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INTRODUCfION

Tonto Verde is a master planned community development located in Northeast ofMaricopa County, Arizona,
south ofRio Verde Drive and west ofForest 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 ofForest 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 ofMaricopa 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 MasterPlan. 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 lOa-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 la-year flow in Wash 10 and a four 10' x 4' reinfor~edconcrete b<?x
culvert is being constructed in Forest Road to convey the lOa-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 ofoffsite 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
ofForest Road have been incorporated as a part ofTonto Verde Unit Seven Drainage Studies. Those flows have
been either re-'routed to FIRM washes or modified to reflect accurate amount offlow passing through the project.
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Proposed Conditions

One ofthe features in Tonto Verde Unit Seven will be the existence ofgolfcourses 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 ofarea A6 to the west ofForest Road, for example, seems to be the only area that directly crosses
Forest Road before being drained to one ofthe 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 1DO-year storm. At this stage ofdesign, all culverts
are considered to be reinforced concrete box culverts.. However, use ofalternative 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 carty 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 ofTonto 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 sy~tem 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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ZOOOOOOOOOOOOOROOOOOOOOBOOOOOOOOBOOOOOOOOSOOOOOOOOBOOOOOOOOSOOOOOOOO?
3 Parameter : 2-Yr 3 5-Yr 3 10-Yr 3 25-Yr 3 50-Yr 3 100-Yr 3
COOOOOOoOOOOOOWOOOOOOOOEOOOOOOOOEOOOOOOOOEOOOOOOOOEOOOOOOOOE000000004
333 3 333
3 Q . (cfs): '20 3" ''28'3' 36 '3 "49 3 64 3 77 3
333 3 333
COOOOOOOOOOOOOWOOOOOOOOEOOOOOOOOEOOOOOOOOEOOOOOOOOEOOOOOOOOE000000004
333 3 333
3 C : 0.300 3 0.300 3 0.300 3 0.330 30.360 3 0.375 3
3 : 3 3 3 333
COOOOOOOOOOOOOWOOOOOOOOEOOOOOOOOEOOOOOOOOEOOOOOOOOEOOOOOOOOE000000004
333 3 333
3 Tc (min): 25.9 3 22.7 3 20.7 3 19.0 3 17.9 3 16.9 3
3 333 333
COOOOOOOOOOOOOWOOOOOOOOEOOOOOOOOEOOOOOOOOEOOOOOOOOEOOOOOOOOE000000004
3 :0 3 3 3 3 3 3
3 i (in/hr): 2.0 3 2.8 3 3.6 3 4.5 3 5.3 3 6.2 3
3 333 333
@OOOOOOOOOOOOOPOOOOOOOOAOOOOOaaaAaaOaaOOOAOOaOOOOOAOOOOOOOOAOOOOOOOOY'

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

computed by: Lute Obaidi

Drainage Area Cover: Suburban/Alluvial

Date: 11/23/98

Subarea id: AI

Hydrological Summary Table

Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Project Name: TV7,

Location: Tonto Verde

DESIGN DATA

LOCATION DATA
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DESIGN DATA

Drainage Area Cover: Suburban/Alluvial

Hydrological Summary Table" .,·c,:. ,

Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Date: 11/23/98

Subarea id: A2

Location: Tonto Verde

Project Name: TV7

Drainage Area 17.46 acres

Watercourse Length 1970.0 feet

Top Elevat ion 1586.0 feet

Bottom Elevation 1547.0 feet

Slope .01980 feet/feet

'Roughness Coefficient (Kb) .12000

IO-Year, 6-Hour Rainfall 2.30 inches'

Computed by: Lute Obaidi

LOCATION DATA

ZDDDDDOODOOOOORODDOODODBODDDDOODBODODODOOBOOOOODOOBDDDOOOOOBOOOODDOD?
3 Parameter : 2-Yr 3 5-Yr 3 10-Yr 3 25-Yr 3 50-Yr 3 100-Yr 3
CDDDDODODDDODDWDOOODDODEDOODDODDEODODDDODEDOODDDODEDDDDDODDEOOOOODOD4
333 3 333
3 Q (cfs): 11 3 15 3 19 3 26 3 34 3 41 3
333 3 333
CDDDDDDDODOOOOWDDDDDDODEDDDDDDDDEDODOOODOEDDODDDODEODDDDDDDEDDODDDOD4
3 333 333
3 C : 0.300 3 0.300 3 0.300 3 0.330 3 0.360 3 0.375 3
333 3 333
CDDDDDDDDODDDDWDDDDODDDEDDDDDDDDEDDDDDDDDEDODDDDDDEDDDDDODDEDDDDDDD04
333 3 3 3 3
3 Te (min): 25.1 321.9 3 20.1 3 18.4 3 17.3 3 16.3 3
333 3 333
CDDDDDODDDDDDDWDDDDDDDDEDDDDODDOEODDDDDDDEDDDDDDDDEDDODDDDDEDDDDODDD4
333 3 333
3 i (in/hr) : 2.0 3 2.9 3 3.6 3 4.6 3 5.4 3 6.3 3
3 333 333
@DDDDDDDDDDDDDPDDDDDODDRDDODDDDDRDDDDDDDDRDDDDDODDRDDDDDDDDRDDDDDDDOl"
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DESIGN DATA

Hydrological Summary Table

Drainage Area ~over: Suburban/Alluvial

Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Date: 11/23/98

Subarea id: A3

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

Project Name: TV7

"Location: Tonto "Verde

Computed by: Lute Obaidi

LOCATION DATA

ZOOOOOOOOOOOOOROODOD00080000000080DDODD008000000008000000008DOOOOOOO?
3 Parameter : 2-Yr 3 S-Yr 3 10-Yr 3 2S-Yr 3 50-Yr 3 100-Yr 3
COOOOOOOOOOOOOWOOOOOOOOEOOOOOOOOEOOOOOOOOEOOOOOOOOEOOOOOOOOE000000004
333 3 333
3 Q (cfs): 9 3 12 3 15 3 21 3 26 3 32 3
3333333
COOOOOOOOOOOOOWOODOOOOOEOOOOOOOOEOOOOOOOOEOOOOOOOOEOOOOOOOOE000000004
3333333
3 C : 0.300 30.300 30.300 3 0.330 30.360 3 0.375 3
333 3 333
COOOOOOOOOOOOOWODDODDOOEOODODODOEOOOODODOEDOOOOOOOEOOOODOOOEDODOOODD4
333 3 3 3 3
3 Tc (min): 22.4 3 19.5 3 18.3 3 16.6 3 15.6 3 14.8 3
333 3 333
COODODDDDDDDDDWOODDOODOEOOOODODDEDDDODODOEDOOODOODEOOOOODODEOODOD0004
333 3 333
3 i (in/hr): 2.2 3 3.1 3 3.7 3 . 4.8 3' 5.7 3 6.6 3
333 333 3
@OOODOOOODDOOOPOOOOOOOOAOODOODOOAOOOOOOOOAOOOOOOOOAOOOOOOOOAOOOOOOOOY'
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DESIGN DATA

Drainage Area Cover: Suburban/Alluvial

Hydrological Summary Table

Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Date: 11/23/98

Subarea id: At.{

Drainage Area 2.70 acres

Watercourse length 550.0 feet

Top Elevat ion 1554.0 feet

Bottom Elevation 1547.0 feet

Slope .01273 feet/feet

Roughness Coefficient (Kb) .12000

lO-Year, 6-Hour Rainfall 2.30 inches

Location: Tonto Verde

Project Name: TV7

computed by: lute Obaidi

LOCATION DATA

ZOOOOOOOOOOOOOR000000008000000008000000008DOOODOOD8000000D0800000000?
:3 Parameter : 2-Yr :3 5-Yr :3 10-Yr :3 25-Yr :3 50-Yr :3 100-Yr :3
COOOODDOOOOOOOWOODOOOOOEOOOOOOOOEOOOOOOOOEDOOOOOOOEOOO00000EOD0000004
:3 3:3 3 :3 :3 3
:3 Q (cfs): 2:3 3:3 4:3 5:3 7:3 8:3
3 :3:3:3:3:3:3
COOOOOOOOOODDOWOODOOOOOEOOOOOOOOEOOOOODOOEDOOOOOOOEOOO00000E000000004
:3 :3:3:3:3:3 3
:3 C : 0.300 :3 0.300 :3 0.300 :3 0.330 :3 0.360 :3 0.375 :3
:3 :3:3:3 3 3 :3
COOOODOOOOOOOOWOODOOOOOEOOOOOOOOEOOOOOOOOEOOOOOOOOEOOO00000E000000004
:3 :3:3 3 :3 :3 3
:3 Tc (min): 13.3 :3 11.7 :3 11.2 :3 10.0 :3 9.5 :3 9.0 :3
:3 :3:3:3:3 3 :3
COOOOOOOOOOOOOWOOOOOOOOEOOOOOOOOEOOOOOOOOEOOOOOOOOEOOO00000E000000004
:3 3:3 333 3
:3 i (in/hr): 2.9 :3 4.0 :3 4.6 3 6.1 :3 7.0 :3 8.1 :3
3 3 3 3 :3 3 3
@OOOODOOOOOOOOPOODDOOOO~OOOOOOOD~ODODOODO~ODODOOOO~OODDDDOO~OOODOOOO~'
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DESIGN DATA

Hydrological Summary Table

Drainage Area Cover: Suburban/Alluvial

Flood Control District of Maricopa County
Hydrologic Design Nanual Rational Method

Date: 11/23/98

Subarea id: A6

Drainage Area 25.39 acres

Watercourse Length 1800.0 feet

Top Elevation 1578.0 feet

Bottom Elevation 1546.0 feet

Slope .01778 feet/feet

Roughness Coefficient (Kb) .12000

10-Year, 6-Hour Rainfall 2.30 inches

Location: Tonto Verde

Project Name: TV7

Computed by: Lute Obaidi

LOCATION DATA

ZDDDDDDDDDDDDDRDDODDDDDBOOODDDD08DDDODDDD80DDDDDDD8DODDDDDD8DDDDDDDD?
3 Parameter : 2-Yr 3 5-Yr 3 10-Yr 3 25-Yr 3 50-Yr 3 100-Yr 3
CDDDDDDDDDDDDDWOOOOODDOEODDDODDDEDDOODODOEDDDOODDDEDDDDDDODEDDDDDDDD4

