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INTRODUCTION

Tonto Verde is a master planned community development located in Northeast of Maricopa County, Arizona,
south of Rio Verde Drive and west of Forest Road in Section 31 and 36, Township 5 North, Ranges 6 and 7 East
of the Gila and Salt River Base and Meridian. The area is relatively flat, sloping from west to east and ranging
from 1 percent to 3 percent. In a few locations the land slopes as steep as five percent. As with the previous
phases, this phase will be developed in accordance with the Tonto Verde Development Master Plan.

Tonto Verde Unit Seven, with a total area of approximately 258 acres, consists of approximately one hundred
fifty-six single-family homes and ninety-nine condominiums. Similar to Tonto Verde Unit One through Unit Six,
Tonto Verde Unit Seven shall also include an eighteen-hole golf course as part of the development.

Firm Washes No. 10, 11 and 12 and Channel One that divert large quantities of flow from west to east and
intersect the project in several locations have been designed and approved by the Flood Control District of the
Maricopa County under a separate set of plans - Tonto Verde East Extension.

DISCUSSION
Existing Conditions

Tonto Verde Unit Seven is a new phase of residential development east of Forest Road in the Tonto Verde
Master Planned Community. Existing Drainage Map 1 of 2 shows the drainage divides, watershed area
delineation, concentration points and amount of flow that was depicted in the Rio Verde South Floodplain
Delineation Study completed by the Flood Control District of Maricopa County. Existing drainage characteristics
and features shall be maintained as much as possible. In location where the existing drainage pattern cannot be
met, adequate provision shall be provided to alleviate the storm flow impact and divert it into new FIRM washes.

As with the previous phases, this phase will be developed in accordance with the Tonto Verde Master Plan. To
maintain access to the site, all washes will cross the streets through either pipe culverts or box culverts that shall
be sized for a 100-year storm recurrence interval. At the time of the preparation of this final report, two culverts
and a golf cart tunnel are in their final stages of construction. A six cell 10’ x 4’ concrete box culvert is being
constructed in Forest Road to convey the 10-year flow in Wash 10 and a four 10’ x 4’ reinforced concrete box
culvert is being constructed in Forest Road to convey the 100-year flow in Wash 11. The golf cart tunnel is
constructed of two 8’ x 8’ reinforced concrete box culverts to alleviate golf carts crossing under Forest Road.
Existing offsite flows will be altered by constructing FIRM washes that intercept a large magnitude of offsite and,
to some degree, onsite flows. These channels are roughly excavated and final construction which encompasses
various drop structures and side slope improvements are underway. Due to maintaining the natural terrain and
golf course improvements, all local drainage patterns will be regulated and rerouted through and around the golf
courses by means of swales and drain to FIRM washes and other local channels. Certain modifications that have
been made due to the flow regime and flow quantity resulting from Tonto Verde Units’ improvements to the west
of Forest Road have been incorporated as a part of Tonto Verde Unit Seven Drainage Studies. Those flows have
been either re-routed to FIRM washes or modified to reflect accurate amount of flow passing through the project.
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Proposed Conditions

One of the features in Tonto Verde Unit Seven will be the existence of golf courses and FIRM Washes 10, 11,
and 12 and Channel One. These features have divided the land into several pieces and thus have created
intercepting drainage ways within the project boundaries. The amount of storm flow, therefore, has been
determined by Rational Methods. The proposed project is also comprised of open land, streets, single-family
homes and condominiums which call for different rational runoff coefficients, "C". A weighted, rational runoff
coefficient, “C”, has been calculated and used to determine the quantity of storm runoff expected.

The majority of offsite flow impacts are concentrated toward the main channels such as Wash 10, Wash 11,
Channels 1 and 2. Some offsite area drainage patterns cross Forest Road which has an impact on the proposed
site. Portions of area A6 to the west of Forest Road, for example, seems to be the only area that directly crosses
Forest Road before being drained to one of the major washes. A drainage easement (easement #8 with a 15-foot
width) is provided to convey adequate onsite and offsite flow through swales into a channel.

Culverts within the project area are sized up to convey the 100-year storm. At this stage of design, all culverts
are considered to be reinforced concrete box culverts. However, use of alternative culverts to convey the required
flow safely throughout the project, which are considered economically feasible, cannot be ruled out.

The majority of areas is preserved in a natural state and thus facilitates the natural drainage pattern. Streets shall
not carry storm flow to its full capacity. Lots adjacent to main washes shall drain into those washes and alleviate
the flow magnitude on streets.

RESULTS

Development of Tonto Verde Unit Seven does not impact the post-development drainage pattern. Maintaining
this unit in its natural state, the same as previous units, does not contribute to significant amounts of flow into
the system in comparison to the amount of flow being carried by major channels within the reach.

The density of the proposed development on Unit Seven shall not have an impact on the drainage pattern that
should require on-site retention. Golf course’s irrigation system shall be regulated and controlled by the Rio
Verde Services, Inc. golf course operating staff to eliminate excess flow, if any, generated by irrigating the golf
courses. Rio Verde Services, Inc. has developed and completed Units 1 through 6 and the Maricopa County
Flood Control District has approved the drainage plans. No retention has been provided for Tonto Verde Units
1 through 6 since adequate precautionary steps have been taken for irrigating the existing golf courses.
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: Lute Obaidi Date: 11/23/98
LLOCATION DATA

Location: Tonto Verde

Project Name: TV7 Subarea id: Al

Drainage Area Cover: Suburban/Alluvial

‘DESIGN DATA

Drainage Area 33.35 acres
Watercourse Length © 1950.0 feet

Top Elevation 1589.0 feet
Bottom Elevation - © © 1554.0 feet
Slope .01795 feet/feet

Roughness Coefficient (Kb) .12000

10-Year, 6-Hour Rainfall 2.30 inches

Hydrological Summary Table
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: Lute Obaidi Date: 11/23/98
LOCATION DATA

Location: Tonto Verde

Project Name: TV? Subarea id: a2

Orainage Area Cover: Suburbansalluvial

DESIGN DATA

Drainage Area 17.46 acres
Watercourse Length 1970.0 feet

Top Elevation 1586.0 feet
Bottom Elevation 1547.0 feet
Slope .01980 feet/feet

‘Roughness Coefficient (Kb) .12000

10-Year, 6-Hour Rainfall 2.30 inches

Hydrological ‘Summary Table =~ -
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: Lute Obaidi Date: 11/23/98
LOCATION DATA
“Location: Tonto Verde -
Project Name: TV? Subarea id: A3
Drainage Area Cover: Suburban/Alluvial

DESIGN DATA

Drainage Area 12.92 acres
Watercourse Length 1740.0 feet

Top Elevation , 1584.0 feet
Bottom Elevation 1547.0 feet
Slope .02126 feet/feet

Roughness Coefficient (Kb) .12000

10~Year, 6~Hour Rainfall 2.30 inches

Hydrological Summary Table
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: Lute Obaidi Date: 11/23/98
LOCATION DATA

lLocation: Tonto Verde

Project Name: TV7 Subarea id: aY

Drainage Area Cover:-Suburban/ﬁlluvial

DESIGN DATA

Drainage Area 2.70 acres
Watercourse Length 550.0 feet

Top Elevation 1554.0 feet
Bottom Elevation 1547.0 feet
Slope .01273 feet/feet

Roughness Coefficient (Kb) .12000

10-Year, 6-Hour Rainfall 2.30 inches

Hydrological Summary Table
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: Lute Obaidi Date: 11/23/98
LLOCATION DATA

Location: Tonto Verde

Project Name: TV7 Subarea id: AS

Drainage Area Cover: Suburbans/Alluvial

DESIGN DATA

Drainage Area 25.39 acres
Watercourse Length 1800.0 feet

Top Elevation 1578.0 feet
Bottom Elevation ‘ 1546.0 feet
$)ope .01778 feet/feet

Roughness Coefficient (Kb) .12000

10-Year, é~Hour Rainfall 2.30 inches

Hydrological Summary Table
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: Lute Obaidi Date: 11/24/98
LOCATION DATA

Location: Tonto Verde

Prbject Name: TV? Subarea id: AH

Drainage Area Cover: Suburbans/alluvial

DESIGN DATA

Orainage Area 18.00 acres
Watercourse Length - 2400.0 feet

Top Elevation 1620.0 feet
Bottom Elevation 1572.0 feet
Slopé .02000 feet/feet

Roughness Coefficient (Kb) .12000

10-Year, é-Hour Rainfall 2.30 inches

Hydrological Summary Table
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: Lute Obaidi Date: 11/23/98
LOCATION DATA

Location: Tonto Verde

Project Name: Tv?7 Subarea id: A7

Drainage Area Cover: Suburban/alluvial

DESIGN DATA

Brainage Area 6.26 acres
Watercourse Length 900.0 feet

Top Elevation 1572.0 feet
Bottom Elevation 1534.0 feet
Slope .04222 feet/feet

Roughness Coefficient (Kb) .12000

10-Year, é-Hour Rainfall 2.30 inches

Hydrological Summary Table
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: Lute Obaidi Date: 11,/23/98
LLOCATION DATA

Location: Tonto Verde

Project Name: TV7 Subarea id: A8

Drainage Area Cover: Suburban/Alluvial

DESIGN DATA

Drainage Area 3.16 acres
Watercourse Length 650.0 feet

Top Elevation 1556.0 feet
Bottom Elevation 1555.0 feet
Slope : .00154 feet/feet

Roughness Coefficient (Kb) .12000

10-Year, 6-Hour Rainfall 2.30 inches

Hydrological Summary Table
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: Lute Obaidi Date: 11/23/98
LOCATION DATA

