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1.0 PROJECT DESCRIPTION 

1.1 Purpose 
The purpose of this project is to deve lop final construction drawings, construction special provisions, and 

an engineer's estimate for the construction of cha1mel improvements for the Laveen Area Conveyance 

Channel (LACC). The LACC improvements wiiTe lim inate and/or significantly reauce fhe potentialfor 

flood damage that could be caused by events less than or equal to the 1 00-year event. 

The District is cunently negotiating an Intergovenm1ental Agreement (IGA FCD - 99-0 I 0) with the City 

of Phoenix (COP), Maricopa County Department of Transportation (MCDOT), and Salt River Project 

(SRP) to identify cost-sharing, operation, and maintenance responsibilities. The LACC improvements 

between 43'd Avenue and the Salt River west of75 111 Avenue are CUITently being designed in-house based 

upon the prefened grade and alignment of the project pa1tners. 

1.2 Location 
The project is located in southwest Phoenix in the fo llowing Township, Range and Sections of the Gila 

and Salt River Base and Meridian. 

1. Sections 31, 32, and 33, Township 1 North, Range 2 East. 

2. Sections 5 and 6, Township 1 South, Range 2 East. 

3. Section 1, Township 1 South, Range 1 East. 

4 . Section 35, Township 1 North, Range I East. 

Figure 1 -Existing Maricopa Drain Alignment 

60'Y., Design H.cport 
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This Project is located between 43'd and 83 'd Avenues and between Dobbins Road and Southem Avenue 

(See Figure I). The project begins on the West Side of 43'd Avenue approximate ly 1200 feet south of 

Sou them Avenue and ends at the Salt River approximate ly 4000 feet west of 75th Avenue. 

1.3 Field Conditions 
The area suiTOLmding the Maricopa Drain is mostly 

agricultural fields. The drain conveys tail water 

and rainfall runoff to the Salt River. A typical tail 

water ditch is shown in Photo I, and a typical tail 

water outlet into the Maricopa Drain is shown in 

Photo 2. The direction of flow of the dra in is from 

the east to the west. The general slope of the 

- ground south -of the-drain ·is from the south to the 

northwest and north of the drain is from no1ih to 

southwest. 

Photo 2- Tail Water Outlet into the 
Maricopa Drain 

60'1o Design Hcport 
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Photo 1- Agricultural Tail Water Ditch 

The section of the Maricopa Drain that is being 

modified with this project begins on the West Side 

of 43rd Avenue approximately 1,200 feet south of 

Southern A venue. Photo 3 shows the existing 

Maricopa Drain looking west at 43'd Avenue. 

Photo 3- Maricopa Drain at 43rd 
Avenue Looking West 
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The section of the Maricopa Drain that is being modified with this project ends at the Salt River 

approximately 4,000 feet west of 75' 11 Avenue. Photo 4 shows the existing Maricopa Drain at the Salt 

River looki1\g upstream. Photo 5 shows the existing Maricopa Drain at the Salt River looking 

downstream. 

Photo 4 - Maricopa Drain at Salt River 
---Loo~ngUpsfream-

Photo 5 -Maricopa Drain at Salt 
River Looking Downstream 

1.4 Rights-of-Way 
There is no dedicated right-of-way along the Maricopa Drain from 43'd A venue to the Salt River. The 

drain is held as private prope1ty. CmTently, the Maricopa Drain is being managed by SRP as a tail water 

ditch for farming in the area and also as a delive1y ditch to the Gila River Indian Community (GRIC). 

The width of the existing drain varies from 20- 45 feet. 

Additional rights-of-way are necessary for all of the alternatives considered except for the no action, but 

most of the landowners throughout the reach of this project have agreed to dedicate rights-of-way for the 

new cha~mel alignment as long as it fits with the Master Plan for the area. The combined alternative was 

developed from input from the local landowners. Therefore, right-of-way for those developing now or 

those that are planning to develop in the near future will be dedicated for the proposed alternative. (See 

Figure 2). In exchange for dedicating right of way for the project, the City of Phoenix is offering a credit 

of $42,500 per acre of dedicated land towards development impact fees . The Project is funding the filling 

in and/or tiling of the existing Maricopa Drain and providing excess spoil material generated by the 

Project and at no cost to the property owners. 

There are a few parcels west of 63'd Avenue (See Figure x) where there is no plan to develop now or in 

the near future where project rights of way will need to be acquired. 

Temporary Construction Easements are required to construct the Project and to stockpile excess material 

as mentioned above for future use by the landowners dedicating right-of-way for the LACC. 
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Pem1anent and temporary construction easements are required to tile and/or backfill those segments of the 

existing Maricopa Drain that are separate from the LACC alignment. In areas where the proposed LACC 

is downstream of the existing Maricopa Drain, fi lli ng in the existing Maricopa Drain will reduce existing 

fl ood protection to the prope11ies between the existing drain and the LACC. In these areas where the 

property owner is requesting that the dra in be fi ll ed, the prope1iy owners wil l be requ ired to sign a waiver 

accepting this liabili ty. Should the owner not sign a waiver, the Proj ect will provide the material fo r the 

existing drain to be fi lled but it will be up to the owner to fill in the drain. This is because the Project can 

be- constructed as designed-without filling in the existing drain. 

PROPOSED 
CHANNEL 

ALIGNMENT 
(preliminary) 

Figure 2 - Proposed LACC Alignment 

1.5 Utilities 
There are existing utilities throughout this project, but they 

are limited to the roadway cross ings except for some 

overhead power lines owl1ed by SRP and Western Area 

Power Authority (WAPA) that parallel portions and cross 

portions of the project. Photos 6 and 7 show overhead power 

on the east bank of the existing Maricopa Drain near the 

outlet at the Salt River. 

60% Design Report 
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Photo 6 - Overhead Power on East 
Bank Looking South 
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Retaining walls are platmed to protect the existing 

power poles poles along the GRlC Boundary in­

place. SRP has agreed to the concept of allowing 

retaining walls with in 10 feet of the power poles on 

the channel side and 25 and 75 feet from the 

upstream side to the down stream side of the 

retaining walls respective ly. 

Photo 7 - Overhead Power on East 
Bank LookinQ North 

The uti lities in the project area 111 addition to 

overhead power lines are City of Phoenix sewer 

and water lines, Southwest Gas lines, El Paso Natural Gas lines, Kinder Morgan petroleum pipelines, 

irrigation lines, telephone lines and private waterlines. Underground utilities are limi ted to the area of the 

roadway crossings. Utility relocations of some of the utilities will be required. 

47th Avenue Crossing 

At 47th Avenue, the LACC crosses an existing 12-inch El Paso Natural Gas line. El Paso is constructing 

a 24-inch line in 43'd Avenue and upon completion will abandon and remove this existing pipe in 47'h 

Avenue. The 47'11 Avenue pipe is scheduled to be removed before construction begins on the LACC and 

therefore will not conflict with proposed improvements . 

51st Avenue Crossing 

At 51 ' ' A venue, the LACC will be crossing a proposed City of Phoenix sanitary sewer. This sanitary 

sewer will be constructed below the LACC and there will be no conflict. 

Southwest Gas has existing lines in 51 " A venue and has some new lines proposed. The existing 

Southwest Gas line wi ll be potholed and may need to be lowered. The new gas line will be constructed 

below the LACC. 

Kinder Morgan has two petroleum pipelines in 51' ' Avenue. The Kinder Morgan petroleum pipelines will 

also need to be potholed and may need to be lowered. 

Baseline Road at Si11 Avenue Crossing 

At this location, the LACC crosses two City of Phoenix water li nes. There is an existing 12-inch water 

line and a new 54-i nch water line. The new 54-inch line just constructed is below the proposed LACC 

and there wi ll be no conflict. The ex isting 12-inch line will need to be lowered as a part of this project. 
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Qwest has three underground telephone lines at this location on the south side of Baseline Road. These 

lines will be potholed and wi ll like ly need to be relocated to avo id conflict with the LACC. 

On the south side of Baseline Road, SRP has a 230 KV overhead power line. The LACC does not 

conflict with this line but one large power pole may need to be braced during construction . The plans 

reflect that bracing is all that is needed at this time. On the north side of Baseline Road, SRP has a 12 KV 

overhead power line on a wood pole. The LACC confli cts with this wood power pole and it will need to 

be relocated. 

