. The existing HEC-1 model performed
by the FCDMC indicates that 600 cfs will be added to the Maricopa Drain at the corner
of 51 Avenue and Baseline under existing conditions. The existing Maricopa Drain at
51° Avenue has a capacity of approximately 600 cfs. Under proposed conditions, the
flow to this area would be approximately 430 cfs because a portion of the contributing

area will be cut off by the proposed LACC.

See Appendix B for conceptual plans for these proposed improvements.

4.0 CONSTRUCTION COST ESTIMATE

The total estimate for construction costs associated with this report is $791,505. This
work includes:

e 336 feet of 18-inch diameter storm drain.

o 1,349 feet of 42-inch diameter storm drain.

e 1,596 feet of 54-inch diameter storm drain.

¢ 10 Storm Drain Manholes

e 970 cu. yards of channel excavation.

1 discharge headwall into the LACC for the 54-inch diameter storm drain.

The cost estimate is shown in Appendix D.

AZTEC ENGINEERING Page 11 Final Drainage Report
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5.0 EXISTING UTILITIES

The existing utilities around Baseline Road include several buried telephone lines and a
recently installed City of Phoenix 54-inch waterline on the north side of the monument
line. Additionally, just north edge of pavement an SRP tailwater ditch generally runs east
to west. There are existing 12 KV SRP overhead electric lines along the north and south
side of Baseline Road.

See Figure 5 for a summary of the proposed improvements.

6.0 CONCLUSIONS

The existing storm drain system on the north side of Baseline Road currently has capacity
for the 2-yr event. Events greater than this result in ponding on the north side of Baseline
Road. Under existing conditions, the Maricopa Drain will overtop during major events,
and high tailwater will result in minimal drainage protection north of Baseline Road.
After the proposed improvements, drainage from the north side of Baseline will be
governed by the hydraulic grade line in the LACC. Aztec ENGINEERING recommends that
the existing inlets and headwalls remain, Iand that the proposed storm drain system shown

in Appendix B tie into these existing lines on the south side of Baseline Road.

A new drainage facility from 59" Avenue to the proposéd LACC can be constructed.
This new facility will be flowing against the general topography of the surrounding area.
Therefore, at 6.3-feet deep at the discharge into the LACC and 4:1 side slopes (as
recommended in FCDMC Hydraulics Manual for earthen channels),the top of this
channel would be outside of the existing channel footprint. Therefore, steeper side slopes

or tiling is recommended.

RZTEC ENGINEERING Page 12 Final Drainage Report
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Photo 2 — Culvert 1 Outlet




Photo 3 — Culvert 2 Inlet
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Photo 5 — Culvert 3 Inlet

Photo 6 — Culvert 3 Outlet
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Photo 8 — Culvert 4 Outlet




Photo 10 — Existing conditions Area 2 (C = Agricultural)
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Photo 11 — Existing conditions Area 3 (C = Agricultural)
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APPENDIX A
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SUB~BASIN BRS51C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT
24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90
SUBBASIN RUNOFF DATA
5 BA SUBBASIN CHARACTERISTICS
TAREA .70 SUBBASIN AREAR
PRECIPITATION DATA
.ﬂ‘G PB STORM 2.30 BASIN TOTAL PRECIPITATION
PI INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .01 .01 .06 .06
.06 .06 .06 .06 .01 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .00 .00 .00 .00
.00 .00 .00 .00 .00 .0¢c .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 - .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00

GREEN AND AMPT LOSS RATE

STRTL .50 STARTING LOSS
DTH .00 MOISTURE DEFICIT
PSIF 3.65 WETTING FRONT SUCTION
XKSAT .46 HYDRAULIC CONDUCTIVITY
RTIMP .00 PERCENT IMPERVIOUS AREA
v UC CLARK UNITGRAPH
TC .90 TIME OF CONCENTRATION
R .32 STORAGE COEFFICIENT
[92:8 ACCUMULATED-AREA VS. TIME, 11 ORDINATES
.0 3.0 9.0 18.0 28.0 42.0 59.0 73.0 87.0 92.0
100.0

E RS

UNIT HYDROGRAPH PARAMETERS
CLARK TC= .90 HR, R= .32 HR
SNYDER TP= .70 HR, Cp= -85

UNIT HYDROGRAPH
28 END-OF-PERIOD ORDINATES

£
(3]

17. 63. 131. 205. 287. 385. 476. 536. © 555, 524.
474. 403, 311. 240. 185. 143. 111. 85. 66. 51
39. 30. 23. 18. 14. 11. 8. 6.