Location: Tonto Verde

Project Name: TV7 Subarea id: A4

Drainage Area Cover: Suburban/Alluvial

DESIGN DATA

Drainage Area 5.12 acres
Watercourse Length 1100.0 feet

Top Elevation 1553.0 feet
Bottom Elevation 1547.0 feet
Slope 00545 feet/feet

Roughness Coefficient (Kb) .12000

10~Year, 6-Hour Rainfall 2.30 inches

Hydrological Summary Table
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: Lute 0Obaidi Date: 11/23/98
LOCATION DATA |

Location: Tonto Verde

Project Name: TV7 Subarea id: A/O

Drainage Area Cover: Suburban/Alluvial |

DESIGN DATA

Drainage Area 19.14 acres
Watercourse Length 760.0 feet

Top Elevation 1548.0 feet
Bottom Elevation 1547.0 feet
Slope .00132 feet/feet

Roughness Coefficient (Kb) .120060

10-Year, 6-Hour Rainfall 2.30 inches

Hydrological Summary Table
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2. : 2 3 st 3 2 K4 2
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COR0020R000000KORORO00NERRNROO00EA00O0D00F RRNOARNNRENRN0ONANEN0O000004
3 : K 2 2 K 2 3
I C :0.300 20.300 20.300 320.330 20.360 =20.275 2
2 . : 3 2 2 2 3 2
COROQ0O0000000KOCO00000E DORON0N0E DANGRNONENDROROO0OE RONONONOEOOROD0R0 Y
2 : 2 2 2 2 z 2
I Tc (min) : 42.6 3 36.1 2 32.3 I 29.0 2 27.3 2 25.8 =2
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2 : 2 K 2 2 3 2




) W W W

Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: Lute Obaidi Date: 11/23/98
LOCATION DATA

Location: Tonto Verde

Project Name: TV7 Subarea id: A/[[

Drainage Areé Cover: Suburban/ﬁlluvial»

DESIGN DATA

Drainage Area 31.67 acres
Watercourse Length 1500.0 feet

Top Elevation 1585.0 feet
Bottom Elevation 155%.0 feet
Slope .01733 feet/feet

Roughness Coefficient (Kb) .12000

10-Year, 6-Hour Rainfall 2.30 inches

Hydrological Summary Table

Z20002000000000R00000000ROOONOOANRONOOANOORORNDOOONRONOONORRRONAOONNNZ

2 Parameter < 2-Yr 2 5-Yr 2 10~-¥Yr 2 25-¥Yr 2 50-Yr 2 100-Yr X2
CannrOaNRO0QONKARARNONOE DOA0NROOF DORRONNNE DNONONRGERROOANORE ROOA0RO04
: 2 2 2 z 2 2

g (cfs) : 21 2 30 2 36 =2 51 23 65 32 7’8 2

: 2 2 2 Ky 2 3
CoRN0NOO00000RDNNONONNFN0000000E0AROOONNE 00000000 DONONANAERRAR00004
2 : K4 2 2 2 2 2
X C :0.300 20.300 20.300 20.330 20.360 =20.375 =
4 : 2 K 2 i 2 2
CROQDO0R0RORODKEONONONNFNNANNANEONNNONRNEAROROROAEQRNORO0NE 00000004
2 : 2 3 3 2 2 2
3 Tc (min) : 22.0 3 19.3 2 18.0 X 16.4 2 15.4 2 14.6 2
2 : 2 2 2 2 3 z
COQOO000000000KANR00000F DONOO000EN00OO0A0E DOD00R0OS 0000000 00000004
1 : 2 Z 2 z z 2
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3 : 3 1 3 3 2 3
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: Lute Obaidi Date: 11/23/98
- LOCATION DATA
tocation: Tonto Verde
Project Name: TV7 Subarea id: a/2
Drainage Area Cover: Suburban/alluvial

DESIGN DATA

Drainage Area 20.00 acres
Watercourse Length 2200.0 feet

Top Elevation 1595.0 feet
Bottom Elevation 1568.0 feet
Slope .01227 feet/feet

+ Roughness Coefficient (Kb) .12000

10-Year, 6-Hour Rainfall 2.30 inches

Hydrological Summary Table

Z0000000000000R000000R0R0ORONNNORNGNNOONNROOAAADONRONOONONNRONONANN?

3 Parameter = 2-Yr 2 5-¥Yr 2 10-¥r 2 25-Y¥r 2 50-Yr 2 100-Yr 2
CoOARNROANOROOAKOONORARAE ROORARONEO0ORORONE DRONDNNOERRGORNNNE DODAROONS
K : K 2 2 K K1 2
2 Q (cfs) - 10 7 14 2z 19 3 27 3 34 2 41 3
Kt : 3 2 K 2 2 2
CoapnDORoORoRaKONNO00R0E ROON0RORENAONORAREN00R0000ERROODARAEAN0000004
2 : 2 2 K 2 2 e
2 C :0.300 20.300 20.300 20.330 20.360 =20.375 2
2 : 3 3 K4 3 3 2
COo0R0OOONDONNKOONO00D0E000D000DEDNDB000DE OORNRCOE 00000020 DOOOAOO0S
2 : 2 K4 2 2 K 2
I Tc (min) ¢ 33.5 3 28.9 2 26.1 2 23.6 X 22.2 2 21.1 2
3 H K 2 3 K1 3 K1
COQO000GO000NNMMOOOO0000E RONRODO0DE RONOORGOENROROOROERONROORRERNN000004
K : 2 3 2 2 K 2
2 1 (inshr): 1.6 2 2.4 2 3.1 2 4.1 X 4.8 2 5.5 X%
3 M 3 2 7 7 7 3
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: Lute Obaidi Date: 11/23/98
LOCATION DATA |

Location: Tonto Verde

Project Name: TVZ Subarea id: aI3

Drainage Area Cowver: Suburbansalluvial |

DESIGN DATA

© Drainage Area 12.56 acres
Watercourse Length 1200.0 feet
Top Elevation 1584.0 feet
Bottom Elevation 1553.0 feet
Slope .02583 feet/feet

Roughness Coefficient (Kb) .12000

10-Year, 6-Hour Rainfall 2.30 inches

Hydrological Summary Table

ZDUDDDUDDGDDGDRDDDDDDDD800000000880000DDDSDDDDDDDDS000000&08&0000&00?

2 Parameter < 2-Yr X 5~Yr 2 10-Yr 2 25-¥r 2 50-¥Yr 2 100-Yr Z
“ﬂnﬂnﬁ00000000MUDDUDDDDEB00000DUEBDDDDQDQEDDUDDDGDEGGQDDUDDEDDDUGDUD4
K1 : 3 K 2 2 2 2
O (cfs) : 10 2z 14 = 16 2 23 z 29 32 35 =
2 : 2 K1 4 2 2 2
oo DDDGDQDDUDBDMﬂﬁﬂﬂﬂaDDEDD000DDDEDDU&GDUDEDDDDDDDDEDDDDDDDDEDDBDQDDU4
2 2 2 2 2 2 2
Z C : 0.300 20.300 20.300° 20.330 20.360 =2 0.375 2
K4 2 2 2 2 2 z
on annnnnﬂaaaﬂnMUDDDDDDDEODDGDUGDEDDD0000GEDDQDDDDDEGBDDGDDDEGDD000004
2 2 2 K 2 z 2
K¢ Tc (min) - 16.4 2 14.4 2 13.7 2 12.3 3 11.6 2 11.0 =
2 : 2 2 2 2 z 2
CDUDUDDGUDEUDDMﬂﬂﬂnﬂanﬂfﬂﬂﬂﬂﬂGDDFDQUDDDGDEDDDDDUDQEDDUDDUQDEUDDDDDD 04
z 3 2 2 2 K4 2
2 i (ln/hr): 2.6 2 3.6 2 4.2 X 5.6 % 6.4 2 7.5 2
z Ky 2 3 2 X 3
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Flood Control District of Maricopa County
Hydrologic DBesign Manual Rational Method

Computed by: Lute Obaidi Date: 11/23/98
LOCATION DATA

Location: Tonto Verde

Project Name: TV? Subarea id: A /4

Drainage Aresa Cover: Suburban/alluvial

DESIGN DATA

Drainage Area 1.42 acres
Watercourse Length 350.0 feet

Top Elevation 1553.0 feet
Bottom Elevation 1548.0 feet
Slope .01429 feet/feet

Roughness Coafficient (Kb) .12000

10~Year, 6-Hour Rainfall 2.30 inches

Hydrological Summary Table
Zaa00000000000R00000000R00000NONROOOANONRANONNANNARAORNNNNNRANNNONNEN 7
2 Paranmeter = 2-¥r 23 5-Yr 2 10~Yr 2 25-Yr 2 50-Yr I 100-Yr 2
COnQOANOaa000KANONN0NNE NRNANOONE OOONANODENNNNOODNENNANDON0OECOOR00004

2 : z K Kt 2 3 3
2 4 (cfs) : 1z 2 = 2 2 3 2 4 3 5 =
2 : 2 2 Kt 2 2 2
ConoaoanonRORMKOOO00GO0S 00000000 0O00ROONE DO0O0ONNEOOADDRNRE ROONOOR0S
4 : I 2 z z 3 2
x C :0.300 20.300 20.300 20.330 240.360 20.375 =
3 : 3 2 it 2 et 2
Conoono0paeRo0KONGANNN0DE DONROO0OEDRDDARANREONOOONORENDONRANAE DONONNNNY
2 : Kt 3 2 2 3 K
X Tc (min) : 9.7 ¥ 8.6 X 8.2 3 7.4 3 7.0 3 6.6 2
3 0 = 2 -2 2 2 K+ z
COODOO00OO0000KOOANORNNE 000NN DAN00D00E ANO0RRGRERANOONRRE OOORONONS
2 : 3 3 2 2 I 3
3 i (inshr): 3.3 3 4.6 & 5.2 2 6.9 3 7.9 2 9.1 2
2 : 2 2 2 2 2 2
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: Lute Obaidi Date: 11/23/98
LOCATION DATA

Location: Tonto Verde

Project Name: TV? Subarea id: AIS

Drainage Area Cover: SuburbansAlluvial

DESIGN DATA

Drainage Area ’ 19.06 acres
Watercourse Length 1400.0 feet

Top Elevation 1559.0 feet
Bottom Elevation 1546.0 feet
Slope | .00929 feet/feet

Roughness Coefficient (Kb)  .12000

10-Year, é-Hour Rainfall 2.30 inches

Hydrological Summary Table

ZO000000000000R000000OARNOOOGOOORKOOONNGOORKONORNONNRAANNNNNNRAANNONNN?