59'h Avenue Crossing 

At this location, the LACC crosses an iiTigation ditch on the West Side of 59'11 Avenue and a tail water 

ditch on the East Side of 59'" A venue. A siphon pipe wi ll need to be constructed under the LACC for the 

irrigation ditch and connections into the LACC will be needed to handle the tail water connections. 

63rd A venue Crossing 

At this location, the LACC crosses an irrigation ditch on the West Side of 63rd Avenue. This irrigation 

ditch will not need to be siphoned underneath the LACC because it tenninates at this location, but the 

adjacent property owner stated that there is a pri vate waterline and cable line underneath the roadway. 

These lines do not appear on any utility maps that were researched. Additional underground investigation 

will be required to locate these lines. 

2.0 ALIGNMENT ALTERNATIVES 

Six Alignment alternatives were investigated for this project. These alignments are as follows : 

I . No-Action. 

2. Alignment immediately north or east of existing Maricopa Drain . 

3. Alignment incorporated with the Maricopa Drain . 

4 . Alignment completely independent of the existing Maricopa Drain . 

5. Aligmnent partially incorporated and partially independent eliminating (fi lling in) the existing 

Maricopa Drain . 

6. Alignment 5 previously mentioned with the exception that the ex isting Maricopa Drain is left in 

its present condition to continue to operate as a tail water ditch. 
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2.1 Alternative 1- No Action Alternative 
This alternative is as stated leaving the existing conditions of the Maricopa Drain untouched and 

providing no additional flood protection to the area. The existing Maricopa Drain does not have the 

capacity to convey the 1 00-year runoff. 

Pros 

Zero cost 

Requires no adgitiona l1a_nd 

Cons 

Limited flood protection 

Ex_!!;ting drain hard to maintair~_ 

___ Existing dr~in susc~bl e_!o bank erosion 

2.2 Alternative 2- Parallel (North) Alignment 
This alternative places the new alignment parallel to and north of the existing alignment. 

Pros -

Provides 1 00-year protection 

Does not disturb existing drain 

2.3 Alternative 3 - Concurrent Alignment 

Cons 

Highest cost, Existing drain hard to maintain 

Requires more land 

This alternative places the alignment in the same location as the existing drain. 

Pros 

Provides 1 00-year protection 

Utilizes existing channel rights-of-way 

Requires least land 

Least amount of excavation 

2.4 Alternative 4 - Independent Alignment 

Cons 

Does not fit Master Plan of the area 

This alternative places the alignment totally independent and separate from the existing alignment. 

Pros 

Provides 1 00-year protection 

60'Yc, Design Report 
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Cons 

Does not take advantage of existing channel 

Does not fit Master Plan of the area 

Ex isting drain hard to mainta in 

Existing drain susceptible to bank erosion 
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2.5 Alternative 5 - Combination Alignment (abandon existing Maricopa Drain) 
This alternative places the alignment concunent with the existing Maricopa Drain throughout most of the 

alignment. To fit the Master Plan for the area , portions of the aligmnent are independent of the existing 

alignment. In these locations, the plan is to relocate the existing drain to the new alignment so that the 

sections are still combined. 

Pros Cons 

Provides 1 00-year protection 

Fits the Master Plan for the area 

Disturbs portions of the Maricopa Drain 

Moves the drain away from Baseline Road 

Adjacent landowners will dedicate right-of-way 

2.6 Alternative 6- Combination Alignment (Existing Maricopa Drain remains) 
This alternative places the alignment adjacent to the existing Maricopa Drain throughout most of the 

alignment except where it is independent to fit the Master Plan for the area. In this altemative, the plan is 

to leave the existing unchanged and allow it to continue to function as a tail water ditch until the time that 

there is no tail water in the area. This alternative will be sized to convey all the runoff assuming that the 

Maricopa Drain is not in place. 

Pros Cons 

Provides 1 00-year protection 

Fits the Master Plan for the area 

Disturbs portions of the Maricopa Drain 

Moves the drain away from Baseline Road 

2.7 Preferred Alternative 
Altemative No. 5 is the recommended alternative. Right-of-way dedication by adjacent landowners 

makes this the least expensive alternative. This alternative also enables the LACC to be a City of Phoenix 

Park/Trail . 

3.0 EXISTING MARl COP A DRAIN 

The Maricopa Drain is a dirt ditch that conveys delivery 

and tail water and some drainage runoff to the Salt River. 

In addition, SRP delivers water to GRIC in the drain, 

using a weir to back up water for pumping. 

Photo 8 shows this weir. The LACC must preserve and 

maintain these funct ions of the existing Maricopa 

60% Design Report 
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Photo 8- Weir on Existing Maricopa 
Drain Lookini! North 
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Photo 9 """Segment of Maricopa Drain to -
be Tiled Looking South 

Drain. 

The recommended alternative bypasses several 

segments of the ex isting Maricopa Drain that need to 

conti nue col lecti ng tai l water. These segments will 

be tiled with RGRCP that will cany the tail water to 

---------- -------- -------
the new LACC. Photo 9 shows a segment of the 

drain that will be tiled. 

Some segments of the drain that wi ll no longer collect tail water after the LACC is constructed will be 

-- --- - backfilled. 

Figure 3 - Existing Sections To Be Tiled 

Most of the existing Maricopa Drain is to be abandoned and fill ed in except for a portion that wi ll be tiled 

as part of this Project (See Fig 3) . The portion that is to be tiled is to accommodate futu re roadway 

improvements along Baseline Road that will be constructed by the City of Phoenix and or MCDOT 

without interfering with the tail water drain . The portion of the channel that runs north and south 

(approximately 65'" Avenue alignment) from Baseline Road south is part of the agreement with the 
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adjacent landowners in exchange for rights-of-way to construct the new channe l on their property (See 

Photo 9). 

The tiled sections will begin with open headwalls. One headwall being constructed in the northwest 

corner of the 51 51 A venue and Baseline Road intersection. Future improvements to Baseline Road by 

MCDOT planned in the year 2005 or later may necessitate some modifications to the location of this 

headwall struch1re. 

Photo I 0 & II is the beginning (most upstream reach) location of tailwater that ul timately enters the tiled 

section that runs from 51 51 Avenue west to the LACC alignment. In addition to capturing tail water at the 

NW corner of 51 51 Avenue, the tiled section will have intermediate connections to capture runoff that 

comes from culverts that cross underneath Baseline Road between 51 51 Avenue and the LACC (See Photo 

12 & 13) 

Photo 10 -INTERSECTION OF 51ST AVE 

& BASELINE RD (Looking 
Northwest) 

Photo 12- Pipe draining into the 
Maricopa Drain (Looking south 
annrox. 1/4 mile west of 5C1 Ave) 

60'Y., Des ign Report 
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Photo 11-INTERSECTION OF 51 sT AVE 
& BASELINE RD (LOOKING WEST) 

Photo 13- Pipe draining into the 
Maricopa Drain (Looking south approx, 
112 mile west of 51 51 Ave) 
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Photo 14- Culvert underneath Baseline 
Road west of 591

h Avenue (north)­
(Looking Northeast) 

The beginning of the tiled section west of the LACC 

begins immediately downstream of the culvert in 

Baseline Road west of the intersection of Baseline 

Road and 59 the A venue to the north (See Photo 14 ). 

An open headwall with a trashrack will be 

constructed to capture all of the flows coming from 

the culvert . 

The portion of the existing Maricopa Drain between 

the above location and the alignment of the LACC 

crosses land that is not one of the project partners, 

therefore nothing will be done to that portion of the 

existing drain. Although, the tiled portion will be 

able to capture all of the flows that enter the drain from the north side of Baseline Road. At this time, 

there are no plans by the COP or MCDOT to improve this section of Baseline Road. 

Photo 15- SRP Booster Pump Adjacent 
to Maricopa Drain (Looking 
South) 

SRP will be maintaining the tiled tail water pipes as 

well as the concrete low-flow channel that is part of 

the LACC. The low-flow channel was sized to 

convey 30 cfs and will be constructed mainly to 

convey tailwater and SRP's delivery obligations to 

the GRIC. 