D R L R B R e R R L R LRt R T e e L T

HEYDROGRAPH AT STATION BR51C

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

DA MON HRMN ORD  RAIN LOSS EXCESS COMP Q * DA MON HRMN ORD  RAIN  LOSS EXCESS coMP Q
.
1 0000 1 .00 .00 .00 0. + 1 2050 251 .00 .00 .00 0.
1 0005 2 .00 .00 .00 0. * 1 2055 252 .00 .00 .00 o.
1 0010 3 .00 .00 .00 0. . 1 2100 253 .00 .00 .00 0.
1 0015 . 4 .00 .00 .00 0. * 1 2105 254 .00 .00 .00 0.
1 0020 5 .00 .00 .00 0. * 1 2110 255 .00 .00 .00 0.
1 0025 6 .00 .00 .00 0. . 1 2115 256 .00 .00 .00 0.
1 0030 7 .00 .00 .00 0. * 1 2120 257 .00 .00 .00 05
1 0035 8 .00 .00 .00 0. * 1 2125 258 .00 .00 .00 0.
1 0040 9 .00 .00 .00 0. * 1 2130 259 .00 .00 .00 0.
1 0045 10 .00 .00 .00 0. . 1 2135 260 .00 .00 .00 0.
1 0050 11 .00 .00 .00 0. * 1 2140 261 .00 .00 .00 0.
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i A}
g 1 1645 202 .00 .00 .00 0. * 2 1335 452 .00 .00 .00 0.
i 1650 203 .00 .00 .00 0. e 2 1340 453 .00 .00 .00 0.
1 1655 204 .00 .00 .00 0. » 2 1345 454 .00 .00 .00 0%
1 1700 205 .00 .00 .00 0. * 2 1350 455 .00 .00 .00 0.
1 1705 206 .00 .00 .00 0. * 2 1355 456 .00 .00 .00 0.
1 1710 207 .00 .00 .00 0. ¥ 2 1400 457 .00 .00 .00 0
1 1715 208 .00 .00 .00 0. * 2 1405 458 .00 .00 .00 0.
1 1720 209 .00 .00 .00 0. ¢ 2 1410 459 .00 .00 .00 0.
1 1725 210 .00 .00 .00 0. b 2 1415 460 .00 .00 .00 0.
1 1730 211 .00 .00 .00 0. * 2 1420 461 .00 .00 .00 0.
1 1735 212 .00 .00 .00 0. . 2 1425 462 .00 .00 .00 0.
1 1740 213 .00 .00 .00 0. * 2 1430 463 .00 .00 .00 0.
1 1745 214 .00 .00 .00 0. & 2 1435 464 .00 .00 .00 0.
1 1750 215 .00 .00 .00 0. * 2 1440 465 .00 .00 .00 0.
1 1755 216 .00 .00 .00 0. ¥ 2 1445 466 ° .00 .00 .00 0
1 1800 217 .00 .00 .00 0. e 2 1450 467 .00 .00 .00 0.
' 1 1805 218 .00 .00 .00 0. * 2 1455 468 .00 .00 .00 0.
o 1 1810 219 -00 .00 .00 0. * 2 1500 469 .00 .00 .00 0.
1 1815 220 .00 .00 .00 0. * 2 1505 470 .00 .00 .00 0.
1 1820 221 .00 .00 .00 0. i 2 1510 471 .00 .00 .00 a.
1 1825 222 .00 .00 .00 0. ¥ 2 1515 472 .00 .00 .00 0.
1 1830 223 .00 .00 .00 0. * 2 1520 473 .00 .00 .00 0.
1 1835 224 .00 .00 .00 0. " 2 1525 474 .00 .00 .00 0.
\ 1 1840 225 .00 .00 .00 . 0. % 2 1530 475 .00 .00 .00 0.
1 1845 226 .00 .00 .00 0. 4 2 1535 476 .00 .00 .00 0.
1 1850 227 .00 .00 .00 0. * 2 1540 477 .00 .00 .00 0.
1 1855 228 .00 .00 .00 0. * 2 1545 478 .00 .00 .00 0.
1 1900 229 .00 .00 .00 0. ¥ 2 1550 479 .00 .00 .00 0.
! 1 1905 230 .00 .00 .00 0. . 2 1555 480 .00 .00 .00 o.
1 1910 231 .00 .00 .00 0. & 2 1600 481 .00 .00 .00 0.
b 1915 232 .00 .00 - .00 0. i 2 1605 482 .00 .00 .00 0.
X 1920 233 .00 .00 .00 0. * 2 1610 483 .00 .00 .00 0.
1 1925 234 .00 .00 .00 0. * 2 1615 484 .00 .00 .00 0.
1 19230 235 .00 .00 .00 0. ' 2 1620 485 .00 .00 .00 0.
1 1935 236 .00 .00 .00 0. % 2 1625 486 .00 .00 .00 0.
1 1940 237 .00 .00 .00 0. . 2 1630 487 .00 .00 .00 0.
1 1945 238 .00 .00 .00 0. * 2 1635 488 .00 .00 ..00 0.
1 1950 239 .00 .00 .00 ' 0. * 2 1640 489 .00 .00 .00 0.
1 1955 240 .00 .00 .00 0. ¥ 2 1645 490 .00 .00 .00 0.
1 2000 241 .00 .00 .00 0. * 2 1650 491 .00 .00 .00 0.
1 2005 242 .00 .00 .00 0. * 2 1655 492 .00 .00 .00 0.
1 2010 243 .00 .00 .00 0. ¥ 2 1700 493 .00 .00 .00 0.
1 2015 244 .00 .00 .00 0. * 2 1705 494 .00 .00 .00 0.
1 2020 245 .00 .00 .00 0. o 2 1710 495 .00 .00 .00 0.
1 2025 246 .00 .00 .00 0. L 2 , 1715 496 .00 .00 .00 0.
2 2030 247 .00 .00 .00 0. ¥ 2 1720 497 .00 .00 .00 0.
1 2035 248 .00 .00 .00 0. e 2 1725 498 .00 .00 .00 0.
1 2040 249 .00 .00 .00 0. > 2 1730 493 .00 .00 .00 0.
1 2045 250 .00 .00 .00 0. = 2 1735 500 .00 .00 .00 0.