X Parameter : 2-Yr 2 5-¥r 2 10-¥r 2 25-¥r 3 50-Yr I 100-Yr =2
CROROGOONORAROKARANONONE DONNONONE ADOOAOONE RDONODNOL ROOROBONEANDRO0N0NS
2 : Kt 2 K1 K1 2 2
2 1 (cfs) : 11z 16 2 20 =2 28 2 36 3 43
3 : 2 3 2 2 3 2
CORARAOOR0RGKOAOOORANE ORAND0N0E ONANNOONE DO0OON0E ONRANADNE DODNONNNS
2 : 2 R 2 2 3 2
2 C 2 0.300 20.300 20.300 20.330 X0.360 20.375 =
2 : 3 3 2 2 2 z
CoRAAOROO0CO00KAOAAAARAEOAONNANGOE ANONANNNEANNNO0ONEN0000O00F 000000004
4 : z 3 = J K4 K4
2 Tc (min) : 27.4 3 23.9 2 21.8 % 20.0 23 18.7 2 7.7 2
2 : 2 2 2 it 2 x
CROAODRONARANSKANONANONC ANONNON0E ORN0ANONE NONNNRONE NOORDONOEANRODONNS
2 : 2 X z 2 2 2
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2 : 3 2 z 3 2 2
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: Lute Obaidi Date: 11/23/38
LOCATION DATA

Location: Tonto Verde

Project Name: TV7 Subarea id: A/&

Drainage Area Cover: Suburbans/alluvial

DESIGN DATA

ODrainage Area 6.47 acres
Watercourse Length 1600.0 feet

Top Elevation 1576.0 feet
Bottom Elevation 1553.0 feet
Slope .01438 feet/feet

Roughness Coefficient (Kb) .12000

10-Year, é6-Hour Rainfall 2.30 inches

Hydrological Summary Table
Z0000000000000R000ONNONRNNONNONARANNANONARANNRONOONRONONNNNNROONNNNNG?
I Parameter : 2-¥Yr 2 5-Yr 2 10-Yr 2 25-¥Yr 3 50-Yr 3 100-Yr 2
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2 . : 2 2 2 2 2 2
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2 : 2 a2 2 2 2 K4
2 C £ 0.300 20.300 20.300 X0.330 20.360 20.375 =
z 2 3 3 Kt 2 2
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2 3 3 2 4 X
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Flood Control District of‘Maricopa County
Hydrologic Design Manual Rational Method

Computed by: Lute Obaidi Date: 11/23/98
LOCATION DATA |

Location: Tonto Verde

Project Name: Tw7 Subarea id: A/7

Drainage Area Cover: Suburban/Aalluvial

DESIGN DATA

Drainage Area 11.28 acres
Watercourse Length 1200.0 fest

Top Elevation 1587.0 feet
Bottom Elevation 1563.0 feet
Slope .02000 feet/feet

Roughness Coefficient (Kb) .12000

10-Year, é~Hour Rainfall 2.30 inches

Hydrological Summary Table

Z0000000000000R00000000R0000AONOROOOOOONNRNANARRRARANNONALAROOANONNANT

3 Parameter ¢ 2-Yr 2 5-¥Yr 2 10-Yr 2 25-Yr 2 50-¥Yr 2 100-Yr 2
CONRRONOOAOROOKOONORNNNE DONOOONNEQROROOONENOOONOOE O0NDOONNE RRARONNNS
2 : 2 3 2 2 2 2
7 Q (cfs) : g8 2 12 = 14 =2 20 3 25 = 30 2
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CoonaRERRORROOKO0000ANNE 00000000 N00AROR0EDRRNORNNEDNORRNNOE 000000004
z : z 2 2 z 3 F
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3 : K4 a 2 J 2 z
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Flood Control District of Maricopa County
Hydrolegic Design Manual Rational Method

Computed by: Lute Obaidi Date: 11/23/98
LOCATION DATA -
Location: Tonto Verde
Project Name: TV7 Subarea id: a/&
Drainage Area Cover: Suburban/alluvial

DESIGN DATA

Drainage Area 8.58 acres
Watercourse Length 600.0 feet

Top Elevation 1587.0 feet
Bottom Elevation 1583.0 feet
Slope .00667 feet/feet

Roughness Coefficient (Kb) .12000

10-Year, é-~Hour Rainfall 2.30 inches

Hydrological Summary Table

Z0000000000000K800R00000ROOONOONARDONNAOONRONNANODORNANOANANROANDNNNN?

2 Parameter = 2-Yr 2 5-¥r 2 10-¥Yr 2 25-¥Yr 2 50-Yr X 100-Yr Z
“DDGDQUDDGBUDDMHDUUDDUDEUQUQDDDD FO0OO00RAENRN000NNENNA0A000EAN0000N0S
2 : 4 2 e K 3 2
2 Q (cfs) = 6 2 9 2 10 2 15 2z 19 2 23 7
2 : 2 2 2 2 K1 K4
FDUDDQDDUDDDDUMDDQDUﬂDDEBUUDDDDUEDDDDDDDDEGDUGDDDDEDDDDDDQDEDDDDDDDD4
2 : K4 2 2 2 z 2
2 C 2 0.300 X0.300 20.300 20.330 20.360 20.375 =
2 : K4 2 3 K1 2 2
CDDDUODDDODBDQMGDUUDDED EONOANOANEONONNONNE OANNGANAE AONONNNBENANO00004
2 2 2 2 2 2 K1
2 Tc (min) ¢ 17.9 3 15.8 3 14.9 2 13.4 Z 12.7 23 12.0 2
2 4 z z 2 z z
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z 2 2 2 2 e 3
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z : 4 X 2 2 2 2
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: Lute Obaidi Date: 11/23/98
LOCATION DATA

Location: Tonto Verds

Project Name: TV7 Subarea id: af9

Drainage Area Cover: Suburban/alluvial

DESIGN DATA

Brainage Area 14.92 acres
Watercourse Length 1800.0 feet

Top Elevation 1581.0 feet
Bottom Elevation 1549.0 feet
Slope .01778 feet/feet

Roughness Coefficient (Kb) .12000

10-Year, é-Hour Rainfall 2.30 inches

Hydrological Summary Table
ZOR00000R000CARACAOADDORRANANNNRANNARNNNNRANINOLONRNNNNODNORONONBONN 7
2 Parameter : 2-Yr 2 5-¥Yr 2 10-Yr 2 25-Yr 2 50-Yr 2 100-Yr 2
“DQGBDDDDGDDGDMGDBUBDQOEﬂDDDBDDDEDGDBDDGBEDDDDDDDDEDDGGDDDDEDDDDDDGD4

2 : 2 2 2 2 2 k4
2 Q (cfs) - 9 Z 13z 16 2 23 2 29 2 35 =
K : I 2 2 2 2 z
CDUBGUDDDGQDQHMGDQUUDDD SON000000€0000000N0EA00000R0E DONDRAN0E NRANO0004
I : 2 2 z a2 4 0z
2 C $0.300 20.300 20.300 3 0.330 20.380 20.375 7
z : 2 2 2 2 a e
EDDBDGDDUQDUDDNDDDUGDDDEDDDDUQGDEDDQDDQUDEDGDUDDDDEDGDDDDDUEDUDQGDUD4
Z : z 2 4 2 J 2
z Te (min) © 24.7 2 21.6 2 19.9 2 18.2 2 17.1 2 16.1 2
z 2 2 I 2 2 2
CﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂMGUUDBDDDEEDUBDDDEEDDQDDUUQEDUUDDDDDEDDDDUGUGEDDDUDDD 4
2 it 2 2 2 a2 I
7 i (ln/h«)- 2.1 % 2.9 2 3.6 2 4.6 2 54 3 6.3 2
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Flood Control District of Maricopa County
Hydrologic Design Manual Raticnal Method

Computed by: Lute Obaidi Dater 11/23/98
LOCATION DATA
lLocation: Tonto Verds
Project Name: TV7 Subarea id: aZ20
Drainage Arsa Cover: Suburban/alluvial

DESIGN DATA

Drainage Area 4.04 acres
Watercourse Length 800.0 feet

Top Elevation 1564.0 feet
Bottom Elevation 1555.0 feet
Slope 01125 feet/feet

Roughness Coefficient (Kb) .12000

10-Year, é-Hour Rainfall 2.30 inches

Hydrological Summary Table

SONOaR00000000R0000ONRARNNNONNAORANONANNNRAANRANGHRNNNANAONRONNNNNNN 2
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Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: Lute Obaidi Date: 11/23/98
LOCATICN DATA