SRP is using tail water in the existing Maricopa 

Drain to help meets its delivery obl igation of I 0 cfs 

to the Gila River Indian Community. Whatever amount of tail water short of I Ocfs is supplemented with 

a deep well pump that is adjacent to the Maricopa Drain. Photo 15 shows the booster pump. 
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In addition to using the Maricopa Drain as a deli very system, SRP is currently backing water up inside the 

existing Maricopa Drain and using the Drain as a 

storage bay/wet-well. A weir IS located 

downstream of the pump that backs the water up 

for storage (See Photo 16). The setup of this pump 

and storage bay will be impacted by the new 

cha~mel because the weir be removed with the 

project and the existing drain filled in. 

SRP will be providing the design for a new wet 

Photo 16 - Weir on Existing Maricopa 
Drain (Looking South) 

well and any necessary modifications to the existing pump. Their has been discussions with SRP 

regarding leaving a portion of the existing drain in place immediately downstream of the pump and pump 

water from the new low-flow channel up into the remaining section, but they have not yet decided how to 

handle this modification. One problem with leaving a section of the existing drain in-place is that then 

the only access to the power lines will be from the invert of the new channel. The current design 

provides SRP continuous all-weather access from the west bank; maintenance access for SRP is now on 

the east bank of the Maricopa Drain. 

Retaining walls are planned to protect the existing power poles in-place. SRP has agreed to the concept 

of allowing retaining walls within I 0 feet of the power poles on the channel side and 25 and 50 feet from 

the upstream side to the down stream side of the retaining walls respectively. 
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I Figure 4 - Existing Sections To Be Filled 

4.0 CHANNEL LINING ALTERNATIVES 
11----~--------------------------------

1 
I 
I 
I 
I 
I 
I 
I 
I 

Five channel lining alternatives were investigated for this report. The alternatives are as follows: 

Rectangular concrete section, Concrete trapezoidal section, Unlined Natural section, Grass lined 

trapezoidal section, and Riprap lined trapezoidal section. 

4.1 Alternative 1- Rectangular Concrete Section 
This alternative is to construct the channel as using a rectangular concrete section. 

Minimizes right-of-way required 

Minimal maintenance cost 

60'Yo Design Report 
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4.2 Alternative 2 -Trapezoidal Concrete Section 
This alternative is to construct the channel using a trapezoidal concrete section. 

Minimal maintenance cost High Cost, No multi-use 

potential 

4.3 Alternative 3- Unlined Natural Section 
This alternative is to construct the channel using an unlined natural section. 

Multi-use potential High maintenance Cost 

Unstable channel 
----..-

4.4 Alternative 4 - Grass Lined Trapezoidal Section 
This alternative is to construct the channel using a grass lined trapezoidal channel. --

Multi-use potential High construction cost 
' 

Right-of-way dedication at no High Maintenance cost ,I 

4.5 Alternative 5- Rip Rap Lined Trapezoidal Channel 
This alternative is to construct the channel using a riprap lined trapezoidal channel. 

Stable channel Aesthetically unpleasing 

No multi-use potential 

4.6 Selected Alternative 
Alternative 4 is the recommended alternative . The multi-use potential and landowner dedicated right-of-

way make this the preferred alternat ive . Right-of-way dedication by landowners makes this a much less 

expensive alternative. A concrete low-flow channel will be incorporated in the charmel bottom to convey 

the tail water from the exiting Maricopa Drain. 

2 (63'd Avenue to the Salt River) is shown~ 7 
60'Y., Des ign Report 
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4.7 Equestrian Crossings 
The City of Phoenix Parks Department (Parks) requested that equestrian crossings be incorporated into 

the culvert crossings on Baseline Road, 63rd. 59'h, 51 st. Thi s will be done by lowering the floor of one of 

the outside cells such that there will be l 0 feet of clearance between the invert and the ceiling. The 

reason that the floors will be lowered instead of raisi ng the ceiling is because there is not adequate cover 

for the box cul verts to pass undemeath the major streets; major improvements would have to be made to 

the roadways to accommodate raising the ceilings. 

The direction at this time from Parks is to constn~ct the equestrian crossing with this project and fill in the 

portion of the cell that is below the channel invert with aggregate base course. Lowering the cells does 

provide obstacles whenever the trail system is ultimately completed in the Project because the equestrian 

cells will not gravity drain . Power will have to be brought to each culvert to power electric pumps to 

drain the cells. At some future date , the City will make the necessary modifications to drain and light the 

equestrian cells. Figure 5 shows a typical equestrian cell in the box culvert crossings. 

::z: 
<:( 

0::: 
f--
VI 
~ _j 

=:J _j 

0 ~ 
w (_) 

Figure 5 - Typical Equestrian Cell in Box Culvert Crossing 
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Figure 6- Natural Section, Upper Reach 

I 
l 
I 
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I 

Figure 7- Natural Section, Lower Reach 
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5.0 ENVIRONMENTAL CONSIDERATIONS 

A separate report to address environmental issues was prepared by URS. 

6.0 HYDRAULIC ANALYSIS 

6.1 Existing Channel Hvdraulics 

The District retained the fim1 of WEST CONSUL TN ANTS to detem1ine what the limits of a floodplain 

would be in the Laveen area if an official delineation study was performed. The study analyzed the 

capacity of the existing Maricopa Drain and determined that its capacity is much less than the I 00-Year 

event. A plan delineating the (unofficia l) limits of the I 00-yr floodplain is shown in Figure 8. 

Considerable area would have to be elevated above this floodplain to allow development in the area. 

The existing Maricopa Drain does very little to contain and convey the runoff generated for the regulatory 

I 00-yr amount as evidenced by Figure 8. 

Figure 8- 1 -Unofficial Floodplain Delineation, Laveen Area 

6.2 Proposed Channel Hydraulics 

The proposed channel type is a trapezoidal natural eanhen (unlined) channel. It is proposed that the entire 

incised channel section will be grass lined except for the low-fl ow channel and the maintenance roads 
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adjacent to the low-flow channel. The grassed section will be irrigated and manicured. In the future , at 

various some locations trees and or shrubs may be planted. For all trees that are planted, their canopies 

must be kept above the I 00-year water surface elevation. The proposed sections were analyzed using the 

US Army Corps backwater computer program, HEC-RAS. 

Mannings' n Values 

A roughness coefficient of 0.030 was used for the entire channel. The 'n ' value will likely change 

throughout the life of this project, but maintenance should be used to control channel roughness not to 

exceed the design Mannings ' n value. The Phase I finished section will be grassed lined without any 

other vegetation which will have an 'n ' value lower than 0.030, but the channel must have the capacity for 

additional vegetation and landscaping that will come in subsequent phases. As upstream flood control 

improvements are constructed that will reduce the discharges in the LACC, the "n" value can be 

increased. 

Design Discharge 

The controlling discharge used for the design is the I 00yr-24hr hydrology assuming that the 43'd and 

Southern Avenue detention basin is in place (See Table I) . The design discharges ranged from 990 cfs at 

the upstream end of the channel up to 2800 cfs at the outfall. Freeboard was not required for this scenario 

because as future developments and other planned CIP drainage improvements are constructed, the runoff 

will decrease. 

Channel Geometry 

The channel horizontal alignment is generally straight with six curves. The radii of the curves are long 

and range from 450 feet to 1500 feet. The large radius curves eliminates the need for additional freeboard 

for superelevation of flows. 

The channel sections were detem1ined to keep velocities to levels acceptable for unlined channel and also 

keep water surface elevations below ex isting ground; thi s wi ll prevent the design of berms or levees and 
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I 
I also permit access to future stonn drains and channels as the area becomes developed. However, to 

minimize earthworks, some fill conditions occur at a few locations but these were very minor and are not 

I considered to be benns or levees. 

I To achieve low velocities , the channel bed slope was adjusted to .00 II feet per foot and this required the 

I use of drop stmctures at several locations. Channel top width ranges from about 100 feet to slightly 

above 130 feet and bottom width ranges from 40 feet to 90 feet. The side slopes are not steeper than 5: I 

I except at the downstream reach where vertical concrete protection is designed around electrical 

transmission towers on one side of the channel 

I 
I Sub-critical flow regime is maintained except at drop stmcture locations where flow goes through critical 

depth over the crest of the drops. 