-
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TOTAL RAINFALL = 2.30, TOTAL LOSS = 1.66, TOTAL EXCESS = .64
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 41.58-HR
+ (CFS) (ER)
{CFS)

+ 319. 12.50 48. 12. 7. 7.
(INCHES) .642 .642 .642 .642
(AC-FT) 24. 24. 24. 24.

CUMULATIVE AREA = .70 sQ MI
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SUB-BASIN BRS51C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT
24~HOUR TYPE I1I RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .30

SUBBASIN RUNOFF DATA

1415 BA SUBBASIN CHARACTERISTICS
TAREA .70 SUBBASIN AREA

PRECIPITATION DATA

1416 PB STORM 1.20 BASIN TOTAL PRECIPITATION
191 pI INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 -00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .01 .01 .01 .01
.01 .01 .01 .01 .01 .01 .01 .01 .06 .06
.06 .06 .06 .06 .01 .01 .01 .01 .01 .01
.01 .01 .01 +<01 .01 .01 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
-00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 -00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 | .00
.00 .00 .00 .00 .00 .00 .00 .00
1417 LG GREEN AND RMPT LOSS RATE
STRTL .50 STARTING LOSS
DTH .00 MOISTURE DEFICIT
PSIF 3.65 WETTING FRONT SUCTION
XKSAT .46 HYDRAULIC CONDUCTIVITY
RTIMP .00 PERCENT IMPERVIOUS AREA
1418 UC CLARK UNITGRAPH
TC .90 TIME OF CONCENTRATION
R .32 STORAGE COEFFICIENT
1419 UA ACCUMULATED-RREA VS. TIME, 11 ORDINATES
.0 3.0 9.0 18.0 28.0 42.0 59.0 73.0 87.0 92.0
100.0

*hk

UNIT HYDROGRAPH PARAMETERS
CLARK TC= .90 HR, R= .32 HR
SNYDER TP= .70 HR, Cp= .85

UNIT HYDROGRAPH
28 END-OF-PERIOD ORDINATES

- 17, 63. 131. 205. 287. 385. 476. 536. 555. 524.
474. 403. 311. 240. 185. 143. 111. 8S. 66. 51.
39. 30. 23. 1s8. 14. 11. 8. 6.