Location: Tonto Verde

Project Name: TV7 Subarea id: a2l

Dralnage Area Cover: Suburbansalluvial

DESIGN DATA

Drainage Area 1.00 acres
Watercourse Length 440.0 feet

Top E£levation 1596.0 feet
Bottom Elevation 1594.0 feet
Slope .00455 feet/feet

Roughness Coefficient (Kb) .12000

10-Year, 6-Hour Rainfall 2.30 inches

Hydrological Summary Table

Z00000000000R0RR0RGO0CAROONONANNRONONNNNNRNNNNNRAORNNNNANOORNNNNNONG 7

X Parameter = 2~¥r 2 5-Yr 2 10-Yr 2 25-Yr 2 50-Yr 2 100-¥r 2
COONNONONOR0N00KANONONONEOROORNOOF AROONOROE OROO0O0DERONOOANNEQO0ARN00E
2 : it 2 . K¢ 2 2 2
I 1 (cfs) ¢ 1 2 1 2 1z 2 Z 2 2 3 Z
2 : 2 2 K4 2 2 z
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2 : 2 2 ' 2 2 2 3
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2 : 2 2 3 2 K1 2
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2 Co- : 2 2 2 K4 3 A
3 Tc (min) ¢ 7.1 3 15.1 2% 14.3 3 12.8 33 12.1 & 11.5 =7
z : 3 2 2 2 3 2
CoOA0ANONODNOOKODONDN00E NRONONONEQDORO0DOE NOODOANOE ANRORNONERORO00004
2 : z 2 2 2 2 K1
2 1 (in/hr): 2.6 2 3.6 2 4.1 2 5.5 2 6.3 2 7.3 2
3 : 2 3 3 3 z 2
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flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Computed by: Lute Obaidi Date: 11/23/98
LOCATION DATA
Location: Tonto Verde
Project Name: TV7? Subarea id: A27Z
Drainage Area Cover: Suburbans/alluvial

DESIGN DATA

Drainage Area 4.00 acres
Watercourse Length 730.0 feet

Top Elevation 1600.0 feet
Bottom Elevation 1588.0 feet
Slope .01644 feet/feet

Roughness Coefficient (Kb) .12000

10-Year, 6-Hour Rainfall 2.30 inches

Hydrological Summary Table

Z0a0000aa0a0n0fannnRnRRRANRORNNNRARNRARONRANOONANNRCONOANONARNONNANNN?

X Parameter - 2-Yr & 5-Y¥r 2 10-Yr 2 25-Yr 2 50-Yr 2 100-Yr 2
“DDDDBDDDDDDODUBDDDDDDGEDGDDDDDDEBDDGDDDDEDDUDﬂﬁﬂﬂfﬂﬂﬂﬂﬂﬂﬂﬂfﬂﬂﬂﬂﬂﬂﬂﬁd
2 H 2 K1 2 K4 3 2
2 Q (cfs) : 3 2 5 2 5 2z 8 2 10 2 12 2
2 : 3 2 K 2 K4 K1
caanaannanaaaﬂunaaaannasﬂnnaanaasnnnnannaEnaaaaaaaEnnannnnnsaannannn4
2 : X 2 2 4 2 K1
2 C :0.300 20.300 X0.300 2 0.330 3 0.360 2 0.375 2
K : 2 z K 3 3
CDDDDDDGUDBDQUMﬂﬂQDDDUUEGHDDDBQGEDDDUDGDBE DDDDDDDEDDDDDDBDEDDDDDDDL4
K Ky 4 K4 3 K4 2
3 Tc (min) * 14.3 3 12.7 3 12.0 3 10.8 2 10.2 3 9.7 3
3 : 3 2 4 2 z z
rn aﬂUDDDUBDDDGMDDDGDGDDEUDDDBDGDEBGDDDDDQEDGDDUDDQEDUDDDDDDEDDDUDUDD4
2 2 2 2 2 2 2
2 i (ln/hr): 2.8 3 3.9 2 4.4 2 59 2 6.8 2 7.9 23
3 : 2 X K1 2 K 2
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Solve For: Discharge

Culvert Calculator Report

TV 7, W10RCBC on Javalina Trail Q=2010

/

Culvert Summary

Allowable HW Elevation 1,578.20 ft Headwater Depth/ Height 1.14
Computed Headwater Elevation 1,678.20 ft Discharge 2,026.64 cfs
Inlet Control HW Elev 1,578.11 ft Tailwater Elevation 1,576.11 ft
Outlet Control HW Elev 1,5678.20 ft Control Type Outlet Control
Grades
Upstream Invert 1,672.51 ft Downstream Invert 1,672.21 ft
Length 30.00 ft Constructed Slope 0.010000 ft/ft
Hydraulic Profile
Profile M2 Depth, Downstream 3.90 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 3.29 ft
Velocity Downstream 8.66 ft/s Critical Slope 0.023546 ft/ft
Section
Section Shape Box Mannings Coefficient 0.035
Section Material Concrete Span 10.00 ft
Section Size 10x5ft Rise 5.00 ft
Number Sections 6
Qutlet Control Properties
Qutlet Control HW Elev 1,578.20 ft Upstream Velocity Head 1.04 ft
Ke 0.50 Entrance Loss 0.52 ft
Inlet Control Properties
Inlet Control HW Elev 1,578.11 ft Flow Control N/A
Inlet Type 90 and 15 ° wingwali flares Area Full 300.0 ft*
K 0.06100 HDS 5 Chart 8
M 0.75000 HDS 5 Scale 2
C 0.04000 Equation Form 1
Y 0.80000

Project Title: Tonto Verde 7 Culvert
c:\haestad\cvmitv7culve.cvm
12/23/98 11:09:01 AM

Project Engineer: LUTE OBAIDI
CulvertMaster v1.0
Page 1 of 1

Lute Obaidi
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666




Solve For: Discharge

Culvert Calculator Report

TV 7,W11RCBC on Javalina Trail Q=950cfs

2

Culvert Summary

Allowable HW Elevation 1,5675.40 ft Headwater Depth/ Height 1.19
Computed Headwater Elevation 1,5675.40 ft Discharge 997.86 cfs
Inlet Control HW Elev 1,574.90 ft Tailwater Elevation 1,574.11 ft
Outlet Control HW Elev 1,575.40 ft Control Type Qutlet Control
Grades

Upstream Invert 1,570.65 ft Downstream Invert 1,570.35 ft
Length 30.00 ft Constructed Slope 0.010000 fu/ft
Hydraulic Profile

Profile M2 Depth, Downstream 3.76 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 2.68 ft
Velocity Downstream 6.63 ft/s Critical Slope 0.022780 fyft
Section

Section Shape Box Mannings Coefficient 0.035
Section Material Concrete Span 10.00 ft
Section Size 10x4ft Rise 4.00 ft
Number Sections 4

Outlet Control Properties

Outlet Control HW Elev 1,575.40 ft Upstream Velocity Head 0.66 ft
Ke 0.40 Entrance Loss 0.26 ft
Iniet Control Properties

Intet Control HW Elev 1,574.90 ft Flow Control N/A
Inlet Typed5 ° bevels; 10 - 45 ° skewed headwall Area Full 160.0 ft?
K 0.49800 HDS 5 Chart 11

M 0.66700 HDS 5 Scale 4

C 0.03270 Equation Form 2

Y 0.75000

Project Title: Tonto Verde 7 Culvert
c:\haestad\cvmltv7culve.cvm
12/23/98 11:09:58 AM

Project Engineer: LUTE OBAIDI
CulvertMaster v1.0
Page 1 of 1

t.ute Obaidi
© Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666




Solve For: Headwater Elevation

Culvert Calculator Report
TV 7 CSP,Q=52cfs, Granite Mountain Rd

3

Culvert Summary

Allowable HW Elevation 1,580.50 ft Headwater Depth/ Height 1.69
Computed Headwater Elevation 1,580.88 ft Discharge 52.00 cfs
Inlet Control HW Elev 1,580.20 ft Tailwater Elevation 1,580.20 ft
Qutlet Control HW Elev 1,580.88 ft Control Type Outlet Control
Grades

Upstream Invert 1,5676.65 ft Downstream Invert 1,576.35 ft
Length 30.00 ft Constructed Slope 0.010000 ft/ft
Hydraulic Profile

Profile Pressure Depth, Downstream 3.85 ft
Slope Type N/A Normal Depth N/A ft
Flow Regime N/A Critical Depth 1.41 ft
Velocity Downstream 3.53 ft/s Critical Slope 0.034904 fi/ft
Section

Section Shape Circular Mannings Coefficient 0.035
Section Material CMP Span 250 ft
Section Size 30 inch Rise 2.50 ft
Number Sections 3

Outlet Control Properties

Outlet Control HW Elev 1,580.88 ft Upstream Velocity Head 0.19 ft
Ke 0.50 Entrance Loss 0.10 ft
Inlet Control Properties

Inlet Control HW Elev 1,580.20 ft Flow Contro! N/A
Inlet Type Headwall Area Full 14.7 ft2
K 0.00780 HDS 5 Chart 2

M 2.00000 HDS 5 Scale 1

C 0.03790 Equation Form 1

Y 0.69000

Project Title: Tonto Verde 7 Culvert

c:\haestad\cvmitv7cuive.cvm

12/23/98 11:10:41 AM

© Haestad Methods, Inc.

Lute Obaidi

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

Project Engineer: LUTE OBAIDI
CulvertMaster v1.0
Page 1 0of 1




Solve For: Headwater Elevation

Culvert Calculator Report

TV 7, RCBC, Channel one,@ RanchoVistaDr.