03 3 3 3 3 3 3
3 Q (cfs): 16 3 22 3 28 3 39 3 50 3 60 3
333 3 333
CDDODDODDDDDDDWDDODDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
333 3 3 3 3
3 C : 0.300 3 0.300 3 0.300 3 0.330 3 0.360 3 0.375 3
333 3 333
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
333 3 333
3 Tc (min): 24.7 3 21.6 3 19.9 3 18.2 3 17.1 3 16.1 3
333 3 333
CDDDDDDDDDDDDDWDDODDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
333 3 333
3 i (in/hr): 2.1 3 2.9 3 3.6 3 4.6 3 5.4 3 6.3 3
333 3 333
@DDDDDDDDDDDDDPDDODDDDDRDDDDDDDDRDDDDDDDDRDDDDDDDDRDDDDDDDDRDDDDDDDDY
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Drainage Area Cover: Suburban/Alluvial

DESIGN DATA

Hydrological Summary Table

Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Date: 11/24/98

Subarea id: A6

Drainage Area 18.00 acres

Watercourse Length 2400.0 feet

Top Elevation 1620.0 feet

Bottom Elevation 1572 .0 feet

Slope .02000 feetlfeet

Roughness Coefficient (Kb) .12000

10-Year, 6-Hour Rainfall 2.30 inches

Project Name: TV7

Location: Tonto Verde

computed by: Lute Obaidi

LOCATION DATA

ZDDDDDDDDDDDDDRDDDDDDDDBDDDDDDDOBDDDDDODDBDDDDODDDBDODDDODDBODDDODDD?
3 Parameter 2-Yr 3 5-Yr 3 10-Yr 3 2S-Yr 3 SO-Yr 3 100-Yr 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDODDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3333333
3 Q (ds): 10 3 14 3 18 3 26:3 33:3 40:3
3 :3 3 3 3 :3 3
CDDDODDDDDODDDWDDODDDDDEODDDDDODEDDDDDDDDEDDDODODDEODDDDDODEODODDDDD4
:3 :3 3 :3 :3 3 3
:3 C : 0.300 3 0.300 3 0.300 :3 0.330 3 0.360 3 0.375 3
3 :3 3 3 :3 3 3
CDODDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDO00000£000000004
3 :3 3 :3 333
:3 Tc (min): 28.7 :3 24.9 :3 22.7 3 20.7 3 19.5 3 18.4 3
3 :3 3 3 3 3 3
CDDOOOODDODDDDWDODDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD£DODDDDDD£DDDDD0004
3 333 333
3 i (in/hr): 1.8 3 2.7 3 3.4 3 4.3 3 5.1 3 5.9 3
3 333 333
@00DDDDDDDDDDDPDDDDDDDD4DDDDDDDD4DDDDDDDD4DDDDDDDD4DDDDDDDD4DDDDDDDDV
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DESIGN DATA

Drainage Area Cover: Suburban/Alluvial

Hydrological Summary Table

Flood Control District of Maricopa County
Hydrologic Design Hanual Rational Method

Date: 11/23/98

Subarea id: A7

Drainage 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, 6-Hour Rainfall 2.30 inches

Location: Tonto Verde

Project Name: TV?

Computed by: Lute Obaidi

LOCATION DATA

ZDDDDDDDDDDDDDRDDDDODDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDODDDBDDDDDDOD?
3 Parameter : 2-Yr 3 5-Yr 3 10-Yr 3 25-Yr 3 50-Yr 3 100-Yr 3
CDDODDODDODDDDWDOOODDDDEDDDDDDDDEDDDDDODDEDDDDODDOEDDDDODDDEODDDDDD04
3 333 333
3 Q (cfs): 6 3 8 3 9 3 13 3 17 3 20 3
3 333 333
CDODDDDDDDDDDDWDDDDDDDDEDDDDDODDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDODDDD4
333 3 J 3 3
3 C : 0.300 3 0.300 3 0.300 3 0.330 3 0.360 3 0.375 3
333 3 3 3 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDODDDEDDDDDDDDEDDDDDDDDEDDDDDODD4
3 333 333
3 Tc (min): 11.4 3 10.1 3 9.6 3 8.6 3 8.2 3 7.8 3
3 333 3 3 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEOODDDDDDEDDDDDDDDEDDODDDDDEDDODDDDD4
3 333 333
3 i (in/hr): 3.13 4.33 4.93 6.53 7.43 8.63
3 333 333
@DDDDDDDDDDDDDPDDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDOV
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DESIGN DATA

Drainage Area Cover: Suburban/Alluvial

Hydrological Summary Table

Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Date: 11/23/98

Subarea id: A8

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

lO-Year, 6-Hour Rainfall 2.30 inches

Location: Tonto Verde

Project Name: TV?

computed by: Lute Obaidi

LOCATION DATA

ZDDDDDDDDDDDDDRDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDD?
3 Paramet er : 2-Yr 3 5-Yr 3 lO-Yr 3 2S-Yr 3 SO-Yr 3 lOO-Yr 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
333 333 3
3 Q (ds): 1 3 2 3 3 3 4 3 5 3 6 3
333 333 3
CDOOODDDOODDDDWODDDODDOEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 3 3 3 333
3 C : 0.300 3 0.300 3 0.300 3 0.330 3 0.360 3 0.375 3
333 333 3
CDDDDDODDDDDDDWODDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
333 333 3
3 Tc (min): 35.2 3 30.3 3 27.3 3 24.6 3 23.2 3 22.0 3
333 333 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
333 333 3
3 i (in/hr): 1.6 3 2.3 3 3.0 3 4.0 3 4.7 3 5.4 3
333 333 3
@DDDDDDDDDDDDDPDDDDDDDDi1DDDDDDDDi1DDDDDDDDi1DDDDDDDDi1DDDDDDDDi1DDDDDDDDl"
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DESIGN DATA

Drainage Area Cover: Suburban/Alluvial

Hydrological Summary Table

Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Date: 11/23/98

Subarea id: Aq

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

lO-Year, 6-Hour Rainfall 2.30 inches

Location: Tonto Verde

Project Name: TV7

Computed by: Lute Obaidi

LOCATION DATA

ZDDDDDDDDDDDDDRDDDDDDDD8DOOODDOD8000DDODD8DDDDDODD800000000800000000?
:3 Parameter : 2-Yr :3 5-Yr :3 10-Yr :3 25-Yr :3 50-Yr :3 100-Yr :3
COODOOOODOOOOOWOOOOOOOOEOOOOOOOOEOOOOOOOOEOOOOOOOOEOOO00DOOE000000004
:3 :3:3:3:3:3:3
3 Q (cfs): 3 3 4 3 5 3 7 3 9:3 11:3
33:3 3 3 3 3
COOODOODDDODDDWDDDDDDDDEODOODDDOEDDDDDDDDEDDDDDODDEOOO00DDDEDDDODOD04
333 3 333
3 C : 0.300 3 0.300 3 0.300 3 0.330 3 0.360 3 0.375 3
333 3 3 3 3
CDDDDODODDDDDDWDDDDDDDDEDDDDDDDDEODDDDDDDEDDDDDDDDEDDODDDDOEDODDDODD4
333 3 333
3 Tc (min): 29.2 3 25.4 3 23.0 3 21.0 3 19.8 3 18.7 3
333 3 333
CDDDDOOOODODDDWDDDODDDOEDDODODDDEDDDOOODDEDODDDDODEDDD00DDDEDODDDODD4
333 3 333
3 i (in/hr): 1.8 3 2.6 3 3.4 3 4.3 3 5.0 3 5.9 3
333 3 3 3 3
@DDDODODDDDDODPDDDDDDDDADDDDDDDD4DDDDDDDDADDDDDDDDADDDDDDDDliDDDDDDDDY

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



?
~,

DESIGN DATA

Drainage Area Cover: Suburban/Alluvial

Hydrological Summary Table

Da te: 11/23/98

Subarea id: A10

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 Coe f f icient (Kb) .12000

10-Year, 6-Hour Rainfall 2.30 inches

Location: Tonto Verde

Project Name: TV7

Computed by: Lute Obaidi

LOCATION DATA

Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

3 Tc (min): 42.6 3 36.1 3 32.3 3 29.0 3 27.3 3 25.8 3
3333333
CDDDDDDDDDDDDDWDDDDDDDDEODDDDDDDEDDDDDDDDEDODDDDDDEDDDDDDDOEOOODODD04
333 3 333

ZDDDDDDDDDDDDDRDDDDDDDDBDDDDDODDBDDDODDDDBDDODDDDDBDOODODDDBODDDDODD?
3 Parameter : 2-Yr 3 5-Yr 3 10-Yr 3 25-Yr 3 50-Yr 3 100-Yr 3
CDDODDDDDDODDDWOODDDDDDEDDDODDDDEDODODDDOEDO 0DDDDDfDDDODDDDEDDDDODDD4
? .? ...,·i~ ? ? ..., ...,
..... • .. ..... ",,""i . .... ..... ...... ......

3 Q (cfs): 8 3 12 3 16 3 23 3 29 3 35 3
333 3 333
CDDDOODDDDDDDDWODOOODDOEODDDDDDDEDDDDDDDDEDDDDDODOEDDDDODDDEDDDDDODD4
333 3 333
3 C : 0.300 3 0.300 3 0.300 3 0.330 3 0.360 3 0.375 3
333 3 3 3 3
CDDDDDDOOOOODDWOODDDDDOEDODDDDDOEDODDDDDDEDOODDDDDEDDDODDDDEODDDDDDD4

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



DESIGN DATA

Drainage Area Cover: Suburban/Alluvial

Hydrological Summary Table

Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

3?
~,3

Date: 11/23/98

3

Subarea id: AII

33

Drainage Area 31.67 acres

Watercourse Length 1500.0 feet

Top Elevation 1585.0 feet

Bottom Elevation 1559.0 feet

Slope .01733 feet/feet

Roughness Coefficient (Kb) .12000

10-Year, 6-Hour Rainfall 2.30 inches

Location: Tonto Verde

Project Name: TV7

Computed by: Lute Obaidi

LOCATION DATA

3
3 i (in/hr): 2.2 3 3.2 3 3.8 3 4.9 3 5.7 3 6.6 3
3 3 3 3 3 3 3
@DDDDODDDDDDDDPDDDDDDDDI1DDDDDDDDI1DDDDDDDDI1DDDDDDDDI1DODDDDDDI1DDDDDDDDV

ZDDDDDDDDDDDDDRDDDDDDDDBODDOODDDBOOODDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDD?
3 Parameter : 2-Yr 3 5-Yr 3 10-Yr 3 25-Yr 3 50-Yr 3 100-Yr 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDOODDEDDDDDDDDEDDDDDDOOEDDDDDDDDEDDDDDDDD4
3 3 3 3 3 3 ~