B L R L L R L T T T S P ST

IR T

HYDROGRAPH AT STATION BRS5IC
B S T R e e R L R AR R T R
HER AR R AN A

DA MON HRMN ORD RAIN LOSS EXCESS CoMP Q * DA MON HRMN ORD RAIN LOSS EXCESS
COMP Q

-1%




0000
0005
0010
0015
0020
0025
0030
0035
0040
0045
0050
0055
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2100
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2240
2245
2250
2255
2300
2305
2310
2315
2320
2325
2330
2335
2340
2345
2350
2355
00co
0005
0010
0015
0020
0025
0030
0035

0040

251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
28S
286
287
288
289
230
291
292
293
294
295
296

297

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00‘
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00



0355
0400
0405
0410
0415
0420
0425
0430
0435
0440
0445
0450
0455
0500
0505
0510
0515
0520
0525
0530
0535
0540
0545
0550
0555
0600
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TOTAL RAINFALL =

PEAK FLOW
(CFS)

2.

1935

1940

1945

1950

1955

2000

2005

2010

2015

2020

2025

2030

2035

2040

2045

TIME

(HR)

12.58

236

237

238

239

241

242

243

244

245

246

247

248

249

.00 .00
.00 .00
- .00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00

1.20, TOTAL LOSS =

6-HR

(CFS)
11.
(INCHES) .146
(AC-ET} S.

CUMULATIVE AREA =

.00 0. e
.00 0. b
.00 0. %
.00 0. *
.00 0. *
.00 0. ]
.00 0. *
.00 0. &
.00 0. X
.00 0. »
.00 0. *
.00 0. L
.00 0. -
.00 0. ‘
.00 0. -

1.05, TOTAL EXCESS = - .15
MAXIMUM AVERAGE FLOW
24-HR 72-HR 41.58-HR
3. 2. 2.
.146 .146 .146
5. 5. 5.
.70 sQ MI

=24

1625

1630

1635

1640

1645

1650

1655

1700

1705

1710

1715

1720

1725

1730

1735
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487

488

490
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492
493
494
495
49¢%
497
498
499
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.00

.00

.00

.00

.00

.00

.00
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.00

.00

.00

.00

.00
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.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
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Drainage Design Manual for Maricopa County, Volume II, Hydraulics

Figure 5.20 '
Headwater Depth for Concrete Pipe Culverts with Inlet Control
(USDOT, FHWA, HDS-5, 1985)
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< E Culverts and Bridges

10,000

Figure 5.21
Headwater Depth for C.M. Pipe with Inlet Control
(USDOT, FHWA, HDS-5, 1985)
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Worksheet
Worksheet for Pressure Pipe

Project Description

Worksheet Pressure Pipe - 1
Flow Element Pressure Pipe
Method Hazen-Williams Formula
Solve For Pressure al 1
Input Data

Pressure at 2 991.9 feet H20
Elevation at 1 988.10 ft

Elevation at 2 987.40 ft

Length 1,600.00 ft

C Coefficient 130.0

Diameter 54 in

Discharge 84.00 cfs

Results

Pressure at 1
Headloss

993.4 feet H20
2.22 ft

Energy Grade at 1 1,981.90 ft
Energy Grade at 2 1,979.68 ft
Hydraulic Grade at 1 1,981.47 ft
Hydraulic Grade at2 1,979.25 ft

- Flow Area 15.9 ft*
Wetted Perimeter 14.14 ft
Velocity 5.28 s
Velocity Head 043 ft
Friction Slope 0.001387 fuit