I 
I 

Drop Structures 

There were six low drops along the channel with drop heights of between 1 to 2 feet. These were designed 

I as sloping drops and the velocities along the slopes were low enough so that protection against channel 

bed scour is not required. Reinforced concrete walls will be located at the crest and toe of the drops. 

I Other criteria used to develop the proposed cross section were based upon multi-use capabilities. 

I Sedimentation 

I Upstream sedimentation was not included in the ana lysis because the contributing area is cultivated 

agricultural fields that are being replaced by urban development. Sedimentation will therefore become 

I insignificant. 

I Road Crossings 

I There are five roadway crossings along the channel and these were designed as reinforced concrete box 

culverts with wing wa ll s. The largest culvert has seven openings of ten feet span by seven feet height 

I each and the smallest has three openings of ten feet by six feet. These culverts are modified to 

I 60'Yc, Design Report 19 
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accommodate equestrian passage by lowering one cell so that the height is ten feet. (The roadways over 

the culvert crossings did not allow room to raise the ceiling of the equestrian cell. The City of Phoenix 

will add pumps and other necessary improvements to the equestrian cells in the fuh1re.) Also, the middle 

cell of each culvert crossing is depressed two feet to provide for low flow drainage. These modifications 

were however not included in the hydraulic modeling and are not expected to significantly affect the 

results. 

Low-Flow Channel 

A low-flow channel will serve two purposes, first as a conveyance system for SRP irrigation flows , and 

secondly to drain nuisance flows . The low-flow channel is unlined, two feet deep and has bottom width 

of eight feet and with side slopes of 2: I . The low flow channel was not modeled as part of the channel 

cross section. 

A complete HECRAS backwater analysis is included in Appendix II of this report. 
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7.0 HYDROLOGIC ANALYSIS 

The hydrologic analys is for this project will be presented in a separate report. 

The HEC I input and output fi les are included in Appendix I of this report. 

TABLE 1 

LACC HYDROLOGY (100yr-2hr) 
Maricopa Drain Alternatives w/Proposed Channel 

Study @ 43rd @ 47th @51st Ave. @ 59th @63rd @75th 
Ave. Ave. Ave. Ave. Ave. 

(43SDW) (CVR47C) (CBS I C) (CB59) (CB l63C) (CCD2C2) 

Existing 1900 1900 2120 
Land Use 

*Existing 990 990 1350 
rd Basin 

0 160 280 

Figure 8- Concentration Point Map 
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8.0 CONSTRUCTION COST ESTIMATE 

I 
The complete estimate is shown in Appendix D. 

I 
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ID LAVEEN ADMS (FINAL HEC-1 ) 100 -YR 24-HR STORM CBA FILE # 40916-02-30 
ID HIDDEN VALLEY WATERSHED / CHAMPION DRAIN WATERSHED 
ID DATE: SEPTEMBER 12,2000 
ID 
ID 24-HOUR SCS TYPE II RAINFALL 
ID 
ID REVISED SCHEMATIC TO INCLUDE FLOWS IN BOTH 43RD AVE. BASINS 
ID 
ID 
ID **************************************************************************** 
ID FLOOD INSURANCE STUDY UPDATE 
ID INCLUDE PHYSICAL CHANGES IN THE WATERSHED AS OF MARCH 2000 
ID INCLUDED THE FOLLOWING FACILITIES: 
ID UPSTREAM OF 43RD AVE. - EXISTING LANDUSE 
ID 1- 43RD AVENUE STORM DRAIN, 1000 FT NORTH OF BASELINE TO SALT RIVER 
ID 2- CESAR CHAVEZ GOLF COURSE, 35TH AVENUE AND DOBBINS 
ID 3- BASELINE STORMDRAIN, FROM 7TH AVE TO 43RD AVE. 
ID 4- 43RD AVE DETENTION BASIN AT SOUTHERN AVE. 
ID 
ID DOWNSTREAM OF 43RD AVE. - EXISTING LANDUSE 
ID PLAN 2 - PROPOSED CHANNEL 
ID 
ID CHANGES BY H&H BRANCH, FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
ID 9 / 27 /0 0 INPUT FILE NAME LB2D.DAT 
*DIAGRAM 
IT 5 500 
IO 5 0 
KK IR62B 
KM SUB-BASIN IR62B -LAND USE - AGRICULTURE;MINOR DEVELOPMENT 
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .97 
BA .550 
IN 30 
KM RAINFALL DEPTH OF 4.20 WAS SPACIALLY REDUCED AS SHOWN ON THE PB RECORD 
PB 4.074 
KM THE FOLLOWING PC RECORDS REPRESENT A 24-HR SCS TYPE II STORM 
PC . 0 0 0 . 0 0 5 . 0 11 . 016 . 0 2 2 . 0 2 8 . 0 3 5 . 0 41 
PC .068 
PC . 181 
PC . 854 
PC .952 
LG .500 
uc . 850 
UA 0 
UA 100 
* 
KK DR43C 

.071 

.204 

. 868 

.959 

.000 

.594 
3 

.080 

.235 

.880 

.965 
5.000 

9 

.089 

.283 

.891 

. 972 

.371 

18 

.098 

.663 

.902 

.978 

.000 

28 

.10 9 

.735 

.912 

.98 4 

42 

.120 

. 772 

.921 

.989 

59 

.133 

.79 9 

.92 9 

.99 5 

73 

.048 

.14 7 

.820 

.937 
1.000 

87 

KM SUB-BASIN DR43C -LAND USE- AGRICULTURE, DESERT HILLS; MINOR DEVELOPMENT 
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90 
BA .940 
IN 30 
KM RAINFALL DEPTH OF 4.2 WAS SPACIALLY REDUCED AS SHOWN ON THE PB RECORD 
PB 3.780 
KM THE FOLLOWING PC RECORDS REPRESENTS A 24-HR SCS TYPE II STORM 
PC .000 .005 .0 11 .016 .022 .028 .035 . 041 
PC .068 .071 .080 .089 .098 .10 9 .120 .133 
PC .181 .204 .235 .283 . 663 .7 35 .772 . 799 
PC .854 .8 68 .880 . 891 .902 .912 .921 . 929 
PC .952 . 959 .965 .972 .978 . 984 .989 .995 
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LG .360 
uc .617 
UA 0 
UA 100 

* 
KKDDR43C 

.053 

.325 
3 

4.450 

5 

.39 1 20 . 000 

8 12 20 43 75 90 96 

KM SPLIT FLOW.RESULTANT HYDROGRAPH IS THE ESTIMATED FLOW THAT DRAINS THE TO WEST 
KM OF THE SOUTHWEST CORNER OF 43RD AVENUE AND DOBBINS ROAD 
DTRDR43C 
DI 0 
DQ 0 

* 
KK.ROA51B 

50 
50 

100 
100 

119 
119 

300 
181 

500 
381 

600 
481 

800 
681 

9 00 
781 

KM ROUTE SPLIT FLOW FROM SUB-BASIN DR43B TO COM PUTATION POINT COA51B (1ST REACH) 
RS 10 ELEV 1041 
RC 0.07 0.07 0 . 07 2790 0 . 00 42 
RX 0 300 440 480 560 590 615 640 
RY 1042 1041 10 41 1041 1041 1041 1041 1042 

* 
KKROASl B 
KM ROUTE SPLIT FLOW FROM SUB - BAS IN DR43B TO COMPUTATION POINT COASlB (2ND REACH) 
RS 24 
RC 0 .065 
RX 0 