3 Q (cfs): 21 3 30 3 36 3 51 3 65 3 78 3
3 3 3 3 3 3 3
CDDDDDDDODDDDDWDDDDDDDDEODDDDDDDEDDDDDDDDEODDDDDODEDODDDDDDEDDDDDDOD4
3 3 333 3 3
3 C : 0.300 3 0.300 3 0.300 3 0.330 3 0.360 3 0.375 3
3 3 3 3 3 3 3
CDDDDODDDDDDDOWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 3 3 3 3 3 3
3 Tc (min): 22.0 3 19.3 3 18.0 3 16.4 3 15.4 3 14.6 3
3 3 333 3 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDODDDDDDEDDDDDDDD4

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



Drainage Area Cover: Suburban/Alluvial

DESIGN DATA

Hydrological Summary Table

Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Date: 11/23/98

Subarea id: A/2Project Name: TV7

Location: Tonto Verde

Drainage Area 20.00 acres

Watercourse Length 2200.0 feet

Top Elevation 1595.0 feet

Bottom Elevation 1568.0 feet

Slope .01227 feet/feet

t Roughness Coe f ficient (Kb) .12000

10-Year, 6-Hour Rainfall 2.30 inches

LOCATION DATA

computed by: Lute Obaidi

ZDDDDDDDDDDDDDRDDDDDDDOBDODDOODDBDDDOODDDBDDDDDDDDBOODOODODBODODDDDD?
3 Parameter : 2-Yr 3 5-Yr 3 10-Yr 3 25-Yr 3 50-Yr 3 100-Yr 3
CODDDDDDDDDDDDWDDDDODDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 3;] 3 ;] ;] 3
3 Q (cfs): 10;] 14;] 19;] 27;] 34;] 41;]
;] ;] 3 ;] ;] ;] ;]
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
;] ;];];];];] 3
;] C : 0.300 ;] 0.300 ;] 0.300 ;] 0.330 ;] 0.360 ;] 0.375 ;]
;] ;];];];];];]

CDDDDDDDDDDDDDWDDDDODDDEODODDDOOEDDOOODOOEOOODDDDDEDODDDDDDEDDDDDDDD4
;] ;];];];];];]

;] Te (min): 33.5 ;] 28.9 ;] 26.1 ;] 23.6 ;] 22.2 ;] 21.1 ;]
;] ;];] 3 3 ;] ;]
CDDDDDODOOODODWODDDODDDEDOOOODODEDDOODOODEDDDDDDDDEDDDOOOOOEODDDDDDD4
;] ;];];];];];]

;] i (in/hr): 1.6 ;] 2.4 ;] 3.1 ;] 4.1 ;] 4.8 ;] 5.5 ;]
;] ;];];] 3 ;] 3
@DDDODDDDDDDDDPDODDDDDDADDDOODDDADDODDDDDADDDDDDDDADDDDDDDDADDDDDDDDl"

I
I
I
I
I
I
I
I
I
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I



DESIGN DATA

Drainage Area Cover: Suburban/Alluvial

Hydrological Summary Table

Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Da t e: 11/23/98

Subarea id: AlB

Location: Tonto Verde

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

Project Name: TV7

Computed by: Lute Obaidi

LOCATION DATA

ZDDDDDDDDDDDDDRDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDD?
3 Parameter : 2-Yr 3 5-Yr 3 10-Yr 3 25-Yr 3 50-Yr 3 100-Yr :]
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
333 3 333
3 Q (cfs): 10 3 14 3 16 3 23 3 29 3 35 3
3333333
CDDDDDDDDDDDDDWODDDDDDDEODDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
333 3 :] 3 :]
3 C : 0.300 3 0.300 3 0.300 . 3 0.330 3 0.360 3 0.375 3
333 3 3 3 3
CDDDDDDDDDODDDWODDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
333 3 333
3 Tc (min): 16.4 3 14.4 3 13.7 3 12.3 3 11.6 3 11.0 3
333 3 3 3 3
CDDDDDOOODDDDDWDDDDDDDDEODDDDODOEDODDDOODEDDDDDOODEDOOODDDDEDODDDDOD4
333 3 333
3 i (in/hr): 2.6 3 3.6 3 4.2 3 5.6 3 6.4 3 7.5 3
333 3 3 3 3
@DDDDDDDDDDDDDPDDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDY
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DESIGN DATA

Drainage Area Cover: Suburban/Alluvial

Hydrological Summary Table

Flood Control District of ~aricopa County
Hydrologic Design ~anual Rational Method

Date: 11/23/98

Subarea id: AItl

1.42 acres

350.0 feet

1553.0 feet

1548.0 feet

.01429 feet/feet

.12000

2.30 inches

Location: Tonto Verde

Project Name: TV?

Computed by: Lute Obaidi

LOCATION DATA

Top Elevation

Bottom Elevation

Drainage Area

Slope

Roughness Coefficient (Kb)

10-Year, 6-Hour Rainfall

Watercourse Length

ZDDODOOOOOOOOOROOOOODOOBDOOODDOOBOOODOODDBOOODOODOBDDDODDDDBDDDDDDOO?
3 Parameter : 2-Yr 3 5-Yr 3 10-Yr 3 25-Yr 3 50-Yr 3 100-Yr 3
CDODDODODDDODDWOODOOODOEOOODDODOEOODDODDDEDODDDDOOEDDODDDDOEDDDDDODD4
333 3 333
3 Q (cfs): 1:; 2 3 2 3 3 3 4 3 5 3
33:; :; :; :; :;
CDODDDDDDDDDDDWDOOOOODOEODODDDDDEODDDDODDEOODODDOOEOODOOODDEDDDODOD04
333 3 333
3 C : 0.300 3 0.300 3 0.300 3 0.330 3 0.360 3 0.375 3
333 3 333
CODOOODODDOOOOWOODDDDDOEOODDDOODEOOOODOOOEOODDOODOEOOOOOOODEDODDOD004
3 : 3 3 3 3 3 3
3 Tc (min): 9.7 3 8.6 3 8.2 3 7.4 3 7.0 3 6.6 3
3 0 3 3 3 3 3 3
CODOODDODDDDOOWOODDODDDEODDOODOOEDDDDDDODEDDOODOOOEDODDDDDDEDDDDDDDD4
333 3 333
3 i (in/hr): 3.3 3 4.6 3 5.2 3 6.9 3 7.9 3 9.1 3
333 3 3 3 3
@DDDDDDDDDDDDDPODDDDDDDADDDDDDDDADODDDDDDADDODODDDADODDOODOADDDODDDDV

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



DESIGN DATA

Drainage Area Cover: Suburban/Alluvial

Hydrological Summary Table

Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Da t e: 11/23/98

Subarea id: A/5

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

lO-Year, 6-Hour Rainfall 2.30 inches

Location: Tonto Verde

Project Name: TV7

Computed by: Lute Obaidi

LOCATION DATA

ZDDDDDDDDDDDDDRDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDOODOOBDOODODDO?
3 Parameter : 2-Yr 3 5--Yr 3 10-Yr 3 25-Yr 3 SO-Yr 3 100-Yr 3
CDDDDDODDDDDDDWDDDDODDDEODDODDDDEDDDDDODOEDDDDDDDDEDOODOOOOEDODDDDDD4
333 333 3
3 Q (cfs): 11 3 16 3 20 3 28 3 36 3 43 3
333 333 3
COODOOODODOODDWODOOODODEODOOOOODEODDOOODOEDOOOODDOEODO00DOOEDOODDODD4
3 3 3 3 3 3 3
3 C : 0.300 3 0.300 3 0.300 3 0.330 3 0.360 3 0.375 3
3 3 3 3 333
CODDODOOODOOODWODDDDODOEODOOOODOEODOOOOOOEDODOOOOOEOOODOOOOEDOOOD0004

3 Tc (min): 27.4 3 23.9 3 21.8 3 20.0 3 18.7 3 17.7 3
333 333 3
COOOOOODDDOOODWOODODODDEOODOOOOOEODDOOOOOEOOOODOOOEOOOODDOOEDDODD0004
3 3 3 3 333
3 i (in/hr): 1.9 3 2.7 3 3.5 3 4.4 3 5.2 3 6.0 3
333 333 3
@DOODDODDDDODDPODDDDODDAODDDOOOOADDDDOOODAOODDDDDOAODODDDDOADDODDOOOV
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I
I
I
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DESIGN DATA

Drainage Area Cover: Suburban/Alluvial

Hydrological Summary Table

Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Date: 11/23/98

Subarea id: A/0

3

Location: Tonto Verde

Drainage 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, 6-Hour Rainfall 2.30 inches

Project Name: TV7

Computed by: Lute Obaidi

LOCATION DATA

?
~.

3 C : 0.300 30.300 30.300 30.330 30.360 30.375 3
333 3 333
CDDDDOOODDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
333 3 333
3 Tc (min): 24.9 3 21.8 3 20.0 3 18.3 3 17.2 3 16.3 3
333 3 3 3 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4

ZDDDDDDDDDDDDDRDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDD?
3 Parameter : 2-Yr 3 5-Yr 3 10-Yr 3 25-Yr 3 50-Yr 3 100-Yr 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
333 3 333
3 Q (cfs): 4 3 6 3 7 3 10 3 13 3 15 3
333 3 333
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4

3 i (in/hr): 2.0 3 2.9 3 3.6 3 4.6 3 5.4 3 6.3 3
333 3 333
@DDDDDDDDDDDDDPDDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDD~'

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



DESIGN DATA

Drainage Area Cover: Suburban/Alluvial

Hydrological Summary Table

Flood Control District of Maricopa County
Hydrologic Design Hanual Rational Method

Date: 11/23/98

Subarea id: A/7

Drainage Area 11.28 acres

Watercourse Length 1200.0 feet

Top Elevation 1587.0 feet

Bottom Elevation 1563.0 feet

Slope .02000 feet/feet

Roughness Coefficient (Kb) .12000

10-Year, 6-Hour Rainfall 2.30 inches

Location: Tonto Verde

Project Name: TV?