' untitled.fm2

Aztec Engineering

09/09/01 03:29:24 PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

A-2%

Prpe =D o0

Project Engineer: Aztec
FlowMaster v6.0 [614€]
Page 1 of 1




Worksheet
Worksheet for Circular Channel

I Project Description :&
Worksheet Circular Channel - 1 PI PE I D I (9 O
Flow Element Circular Channel
Method Manning's Formula
I Solve For Discharge
Input Data
l Mannings Coefficient 0.013
. Slope 0.000440 fuift
‘ Depth 450 ft
l Diameter 54 in
{ Results
. Discharge 41.25 cfs
Flow Area 15.9 ft?
Welted Perimeter 14.14 ft
l Top Width 1.26e-7 ft
Critical Depth 1.85 ft
Percent Full 100.0 %
Critical Slope 0.003503 fi/ft
' Velocity 2.59 fi/s
Velocity Head 0.10 &
Specific Energy 460 f#t
I Froude Number 4.08e-5
Maximum Discharg 44.37 cfs
, Discharge Full. . 41.25 cfs
Slope Full 0.000440 /it
l Flow Type Subcritical
. . Project Engineer: Aztec
untitled.fm2 Aztec Engineering FlowMaster v6.0 [614e]
09/09/01 03:35:29 PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 10f 1
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Worksheet
Worksheet for Pressure Pipe

Project Description

<
Worksheet Pressure Pipe - 1 Q:\TPE' I D l O (

Flow Element Pressure Pipe

Method Hazen-Williams Formula
Solve For Pressure at 1

input Data

Pressure at 2 993.9 feet H20

Elevation at 1 989.00 ft
Elevation at 2 988.25 ft

Length 1,600.00 ft

C Coefficient 130.0

Diameter 42 in

Discharge 32.00 cfs

Resulis

Pressure at 1 994.4 feet H20
Headloss 1.26 ft

Energy Grade at 1 1,883.53 ft
Energy Grade at 2 1,982.27 - ft
Hydraulic Grade at1 1,983.36 ft
Hydraulic Grade at2 1,982.10 ft
fi2
ft

Flow Area 9.6

Wetted Perimeter 11.00

Velocity 3.33 fis

Velocity Head 0.17 #

Friction Slope 0.000720 Mt

Project Engineer: Aztec

untitled.fm2 Aztec Engineering FlowMaster v6.0 [614e]
09/09/01 03:39:05 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 10f 1
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Worksheet
Worksheet for Pressure Pipe

Project Description

Worksheet Pressure Pipe - 1
Flow Element Pressure Pipe
Method Hazen-Williams Formula
Solve For Pressure at 1
Input Data

Pressure at 2 993.9 feet H20
Elevation at 1 989.00 f

Elevation at 2 988.25 ft

Length 1,600.00 ft

C Coefficient 130.0

Diameter 36 in

Discharge 32.00 cfs

Results

Pressure at 1

995.8 feet H20

Headloss 2.68 ft
Energy Grade at 1 1,985.09 ft
Energy Grade at 2 1,982.41 ft
Hydraulic Grade at 1  1,984.77 ft
Hydraulic Grade at2 1,982.10 ft
Flow Area 71 ®
Wetted Perimeter 9.42 ft
Velocity 453 fus
Velocity Head 0.32 ft
Friction Slope 0.001673 fuft
untitled.fm2

09/09/01 03:39:33 PM  © Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

A-36

Poee TD® oy

Aztec Engineering

Project Engineer: Aztec
FlowMaster v6.0 [614¢e]
Page 1 of 1




Worksheet for Circular Channel

Worksheet

Project Description

Worksheet Circular Channel - 1
Flow Element Circular Channel
Method Manning's Formula
Solve For Discharge
Input Data
Mannings Coefficient 0:.013
Slope 0.000560 fuft
Depth 3.50 ft
Diameter 42 in
Results
Discharge 23.81 cfs
Flow Area 9.6 ft*
Wetted Perimeter 11.00 ft
Top Width 1.12e-7 ft
Critical Depth 1.50 ft
Percent Full 100.0 %
Critical Slope 0.003844 ft/ft
Velocity 247 fUs
Velocity Head 0.10 ft
Specific Energy 3.60 ft
Froude Number 4.7e-5
Maximum Discharg 25.61 cfs
Discharge Full 2381 cfs
Siope Full 0.000560 ft/ft
Flow Type Subcritical
untitled.fm2

09/09/01 03:40:36 PM  © Haestad Methods, Inc.