-

Culvert Summary

Allowable HW Elevation 1,5655.19 ft Headwater Depth/ Height 0.94
Computed Headwater Elevation 1,655.41  ft Discharge 1,136.00 cfs
Inlet Control HW Elev 1,554.89 ft Tailwater Elevation 1,554.89 ft
Outlet Control HW Elev 1,655.41 ft Control Type Outlet Control
Grades

Upstream Invert 1,550.69 ft Downstream Invert 1,650.39 ft
Length 30.00 ft Constructed Slope 0.010000 fyit
Hydraulic Profile

Profile M1 Depth, Downstream 4.50 ft
Slope Type Mild Normal Depth 2.87 ft
Flow Regime Subcritical Critical Depth 2.23 ft
Velocity Downstream 4.21 fi/s Critical Slope 0.020824 ft/ft
Section

Section Shape Box Mannings Coefficient 0.035
Section Materiai Concrete Span 12.00 ft
Section Size 12x5ft " Rise 5.00 ft
Number Sections 5

Outlet Control Properties

Outlet Control HW Elev 1,555.41 ft Upstream Velocity Head 0.31 ft
Ke 0.50 Entrance Loss 0.15 ft
Inlet Control Properties

inlet Control HW Elev 1,554.89 ft Flow Control N/A
Inlet Type 90 and 15 ° wingwall flares Area Full 300.0 ft2
K 0.06100 HDS 5 Chart 8

M 0.75000 HDS 5 Scale 2

C 0.04000 Equation Form 1

Y 0.80000

Project Title: Tonto Verde 7 Culvert
c:\haestad\cvmitv7culve.cvm
12/23/98 11:11:37 AM

Project Engineer: LUTE OBAIDI
CulvertMaster v1.0
Page 1 of 1

Lute Obaidi
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666




Solve For: Headwater Elevation

Culvert Calculator Report
TV7 RCBC, Granite Mntn. Rd.Q=750cfs 5

Culvert Summary

Allowable HW Elevation 1,575.26 ft Headwater Depth/ Height 1.04
Computed Headwater Elevation 1,575.43 ft Discharge 750.00 cfs
Intet Control HW Elev 1,575.31. ft Tailwater Elevation 1,573.77 ft
Outlet Control HW Elev 1,575.43 ft Control Type Outlet Control
Grades

Upstream Invert 1,571.26 ft Downstream Invert 1,570.96 ft
Length 30.00 ft Constructed Slope 0.010000 ft/ft
Hydraulic Profile

Profile CompositeS1S2 Depth, Downstream 281 ft
Slope Type Steep Normal Depth 1.57 ft
Flow Regime N/A Critical Depth 2.38 ft
Velocity Downstream 7.41 ft/s Critical Slope 0.002880 ft/ft
Section s

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 12.00 ft
Section Size 12x4ft Rise 4.00 ft
Number Sections 3

Qutlet Control Properties

Qutlet Control HW Elev 1,575.43 ft Upstream Velocity Head 1.19 ft
Ke 0.50 Entrance Loss 0.60 ft
Inlet Control Properties

inlet Control HW Elev 1,575.31 ft Flow Control N/A
Inlet Type 90 and 15 ° wingwall flares Area Full 144.0 ft2
K 0.06100 HDS 5 Chart 8

M 0.75000 HDS 5 Scale 2

Cc 0.04000 Equation Form 1

Y 0.80000

Project Title: Tonto Verde 7 Culvert
c:\haestad\cvm\tv7culve.cvm

12/23/98 11:12:25 AM © Haestad Methods, inc.

Lute Obaidi

37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Project Engineer: LUTE OBAIDI
CulvertMaster v1.0
Page 1 of 1
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Easement 1&2 - Worksheet for Trianglular Channel
Worksheet for Triangular Channel

Project Description

Worksheet Triangular Channel - Easement 1 &
Fiow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.030

Slope 0.010000 fi/ft

Left Side Slope 0.33 V:H

Right Side Slope 0.33 V:H
Discharge 31.00 cfs

Results

Depth 1.58 ft

Flow Area 7.6 ft?

Wetted Perimeter 10.09 ft

Top Width 9.58 ft

Critical Depth 1.45 ft

Critical Slope 0.015625 f/ft

Velocity 4.09 fus

Velocity Head 0.26 #

Specific Energy 1.84 ft

Froude Number 0.81

Flow Type Subcritical

c:\haestad\fmwitontov7.fm2
12/03/98 11:00:32 AM

© Haestad Methods, Inc.

Brooks Hersey Associates
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Lute Obaidi
FlowMaster v6.0 [614b]

(203) 755-1666 Page 1 of 1




Cross Section for Easements 1 & 2
Cross Section for Triangular Channel

Project Description

Worksheet
Flow Element
Method
Solve For

Triangular Channel - Easement 1 & ;

Triangular Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient 0.030
Slope 0.010000 f/ft
Depth 1.58 ft
Left Side Slope 033 V:H
‘Right Side Siope 033 V:H
Discharge 31.00 cfs

c:haestad\fmwitontov7.fm2
12/03/98 11.00:50 AM

© Haestad Methods, inc.

1.58 ft

V:1[§
H:1

NTS

Project Engineer: Lute Obaidi

Brooks Hersey Associates
37 Brookside Road . Waterbury, CT 06708 USA  (203) 755-1666

FlowMaster v6.0 {614b)]
Page 1 of 1




l Easement 3 - Worksheet for Trianglular Channel
Worksheet for Triangular Channel
. Project Description
Worksheet Triangular Channel - Easement :
Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
l input Data
' Mannings Coefficient 0.030
Slope 0.010000 fuft
Left Side Slope 025 V:H
Right Side Slope 0.25 V:H
' Discharge 6.20 cfs
Results
Depth 0.78 ft
' Flow Area 2.4 ft2
Wetted Perimeter 6.39 ft
Top Width 6.20 ft
Critical Depth 0.68 ft
Critical Slope 0.019530 ft/ft
Velocity 2.58 ft/s
Velocity Head 0.10 ft
' Specific Energy 0.88 ft
Froude Number 0.73
Flow Type Subcritical
Project Engineer: Lute Obaidi
c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
' 12/03/98 11:01:33 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




Cross Section for Easement 3
Cross Section for Triangular Channel

Project Description

Worksheet
Flow Element
Method
Solve For

Triangular Channel - Easement :

Triangular Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient 0.030

Slope . 0.010000 ft/ft
Depth 0.78 ft
Left Side Slope 025 V:H
Right Side Slope 025 V. H
Discharge 6.20 cfs

c:\haestad\fmw\tontov7.fm2
12/03/98 11:01:53 AM

© Haestad Methods, Inc.

Brooks Hersey Associates

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

A

0.78 ft

V:1B
H:1

NTS

Project Engineer: Lute Obaidi
FlowMaster v6.0 [614b]
Page 1 of 1




l Cross Section for Easement 4
Cross Section for Triangular Channel
l Project Description L
Worksheet Triangular Channel - Easement «
l Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
l Section Data
Mannings Coefficient 0.030
Slope 0.010000 ft/ft
Depth 0.77 ft
Left Side Slope 025 V:H
Right Side Slope 025 V:H
l Discharge 6.00 cfs
I jft
l V:1 B
H:1
' NTS
Project Engineer: Lute Obaidi
c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
l 12/03/98 11:02:48 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




' Cross Section for Easement 4
Cross Section for Triangular Channel
l Project Description
Worksheet Triangular Channel - Easement -
' Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
I Section Data
Mannings Coefficient 0.030
Slope 0.010000 f/ft
Depth 0.77 ft
Left Side Slope 025 V:H
Right Side Slope 0.25 V:H
l Discharge 6.00 cfs
— SZ /t
I 0.77 ft
l Vi1 B
H:1
' NTS
Project Engineer: Lute Obaidi
c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 {614b]
l 12/03/98 11:13:54 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




l Cross Section for Easement 5
' Cross Section for Trapezoidal Channel
l Project Description o
Worksheet Trapezoidal Channel - Easement
l Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
l Section Data
Mannings Coefficient 0.030
Slope 0.010000 ft/ft
Depth 0.54 ft
Left Side Slope 0.25 V:H
Right Side Slope 025 V: H
l Bottom Width 5.00 ft
Discharge 10.70 cfs A
- Awd —
i ;
0.54 ft
.
l 5.00 ft
V:1 B
H:A
NTS
Project Engineer: Lute Obaidi
c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
l 12/03/98 11:03:46 AM © Haestad Methods, Inc. 37 Brookside Road Woaterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




Cross Section for Easement 5
Cross Section for Trapezoidal Channel

Project Description

Worksheet
Flow Element
Method
Solve For

Trapezoidal Channel - Easement

Trapezoidal Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient 0.030

Slope 0.010000 ft/ft
Depth 0.54 ft
Left Side Slope 0.25 V:H
Right Side Slope 025 V:H
Bottom Width 5.00 ft
Discharge 10.70 cfs

f

c:\haestad\fmw\tontov7.fm2
12/03/98 11:16:33 AM

© Haestad Methods, Inc.

[4)]
o
o
-
=y

Brooks Hersey Associates
37 Brookside Road Waterbury, CT 06708 USA

V:1|>
H:1

NTS

Project Engineer: Lute Obaidi
FlowMaster v6.0 [614b]

(203) 755-1666 Page 1 of 1




I Worksheet for Easement 6
Worksheet for Trapezoidal Channel
' Project Description
Worksheet Trapezoidal Channel - Easement
I Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
' Input Data
Mannings Coefficient 0.030
Slope 0.010000 ft/ft
Left Side Slope 033 V:H
Right Side Slope 033 V:H
Bottom Width 5.00 ft
Discharge 22.90 cfs
Results
l’ Depth 0.85 ft
Flow Area 6.4 ft?
Wetted Perimeter 10.40 ft
Top Width 10.12 ft
Critical Depth 0.74 ft
Critical Slope 0.016391 ft/ft
Velocity 3.58 fi/s
' Velocity Head 0.20 ft
Specific Energy 1.04 ft
Froude Number 0.79
. Flow Type Subcritical
Project Engineer: Lute Obaidi
c:\haestad\fmwitontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
l 12/03/98 11:04.08 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




Cross Section for Easemeht 6
Cross Section for Trapezoidal Channel

Project Description

Worksheet
Flow Element
Method
Solve For

Trapezoidal Channel - Easement

Trapezoidal Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient 0.030
Slope 0.01000C fuft
Depth 0.85 ft
Left Side Slope 0.33 V:H
Right Side Slope 0.33 V:H
Bottom Width 5.00 ft
Discharge 22.90 cfs

c:\haestad\fmw\tontov7.fm2
12/03/98 11:04:32 AM

® Haestad Methods, Inc.