Computed by: Lute Obaidi

LOCATION DATA

ZDDDDDDDDDDDDDRDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDD?
3 Parameter : 2-Yr 3 5-Yr 3 10-Yr 3 25-Yr 3 50-Yr 3 100-Yr 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 3 3 333 3
3 Q (cfs): 8 3 12 3 14 3 20 3 2S 3 30 3
333 3 3 3 3
CDDDDDDDDDOOOOWODODDDDOEOODODDDDEDDDODDDOEDODOODDDEDODODDDDEDDDDODDD4
? 22] 333
3 C : 0.300 3 0.300 3 0.300 J 0.330 3 0.360 3 0.375 3
333 333 3
CDDDDDDDDOODDOWDDDODDDDEDDDDDDDDEDDDDDDODEDODDDDDDEDDD00000E000000004
333 3 3 3 3
3 Tc (min): 18.1 3 15.9 3 15.0 3 13.5 3 12.8 3 12.1 3
333 3 333
CODODDOODODODOWODODDOODEDDOODOODEDDDOODOOEODDDDODOEOOD0000DEDODODD004
333 3 333
3 i (in/hr): 2.5 3 3.5 3 4.0 3 5.4 3 6.2 3 7.2 3
333 333 3
@DDDDDODDOOODDPOODDDODDADDDOODDDADDDDDDODADODDDDDDADDDODODDAOODDDDODV

I
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I
I
I
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I
I



DESIGN DATA

Drainage Area Cover: Suburban/Alluvial

Hydrological Summary Table

333 3 333
@OOODOODOOOOOOPODDDDDDD.4DDDDDDDD.4DDDODDDD.4DDDDDDDD.4DDDDDDDD.4DDDDDDDDV

7.26.2 3

Date: 11/23/98

5.4 3

Subarea id: A/8

4.0 33.5 332.5

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, 6-Hour Rainfall 2.30 inches

Location: Tonto Verde

Project Name: TV7

(in/hr) :

Computed by: Lute Obaidi

LOCATION DATA

3 i

Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

ZDDDDDDDDDDDDDRDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDD?
3 Paramet er 2-Yr 3 S-Yr 3 10-Yr 3 2S-Yr 3 SO-Yr 3 100-Yr 3
CDDDDDDDDDDDDD~WDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDODDODODEDOODDODD4

3 333 333
3 Q (cfs): 6 3 9 3 10 3 15 3 19 3 23 3
333 3 333
COODDDOODDDDODWOODDDDODEODDDODDOEOODODDDOEOODDDDDDEOOOODODDEDDODDDDD4
333 3 333
3 C : 0.300 30.300 3 0.300 3 0.330 3 0.360 3 0.375 3
3 333 333
CDDDODOOODDDODWODDODDDOEODOOOODOEOODDOOOOEOODDOODDEOOO00DOOEOOOOODOD4
333 3 333
3 Te (min): 17.9 3 15.8 3 14.9 3 13.4 3 12.7 3 12.0 3
J J 3 ? 3 3 ?
COOOOOOOODOODDWODDOODDOEOOOODODOEODODOOOOEOOOOOOOOEOOOODOOOE000000004
3 333 333

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



DESIGN DATA

Drainage Area Cover: Suburban/Alluvial

Hydrological Summary Table

flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

3

Date: 11/23/'18

3

Subarea id: A/q

:3

Location: Tonto Verde

Drainage 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, 6-Hour Rainfall 2.30 inches

Project Name: TV?

Computed by: Lute Obaidi

LOCATION DATA

3
CDDDDDDDDDDDDDWDDDOODDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDODDEDDDDDDDD4
33:3 3 33:3
3 Tc (min): 24.7 3 21.6 3 19.9 :3 18.2 3 17.1 3 16.1 :3
3 :3:3 3 33:3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
:3 :3:3:3:3 3 :3
3 i (in/hi): 2.1 :3 2.9 :3 3.6 :3 4.6 :3 5.4 :3 6.3 :3
33:3 :3 :3 3 :3
@DDDDDDDDDDDDDPDDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDV

ZDDDDDDDDDDDDDRDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDD?
:3 Parameter : 2-Yr :3 S-Yr :3 10-Yr :3 2S-Yr :3 SO-Yr :3 100-Yr :3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
:3 :3:3:3:3:3:3
:3 Q (cfs): 9:3 13:3 16:3 23:3 29:3 35:3
:3 :3:3:3:3:3:3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
:3 3 3 3 :3 3 03
:3 C : 0.300 :3 0.300 :3 0.300 :3 0.330 3 0.360 3 0.375 :3

I
I
I
I
I
-I
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I
I
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I
I
I



DESIGN DATA

Drainage Area Cover: Suburban/Alluvial

Hydrological Summary Table

Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Date: 11/23/98

3

Subarea id: AZO

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, 6-Hour Rainfall 2.30 inches

Location: Tonto Verde

Project Name: TV7

Computed by: Lute Obaidi

LOCATION DATA

:]

3 Te (min): 17.5 3 15.4 3 14.6 3 13.1 :J 12.4 3 11.7 :J
:J :J:J:J 3 3 :J
CODDDDDDDDODDDWDDDDODDDEDDDDODDDEDDDDDDDDEDDDDOODDEDDDDDDDDEDDDDODDD4
:J 3:J 3 3 :] 3
3 i (in/hr): 2.5 :] 3.5 3 4.1 3 5.4 3 6.3 3 7.3 3
:] :]:]:] 3 :] :]

@ODODDDODDDDDDPODDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDADDDDDDDDV

ZOODDDOODDDDDDRDODDODDDBDDDDDDDDBDDDDDDDDBDDODDDDDBDDDDDDDDBDDDDDDDD?
3 Parameter Z-Yr 3 5-Yr 3 10-Yr 3 Z5-Yr 3 50-Yr 3 100-Yr :3
CDDODDODDOODDDWODDDDDDDEDDDDDDDDEDODDDDDDEDODDDDDDEDDDDDDODEDDDDDDDD4
30 0 0 3 3 :] :] :] :]
:] Q (cfs): 3:] 4:] 5:] 7:1 9:] 11 3
3 :]:]:] 3 :] :3
CDODDDODDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDODDDDEDDDDDDDDEDDDDDDDD4
:] 3:3:3:] 3 :3
:1 C : 0.300 3 0.300 3 0.300 3 0.330 :3 0.360 3 0.375 :3
:] :]:]:3 33:3
CDDDDDDDDDDDODWDDDDDDDDEDDDDDDDDEDDDDODDDEDDODDODDEODODDODDEDDDODDD04

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



DESIGN DATA

Drainage Area Cover: Suburban/Alluvial

Hydrological Summary Table

Flood Control District of Maricopa County
Hydrologic Design Mahual Rational Method

333

Date: 11/23/98

3

Subarea id: A21

33

Drainage Area 1. 00 acres

Watercourse Length 440.0 feet

Top Elevation 1596.0 feet

Bottom Elevation 1594.0 feet

Slope .00455 feet/feet

Roughness Coefficient (Kb) .12000

lO-Year, 6-Hour Rainfall 2.30 inches

Location: Tonto Verde

Project Name: TV7

LOCATION DATA

computed by: Lute Obaidi

3
CDOODDODDOOODOWOOODOOOOEDOOOODOOEDDDDODDOEDDDDDDDDEODDDDDODEDDDDODDD4
333 333 3
3 C : 0.300 3 0.300 3 0.300 3 0.330 3 0.360 3 0.375 3
333 3 3 3 3
COODDODODDDDDDWDDDDDDDOEDDDDDDDDEDDOODODOEDODDDDODEDOOOODODEOODDOOOD4
333 3 3 3 3
3 Tc (min): 17.1 3 15.1 3 14.3 3 12.8 3 12.1 3 11.5 3
3333333
CDDDODDOOODDDDWDDDDDDOOEDODDDDDOEOODDDDODEODOOODOOEOOOOOOODEDODDDD004
3333333
3 i (in/hr): 2.6 3 3.6 3 4.1 3 5.5 3 6.3 3 7.3 3
333 333 3
@DDDDDODDDDDDDPDODDODDDAOODODDDOADOOODDDOAODODDDDDAODOODDDDADDDDODDDV

ZDDODDDDDDDDDDRDDDDODDDBDDDDDDDOBDDDDDDDDBDDDDDDDDBDDODDDDDBDDDDDODD?
3 Parameter : 2-Yr 3 5-Yr 3 10-Yr 3 25-Yr 3 50-Yr 3 100-Yr 3
COODDDODDDDDODWODDDDODDEOOODODOOEDODODDDOEOODODOODEOOODDDDDEDDODOOD04
333 333 3
3 Q (cfs): 1 3 1 3 1 3 2 3 2 3 3 3

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



DESIGN DATA

Drainage Area Cover: Suburban/Alluvial

Hydrological Summary Table

Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Date: 11/23/98

Subarea id: A~~

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

Location: Tonto Verde

Project Name: TV7

Computed by: Lute Obaidi

LOCATION DATA

ZDDDDDDDDDDDDDRDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDDBDDDDDDDD?
3 Parameter 2-Yr 3 S-Yr 3 10-Yr 3 25-Yr 3 50-Yr 3 100-Yr 3
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDDEDDDDDDDD4
3 333 3 3 3
3 Q (cfs): 3 3 5 3 5 3 8 3 10 3 12 3
3333333
CDDDDDDDDDDDDDWDDDDDDDDEDDDDDDDDEDDDDDDDDEODODODDOEOODDODDDEODODDDDD4
3 ;] 3 ;] 3 3 3
3 C : 0.300 3 0.300 3 0.300 ;] 0.330 3 0.360 3 0.375 3
3 ;];] 3 ;] ;] ;]
cnOODOOOOODOOOWOODDOODOEODDDDDDOEDOOOOOOOEOOOOODOOEDOOODOOOEOODOOOOD4
;] ;] 3 ;] 3 3 3
3 Tc (min): 14.3 3 12.7 3 12.0 ;] 10.8 3 10.2 ;] 9.7 3
33333 3 ?
(~OOOODDDODODOWDODDDODDEODOOOOOOEDOOODOODEOOODOOOOEODD0000DE000000004

3 ;] 333 3 3
3 i (in/hr): 2.83 3.93 4.43 5.93 6.83 7.93
3 3 3 3 ;] 3 3
@DDODDOODOOOODPODDDDDDOADDDDODODADDDODDDOADOODODDDAOOODDDODAODDOOOODY'
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CULVERTS