Aztec Engineering

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

A-27F

'P;PE D% 1o :

Project Engineer: Aztec
FlowMaster v6.0 [614¢€]
Page 1 0of 1




Worksheet
Worksheet for Circular Channel

. _ =%
Project Description j:P‘E— ¢D / O 2._

Worksheet Circular Channel - 1
Flow Element Circular Channel
l Method Manning's Formula
Solve For Discharge
l Input Data
Mannings Coefficient 0.013
Slope 0.005100 fuft
l Depth 1.50 ft
Diameter 18 in
|‘ Results
Discharge 7.50 cfs
: Flow Area 1.8 fi2
Wetted Perimeter 4.71 f
I Top Width 3.65e-8 ft
Critical Depth 1.06 ft
Percent Full 100.0 %
l Critical Slope 0.007080 ft/ft
Velocity 4.24 fi/s
Velocity Head 0.28 ft
Specific Energy 1.78 f
I Froude Number 1.08e-4
Maximum Discharg 8.07 cfs
Discharge Full 7.50 cfs
' Stope Full 0.005100 fu/ft
Flow Type Subcritical
l : Project Engineer: Aztec
untitled.fm2 Aztec Engineering FlowMaster v6.0 [614e]
09/09/01 03:51:55PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 pPage 1 of 1
| A-2%




Worksheet
Worksheet for Pressure Pipe

Project Description

Worksheet Pressure Pipe - 1 I =t I
Flow Element Pressure Pipe ! PE O 2

Method Hazen-Williams Formula
Solve For Pressure at 1
Input Data

Pressure at 2 993.9 feet H20
Elevationat1 990.00 ft
Elevationat2 988.25 ft

Length 335.00 ft

C Coefficient 130.0

Diameter 18 in

Discharge 15.00 cfs

Results

Pressure at 1 996.2 feet H20
Headloss 4.03 ft

Energy Grade at 1 1,987.25 ft

| Energy Grade at 2 1,983.22 ft
I Hydraulic Grade at 1  1,986.13 ft
Hydraulic Grade at 2 1,982.10 ft
Flow Area 1.8 >
l Wetted Perimeter. T o4amft
Velocity 8.49 fts
Velocity Head 1.12 ft
' Friction Siope 0.012029 fu/ft
I Project Engineer: Aztec
untitled.fm2 Aztec Engineering FlowMaster v6.0 [614¢]
, 09/09/01 03:51:05PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




Worksheet
Worksheet for Trapezoidal Channel

Project Description

Worksheet Trapezoidal Channe
Flow Element Trapezoidal Channe
Method Manning's Formuia
Solve For Discharge

Input Data

Mannings Coeffic 0.022

Slope 001200 fi/ft

Depth 8.00 ft

Left Side Slope 1.00 H:V
Right Side Slope 1.00 H:V

Bottom Width 5.00 ft
Results

Discharge 588.83 cfs
Flow Area 104.0 ft*
Wetted Perime  27.63 ft

Top Width 21.00 ft

Critical Depth 5.35 ft

Critical Slope 0.006456 fuft
Velocity 5.66 fi/s
Velocity Head 0.50 ft

Specific Energ 8.50 ft
Froude Numbe 0.45
Flow Type ubcritical

Project Engineer: Aztec

c\haestad\fmw\project1.fm2 Aztec Engineering FlowMaster v6.0 [614€]
09/20/01 11:23:57 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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SUPPLEMENT TO LACC DRAINAGE REPORT