5.00 ft

Brooks Hersey Associates

37 Brookside Road Waterbury, CT 06708 USA

/ 0.8*5 ft
1

V:1 B
H:1

NTS

Project Engineer: Lute Obaidi
FlowMaster v6.0 [614b]

(203) 755-1666 Page 1 of 1




Worksheet for Easement 7
Worksheet for Trapezoidal Channel

Project Description

Worksheet Trapezoidal Channel - Easement
Fiow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth.. -
Input Data

Mannings Coefficient 0.030

Slope 0.010000 ft/ft

Left Side Slope 033 V:H

Right Side Slope 0.33 V:H

Bottom Width 5.00 ft

Discharge 54.40 cfs

Resuits

Depth 1.32 ft

Flow Area 11.9 ft?

Wetted Perimeter 13.44 ft

Top Width 13.01 ft

Critical Depth 1.20 ft

Critical Slope 0.014445 fu/ft

Velocity 4.57 ft/s

Velocity Head 0.32 ft

Specific Energy 1.65 ft

Froude Number 0.84

Flow Type Subcritical

c:\haestad\fmw\tontov7.fm2
12/03/98 11:05:01 AM

© Haestad Methods, inc.

Brooks Hersey Associates

Project Engineer: Lute Obaidi
FlowMaster v6.0 [614b]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




Cross Section for Easement 7
Cross Section for Trapezoidal Channel

Project Description

Worksheet - Trapezoidal Channei - Easement
Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.030

Slope 0.010000 fu/ft
Depth 1.32 ft
Left Side Slope 0.33 V:H
Right Side Slope 033 V:H
Bottom Width 5.00 ft
Discharge 54.40 cfs

c\haestad\fmwitontov7.fm2
12/03/98 11:05:20 AM

© Haestad Methods, Inc.

z — r
1.32 ft
i
5.00 ft

Brooks Hersey Associates

V:1b
H:1

NTS

Project Engineer: Lute Obaidi
FlowMaster v6.0 [(614b]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



I Worksheet for Easement 8
Worksheet for Trapezoidal Channel
l Project Description
Worksheet Trapezoidal Channel - Easement
l Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
l Input Data
Mannings Coefficient 0.030
Slope 0.010000 ft/ft
Left Side Slope 0.33 V:H
Right Side Siope 0.33 V:H
Bottom Width 5.00 ft
l Discharge 40.00 cfs
X Results
l Depth 1.13 ft
Flow Area 9.5 ft*
Wetted Perimeter 12.22 ft
‘ Top Width 11.85 ft
Critical Depth 1.02 ft
Critical Slope 0.015094 fi/ft
Velocity 4.20 ft/s
l Velocity Head 0.27 ft
Specific Energy 1.40 ft
Froude Number 0.83
l Flow Type ) Subcritical
Project Engineer: Lute Obaidi
c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
l 12/03/98 11:05:39 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




Cross Section for Easement 8
Cross Section for Trapezoidal Channel

Project Description

Worksheet
Flow Element
Method
Solve For

Trapezoidal Channel - Easement

Trapezoidal Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient 0.030
Slope 0.010000 ft/ft
Depth 1.13 ft
Left Side Slope - 033 V:H
Right Side Slope 0.33 V:H
Bottom Width 5.00 ft
Discharge 40.00 cfs

14

c:\haestad\fmw\tontov7.fm2
12/03/98 11:06:10 AM

© Haestad Methods, Inc.

5.00 ft

Brooks Hersey Associates

V:1B
H:1

NTS

Project Engineer: Lute Obaidi
FlowMaster v6.0 [614b]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 10of 1




Worksheet for Easement 9
Worksheet for Trapezoidal Channel

Project Description

Worksheet Trapezoidal Channel - Easement
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.030

Slope 0.010000 ft/ft

Left Side Slope 0.25 V:H

Right Side Slope 0.25 V:H

Bottom Width 5.00 ft

Discharge 10.90 cfs

Results

Depth 0.55 ft

Flow Area 4.0 ft

Wetted Perimeter 9.53 ft

Top Width 9.40 ft

Critical Depth 0.46 ft -

Critical Slope 0.018671 ft/ft

Velocity 2.76 ft/s

Velocity Head 0.12 ft

Specific Energy 0.67 ft

Froude Number 0.75

Flow Type Subcritical

c:\haestad\fmwitontov7.fm2
12/03/98 11:07:02 AM

© Haestad Methods, Inc.

Brooks Hersey Associates

37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Lute Obaidi
FlowMaster v6.0 [614b]

(203) 755-1666 Page 1 of 1




l Cross Section for Easement 9
Cross Section for Trapezoidal Channel
l Project Description o
Worksheet Trapezoidal Channel - Easement
l Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
l Section Data
Mannings Coefficient 0.030
Slope 0.010000 fuft
Depth 0.55 ft
Left Side Slope 025 V:H
Right Side Slope 025 V:H
l Bottom Width 5.00 ft
Discharge 10.90 cfs
. s
0.55 ft
.
l 5.00 ft
V:1 B
H:1
NTS
|
Project Engineer: Lute Obaidi
c:\haestad\imwitontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
l 12/03/98 11:07:44 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




l Worksheet for Easement 10
Worksheet for Triangular Channel
' Project Description _
} Worksheet Triangular Channei - Easement 1
l Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
l Input Data
Mannings Coefficient 0.030
Slope 0.010000 ft/ft
Left Side Slope 0.25 V:H
Right Side Slope 025 V:H
. Discharge 3.00 cfs
Results
Depth 0.59 ft
I Flow Area 1.4 ft2
Wetted Perimeter 4.87 ft
Top Width 472 ft
Critical Depth 0.51 ft
Critical Slope 0.021515 ft/ft
Velocity 2.15 ft/s
Velocity Head 0.07 ft
. Specific Energy 0.66 ft
Froude Number 0.70
Flow Type Subcritical
Project Engineer: Lute Obaidi
c\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614Db]
' 12/03/98 11.08:23 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




. Cross Section for Easement 10
Cross Section for Triangular Channel
l Project Description .
Worksheet Triangular Channel - Easement 1
l Flow Element Triangular Channel
Method Manning's Formula
Solve For Channe! Depth
' Section Data
Mannings Coefficient 0.030
Slope 0.010000 ft/ft
Depth 0.59 ft
Left Side Slope 0.25 V:H
Right Side Slope 0.25 V:H
' Discharge 3.00 cfs
— Avd /r
' 0.59 ft
l V:1 B
H:
. NTS
Project Engineer: Lute Obaidi
c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
l 12/03/98 11:08:40 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




Worksheet for Easement 11
Worksheet for Trapezoidal Channel

Project Description

Trapezoidal Channel - Easement 1

Worksheet

Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

input Data

Mannings Coefficient 0.030

Slope - 0.010000  f/ft

Left Side Slope 0.33 V:H

Right Side Slope 0.33 V:H

Bottom Width 5.00 ft

Discharge 11.00 cfs

Results

Depth 0.57 ft

Fiow Area 3.8 ft?

Wetted Perimeter 8.63 ft

Top Width 8.45 ft

Critical Depth 0.48 ft

Critical Slope 0.018391 ft/ft

Velocity 2.88 fUs

Velocity Head 0.13 ft

Specific Energy 0.70 ft

Froude Number 0.75

Flow Type Subcritical

Project Engineer: Lute Obaidi

c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
12/03/98 11:09:12 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




Cross Section for Easement 11
Cross Section for Trapezoidal Channel

Project Description

Worksheet
Flow Element
Method
Solve For

Trapezoidai Channel - Easement 1

Trapezoidal Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient 0.030
Slope 0.010000 ft/ft
Depth 0.57 ft
Left Side Slope 0.33 V:H
Right Side Slope 033 V:H
Bottom Width 5.00 ft
Discharge 11.00 cfs

c:\haestad\fmw\tontov7.fm2
12/03/98 11:09:39 AM

K

© Haestad Methods, Inc.

5.00 ft

Brooks Hersey Associates

Project Engineer: Lute Obaidi
FlowMaster v6.0 [614b}

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




Worksheet for Easement 12
Worksheet for Trapezoidal Channel

Project Description

Trapezoidal Channel - Easement 1

Worksheet

Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channe! Depth
Input Data

Mannings Coefficient 0.030

Slope 0.010000 ft/ft

Left Side Slope 033 V:H
Right Side Slope 0.33 V:H
Bottom Width 5.00 ft
Discharge 35.00 cfs
Results

Depth 1.06 ft

Flow Area 8.7 ft?

Wetted Perimeter 11.74 ft

Top Width 11.40 ft

Critical Depth 0.94 ft

Critical Slope 0.015389 fi/ft
Velocity 4.04 fi/s
Velocity Head 0.25 ft

Specific Energy 1.31 ft

Froude Number 0.82

Flow Type Subcritical

c:\haestad\fmw\tontov7.fm2
12/03/98 11:10:06 AM

© Haestad Methods, Inc.

Brooks Hersey Associates

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

Project Engineer: Lute Obaidi
FlowMaster v6.0 [614b}
Page 1 of 1




Cross Section for Easement 12
Cross Section for Trapezoidal Channel

Project Description o
Worksheet Trapezoidal Channel - Easement 1
Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.030

Slope 0.010000- ft/ft
Depth 1.06 ft
Left Side Slope 033 V:H
Right Side Slope 033 V:H
Bottom Width 5.00 ft
Discharge 35.00 cfs

c:\haestad\fmw\tontov7.fm2
12/03/98 11:10:22 AM

© Haestad Methods, Inc.