ELEV 
0 .065 

90 

-1 
0.065 

320 
RY 1038 1037.8 1037 . 4 

* 
KK OA51B 
KM SUB-BASIN OA51B-LAND USE 
KM 24-HOUR TYPE II RAINFALL 

3600 0 . 00 17 
490 690 1060 1950 

1037 1037 1037.1 10 37 . 8 
1960 
1 03 8 

- AGRICULTURE, RURAL DEVELOPMENT 
WAS USED TO FIND TC & R FOR THIS BASIN 

KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .9 7 
BA 1. 370 
IN 30 
KM RAINFALL DEPTH OF 4.2 WAS SPACIALLY REDUCED AS SHOWN ON THE PB 
PB 4.074 
PC .000 . 005 . 011 .016 .0 22 .028 .03 5 . 041 
PC . 0 68 . 071 . 080 .089 .098 . 1 09 . 120 .133 
PC . 181 . 204 .2 35 .283 .663 . 735 .772 .799 
PC .854 . 868 .8 80 . 891 . 902 .912 .921 . 929 
PC .952 .959 . 965 .972 .978 .9 84 . 989 .9 95 
LG .360 .098 5 . 300 . 312 10.0 
uc 0.8 83 .320 
UA 0 3 9 18 28 42 59 73 
UA 100 

* 
KKCOASlB 

RECORD 

.048 

. 147 

. 820 

. 93 7 
1 .000 

87 

KM COMBINE ROUTED SPLIT FLOW FROM SUB-BASIN DR43C TO RUNOFF FROM SUB-BASIN 
KM OASlB 
HC 2 

* 
KKDFOSlB 
KM RATE CHANNEL CROSS - SECTION AT CONCENTRATION POINT OA51B FOR SPLIT FLOW. 
KM DIVERTED FLOW IS ROUTED THROUGH CHAMPION DRAIN WATERSHED 
DTDOASSC 
DI 0 8 24 
DQ 0 4 11 

* 
KK RE55B 
KM ROUTE SPLIT FLOW FROM 
RS 18 ELEV 
RC 0.07 0.0 7 
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RX 0 30 370 530 680 860 ll20 1260 
RY 1032 1030 1029 .7 10 2 9 . 4 1029.2 1029 1028.8 1031 

* 
KK ER55B 
KM SUB-BASIN ER55B-LAND USE - AGRICULTURE;MINOR DEVELOPMENT 
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THI S BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF . 97 
BA . 250 
LG . 500 . 000 7.800 . 150 .000 
uc .983 . 669 
UA 0 3 9 18 28 42 59 73 87 
UA 100 

* 
KKCER55B 
KM COMBINE ROUTED DIVERTED FLOW FROM SUB-BASIN OA51B TO RUNOFF FROM SUBASIN 
KM ER55B 
HC 2 

* 
KK RE59B 
KM ROUTE FLOW FROM COMPUTATION POINT CRESSB TO COMPUTATION POINT CER59B 
RS 7 ELEV -1 
RC 0.07 0.07 0.07 2600 0 .002 
RX 0 30 50 90 180 270 360 860 
RY1026.5 1024 1024 1024 1025 1025.3 1025.5 1026.5 

* 
KK ER59B 
KM SUB-BASIN ER59B-LAND USE - AGRICULTURE;MINOR DEVELOPMENT 
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .97 
BA . 280 
LG .500 . 000 3.790 . 454 . 000 
uc .933 .586 
UA 0 3 9 18 28 42 59 73 87 
UA 100 

* 
KKCER59B 
KM COMBINE ROUTED FLOW FROM COMPUTATION POINT CRE55B TO RUNOFF FROM SUBASIN 
KM ER59B 
HC 2 

* 
KKRIR63B 
KM ROUTE FLOW FROM COMPUTATION POINT CER59B TO COMPUTATION POINT CIR63B. NOTE 
KM END POINTS OF CROSSECTION WERE ADJUSTED SO THAT FLOW WOULD BE CONTAINED 
KM WITHIN THE GIVEN ROUTING REACH 
RS 7 ELEV -1 
RC 0.07 0.07 0.07 3100 0.002 
RX 0 40 80 120 160 210 290 360 
RY1022.7 1020 1019.7 1019.7 1020 1020.2 1020.9 1022.7 

* 
KK IR63B 
KM SUB-BASIN IR63B-LAND USE 
KM 2 4- HOUR TYPE II 
KM THIS BASIN USED 
BA .130 
LG .5 00 .000 
uc .767 .64 7 
UA 0 3 
UA 100 

* 
KKCIR63B 
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KM COMBINE ROUTED FLOW FROM COMPUTATION POINT CER59B AND RUNO FF OF SUB- BAS INS 
KM IR63B AND IR62B 
HC 3 

* 
KKDIR63B 
KM COMPUTATION POINT CIR63B IS LOCATED ON THE WESTERN EDGE OF THE STUDY AREA 
KM WHICH IS BOUNDED BY A CONCRETE IRRIGATI ON CANAL AND EARTHEN ROADWAY . THE 
KM EARTHEN ROADWAY HAS A CAPACITY OF APPROXIMATELY 45 CFS BEFORE THE 
KM IRRIGATION CANAL IS OVERTOPPED AND FLOW CONTINUES ITS NATURAL FLOW 
KM PATH TO THE WEST. THE DIVERTED FLOW OF APPROXIMATELY 45 CFS IS ROUTED 
KM TO THE CHAMPION DRAIN WATERSHED 
DTRIR63B 
DI 0 
DQ 0 

* 
KK SA19C 

45 
45 

100 
45 

200 
45 

400 600 800 
45 45 45 

KM ! ! ! ! ! ! ! START CHAMPION DRAIN WATERS HED ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 

KM SUB-BASIN SA19C -LAND USE- URBAN,AGRICULTURE 
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTI ON FACTOR OF .90 
BA . 480 
IN 30 
KM RAINFALL DEPTH OF 4 . 20 WAS SPACIALLY REDUCED AS SHOWN BY THE 
PB 3.780 
KM THE FOLLOWING PC RECORD USED A 24-HOUR SCS TYPE II STORM 
PC .000 .005 . 011 .01 6 .022 .028 .03 5 .041 
PC .0 68 . 071 .080 .089 .098 .109 .120 .133 
PC .181 . 204 .235 . 283 . 663 .735 .772 . 799 
PC . 854 .868 .880 . 891 .902 .912 .921 .929 
PC . 952 .959 . 965 .972 . 978 .984 .9 89 . 995 
LG .400 . 09 3 3.750 . 484 5.800 
uc .700 . 599 
UA 0 3 9 18 28 42 59 73 
UA 100 

* 
KKDSA19C 
KM DIVERT CAPACITY OF STORMDRAIN AT CONCENTRARION POINT 
DT SA19C 
DI 10 30 70 100 200 300 
DQ 10 30 70 70 70 70 

* 
KKRR2 3Cl 
KM ROUTE FLOW FROM SUB-BASIN SA19C TO COMPUTATION POINT CPC23C ( 

RS 4 ELEV -1 
RC 0 .035 0.03 5 0 . 035 1200 0.0083 1076 
RX 0 50 120 220 1020 1080 1180 1250 
RY 1076 1075 . 8 1075.8 1075.8 1075.8 1075.8 1075.8 1076 

* 
KKRR23C2 
KM ROUTE FLOW FROM SUB-BASIN SA19C TO COMPUTATION POINT CPC23C ( 

RS 8 ELEV -1 
RC 0.100 0.100 0.100 1600 0.0088 1066 
RX 0 150 560 820 1230 1470 1700 1870 
RY 1066 1064 1064 1063.6 1063.5 1064 1064 1066 

* 
KKRR23C3 
KM ROUTE FLOW FROM SUB-BASIN SA19C TO COMPUTATION POINT CPC23C ( 

RS 10 ELEV 
RC 0.070 0.070 
RX 0 40 
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RY 1058 10 54 1054 105 2.8 1052.8 1054 1054.8 1056 

* 
KK CR23C 
KM SUB-BASIN CR23C-LAND USE- URBAN,AGRICULTURE 
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90 
BA .580 
LG . 320 
uc .433 
UA 0 
UA 100 

* 
KKCPC23C 

.114 

.214 
3 

5.550 . 234 

9 18 

3.300 

28 42 59 73 87 

KM COMBINE ROUTED FLOW FROM SUB-BASIN SA19C TO RUNOFF FROM SUB-BASIN CR23C 
HC 2 

* 
KK RF27C 
KM ROUTE 
RS 11 
RC 0.070 
RX 0 
RY 1049 

FLOW FROM COMPUTATION POINT CPC23C TO COMPUTATION POINT CPR27C 

* 
KK RR27C 

ELEV 
0.070 

200 
1048.2 

-1 

0 . 070 
460 

1048 

3000 
680 

1047 

0.0020 
880 

1047 

1049 
985 

1048 

KM SUB-BASIN RR27C-LAND USE- URBAN,AGRICULTURE 

1220 
1048 

2110 
1049 

KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90 
BA . 480 
LG . 460 
uc .6 33 
UA 0 
UA 100 