Culvert Calculator Report
TV 7, Wi ORCBe on Javalina Trail Q=2010 I

I
I

Solve For: Discharge

I Culvert Summary

Allowable HW Elevation

I Computed Headwater Elevation

Inlet Control HW Elev

Outlet Control HW Elev

I Grades

Upstream Invert

I
Length

Hydraulic Profile

I
Profile
Slope Type

Flow Regime

I
Velocity Downstream

Section

Section Shape

I Section Material

Section Size
Number Sections

1,578.20 ft

1,578.20 ft

1,578.11 ft

1,578.20 ft

1,572.51 ft

30.00 ft

M2
Mild

Suberitical
8.66 flIs

Box
Concrete
10x5ft

6

Headwater Depthl Height
Discharge

Tailwater Elevation

Control Type

Downstream Invert

Constructed Slope

Depth, Downstream

Normal Depth

Critical Depth
Critical Slope

Mannings Coefficient

Span
Rise

1.14
2,026.64 cfs

1,576.11 ft

Out/et Control

1,572.21 ft

0.010000 flIft

3.90 ft

N/A ft

3.29 ft
0.023546 flIft

0.035

10.00 ft
5.00 ft

I Outlet Control Properties

Inlet Control HW Elev 1,578.11 ft
Inlet Type 90 and 15 0 wingwall flares
K 0.06100
M 0.75000
C 0.04000
Y 0.80000

I
I
I

Outlet Control HW Elev

Ke

Inlet Control Properties

1,578.20 ft
0.50

Upstream Velocity Head
Entrance Loss

Flow Control
Area Full
HDS 5 Chart
HDS 5 Scale
Equation Form

1.04 ft

0.52 ft

N/A
300.0 ft2

8
2
1

I
I
I
I
I

Project Engineer: LUTE OBAIDI
CulvertMaster v1.0

Page 1 of 1
Lute Obaidi

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

Project Title: Tonto Verde 7 Culvert
c:\haestad\cvm\tv7culve.cvm
12/23/98 11 :09:01 AM © Haestad Methods, Inc.I



I
I

Culvert Calculator Report
TV 7,W11RCBC on Javalina Trail Q=950cfs Z

I
Solve For: Discharge

Culvert Summary

I
I

Allowable HW Elevation

Computed Headwater Elevation

Inlet Control HW Elev

Outlet Control HW Elev

Grades

1,575.40 ft

1,575.40 ft

1,574.90 ft

1,575.40 ft

Headwater Depthl Height

Discharge

Tailwater Elevation

Control Type

1.19

997.86 cfs

1,574.11 ft

Outlet Control

I
I
I

Upstream Invert

Length

Hydraulic Profile

Profile

Slope Type

Flow Regime

Velocity Downstream

Section

1,570.65 ft

30.00 ft

M2

Mild

Subcritical

6.63 flIs

Downstream Invert

Constructed Slope

Depth, Downstream

Normal Depth

Critical Depth
Critical Slope

1,570.35 ft

0.010000 flIft

3.76 ft

N/A ft

2.68 ft

0.022780 flIft

I

Section Shape

Section Material

Section Size

Number Sections

Outlet Control Properties

Box

Concrete

10x4ft

4

Mannings Coefficient

Span

Rise

0.035

10.00 ft

4.00 ft

Outlet Control HW Elev

Ke

I
I
I

Inlet Control Properties

Inlet Control HW Elev
Inlet Type45 • bevels;

K

M

C
y

1,575.40 ft

0.40

1,574.90 ft

10 - 45 • skewed headwall

0.49800

0.66700

0.03270

0.75000

Upstream Velocity Head

Entrance Loss

Flow Control

Area Full

HDS 5 Chart
HDS 5 Scale

Equation Form

0.66 ft

0.26 ft

N/A

160.0 ft2

11

4

2

I
I
I
I
I

Project Engineer: LUTE OBAIDI
CulvertMaster v1.0

Page 1 of 1
Lute Obaidi

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

Project Title: Tonto Verde 7 Culvert
c:\haestad\cvm\tv7culve.cvm
12/23/98 11 :09:58 AM © Haestad Methods, Inc.I
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I
I

Project Engineer: LUTE OBAIDI
CulvertMaster v1.0

Page 1 of 1
Lute Obaidi

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

Project Title: Tonto Verde 7 Culvert
c:\haestad\cvm\tv7culve.cvm
12/23/98 11:10:41 AM © Haestad Methods, Inc.I



I
Culvert Calculator Report

TV 7, RCBC, Channel one,@ RanchoVistaDr. 4A

I
Solve For: Headwater Elevation

I Culvert Summary

Allowable HW Elevation

I Computed Headwater Elevation

Inlet Control HW Elev

Outlet Control HW Elev

I Grades

Upstream Invert

I
Length

Hydraulic Profile

I
Profile
Slope Type

Flow Regime

Velocity Downstream

I Section

Section Shape

I Section Material

Section Size
Number Sections

1,555.19 ft
1,555.41 ft

1,554.89 ft
1,555.41 ft

1,550.69 ft
30.00 ft

M1
Mild

Subcritical
4.21 ftls

Box
Concrete
12x5ft/!!'

5

Headwater Depth! Height

Discharge

Tailwater Elevation

Control Type

Downstream Invert
Constructed Slope

Depth, Downstream
Normal Depth

Critical Depth
Critical Slope

Mannings Coefficient
Span
Rise

0.94

1,136.00 cfs

1,554.89 ft

Outlet Control

1,550.39 ft
0.010000 ftlft

4.50 ft

2.87 ft

2.23 ft
0.020824 ftlft

0.035
12.00 ft

5.00 ft

0.31 ft
0.15 ft

Upstream Velocity Head

Entrance Loss

1,555.41 ft
0.50

Inlet Control Properties

I Outlet Control Properties

Outlet Control HW Elev

Ke

I
I
I

Inlet Control HW Elev 1,554.89 ft
Inlet Type 90 and 15 0 wingwall flares

K 0.06100
M 0.75000
C 0.04000
Y 0.80000

Flow Control

Area Full
HDS 5 Chart
HDS 5 Scale
Equation Form

N!A
300.0 ft2

8
2
1

I
I
I
I
I

Project Engineer: LUTE OBAIDI
CulvertMaster v1.0

Page 1 of 1
Lute Obaidi

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

Project Title: Tonto Verde 7 Culvert
c:\haestad\cvm\tv7culve.cvm
12/23/98 11:11 :37 AM © Haestad Methods, Inc.I



I
I

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

I
Solve For: Headwater Elevation

Culvert Summary

I
I

Allowable HW Elevation

Computed Headwater Elevation

Inlet Control HW Elev

Outlet Control HW Elev

Grades

1,575.26 ft
1,575.43 ft
1,575.31 ft
1,575.43 ft

Headwater Depthl Height

Discharge

Tailwater Elevation

Control Type

1.04

750.00 cfs

1,573.77 ft
Outlet Control

I
I
I

Upstream Invert

Length

Hydraulic Profile

Profile
Slope Type

Flow Regime

Velocity Downstream

Section

1,571.26 ft
30.00 ft

CompositeS1S2

Steep

N/A

7.41 ftls

Downstream Invert

Constructed Slope

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

1,570.96 ft
0.01 0000 ftlft

2.81 ft

1.57 ft
2.38 ft

0.002880 ftlft

I

Section Shape

Section Material

Section Size

Number Sections

Outlet Control Properties

Box

Concrete

12x4ft

3

Mannings Coefficient

Span

Rise

0.013

12.00 ft
4.00 ft

Inlet Control HW Elev 1,575.31 ft
Inlet Type 90 and 15 0 wingwall flares

K 0.06100
M 0.75000

C 0.04000

Y 0.80000

I
I
I

Outlet Control HW Elev

Ke

Inlet Control Properties

1,575.43 ft

0.50

Upstream Velocity Head

Entrance Loss

Flow Control

Area Full
HDS 5 Chart

HDS 5 Scale

Equation Form

1.19 ft
0.60 ft

N/A
144.0 ft2

8
2
1

I
I
I
I
I

Project Engineer: LUTE OBAIDI
CulvertMaster v1.0

Page 1 of 1
Lute Obaidi

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

Project Title: Tonto Verde 7 Culvert
c:\haestad\cvm\tv7culve.cvm
12/23/98 11:12:25 AM © Haestad Methods, Inc.I
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I
I

Easement 1&2 .. Worksheet for Trianglular Channel
Worksheet for Triangular Channel

Project Description

I
I

Worksheet

Flow Element

Method

Solve For

Input Data

Triangular Channel - Easement 1 & :

Triangular Channel

Manning's Formula

Channel Depth

I
I

Mannings Coefficient 0.030
Slope 0.010000 ftlft
Left Side Slope 0.33 V: H
Right Side Slope 0.33 V: H

Discharge 31.00 cfs

Results

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

Depth
Flow Area

Wetted Perimeter

Top Width

Critical Depth

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

1.58 ft
7.6 ft2

10.09 ft

9.58 ft

1.45 ft
0.015625 ftlft

4.09 ftls

0.26 ft

1.84 ft

0.81
Subcritical

I
Project Engineer: Lute Obaidi

c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
12/03/98 11 :00:32 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



I
I

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

Project Description

I
I

Worksheet

Flow Element

Method

Solve For

Section Data

Triangular Channel - Easement 1 & :

Triangular Channel

Manning's Formula

Channel Depth

I
I
I
I
I
I
1
I
1
'I
I
I
I
I
I

Mannings Coefficient 0.030

Slope 0.010000 ftlft

Depth 1.58 ft

Left Side Slope 0.33 V: H

Right Side Slope 0.33 V: H

Discharge 31.00 cfs

V:1~
H:1
NTS

Project Engineer: Lute Obaidi
c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
12/03/98 11 :00:50 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



I
I

Easement 3 ~ Worksheet for Trianglular Channel
Worksheet for Triangular Channel

Project Description

I
I

Worksheet

Flow Element

Method

Solve For

Input Data

Triangular Channel - Easement:
Triangular Channel

Manning's Formula

Channel Depth

I
I

Mannings Coefficient 0.030
Slope 0.010000 ftlft
Left Side Slope 0.25 V: H

Right Side Slope 0.25 V: H

Discharge 6.20 cfs

Results

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

Depth
Flow Area

Welled Perimeter

Top Width

Critical Depth

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.78 ft
2.4 ft2

6.39 ft
6.20 ft

0.68 ft
0.019530 ftlft

2.58 ftls
0.10 ft

0.88 ft
0.73

Subcritical

I
Project Engineer: Lute Obaidi

c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMasler 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



I
I

-Q'.