5.00 ft

Brooks Hersey Associates

V:1[l
H:1

NTS

Project Engineer: Lute Obaidi
FlowMaster v6.0 [614b]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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SWALES




Trapezoidal Channel - Swale 1
Worksheet for Trapezoidal Channel

Project Description

Worksheet Trapezoidal Channel - Swale 1
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
input Data
Mannings Coefficient 0.030
Slope 0.015000 fuft
Left Side Siope 025 V:H
Right Side Slope 0.25 V:H
Bottom Width 3.00 ft
Discharge 25.70 cfs
Results
Depth 0.92 ft
Flow Area 6.1 ft*
Wetted Perimeter = - 10.55 ft
Top Width 10.33 ft
Critical Depth 0.90 ft
Critical Slope 0.016162 ft/ft
Velocity 4.21 ft/s
Velocity Head 0.28 ft
Specific Energy 1.19 ft
Froude Number 0.97
Flow Type Subcritical
Notes: Use 4 inch to 6 inch round rock in all swales.

Project Engineer: Lute Obaidi
c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
12/23/98 11:06:58 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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Cross Section for Trapezoidal Channel - Swale 1
Cross Section for Trapezoidal Channel

Project Description

Worksheet Trapezoidal Channel - Swale 1
Flow Efement Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.030

Slope 0.015000 fuft
Depth 0.92 ft
Left Side Slope 025 V. H
Right Side Slope 0.25 V:H
Bottom Width 3.00 ft
Discharge 25.70 cfs
— S_ —
0.92 ft
——3.00 ft——
Vi1 B
H:1
NTS
Project Engineer: Lute Obaidi
c\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
12/07/98 03:38:10 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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Trapezoidal Channel - Swale 2
Worksheet for Trapezoidal Channel

Project Description

Worksheet Trapezoidal Channel - Swale ¢
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.030

Slope 0.015000 fu/ft

Left Side Slope 025 V:H

Right Side Siope 025 V:H

Bottom Width 5.00 ft

Discharge 51.30 cfs

Results

Depth 1.10 ft

Flow Area 10.4 ft?

Wetted Perimeter 14.09 ft

Top Width 13.82 ft

Critical Depth 1.11 ft

Critical Slope 0.014796 ft/ft

Velocity 4.95 fi/s

Velocity Head 0.38 ft

Specific Energy 1.48 ft

Froude Number 1.01

Flow Type Supercritical

c:\haestad\fmw\tontov7.fm2
12/07/98 03:38:37 PM

Project Engineer: Lute Obaidi

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

© Haestad Methods, Inc.

FlowMaster v6.0 [614b]
Page 1 0of 1




Cross Section for Trapezoidal Channel - Swale 2
Cross Section for Trapezoidal Channel

Project Description

Worksheet
Flow Element
Method
Soive For

Trapezoidal Channel - Swale 2

Trapezoidal Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient 0.030

Slope 0.015000 ft/ft
Depth 1.10 ft
Left Side Slope 0.25 V:H
Right Side Slope 025 V:H
Bottom Width 5.00 ft
Discharge 51.30 cfs

4
\

c\haestad\fmw\tontov7.fm2
12/07/98 03:38:58 PM

© Haestad Methods, Inc.

5.00 ft

Project Engineer: Lute Obaidi

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

FlowMaster v6.0 [614b]
Page 1 of 1




Triangular Channel - Swale 3
Worksheet for Triangular Channel

Project Description

Worksheet Triangular Channel - Swale 3
Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings'Coefﬁcient 0.030

Slope 0.020000 ft/ft

Left Side Slope 0.25 V:H

Right Side Slope 0.25 V:H
Discharge 11.10 cfs

Results

Depth 0.85 ft

Flow Area 2.9 ft?

Wetted Perimeter 6.98 ft

Top Width 6.77 ft

Critical Depth 0.86 ft

Critical Slope 0.018071 fuft

Velocity 3.87 ft/s

Velocity Head 0.23 ft

Specific Energy 1.08 ft

Froude Number 1.05

Flow Type Supercritical

c:\haestad\fmw\tontov7.fm2
12/07/98 03:39:27 PM

Project Engineer: Lute Obaidi

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

© Haesiad Methods, Inc.

FlowMaster v6.0 {614Db]
Page 1 of 1




Cross Section for Triangular Channel Swale 3
Cross Section for Triangular Channel

Project Description

Worksheet
Flow Element
Method
Solve For

Triangular Channel - Swale 3
Triangular Channel
Manning's Formula

Channel Depth

Section Data

Mannings Coefficient
Slope

Depth

Left Side Slope
Right Side Slope
Discharge

0.030
0.020000 ft/ft
0.85 ft
0.25 V: H
0.25 V:H
11.10 cfs

c:\haestad\fmw\tontov7.fm2
12/07/98 03:39:43 PM

Brooks Hersey Associates
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Project Engineer: Lute Obaidi
FlowMaster v6.0 [614b]
Page 1 of 1




l Triangular Channel - Swale 4
Worksheet for Triangular Channel
I Project Description
Worksheet Triangular Channel - Swale 4
l Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
l Input Data
Mannings Coefficient 0.030
Slope 0.030000 ft/ft
Left Side Slope 025 V:H
Right Side Slope 0.25 V:H
' Discharge 11.10 cfs
Results
Depth 0.78 ft
l Flow Area 2.5 ft
Wetted Perimeter 6.47 ft
Top Width 6.28 ft
Critical Depth 0.86 ft
Critical Slope 0.018071 ftfit
Velocity 4.51 fys
Velocity Head 0.32 it
I Specific Energy 1.10 ft
Froude Number 1.27
" Flow Type Supercritical
. Project Engineer: Lute Obaidi
c\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614Db]
' 12/07/98 03:41:47 PM © Haestad Methods, Inc. 37 Brookside Road Woaterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




. Cross Section for Triangular Channel Swale 4
Cross Section for Triangular Channel
. Project Description
Worksheet Triangular Channel - Swale 4
l Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
. Section Data
Mannings Coefficient 0.030
Slope 0.030000 fu/ft
Depth 0.78 ft
Left Side Slope 025 V: H
Right Side Slope 0.25 V:H
l Discharge 11.10 cfs
' ﬂiﬂ
l Vi1 B
H:A1
' NTS
Project Engineer: Lute Obaidi
c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
l 12/07/98 03:42:00 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 10of 1




. Triangular Channel - Swale 5
Worksheet for Triangular Channel
. Project Description
Worksheet Triangular Channel - Swale 5
I Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
l Input Data
Mannings Coefficient 0.030
Slope - 0.017500 ft/ft
Left Side Slope 025 V:H
Right Side Slope 025 V:H
' Discharge 12.60 cfs
Results
Depth 0.91 ft
l Flow Area 3.3 ft?
Wetted Perimeter 7.51 ft
Top Width 7.28 ft
Critical Depth 0.91 ft
Critical Slope 0.017768 fuft
Velocity 3.80 ft/s
Velocity Head 0.22 ft
' Specific Energy 1.13 ft
Froude Number 0.99
Flow Type Subcritical
Project Engineer: Lute Obaidi
c\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614D]
l 12/07/98 03:42:20 PM © Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




Cross Section for Triangular Channel Swale 5
Cross Section for Triangular Channel

Project Description

Worksheet Triangular Channel - Swale 5
Flow Element Triangular Channel

Method Manning's Formuia

Solve For Channel Depth

Section Data

Mannings Coefficient 0.030

Slope 0.017500 fu/ft
Depth 0.91 ft
Left Side Slope 0.25 V: H
Right Side Slope 025 V:H
Discharge 12.60 cfs
~—— hvd /:17
ﬂft
Vi1 B
H:1
NTS
Project Engineer: Lute Obaidi
‘c\haestadfmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
12/07/98 03:42:40 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




Trapezoidal Channel - Swale 6
Worksheet for Trapezoidal Channel -

Project Description

Worksheet Trapezoidal Channel - Swale €
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.030

Slope 0.017500 ft/ft

Left Side Slope 0.25 V:H

Right Side Slope 0.25 V:H

Bottom Width 3.00 ft

Discharge 22.60 cfs

Resuits

Depth 0.83 ft

Flow Area 5.2 ft*

Wetted Perimeter 9.85 ft

Top Width 9.64 ft

Critical Depth 0.84 ft

Critical Slope 0.016453 ft/ft

Velocity 431 fUs

Velocity Head 0.29 ft

Specific Energy 1.12 ft

Froude Number 1.03

Flow Type Supercritical

c:\haestad\fmw\tontov7.fm2
12/07/98 03:43:03 PM

Brooks Hersey Associates
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Project Engineer: Lute Obaidi
FlowMaster v6.0 [614b]
Page 1 of 1




Cross Section for Trapezoidal Channel - Swale 6
Cross Section for Trapezoidal Channel

Project Description

Worksheet
Fiow Element
Method
Solve For

Trapezoidal Channel - Swale €
Trapezoidal Channel
Manning's Formula

Channel Depth

Section Data

Mannings Coefficient
Slope

Depth

Left Side Slope
Right Side Slope
Bottom Width
Discharge

© 0.030
0.017500 fuft
0.83 ft
0.25 V:H
0.25 V:H
3.00 ft
2260 cfs

c:\haestad\fmw\tontov7.fm2

12/07/98 03:43:26 PM

v Y
T
0.83 ft
3.00 ft

Brooks Hersey Associates

V:1B
H:1

NTS

Project Engineer: Lute Obaidi
FlowMaster v6.0 {614b]

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




Triangular Channel - Swale 7
Worksheet for Triangular Channel

Project Description

Worksheet Triangular Channel - Swale 7
Flow Element Triangular Channel
Method Manning's Formuia
Solve For Channel Depth
Input Data

Mannings Coefficient 0.030

Slope 0.017500 fuft

Left Side Slope 025 V:H

Right Side Slope 0.25 V:H
Discharge 18.80 cfs

Results

Depth 1.06 ft

Flow Area 4.5 ft?