* 
KKCPR27C 

.036 

. 314 
3 

3.780 

9 

. 432 .000 

18 28 42 59 73 87 

KM COMBINE ROUTED FLOW FROM COMPUTATION POINT CPC23C WITH RUNOFF FROM SUB­
KM BASIN RR27C 
HC 2 

* 
KKRR35C1 
KM ROUTE FLOW FROM COMPUTATION POINT CPR27C TO COMPUTATION POINT CPR35C 
RS 18 
RC 0.070 
RX 0 
RY 1140 

* 
KK CEDE 

ELEV 
0.070 

270 
1138 

-1 
0.070 

540 
1137 

5320 0.0030 
630 

1137 
790 

1137 

1140 
870 

1137 
1260 
1138 

1300 
1140 

KM BASIN EAST OF CENTRAL 7th AVE FROM BASELINE TO NORTH OF DOBBINS 
BA 0.17 
LG . 35 
uc 
UA 
UA 
* 

.65 
0 

100 

KK OVL7 

.25 

.65 
3 

4.3 .33 

9 18 

KM DIVERT FLOWS IN BASELINE STORMDRAIN 
DT BLSD7 
DI 0 
DQ 0 
* 

250 
250 

1000 
250 

10000 
250 

9 

28 42 59 73 87 

* WITHOUT 7TH AVE STORMDRAIN THERE ALL THE FLOWS FROM CEDE WILL ENTER INTO 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-
I 
I 
I 
I 
I 
I 

I 

* BASEL INE STORMDRAIN . THEREFORE THERE IS NO OVERLAND ROUTING NEEDED . 
* 
* KK ROVL7 
* KM Route overland flows in roadside ditch to BR19C (BASELINE & 19TH AVE) 
* RD 5200 0 .008 0.030 TRAP 10.0 20 . 0 

* 
KK BR19C 
KM SUB-BASIN BR19C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT 
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90 
BA .390 
LG .43 0 . 027 4 . 050 .6 19 3.300 
uc . 517 .319 
UA 0 3 9 18 28 42 59 73 87 92 
UA 100 

* 
KK OVL19 
KM THE CAPACITY OF THE BASEL INE STORMDRAIN IS 300 CFS, 250 CFS IS ALREADY IN THE 
KM THE STORMDRAIN FROM 7TH AVE, THEREFORE THERE IS ONLY ROOM FOR AN EXTRA 50 CFS 
DTBLSD19 
DI 0 
DQ 0 
* 
KKCOVL19 

50 
50 

1000 
50 

KM COMBINE THE OVERLAND FLOWS FROM 19TH AVE AND 7TH AVE 
HC 2 

* 
KKROVL19 
KM ROUTE FLOW FROM SUB-BASIN BR19C TO COMPUTATION POINT CPS27C 
RS 33 ELEV -1 
RC 0.070 0.0 70 0 . 070 7400 0.0077 1086 
RX 0 730 1080 1340 1710 2380 2850 3350 
RY 1086 1085.9 1085.7 1085 . 5 1085 1085.6 1085.6 1086 

* 
KK SA27C 
KM SUB-BASIN SA27C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT 
KM 24 -HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .9 0 
BA .623 
LG .500 .000 3.520 . 476 .000 
uc .683 .444 
UA 0 3 9 18 28 42 59 73 
UA 100 

* 
KKCPS27C 

87 

KM COMBINE ROUTED FLOW FROM SUB-BASIN BR19C TO RUNOFF FROM SUB-BASIN SA27C 
HC 2 

* 
KKRR3SC3 
KM ROUTE FLOW FROM CONCENTRATION POINT CPS27C TO CONCENTRATION POINT CPR35C 
RS 8 ELEV -1 
RC .0 7 .07 .07 3400 .0072 1042 
RX 0 200 420 520 630 750 1120 1360 
RY 1042 1041.5 1041 1040.8 1040.9 1041 1041.5 1042 

* 
KKCPR35A 
KM COMBINE ROUTED FLOW FROM COMPUTATION POINTS CPR27C AND CPS27C 
HC 2 

* 
KK SMSC 
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I 
I 
I 
I 
I 
,I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

KM SUB-BASIN SMSC-LAND USE -URBAN 
KM 24-HOUR TYPE II RAINFALL WAS US ED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCT ION FACTOR OF .90 
BA .200 
LG .200 
uc .383 
UA 0 
UA 100 

* 
KK RSM7 

. 349 

.3 55 
5 

4.300 

16 

. 555 18.000 

30 65 77 84 90 

KM ROUTE FLOW FROM SUB-BASIN SMSC TO COMPUTATION POINT CPS15C 
RS 10 
RC 0. 070 
RX 0 
RY 1180 
KKSMA15C 

ELEV -1 
0.070 0.070 

110 180 
1179 1178.5 

4000 0 . 0145 
270 330 420 

1178 1178 1178.5 

KM SUB-BASIN SMA15C-LAND USE- URBAN,AGRICULTURE 

510 600 
1179 1180 

KM 24 -HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90 
BA .3 60 
LG .400 
uc .417 
UA 0 
UA 100 
KKCPS15C 

.0 45 

.292 
3 

3.7 00 

9 

. 547 . 000 

18 28 42 59 73 

94 

87 

KM COMBINE ROUTED FLOW FROM SUB-BASIN SMSC WITH RUNOFF FROM SUB-BASIN SMA15C 
HC 2 
KKRSM19C 
KM ROUTE FLOW FROM SUB-BASIN SA15C TO COMPUTATION POINT CPS19C 
RS 4 
RC 0.070 
RX 0 
RY 1140 
KKSMA19C 

ELEV 
0.0 70 0.070 

so 110 
1139.5 1139.2 

2030 
160 

1139.2 

0.01 
210 

1139.2 

1140 
260 

1139.2 
350 

1139 . 5 

KM SUB-BASIN SMA19C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT 

430 
1140 

KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90 
BA . 156 
LG .500 
uc .8 33 
UA 0 
UA 100 
KKCPS19C 

. 000 
1. 212 

3 

4.200 

9 

.777 . 000 

18 28 42 59 73 87 

KM COMBINE ROUTED FLOW FROM SUB - BASIN SMA15C TO RUNOFF FROM SUB - BASIN SMA19C 
HC 2 
KKRRB27C 
KM ROUTE FLOW FROM COMPUTATION POINT CPS19C TO COMPUTATION POINT CPB27C 
RS 22 ELEV -1 
RC 0 . 070 
RX 0 
RY 1110 
KK SM1C 

0.07 0 
260 

1109 

0.070 
550 

1109 

7400 0.0090 1110 
770 920 1170 

1108 1108 1107 . 8 

KM SUB-BASIN SM1C-LAND USE- NATURAL DESERT (MOUNTAIN) 

1320 
1108 

1500 
1110 

KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90 
BA 1.840 
LG . 150 
uc .450 
UA 0 
UA 100 

.346 

.22 0 
3 

60% Design Report 
l11n P ?nnr 

3.800 

5 

.623 50.000 

8 12 20 43 75 

Appe ndix A 

90 

A- 7 

97 

92 

92 

96 



I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
i 
I 

KK SM1AC 
KM SUB-BASIN SM1AC-LAND USE- NATURAL DESERT (MOUNTAIN ) 
KM 24 -HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90 
BA . 280 
LG .150 
uc .367 
UA 0 
UA 100 
KK CSM1 

.343 

.288 
3 

4.050 

5 

.528 10.000 

8 12 20 43 75 

KM COMBINE FLOW FROM SUB-BASIN SM1C WITH SM1AC AT COMPUTATOIN 
KM POINT CSM1 
HC 2 
KK RSM1 
KM ROUTE FLOW FROM COMPUTATION POINT CSM1 
RS 2 ELEV -1 
RC 0.035 0.035 0.035 4300 0 . 017 
RX 0 90 160 230 310 
RY 1390 1380 1377 1375.5 1377 
KK SM2C 