Cross Section for Easement 3
Cross Section for Triangular Channel

Project Description

I
I

Worksheet
Flow Element

Method

Solve For

Section Data

Triangular Channel - Easement:
Triangular Channel

Manning's Formula

Channel Depth

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

Mannings Coefficient 0.030
Slope 0.010000 ftlft
Depth 0.78 ft
Left Side Slope 0.25 V: H
Right Side Slope 0.25 V: H
Discharge 6.20 cfs

V:1~
H:1
NTS

Project Engineer: Lute Obaidi
c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
12/03/98 11 :01 :53 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



I
I

Cross Section for Easement 4
Cross Section for Triangular Channel

Project Description

I
I

Worksheet
Flow Element
Method
Solve For

Section Data

Triangular Channel - Easement·
Triangular Channel
Manning's Formula

Channel Depth

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

Mannings Coefficient 0.030
Slope 0.010000 ftlft
Depth 0.77 ft
Left Side Slope 0.25 V: H
Right Side Slope 0.25 V: H
Discharge 6.00 cfs

-. ~-r-:r
V:1~

H:1
NTS

Project Engineer: Lute Obaidi
c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
12/03/98 11 :02:48 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



I
I

Cross Section for Easement 4
Cross Section for Triangular Channel

Project Description

I
I

Worksheet

Flow Element

Method

Solve For

Section Data

Triangular Channel - Easement·

Triangular Channel

Manning's Formula

Channel Depth

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

Mannings Coefficient 0.030
Slope 0.010000 ftIft

Depth 0.77 ft

Left Side Slope 0.25 V: H
Right Side Slope 0.25 V: H
Discharge 6.00 cfs

-- ~-r
:r

V:1~
H:1
NTS

Project Engineer: Lute Obaidi
c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b)
12/03/98 11:13:54 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



I
I

Cross Section for Easement 5
Cross Section for Trapezoidal Channel

Project Description

I
I

Worksheet

Flow Element

Method

Solve For

Section Data

Trapezoidal Channel - Easement

Trapezoidal Channel

Manning's Formula

Channel Depth

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

Mannings Coefficient 0.030
Slope 0.010000 ftIft

Depth 0.54 ft

Left Side Slope 0.25 V: H
Right Side Slope 0.25 V: H
Bottom Width 5.00 ft

Discharge 10.70 cis

-~ 57 ~~ft
""":-I_..-.....-_~-_-_-_-------------_-5-.0-0-ft========~~~~~- __-:Ir-

V:1~
H:1
NTS

Project Engineer: Lute Obaidi
c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
12/03/98 11 :03:46 AM © Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



I
I

Cross Section for Easement 5
Cross Section for Trapezoidal Channel

Project Description

I
I

Worksheet

Flow Element

Method
Solve For

Section Data

Trapezoidal Channel - Easement
Trapezoidal Channel

Manning's Formula
Channel Depth

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

Mannings Coefficient 0.030

Slope 0.010000 ftlft
Depth 0.54 ft

Left Side Slope 0.25 V: H
Right Side Slope 0.25 V: H

Bottom Width 5.00 ft
Discharge 10.70 cfs

-~....";"- ..... "7 "'i"~""~n

1---------5.00n-------..-I
V:1~

H:1
NTS

Project Engineer: Lute Obaidi
c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
12/03/98 11 :16:33 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



I
I

Worksheet for Easement 6
Worksheet for Trapezoidal Channel

Project Description

I
I

Worksheet

Flow Element

Method
Solve For

Input Data

Trapezoidal Channel - Easement
Trapezoidal Channel

Manning's Formula

Channel Depth

I
I

Mannings Coefficient 0.030
Slope 0.010000 ftlft

Left Side Slope 0.33 V: H
Right Side Slope 0.33 V: H

Bottom Width 5.00 ft

Discharge 22.90 cfs

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

Results

Depth
Flow Area
Wetted Perimeter

Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head

Specific Energy
Froude Number
Flow Type

0.85 ft

6.4 ft2
10.40 ft
10.12 ft

0.74 ft
0.016391 ftlft

3.58 ftls
0.20 ft
1.04 ft
0.79

Subcritical

I
Project Engineer: Lute Obaidi

c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
12/03/98 11 :04:08 AM © Haestad Methods, Inc. 37 Brookside Road WaterbUry, CT 06708 USA (203) 755-1666 Page 1 of 1



I
I

Cross Section for Easement 6
Cross Section for Trapezoidal Channel

Project Description

I
I

Worksheet

Flow Element

Method
Solve For

Section Data

Trapezoidal Channel - Easement
Trapezoidal Channel

,Manning's Formula

Channel Depth

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

Mannings Coefficient 0,030

Slope 0.010000 ftlft
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

_~"",:- sz_- ~~:+fI

1------5..00 ft------1..~1

V:1~
H:1
NTS

Project Engineer: Lute Obaidi

c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
12/03/98 11 :04:32 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



I
I

Worksheet for Easement 7
Worksheet for Trapezoidal Channel

Project Description

I
I

Worksheet
Flow Element

Method
Solve For

Input Data

Trapezoidal Channel - Easement
Trapezoidal Channel

Manning's Formula
Channel Deptb

I
I

Mannings Coefficient 0.030
Slope 0.010000 ftIft
Left Side Slope 0.33 V: H
Right Side Slope 0.33 V: H
Bottom Width 5.00 ft
Discharge 54.40 cfs

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

Results

Depth

Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope

Velocity
Velocity Head
Specific Energy

Froude Number
Flow Type

1.32 ft

11.9 ft·
13.44 ft
13.01 ft

1.20 ft
0.014445 ftIft

4.57 ftIs
0.32 ft
1.65 ft

0.84
Subcritical

I
Project Engineer: Lute Obaidi

c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b)
12/03/98 11:05:01 AM © Haestad Methods. Inc. 37 Brookside Road WaterbUry, CT 06708 USA (203) 755-1666 Page 1 of 1



I
I

Cross Section for Easement 7
Cross Section for Trapezoidal Channel

Project Description

I
I

Worksheet
Flow Element

Method
Solve For

Section Data

Trapezoidal Channel - Easement
Trapezoidal Channel

Manning's Formula
Channel Depth

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

Mannings Coefficient 0.030

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

--.....~-=----~.---..,.-======:S?=======~-----.~1ft
1...0------5.00 ft,------I

V:1~
H:1
NTS

Project Engineer: Lute Obaidi
c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
12/03/98 11 :05:20 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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I

Worksheet for Easement 8
Worksheet for Trapezoidal Channel

Project Description

I
I

Worksheet

Flow Element

Method

Solve For

Input Data

Trapezoidal Channel - Easement

Trapezoidal Channel

Manning's Formula

Channel Depth

I
I

Mannings Coefficient 0.030

Slope 0.010000 ftlft
Left Side Slope 0.33 V: H

Right Side Slope 0.33 V: H

Bottom Width 5.00 ft
Discharge 40.00 cfs

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

Results

Depth
Flow Area

Wetted Perimeter

Top Width

Critical Depth

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

1.13 ft

9.5 ft2
12.22 ft

11.85 ft
1.02 ft

0.015094 ftIft

4.20 ftIs
0.27 ft
1.40 ft

0.83
Subcritical

I
Project Engineer: Lute Obaidi

c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
12/03/98 11 :05:39 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



I
I

Cross Section for Easement 8
Cross Section for Trapezoidal Channel

Project Description

I
I

Worksheet

Flow Element

Method

Solve For

Section Data

Trapezoidal Channel - Easement

Trapezoidal Channel

Manning's Formula

Channel Depth

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

Mannings Coefficient 0.030
Slope 0.010000 ftlft

Depth 1.13 ft

Left Side Slope 0.33 V: H

Right Side Slope 0.33 V: H

Bottom Width 5.00 ft

Discharge 40.00 cfs

V:1~
H:1
NTS

Project Engineer: Lute Obaidi
c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
12/03/98 11 :06:10 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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Worksheet for Easement 9
Worksheet for Trapezoidal Channel

Project Description

I
I

Worksheet

Flow Element

Method

Solve For

Input Data

Trapezoidal Channel - Easement

Trapezoidal Channel

Manning's Formula

Channel Depth

I
I

Mannings Coefficient 0.030
Slope 0.010000 ftlft
Left Side Slope 0.25 V: H

Right Side Slope 0.25 V: H

Bottom Width 5.00 ft

Discharge 10.90 cis

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

Results

Depth

Flow Area

Wetted Perimeter

Top Width

Critical Depth

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.55 ft

4.0 ft·

9.53 ft

9.40 ft

0.46 ft

0.018671 ftlft
2.76 ftls
0.12 ft

0.67 ft

0.75
Subcritical

I
Project Engineer: Lute Obaidi

c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614bJ
12/03/98 11:07:02 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 Easement 9
Cross Section for Trapezoidal Channel

Project Description

I
I

Worksheet

Flow Element

Method

Solve For

Section Data

Trapezoidal Channel - Easement

Trapezoidal Channel

Manning's Formula

Channel Depth

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

Mannings Coefficient 0.030
Slope 0.010000 tUft

Depth 0.55 ft

Left Side Slope 0.25 V: H

Right Side Slope 0.25 V: H
Bottom Width 5.00 ft

Discharge 10.90 cfs

-~....-:-- v :-~~tt

1-1-0-------5.00 tt·--------I
V:1~

H:1
NTS

Project Engineer: Lute Obaidi
c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
12/03/98 11 :07:44 AM © 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

I
I

Worksheet
Flow Element

Method
Solve For

Input Data

Triangular Channel - Easement 1
Triangular Channel
Manning's Formula
Channel Depth

I
I

Mannings Coefficient 0.030
Slope 0.010000 ftlft
Left Side Slope 0.25 V: H
Right Side Slope 0.25 V: H
Discharge 3.00 cfs

Results

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

Depth

Flow Area

Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

0.59 ft

1.4 ft·

4.87 ft

4.72 ft
0.51 ft

0.021515 ftlft
2.15 ftls
0.07 ft
0.66 ft
0.70

Subcritical

I
Project Engineer: Lute Obaidi

c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
12/03/98 11 :08:23 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 Easement 10
Cross Section for Triangular Channel

Project Description

I
I

Worksheet
Flow Element

Method
Solve For

Section Data

Triangular Channel - Easement 1
Triangular Channel

Manning's Formula
Channel Depth

I
I
1
I
I
I
1
I
I
I
I
I
I
I
I.