Wetted Perimeter 8.72-ft

Top Width 8.46 ft

Critical Depth 1.07 ft

Critical Slope 0.016845 ft/ft

Velocity 4.20 ft/s

Velocity Head 0.27 ft

Specific Energy 1.33 ft

Froude Number 1.02

Flow Type Supercritical

c\haestad\fmwitontov?7.fm2
12/07/98 03:43:55 PM

Brooks Hersey Associates

Project Engineer: Lute Obaidi
FlowMaster v6.0 [614b]

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




Cross Section for Triangular Channel Swale 7
Cross Section for Triangular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Triangular Channel - Swale 7
Triangular Channel
Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.030
Slope 0.017500 fi/ft
Depth 1.06 ft
Left Side Slope 0.25 V:H
Right Side Slope 0.25 V:H
Discharge 18.80 cfs
— /1
1.06 ft
Vi B
H:A
NTS
Project Engineer: Lute Obaidi
c:\naestad\fmwitontov7.fm2 ) Brooks Hersey Associates FlowMaster v6.0 [614b]
12/07/98 03:44:06 PM ® Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




Triangular Channel - Swale 8
Worksheet for Triangular Channel

Project Description

Worksheet Triangular Channel - Swale 8
Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.030

Slope 0.010000 fv/ft

Left Side Slope 0.25 V: H

Right Side Slope 025 V:H
Discharge 10.80 cfs

Results

Depth 0.95 ft

Flow Area 3.6 ft?

Wetted Perimeter 7.87 ft

Top Width 7.64 ft

Critica! Depth 0.85 ft .

Critical Slope 0.018137 fi/ft

Velocity 2.96 ft/s

Velocity Head 0.14 ft

Specific Energy 1.09 ft

Froude Number 0.76

Flow Type Subcritical

c:\haestad\fmw\tontov7.fm2

12/07/98 03:44:21 PM

© Haestad Methods, Inc.

Brooks Hersey Associates
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Lute Obaidi

(203) 755-1666

FlowMaster v6.0 [614D]
Page 1 of 1




Cross Section for Triangular Channel Swale 8
Cross Section for Triangular Channel

Project Description

Triangular Channel - Swale 8

Worksheet
Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
Section Data
Mannings Coefficient 0.030
Slope 0.010000 - ft/ft
Depth 0.95 ft
Left Side Slope 025 V:H
Right Side Slope 025 V: H
Discharge 10.80 cfs
— SZ /t

¢:\haestad\fmw\tontov7.fm2

12/07/98 03:49:43 PM

Project Engineer: Lute Obaidi
FlowMaster v6.0 [614b]
Page 1 of 1

Brooks Hersey Associates

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666




Triangular Channel - Swale 9
Worksheet for Triangular Channel

Project Description

Worksheet Triangular Channel - Swale 9
Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

input Data

Mannings Coefficient

0.030

Slope 0.010000 ft/ft

Left Side Slope 025 V:H

Right Side Slope 0.25 V: H

Discharge 11.00 cfs

Results

Depth 0.96 ft

Flow Area 3.7 #t?

Wetted Perimeter 7.92 ft

Top Width 7.69 ft

Critical Depth 0.86 ft

Critical Slope 0.018093 fv/ft

Velocity 2.98 ft/s

Velocity Head 0.14 ft

Specific Energy 1.10 ft

Froude Number 0.76

Flow Type Subcritical

: Project Engiheer: Lute Obaidi

c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
12/07/98 03:44:53 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




Cross Section for Triangular Channel Swale 9
- Cross Section for Triangular Channel

Project Description

Worksheet Triangular Channel - Swale 9

Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth

~ Section Data

Mannings Coefficient 0.030

Slope 0.010000 fu/ft
Depth 0.96 ft
Left Side Slope 0.25 V:H
Right Side Slope 0.25 V:H
Discharge 11.00 cfs
—— ? e
0.96 ft
V:1 B
H:1
NTS
Project Engineer: Lute Obavidi
c\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
12/07/98 03:45:08 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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Worksheet for Easement 10
Worksheet for Triangular Channel

Project Description

Worksheet Triangular Channel - Easement 1

Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.030

Slope 0.010000 fuft

Left Side Slope 0.25 V:H

Right Side Slope 0.25 V:H

Discharge 3.00 cfs

Resuits

Depth 0.59 ft

Flow Area 1.4 ft2

Wetted Perimeter 4.87 it

Top Width 472 ft

Critical Depth 0.51 ft

Critical Slope 0.021515 fu/ft

Velocity 2.15 ft/s

Velocity Head 0.07 ft

Specific Energy 0.66 ft

Froude Number 0.70

Flow Type Subcritical

Project Engineer: Lute Obaidi

c:\haestad\fmwitontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
12/07/98 03:45:44 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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l Cross Section for Easement 10
Cross Section for Triangular Channel
' Project Description \
Worksheet Triangular Channel - Easement 1
Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
' Section Data
Mannings Coefficient 0.030
Slope 0.010000 fuft
. Depth 0.59 ft
Left Side Slope 0.25 V:H
Right Side Slope 0.25 V:H
I Discharge 3.00 cfs
—— sz
' 0.59 ft
' V:1 B
H:1
l NTS
Project Engineer: Lute Obaidi
c:\haestad\fmw\tontov7.fm2 ) Brooks Hersey Associates ) FlowMaster v6.0 (614Db]
' 12/07/98 03:45:57 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




Trapezoidal Channel - Swale 11
Worksheet for Trapezoidal Channel

Project Description

Trapezoidal Channel - Swale 1°

Worksheet

Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.030

Slope 0.010000 fi/ft

Left Side Slope 0.25 V: H
Right Side Slope 0.25 V:H
Bottom Width 3.00 ft
Discharge 26.30 cfs
Results

Depth 1.02 ft

Flow Area 7.2 ft?
Wetted Perimeter 11.40 ft

Top Width 11.15 ft

Critical Depth 0.91 ft

Critical Slope 0.016111 fuft
Velocity 3.65 fis
Velocity Head 0.21 ft
Specific Energy 1.23 ft

Froude Number 0.80

Flow Type Subcritical

c:\haestad\fmw\tontov7.fm2

12/07/98 03:46:25 PM

Project Engineer: Lute Obaidi
Brooks Hersey Associates FlowMaster v6.0 [614b]

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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Cross Section for Trapezoidal Channel - Swale 11
Cross Section for Trapezoidal Channel

Project Description

Worksheet Trapezoidal Channel - Swale 1°

Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Section Data
Mannings Coefficient 0.030

Slope 0.010000 fuft
Depth 1.02 ft
Left Side Slope 025 V:H
Right Side Slope 025 V:H
Bottom Width 3.00 ft
Discharge 26.30 cfs
— ('7 _—
1.02 ft
™ 3.00 ft———™
V:1 B
H:1
NTS
Project Engineer: Lute Obaidi
c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
©12/07/98 03:46:45 PM © Haestad Methods, Inc. 37 Brookside Road -Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1




Triangular Channel - Swale 12
Worksheet for Triangular Channel

Project Description

Triangular Channel - Swale 12

Worksheet

Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
input Data

Mannings Coefficient 0.030

Slope 0.020000 fi/ft

Left Side Slope 0.25 V:H
Right Side Slope 0.25 V:H
Discharge 8.70 cfs
Resuits

Depth 0.77 ft

Flow Area 2.4 ft?
Wetted Perimeter 6.37 ft

Top Width 6.18 ft
Critical Depth 0.78 ft
Critical Slope 0.018668 ft/ft
Velocity 3.64 ft/s
Velocity Head 0.21 ft
Specific Energy 0.98 ft
Froude Number 1.03 -

Flow Type Supercritical

c:\haestad\fmw\tontov7.fm2
12/07/98 03:47:14 PM

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Brooks Hersey Associates

(203) 755-1666

Project Engineer: Lute Obaidi
FlowMaster v6.0 [614b]
Page 1 of 1
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Cross Section for Triangular Channel Swale 12
Cross Section for Triangular Channel

Project Description

Worksheet Triangular Channel - Swale 12

Flow Element Triangular Channel
Method Manning’s Formula
Solve For Channei Depth

Section Data

Mannings Coefficient 0.030

Slope 0.020000 fv/ft
Depth 0.77 it
Left Side Slope 0.25 V:H
Right Side Slope 0.25 V:H
Discharge 8.70 cfs
— v /r
0.77 ft
Vi1 B
H:1
NTS
Project Engineer: Lute Obaidi
c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
12/07/98 03:47:26 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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DIP for channel 2 @ Granite Mtn. Rd and Rancho Vista Drive
Worksheet for Trapezoidal Channel

Project Description

Worksheet DIP for channel 2 @ Granite Mtn.Rd and RanchoVista Dr

Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.030

Slope 0.016700 ft/ft

Left Side Slope 0.05 V:H

Right Side Slope 0.05 V:H

Bottom Width 100.00 ft

Discharge 90.00 cfs

Results

Depth 0.30 ft

Flow Area 32.3 ft2

Wetted Perimeter 112.18 ft

Top Width 11217 ft

Critical Depth 0.29 ft

Critical Siope 0.020230 fvft

Velocity 279 fiis

Velocity Head 0.12 ft

Specific Energy 0.43 ft

Froude Number 0.92

Flow Type Subcritical

Project Engineer: Lute Obaidi

c\haestad\fmwitontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 {614b]
12/08/98 10:20:21 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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