TO COMPUTATION POINT CSM2 

380 490 590 
1380 1383 1390 

KM SUB-BASIN SM2C-LAND USE- NATURAL DESERT(MOUNTAIN) 
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90 
* KO 1 2 
BA 2.190 
LG .150 . 350 3.310 
uc .383 
UA 0 
UA 100 
KK CSM2 

.134 
3 5 

.820 86.000 

8 12 20 43 75 

KM COMBINE RUNOFF FROM SUB-BASIN SM2C TO ROUTED FLOW FROM COMPUTATION 
KM POINT CSM1 
HC 2 
KK RDENT 
KM ROUTE INFLOW HYDROGRAPH THROUGH SOUTH MOUNTAIN DETENTION BASIN 
RS 1 

SA 2. 30 
SE 1292 
SL 1298 
ss 1318 
KK RSM2 

ELEV 
7.80 
1294 
7.06 

200 

-1 
15.91 

1300 
0.58 
2.7 

19.96 
1305 
0.5 
1.5 

24.08 
1310 

28.27 
1315 

30.45 
1318 

31.91 
1320 

KM ROUTE FLOW FROM COMPUTATOIN POINT CSM2 TO COMPUTATOIN POINT CSM3 
RS 12 
RC 0.040 
RX 0 

ELEV 
0.040 

70 
RY 1228 1227.5 
KK SM3C 

-1 
0.040 

100 
1227 

6600 
140 

1226 

0.019 
160 

1228 
190 

1228 1228.5 
240 

1229 
320 

1230 

90 96 

90 96 

KM SUB-BASIN SM3C-LAND USE- NATURAL DESERT (H ILLSLOPE,MOUNTAIN) ,MINOR DEVELOPMENT 
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90 
BA .480 
LG .160 
uc .333 
UA 
UA 

0 
100 

KK CSM3 

.348 

.159 
3 

3.850 

5 

. 607 1.500 

8 12 20 43 75 

KM COMBINE RUNOFF FROM SUB-BASIN SM3C TO ROUTED FLOW FROM COMPUTATION 
KM POINT CSM2 
HC 2 
KK RSM3 

90 
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I 
I 
.I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

KM ROUTE FLOW FROM COMPUTATION POINT CSM3 TO COM PUTAT10N POINT CSM4 
RS 4 
RC 0 .040 
RX 0 

ELEV 
0.0 40 

120 
RY 1178 1177.5 
KK SM4C 

- 1 
0 . 040 

1 90 
1177 

300 0 0.00 95 
27 0 330 

1176 1176 

KM SUB-BASIN SM4C-LAND USE- URBAN 

4 00 47 0 
1177 1177.5 

530 
1178 

KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTI ON FACTOR OF .90 
BA .240 
LG .260 . 350 4.6 00 . 592 14.400 
uc .417 
UA 0 
UA 100 
KK RSM4 

. 387 
5 16 30 65 77 84 

KM ROUTE FLOW FROM SUB-BASIN SM4C TO COMPUTATION POINT CSM4 
RS 2 ELEV -1 
RC 0.035 
RX 0 

0 . 035 
50 

0 .0 35 
80 

12 00 
110 

0.0 12 
130 160 180 

90 

200 
RY 11 70 1169 . 5 1169 1168 . 5 1168 1168 . 5 1169 1170 
KK DRW2C 
KM SUB-BASIN DRW2C-LAND USE- NATURAL DESERT (HILLSLOPE,MOUNTAIN) 
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF . 90 
BA .530 
LG .150 
uc .517 
UA 0 
UA 100 
KKDRWC1C 

. 340 

. 377 
3 

3.250 .859 30.000 

5 8 12 

KM SUB-BASIN DRWC1C-LAND USE-AGRICULTURE 

20 43 75 

KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF . 90 
BA .120 
LG .500 
uc .600 
UA 0 
UA 1 00 
KK CSM4 

. 000 4 . 250 

.720 
3 9 

. 727 

18 

.000 

28 42 59 73 

94 

90 

87 

KM COMBINE RUNOFF FROM SUB-BASINS DRW2C AND DRWC1C WITH ROUTED FLOW FROM SM4C 
KM AND COMPUTATION POINT CSM3 
HC 4 
KK RSM5 
KM ROUTE FLOW FROM COMPUTATION POINT CSM4 TO COMPUTATION POINT CSM5 
RS 1 
RC 0.045 
RX 0 
RY 1160 
KK DR1C 

ELEV -1 
0.045 0.045 

80 130 
1159 1158.5 

1800 0.0078 
160 180 190 

1158 1156 1156 

KM SUB-BASIN DR1C-LAND USE-NATURAL DESERT(HILLSLOPE) 

220 260 
1158 1160 

KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90 
BA .160 
LG . 150 
uc .417 
UA 0 
UA 100 
* 
KK WC1A 

. 265 

.442 
3 

5.300 

5 

.198 . 000 

8 12 20 

KM SUB-BASIN WC1A-LAND USE- NATURAL DESERT(HILLSLOPE) 
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I 
I KM 24 - HOUR TYP E II RAIN FALL WAS USED TO FI ND TC & R FOR THI S BA.SIN 

I I 
KM THIS BAS I N USED RAINFALL REDUCTI ON FACTOR OF .9 0 
BA .250 
LG .150 . 264 4.680 . 217 40 .0 

I uc . 400 . 404 

I UA 0 3 5 8 12 2 0 4 3 75 90 96 
UA 1 00 

* 
KK RSM6 

I KM ROUTE FLOW FROM SUB-BASIN WClA TO COMPUTATI ON POINT CPDR2C 
RS 1 ELEV -1 
RC 0.045 0 .0 45 0.045 1150 0. 012 1150 

I 
RX 0 30 50 70 90 110 130 170 
RY 1152 1151 1150 1148 1146 1146 1148 1150 

* 
KK DR2C 

I KM SUB-BASIN DR2C-LAND USE- NATURAL DESERT (HILLSLOPE ) ,AGRICULTURAL 
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF . 90 
BA .0 5 0 

I LG . 150 . 325 4.255 . 423 . 0 0 0 
uc .350 . 318 
UA 0 3 5 8 12 20 43 75 90 96 

I 
UA 100 

* 
KKCPDR2C 
KM COMBINE FLOW FROM SUB-BASINS DR2C AND DRlC TO ROUTED FLOW FROM SUB-BASIN WClA 

I KM AND COMPUTATION POINT CSM4 (JUST WEST OF 27 TH AVE.) 
HC 4 

* 
KKRRB27C 

I KM ROUTE FLOW FROM COMPUTATION POINT CPDR2C TO COMPUTATION POINT CPB27 C 
RS 15 ELEV -1 
RC 0 . 070 0.070 0.070 7400 0.009 1110 

I 
RX 0 260 550 770 920 1170 1320 1500 
RY 1110 1109 1109 1108 1108 1107. 8 1108 1110 

* 
KK BR27C 

·I KM SUB-BASIN BR27C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT 
KM 2 4- HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF . 90 
BA .780 

I LG .500 . 000 4.150 .69 5 .000 
uc .700 .416 
UA 0 3 9 18 28 42 59 73 87 92 
UA 100 

I * 
KK BLSD7 
KM RETRIEVE BASEL INE STORMDRAIN FROM 7TH AVE. 

I 
DR BLSD7 

* 
KKRBLSD7 
KM ROUTE HYDROGRAPH THROUGH BASELINE STORMDRAIN TO OUTLET OF BR19C 

I RD 5750 . 0080 . 013 CIRC 5.5 

* 
KKBLSD19 
KM RETRIEVE BASELINE STORMDRAIN AT 19TH AVE. 