Mannings Coefficient 0.030
Slope 0.010000 ftlft
Depth 0.59 ft

Left Side Slope 0.25 V: H
Right Side Slope 0.25 V: H
Discharge 3.00 cfs

-- ~r-:r
V:1~

H:1
NTS

Project Engineer: Lute Obaidi
c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b}
12/03/98 11 :08:40 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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Worksheet for Easement 11
Worksheet for Trapezoidal Channel

Project Description

I
I

Worksheet

Flow Element

Method

Solve For

Input Data

Trapezoidal Channel - Easement 1
Trapezoidal Channel

Manning's Formula

Channel Depth

I
I

Mannings Coefficient 0.030
Slope 0.010000 ftIft

Left Side Slope 0.33 V: H

Right Side Slope 0.33 V: H

Bottom Width 5.00 ft

Discharge 11.00 cfs

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

Results

Depth

Flow Area

Wetted Perimeter
Top Width

Critical Depth

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.57 ft

3.8 ft·

8.63 ft

8.45 ft

0.48 ft
0.018391 ftIft

2.88 ftIs

0.13 ft

0.70 ft

0.75

Subcritical

I
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
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Cross Section for Easement 11
Cross Section for Trapezoidal Channel

Project Description

I
I

Worksheet

Flow Element

Method

Solve For

Section Data

Trapezoidal Channel - Easement 1

Trapezoidal Channel

Manning's Formula

Channel Depth

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

Mannings Coefficient 0.030
Slope 0.010000 ftlft
Depth 0.57 ft

Left Side Slope 0.33 V: H
Right Side Slope 0.33 V: H
Bottom Width 5.00 ft

Discharge 11.00 cfs

'~""'1~ SZ_- -'f""~;Ytt

1-...---------5.00 tt----------I
V:1~

H:1
NTS

Project Engineer: Lute Obaidi
c:\haestadlfmwltontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
12/03/98 11 :09:39 AM © Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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Worksheet for Easement 12
Worksheet for Trapezoidal Channel

Project Description

I
I

Worksheet

Flow Element
Method
Solve For

Input Data

Trapezoidal Channel - Easement 1
Trapezoidal Channel
Manning's Formula
Channel Depth

I
I

Mannings Coefficient 0.030

Slope 0.010000 ftlft
Left Side Slope 0.33 V: H

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

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

Results

Depth

Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy

Froude Number
Flow Type

1.06 ft

8.7 ft·
11.74 ft
11.40 ft

0.94 ft
0.015389 ftlft

4.04 ftls
0.25 ft
1.31 ft
0.82

Subcritical

I
Project Engineer: Lute Obaidi

c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b)
12/03/98 11:10:06 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 Easement 12
Cross Section for Trapezoidal Channel

Project Description

I
I

Worksheet

Flow Element
Method

Solve For

Section Data

Trapezoidal Channel - Easement 1

Trapezoidal Channel

Manning's Formula
Channel Depth

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

Mannings Coefficient 0.030
Slope 0.010000 flIft
Depth 1.06 ft

Left Side Slope 0.33 V: H

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

_~~ S7__----r""'~~ft
If--o->-----S.O 0 fl-------I

V:1~
H:1
NTS

Project Engineer: Lute Obaidi
c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
12/03/98 11:10:22 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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I SWALES
I
I
I
I
I
I
I
I
I
I
I
I



I
I

Trapezoidal Channel - Swale 1
Worksheet for Trapezoidal Channel

Project Description

I
I

Worksheet

Flow Element

Method
Solve For

Input Data

Trapezoidal Channel - Swale 1

Trapezoidal Channel

Manning's Formula
Channel Depth

I
I

Mannings Coefficient 0.030

Slope 0.015000 ftlft
Left Side Slope 0.25 V: H

Right Side Slope 0.25 V: H

Bottom Width 3.00 ft

Discharge 25.70 cfs

I
I
I
I

Results

Depth
Flow Area

Welted Perimeter

Top Width

Critical Depth

Critical Slope

Velocity

Velocity Head

Specific Energy
Froude Number

Flow Type

0.92 ft

6.1 ft2
10.55 ft

10.33 ft

0.90 ft

0.016162 ftlft
4.21 ftls
0.28 ft

1.19 ft

0.97
SubcriticaI

I
I

I
I
I
I
I
I

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 [614bl
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

I
I

Worksheet

Flow Element

Method

Solve For

Section Data

Trapezoidal Channel - Swale 1

Trapezoidal Channel

Manning's Formula

Channel Depth

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

Mannings Coefficient 0.030
Slope 0.015000 ftlft

Depth 0.92 ft

Left Side Slope 0.25 V: H
Right Side Slope 0.25 V: H

Bottom Width 3.00 ft

Discharge 25.70 cfs

V:1L
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

I
I

Worksheet

Flow Element

Method

Solve For

Input Data

Trapezoidal Channel - Swale ::

Trapezoidal Channel

Manning's Formula

Channel Depth

I
I

Mannings Coefficient 0.030
Slope 0.015000 ftlft

Left Side Slope 0.25 V: H
Right Side Slope 0.25 V: H

Bottom Width 5.00 ft

Discharge 51.30 cfs

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

Results

Depth
Flow Area
Wetted Perimeter

Top Width

Critical Depth
Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

1.10 ft
10.4 ft·

14.09 ft

13.82 ft
1.11 ft

0.014796 ftlft

4.95 ftls

0.38 ft

1.48 ft
1.01

Supercritical

I
Project Engineer: Lute Obaidi

c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
12/07/98 03:38:37 PM © 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 2
Cross Section for Trapezoidal Channel

Project Description

I
I

Worksheet

Flow Element

Method

Solve For

Section Data

Trapezoidal Channel - Swale :;

Trapezoidal Channel

Manning's Formula

Channel Depth

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

Mannings Coefficient 0.030
Slope 0.015000 ftlft
Depth 1.10 ft

Left Side Slope 0.25 V: H

Right Side Slope 0.25 V: H

Bottom Width 5.00 ft

Discharge 51.30 cis

-~ ? ~}f1
......1_-..----------------5'-.-0-0-tt------------------I-r

1
...

V:1~
H:1
NTS

Project Engineer: Lute Obaidi

c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
12/07/98 03:38:58 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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Triangular Channel - Swale 3
Worksheet for Triangular Channel

Project Description

I
I

Worksheet
Flow Element

Method
Solve For

Input Data

Triangular Channel - Swale 3
Triangular Channel

Manning's Formula

Channel Depth

I
I

Mannings Coefficient 0.030
Slope 0.020000 ftlft
Left Side Slope 0.25 V: H
Right Side Slope 0.25 V: H
Discharge 11.10 cis

Results

I
I
I
I
I
I
I
I
I
I
I

Depth

Flow Area
Wetted Perimeter

Top Width
Critical Depth
Critical Slope

Velocity
Velocity Head
Specific Energy

Froude Number

Flow Type

0.85 ft

2.9 ft2

6.98 ft
6.77 ft
0.86 ft

0.018071 ftlft
3.87 ftls
0.23 ft

1.08 ft
1.05

Supercritical

I
I

Project Engineer: Lute Obaidi

c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
12/07/98 03:39:27 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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Cross Section for Triangular Channel Swale 3
Cross Section for Triangular Channel

Project Description

I
I

Worksheet
Flow Element

Method
Solve For

Section Data

TriangularChannel- Swale 3
Triangular Channel

Manning's Formula
Channel Depth

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

Mannings Coefficient 0.030
Slope 0.020000 ftlft
Depth 0.85 ft
Left Side Slope 0.25 V: H
Right Side Slope 0.25 V: H
Discharge 11.10 cfs

-- ~r
:r

V:1~
H:1
NTS

Project Engineer: Lute Obaidi

c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
12/07/98 03:39:43 PM © Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1
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Triangular Channel - Swale 4
Worksheet for Triangular Channel

Project Description

I
I

Worksheet

Flow Element

Method

Solve For

Input Data

Triangular Channel - Swale 4

Triangular Channel

Manning's Formula

Channel Depth

I
I

Mannings Coefficient 0.030
Slope 0.030000 ftlft
Left Side Slope 0.25 V: H

Right Side Slope 0.25 V: H

Discharge 11 .10 cfs

Results

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

Depth

Flow Area

Wetted Perimeter

Top Width

Critical Depth

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.78 ft

2.5 ft2
6.47 ft

6.28 ft

0.86 ft

0.018071 ftlft
4.51 ftls
0.32 ft

1.10 ft

1.27
Supercritical

I
Project Engineer: Lute Obaidi

c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
12/07/98 03:41 :47 PM © Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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I

Cross Section for Triangular Channel Swale 4
Cross Section for Triangular Channel

Project Description

I
I

Worksheet

Flow Element

Method

Solve For

Section Data

Triangular Channel - Swale 4

Triangular Channel

Manning's Formula

Channel Depth

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

Mannings Coefficient 0.030
Slope 0.030000 tuft
Depth 0.78 ft
Left Side Slope 0.25 V: H
Right Side Slope 0.25 V: H
Discharge 11.10 cfs

-- ~. -r
~Olft

V:1~
H:1
NTS

Project Engineer: Lute Obaidi

c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
12/07/98 03:42:00 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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I

Triangular Channel - Swale 5
Worksheet for Triangular Channel

Project Description

I
I

Worksheet

Flow Element

Method

Solve For

Input Data

Triangular Channel - Swale 5

Triangular Channel

Manning's Formula

Channel Depth

I
I

Mannings Coefficient 0.030

Slope 0.017500 ft/ft

Left Side Slope 0.25 V: H

Right Side Slope 0.25 V: H

Discharge 12.60 cfs

Results

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

Depth

Flow Area

Wetted Perimeter

Top Width

Critical Depth

Critical Slope

Velocity
Velocity Head

Specific Energy

Froude Number

Flow Type

0.91 ft

3.3 ft'
7.51 ft

7.28 ft

0.91 ft

0.017768 ft/ft

3.80 ft/s
0.22 ft

1.13 ft

0.99
Subcritical

I
Project Engineer: Lute Obaidi

c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
12/07/98 03:42:20 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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I

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

Project Description

I
I

Worksheet
Flow Element

Method
Solve For

Section Data

Triangular Channel - Swale 5

Triangular Channel

Manning's Formula
Channel Depth

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

Mannings Coefficient 0.030
Slope 0.017500 ftlft
Depth 0.91 ft
Left Side Slope 0.25 V: H

Right Side Slope 0.25 V: H

Discharge 12.60 cfs

- ~- 1
~olfl

V:1~
H:1
NTS

Project Engineer: Lute Obaidi
c:\haestad\fmw\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
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Trapezoidal Channel - Swale 6
Worksheet for Trapezoidal Channel