APPENDIX B

AZTEC ENGINEERING Final Drainage Report
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I Culvert Calculator Report
l Baseline Culvert
Solve For: Discharge
I Culvert Summary )
Allowable HW Elevation 1,000.63 ft Headwater Depth/Height 1.42
Computed Headwater Eleve  1,000.63 ft Discharge 212.19 cfs
l Inlet Control HW Elev. 999.36 ft Tailwater Elevation 993.43 ft
Outlet Control HW Elev. 1,000.63 ft Control Type Outlet Control
l Grades
Upstream Invert 993.63 ft Downstream Invert 993.43 ft
‘ Length 140.00 ft Constructed Slope 0.001429 /it
1N
Hydraulic Profile
Profile = CompositeM2PressureProfile Depth, Downstream 3.36 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Ciritical Depth 3.36 ft
Velocity Downstream 10.61 ft/s Ciritical Slope 0.015930 ft/At
Section
Section Shape Arch Mannings Coefficient 0.025
SecimeMardbminum Var CR Historic Span 6.75 ft
Section Size 81 x 59 inch Rise 492 it
Number Sections 1
Outlet Control Properties
Outlet Control HW Elev. 1,000.63 Upstream Velocity Head 1.01 ft
Ke 0.50 Entrance Loss 0.51 ft
Inlet Control Properties
Inlet Control HW Elev. 999.36 Flow Control Transition
Inlet Type 90° headwall Area Full 26.3 fi?
K 0.00830 HDS 5 Chart 34
M 2.00000 HDS 5 Scale 1
C 0.03790 Equation Form 1
Y 0.65000

Project Engineer: Michael Lopez
CulvertMaster v2.0 [2.005]
Page 1 of 1

Title: Laveen Area Conveyance Channel
s:\...\hydraulics\culvsystem1\baseline_culv.cvm Maricopa County Fiood Control District
10/10/01 10:29:21 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

B- >

i
A




Performance Curves Report
Baseline Culvert

Range Data:
Minimum Maximum Increment
Discharge 0.00 250.00 25.00 cfs
Performance Curves
1003.0

1002.0
1001.0

\ 1000.0
999.0

£ 998.0

997.0

996.0

995.0

994.0

993.0
0.0
Discharge
(cfs)
Title: Laveen Area Conveyance Channel Project Engineer: Michael Lopez
s:\...\hydraulics\culvsystem1\baseline_culv.cvm Maricopa County Flood Control District CulvertMaster v2.0 [2.005]
10/10/01 10:30:32 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

Page 1 of 1
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l _f the incoming flow as well as the
oming pipes. To illustrate this effect,
7 two cases to determine the correction
l 3, the angle between the inflow pipe

235 +1

iation 7-16. This correction factor
‘e, has on the inflow pipe for which-
calculated for pipe #1 when pipe #2
= h > dae. Additionally, the correction
10le that has both an inflow line and
qual to 1.0.

L

Och\a

Chapter 7. Storm Drains

Table 7-6. Correction for benching.

Bench Correction Factors, Cg
Type -
Submerged * Unsubmerged **
Flat or Depressed Floor 1.00 1.00
Half Bench 0.95 0.15
Full Bench 0.75 0.07
* pressure flow, duo/D, > 3.2
** free surface flow, duo/D, < 1.0
h }(h-
Co=1+02) — 2~ dao (7-16)
D: Doy
whete: G, = correction for plunging flow
h = vertical distance of plunging flow from the flow line of the higher elevation -
inlet pipe to the center of the outflow pipe.
D, = outlet pipe diameter
Ao = water depth in access hole relative to the outlet pipe invert

The correction for benching in the access hole, Cs, is obtained from table 7-6. Figure 7-6 illustrates
benching methods listed in table 7-6. Benching tends to direct flow through the access hole, resulting in a
reduction in head loss. For flow depths between the submerged and unsubmerged conditions, a linear
interpolation is performed.

In summary, to estimate the head loss through an access hole from the outflow pipe to a particular inflow
pipe using the energy-loss method, multiply the above correction factors together to get the head loss
coefficient, K. This coefficient is then multiplied by the velocity head in the outflow pipe to estimate the
minor loss for the connection.

7.1.6.8 Inlet and Access Hole Losses - Power-Loss Methodology

The power-loss methodology was developed in response to the need for an energy loss relationship which
would cover the wide range of flow conditions which occur in access holes “?. This procedure estimates
energy losses at access holes for free-surface, transitional, and pressure flows. Two-pipe, three-pipe, and four-
pipe configurations were evaluated during development of the methodology.

The power-loss methodology is based on the premise that minor energy losses through an access hole can
be determined using a conservation of power concept. The power entering the access hole can be equated to
the sum of the outflow power and the power lost. The solution of the equation involves selection of an initial
value of the depth of flow in the access hole, da, and computation of the inflow power, outflow power, and
the power Ioss in the access hole until the equality is achieved. Computation of Josses are dependent on the
initial value of day, selected and the adjusted du, values determined during the iterative processes.