Project Description

I
I

Worksheet
Flow Element

Method

Solve For

Input Data

Trapezoidal Channel - Swale €
Trapezoidal Channel

Manning's Formula

Channel Depth

I
I

Mannings Coefficient 0.030
Slope 0.017500 ftIft

Left Side Slope 0.25 V: H

Right Side Slope 0.25 V: H

Bottom Width 3.00 ft

Discharge 22.60 cis

I
I
I
I
I
I
I
I
I
I
I

Results

Depth
Flow Area
Welted Perimeter

Top Width
Critical Depth

Critical Slope

Velocity
Velocity Head
Specific Energy
Froude Number

Flow Type

0.83 ft

5.2 ft2

9.85 ft
9.64 ft
0.84 ft

0.016453 ftIft
4.31 ftIs

0.29 ft
1.12 ft
1.03

Supercritical

I
I

Project Engineer: Lute Obaidi

c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
12/07/98 03:43:03 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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I

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

Project Description

I
I

Worksheet
Flow Element

Method
Solve For

Section Data

Trapezoidal Channel - Swale E
Trapezoidal Channel

Manning's Formula

Channel Depth

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

Mannings Coefficient 0.030
Slope 0.017500 ftlft

Depth 0.83 ft
Left Side Slope 0.25 V: H
Right Side Slope 0.25 V: H

Bottom Width 3.00 ft
Discharge 22.60 cfs

V:1~
H:1
NTS

Project Engineer: Lute Obaidi
c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
12/07/98 03:43:26 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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I

Triangular Channel - Swale 7
Worksheet for Triangular Channel

Project Description

I
I

Worksheet
Flow Element

Method

Solve For

Input Data

Triangular Channel - Swale 7

Triangular Channel

Manning's Formula

Channel Depth

I
I

Mannings Coefficient 0.030
Slope 0.017500 ftIft
Left Side Slope 0.25 V: H

Right Side Slope 0.25 V: H
Discharge 18.80 cis

Results

I
I
I
I
I
I
I
I
I
I
I

Depth

Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy

Froude Number

Flow Type

1.06 ft

4.5 ft2
8.72 ft
8.46 ft
1.07 ft

0.016845 ftIft
4.20 ftIs

0.27 ft
1.33 ft

1.02

Supercritical

I
I

Project Engineer: Lute Obaidi

c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
12/07/98 03:43:55 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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Cross Section for Triangular Channel Swale 7
Cross Section for Triangular Channel

Project Description

I
I

Worksheet
Flow Element

Method
Solve For

Section Data

Triangular Channel - Swale 7
Triangular Channel
Manning's Formula

Channel Depth

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

Mannings Coefficient 0.030
Slope 0.017500 flIft
Depth 1.06 ft
Left Side Slope 0.25 V: H
Right Side Slope 0.25 V: H

Discharge 18.80 cfs

V:1~
H:1
NTS

Project Engineer: Lute Obaidi

c:\haestad\fmw\tontov7.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
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Triangular Channel - Swale 8
Worksheet for Triangular Channel

Project Description

I
I

Worksheet

Flow Element

Method

Solve For

Input Data

Triangular Channel - Swale 8
Triangular Channel

Manning's Formula

Channel Depth

I
I

Mannings Coefficient 0.030
Slope 0.010000 ftlft
Left Side Slope 0.25 V: H

Right Side Slope 0.25 V: H

Discharge 10.80 cfs

Results

I
I
I
I
I
I
I

I
I
I
I

Depth

Flow Area

Wetted Perimeter

Top Width

Critical Depth

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.95 ft

3.6 ft·

7.87 ft

7.64 ft

0.85 ft

0.018137 ftlft
2.96 ftls

0.14 ft

1.09 ft

0.76

Subcritical

I
Project Engineer: Lute Obaidi

c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
12/07/98 03:44:21 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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Cross Section for Triangular Channel Swale 8
Cross Section for Triangular Channel

Project Description

I
I

Worksheet

Flow Element

Method

Solve For

Section Data

Triangular Channel - Swale 8

Triangular Channel

Manning's Formula

Channel Depth

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

Mannings Coefficient 0.030
Slope 0.010000 ftlft
Depth 0.95 ft

Left Side Slope 0.25 V: H

Right Side Slope 0.25 V: H

Discharge 10.80 cfs

-- ~-'r~Olfl

V:1~
H:1
NTS

Project Engineer: Lute Obaidi
c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b)
12/07/98 03:49:43 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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Triangular Channel ~ Swale 9
Worksheet for Triangular Channel

Project Description

I
I

Worksheet

Flow Element

Method
Solve For

Input Data

Triangular Channel - Swale 9

Triangular Channel
Manning's Formula

Channel Depth

I
I

Mannings Coefficient 0.030
Slope 0.010000 ftlft

Left Side Slope 0.25 V: H
Right Side Slope 0.25 V: H
Discharge 11.00 cfs

Results

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

Depth

Flow Area

Wetted Perimeter
Top Width
Critical Depth

Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number

Flow Type

0.96 ft
3.7 ft2

7.92 ft
7.69 ft

0.86 ft
0.018093 ftlft

2.98 ftls
0.14 ft
1.10 ft

0.76
Subcritical

I
Project Engineer: Lute Obaidi

c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
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I

Cross Section for Triangular Channel Swale 9
, Cross Section for Triangular Channel

Project Description

I
I

Worksheet

Flow Element

Method

Solve For

Section Data

Triangular Channel - Swale 9
Triangular Channel

Manning's Formula

Channel Depth

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

Mannings Coefficient 0.030
Slope 0.010000 ftlft

Depth 0.96 ft

Left Side Slope 0.25 V: H
Right Side Slope 0.25 V: H
Discharge 11.00 cis

-- ~r~Olfl

V:1~
H:1
NTS

Project Engineer: Lute Obaidi
c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
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I

Worksheet for Easement 10
Worksheet for Triangular Channel

Project Description

I
I

Worksheet

Flow Element

Method

Solve For

Input Data

Triangular Channel - Easement 1

Triangular Channel

Manning's Formula

Channel Depth

I
I

Mannings Coefficient 0.030

Slope 0.010000 ftlft

Left Side Slope 0.25 V: H

Right Side Slope 0.25 V: H

Discharge 3.00 cfs

Results

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

Depth

Flow Area

Wetted Perimeter

Top Width

Critical Depth

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.59 ft

1.4 ft2

4.87 ft

4.72 ft

0.51 ft

0.021515 ftlft

2.15 ftls

0.07 ft

0.66 ft

0.70
Subcritical

I
Project Engineer: Lute Obaidi

c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
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I

Cross Section for Easement 10
Cross Section for Triangular Channel

Project Description

I
I

Worksheet
Flow Element

Method
Solve For

Section Data

Triangular Channel - Easement 1
Triangular Channel
Manning's Formula
Channel Depth

I
I

Mannings Coefficient 0.030
Slope 0.010000 ftlft
Depth 0.59 ft

Left Side Slope 0.25 V: H
Right Side Slope 0.25 V: H
Discharge 3.00 cfs

I
I
I
I
I
I
I

-- ~r:Lit
V:1~

H:1
NTS

I
I
I
I
I

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

Page 1 of 1
Brooks Hersey Associates

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666
c:\haestad\fmw\tontov7.fm2
12/07/98 03:45:57 PM © Haestad Methods, Inc.I
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I

Trapezoidal Channel - Swale 11
Worksheet for Trapezoidal Channel

Project Description

I
I

Worksheet

Flow Element

Method
Solve For

Input Data

Trapezoidal Channel - Swale 1"
Trapezoidal Channel

Manning's Formula
Channel Depth

I
I

Mannings Coefficient 0.030
Slope 0.01 0000 ftlft
Left Side Slope 0.25 V: H

Right Side Slope 0.25 V: H
Bottom Width 3.00 ft

Discharge 26.30 cfs

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

Results

Depth
Flow Area
Wetted Perimeter

Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

1.02 ft

7.2 ft·
11.40 ft

11.15 ft
0.91 ft

0.016111 ftlft

3.65 ftls
0.21 ft
1.23 ft

0.80
Subcritical

I
Project Engineer: Lute Obaidi

c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614bj
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I

Cross Section for Trapezoidal Channel - Swale 11
Cross Section for Trapezoidal Channel

Project Description

I
I

Worksheet
Flow Element

Method
Solve For

Section Data

Trapezoidal Channel - Swale l'

Trapezoidal Channel
Manning's Formula

Channel Depth

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

Mannings Coefficient 0.030
Slope 0.010000 ftlft

Depth 1.02 ft
Left Side Slope 0.25 V: H
Right Side Slope 0.25 V: H

Bottom Width 3.00 ft
Discharge 26.30 cfs

V:1~
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
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Triangular Channel - Swale 12
Worksheet for Triangular Channel

Project Description

I
I

Worksheet

Flow Element

Method

Solve For

Input Data

Triangular Channel- Swale 12

Triangular Channel

Manning's Formula

Channel Depth

I
I

Mannings Coefficient 0.030

Slope 0.020000 ftlft
Left Side Slope 0.25 V: H
Right Side Slope 0.25 V: H

Discharge 8.70 cfs

Results

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

Depth

Flow Area

Wetted Perimeter

Top Width

Critical Depth

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.77 ft
2.4 ft·

6.37 ft
6.18 ft

0.78 ft

0.018668 ftlft
3.64 ftls

0.21 ft

0.98 ft

1.03

Supercritical

I
Project Engineer: Lute Obaidi

c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
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I

Cross Section for Triangular Channel Swale 12
Cross Section for Triangular Channel

Project Description

I
I

Worksheet
Flow Element

Method
Solve For

Section Data

Triangular Channel - Swale 12
Triangular Channel
Manning's Formula
Channel Depth

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

Mannings Coefficient 0.030
Slope 0.020000 ftIft

Depth 0.77 ft
Left Side Slope 0.25 V: H
Right Side Slope 0.25 V: H
Discharge 8.70 cfs

-- ~-r~or

V:1~
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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I

DIP for channel 2 @ Granite Mtn. Rd and Rancho Vista Drive
Worksheet for Trapezoidal Channel

Project Description

I
I

Worksheet
Flow Element

Method
Solve For

Input Data

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

Trapezoidal Channel
Manning's Formula
Channel Depth

I
I

Mannings Coefficient 0.030
Slope 0.016700 fVft

Left Side Slope 0.05 V: H

Right Side Slope 0.05 V: H
Bottom Width 100.00 ft

Discharge 90.00 cfs

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

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth

Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

0.30 ft

32.3 ft·
112.18 ft
112.17 ft

0.29 ft

0.020230 fVft
2.79 fVs
0.12 ft

0.43 ft
0.92

Subcritical

I
Project Engineer: Lute Obaidi

c:\haestad\fmw\tontov7.fm2 Brooks Hersey Associates FlowMaster v6.0 [614b]
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