/

"

-

=79’




l Scenario: Base
>>>> Info: Subsurface Analysis iterations: 1
>>>> Info: Convergence was achieved.
l Gravity subnetwork discharging at: OUTLET
>>>> Info: Loading and hydraulic computations completed
successfully.
>>>> Warning: P-1 Pipe discharge is above full flow capacity.
>>>> Warning: P-2 Pipe discharge is above full flow capacity.
! >>>> Warning: P-4 Pipe discharge is above full flow capacity.
l >>>> Warning: P-3 Pipe discharge is above full flow capacity.
CALCULATION SUMMARY FOR SURFACE NETWORKS
l | Label | Inlet | Inlet | Total | Total | Capture | Gutter | Gutter |
| | Type | | Intercepted | Bypassed | Efficiency | Spread | Depth |
| | | | Flow | Flow | (%) | (££) | (ft) |
l | | | (cfs) | (cfs) | [ I I
E— T |-mmm oo |--mmmmm e |--mmmn e |- | --mmmeee e |
| I-1 | Gemeric Inlet | Generic Default 100% | 0.00 | 0.00 | 100.0 | 0.00 | 0.00 |
l CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: OUTLET
I | Label Number Section | Section Length | Total Average Hydraulic | Hydraulic
| of Size Shape (ft) System | Velocity Grade | Grade
a5l | Sections Flow (ft/s) Upstream | Downstream
I | (cfs) (£t) | (£t)
R B Byl IRy (S SRRl SR RS |--mm e
l P-1 2 60 inch Circular 82.00 225.00 5.73 1,002.32 l 1,002.17
l P-2 2 60 inch Circular 660.00 225.00 5.73 1,003.86 | 1,002.6_3
| P-3 2 60 inch Circular 660.00 225.00 5.73 1,005.17 | 1,003.94
' | P-4 | 2 | 60 inch | Circular | 660.00 | 225.00 5.73 | 1,006.48 | 1,005.25
I Label Total Ground | Bydraulic | Hydraulic
System | Elevation | Grade Grade
Flow (ft) Line In Line Out
l {cfs) (ft) (ft)
OUTLET 225.00 1,004.00 | 1,002.17 1,002.17
MH-15 225.00 1,005.40 I 1,002.63 1,002.32
MH-16 225.00 1,006.50 1,003.94 1,003.86
l MH-17 225.00 1,007.40 1,005.25 1,005.17
I-1 225.00 | 1,010.50 1,006.89 1,006.48
Completed: 10/10/2001 01:19:39 PM
. Title: Laveen Area Conveyance Channel Project Project Engineer: Michael Lopez
c:Mlaveen\hydraulics\strom drain\51 st_sd.stm Maricopa County Fiood Control District StormCAD v4.1.1 [4.2014]
10/10/01 01:20:53PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1
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SUPPLEMENT TO LACC DRAINAGE REPORT

APPENDIX C

!

AZTEC ENGINEERING Final Drainage Report
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SUPPLEMENT TO LACC DRAINAGE REPORT

APPENDIX D

AZTEC ENGINEERING Final Drainage Report




APPENDIX C

" COST ESTIMATE
SUPPLIMENT TO LACC
ll 'LE)M DESCRIPTION UNIT | QUANTITY | UNIT PRICE TOTAL
' 1 |18-Inch Storm Drain Pipe L. Ft 336 $100.00 $33,600.00
l 2  |42-Inch Storm Drain Pipe L. Ft 1,349 $150.00 $202,350.00
| 3 |54-Inch Storm Drain Pipe L. Ft. 1,596 $200.00 $319,200.00
l 4 |Storm Drain Manhole Each 10 $4,000.00 $40,000.00
| =R Cu. Yd 970 $10.00 $9,700.00
ll 6 |Discharge Headwall (54") Each 1 $4,000.00 $4,000.00
W _ j
| Total item 1 through 6 $608,850.00
I Contingency (30%) . $182,655.00
I TOTAL $791,505.00
|
I D-|