I DRBLSD19 

* 
KK CSD19 

I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

KM COMBINE STORMDRAIN FLOWS FROM 7TH AVE AND 19TH AVE. 
HC 2 

* 
KK RSD19 
KM ROUTE STORMDRAIN FROM 19TH AVE TO 27TH AVE 
RD 5280 . 004 .013 CIRC 8 

* 
KK OVL27 
KM BASELINE STORMDRAIN DOWNSIZES TO FORCE FLOWS INTO A FUTURE BASIN. MAXIMUM 
KM CAPACITY IS 156 CFS 
KM DIVERT BASELINE STORMDRAIN FLOWS 
DTBLSD27 
or o 
DQ 0 
* 
KKCP B27C 

156 
156 

1000 
156 

100 00 
156 

KM COMBINE ROUTED FLOW FROM COMPUTATION POINT CPS19C TO RUNOFF FROM SUB-BASIN 
KM BR27C 
HC 4 

* 
KKOVL 27C 
KM DIVERT FLOWS INTO BASELINE STORMDRAIN AT 27TH AVE . 
DTBLSD27 
DI 0 
DQ 0 
* 
KKRR35C3 
KM ROUTE 
RS 8 
RC 0 .070 
RX 0 
RY 1042 

* 
KKRR35C2 
KM ROUTE 
RS 20 
RC 0.070 
RX 0 
RY1058.5 

* 
KK RR35C 

156 
156 

FLOW FROM 
ELEV 

0.070 
200 

1041.5 

FLOW FROM 
ELEV 

0.070 
230 

1057 

10000 
156 

COMPUTATION POINT CPS27C TO COMPUTATION POINT CPR35C 
-1 

0.070 3400 0.0072 1042 
420 520 630 750 ll20 1360 

1041 1040.8 1040.9 1041 1041 . 5 1042 

COMPUTATION POINT CPR27C TO COMPUTATION POINT CPR35C 
-1 

0.070 8800 0 .0 065 10 58.5 
480 580 680 770 910 1600 

1057 1057 1057 1057 1057 1059.3 

KM SUB-BASIN RR35C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT 
KM 2 4 - HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF . 90 
BA 1. 890 
LG .500 . 000 5.500 . 348 .000 
uc .983 . 310 
UA 0 3 9 18 28 42 59 73 87 
UA 100 

* 
KKCPR35 B 
KM COMBINE ROUTED FLOW FROM COMPUTATION POINT CPB27C TO RUNOFF FROM SUB-BASIN 
KM RR35C 
HC 3 

* 
KKRRS37C 
KM ROUTE FLOW FROM 
RS 8 ELEV 
RC 0.10 0.10 
RX 0 280 
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I 

I 
I 

I 

I 

I 

I 

I 

I 

RY 1028 1026 10 26 1025 1025 10 25 1026 1028 

* 
KK SA37C 
KM SUB-BASIN SA37C-LAND USE- URBAN, AGRICULTURE 
KM 24-HOUR TYPE II 

KM THIS BASIN USED 
BA .590 
LG . 320 .130 
uc .750 .337 
UA 0 5 
UA 100 

* 
KKCPS37C 
KM COMBINE ROUTED 
KM BASIN SA37C 
HC 2 

* 
KKRAV431 
KM ROUTE FLOW FROM 
RS 15 ELEV 
RC 0.10 0 . 10 
RX 0 380 
RY1022.8 1021 
KK WC2A 

* 

RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
RAINFALL REDUCTION FACTOR OF . 90 

4 . 900 .323 15.000 

16 30 65 77 84 90 94 

FLOW FROM COMPUTATION POINT CPS37C WITH RUNOFF FROM SUB-

COMPUTATION POINT CPS37C 
-1 

0.10 
620 

3200 
980 

0 . 0012 
1320 

TO COMPUTATION POINT CAV43C 

1560 1700 2200 
1020.6 1020.9 1021.4 1021.6 1021.8 1022.8 

KM SUB-BASIN WC2A -LAND USE- NATURAL DESERT HILLSLOPES; MINOR DEVELOPMENT 
KM 24 - HOUR TYPE II RAINFALL WAS USED TO FIND TC & R fOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF . 90 
BA . 080 
LG .150 .251 8.600 . 070 . 000 
uc . 383 .530 
UA 0 3 5 8 12 20 43 75 90 
UA 100 

* 
KKRD27.1 
KM ROUTE FLOW FROM SUB-BASIN WC2A TO COMPUTATION POINT CD27.1 
RS 1 ELEV -1 
RC 0.035 0 . 035 0. 035 960 0.016 1150 
RX 0 30 40 55 70 85 105 130 
RY 1150 11 5 0 1148 1147 1148 1149 1150 1151 

* 
KKWC2 . 1A 
KM SUB-BASIN WC2.1A-LAND USE- NATURAL DESERT HILLSLOPES; MINOR DEVELOPMENT 
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90 
BA .080 
LG .150 .290 4.000 . 520 .000 
uc .350 . 310 
UA 0 3 5 8 12 20 43 75 
UA 100 

* 
KKRD27.2 
KM ROUTE FLOW FROM SUB-BASIN WC2 .1A TO COMPUTATION POINT CD27.1 
RS 1 ELEV -1 
RC 0.035 0.03 5 0.03 5 1000 0.015 1153 
RX 0 35 75 100 135 145 165 195 
RY 1153 1152 1150 1149 1148 1150 1152 1154 

* 
KKCD27.1 
KM COMBINE ROUTED FLOW FROM SUB-BASINS WC2A AND WC2.1A 
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I 
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I 
I 
I 
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KM ROUTE FLOWS IN BASELINE STORMDRAIN FROM 27TH AVE TO 35TH AVE. 
RD 55 00 .00 42 . 013 CIRC 6 

* 
KK 35-2 
KM COMBINE FLOWS AT 35TH AVE FROM STORMDRAIN AND OVERLAND FLOWS 
HC 2 

* 
KKOV35 - 2 
KM DIVERT FLOWS TO STORMDRAIN AT 35TH AVE . 
DTBLSD35 
DI 0 
DQ 0 

* 
KKRAV432 

284 
284 

1000 0 
284 

KM ROUTE FLOW FROM COMPUTATION POINT CPB352 TO COMPUTATION POINT CAV43C ( 1ST. 
KM REACH ) 

RS 9 ELEV -1 
RC 0 .07 0 .0 7 0 .07 340 0 0.00 56 
RX 0 90 91 360 640 1 015 10 16 1475 
RY 1 044 1 042 1042 104 1.2 1041.2 1 042 10 42 1 044 
KKRAV433 
KM ROUTE FLOW FROM COMPUTATI ON POINT CPB352 TO COMPUTATION POINT CAV43C 
KM REACH ) 

RS 8 ELEV -1 
RC 0.07 0.07 0.07 3000 0 . 0060 
RX 0 300 301 570 630 1220 1400 1650 
RY 1030 1029 1029 1 028 1028 1029 1029 1030 

* 
KK WC5A 
KM SUB-BASIN WC5A - LAND USE- DESERT HILLS; MINOR DEVELOMENT 
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF . 90 

* KO 
BA . 420 
LG .150 
uc .500 
UA 0 
UA 100 

* 
KKRD35.1 
KM ROUTE 
RS 10 
RC 0 . 040 
RX 0 
RY 1126 

* 
KK WC6A 

1 

. 346 

.359 
3 

2 

2.880 

5 

1. 050 28.000 

8 12 20 

RUNOFF FROM SUB-BASIN WC5A TO COMPUTATION 
ELEV -1 

0.055 0.035 4800 0. 0 12 
130 270 330 400 460 

1125.9 1125.7 1125.5 1125 1125.5 

43 75 

POINT CD35.1 

530 625 
1125 . 7 1126 

90 

(2ND . 

KM SUB-BASIN WC6A -LAND USE- NATURAL DESERT HILLSLOPES; MINOR DEVELOPMENT 
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM OF .90 THIS BASIN USED RAINFALL REDUCTION FACTOR 
BA 
LG 
uc 
UA 
UA 

* 

.014 

.150 

.233 
0 

100 

KKRD35.2 

.270 

. 259 
3 

3.750 .293 .000 

5 8 12 20 43 75 

KM ROUTE RUNOFF FROM SUB-BASIN WC6A TO COMPUTATION POINT CD35.1 
RS 13 
RC 0.070 

ELEV 
0.070 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

RX 0 
RY 1122 

* 
KKCD35.1 

130 
l120 

240 280 
1118 1117 . 8 

34 0 
1l18 

440 
1119 

KM COMBINE ROUTED FLOW FROM SUB-BASINS WC5A AND WC6A 
HC 2 

* 
KKRD35 . 3 

530 
l120 

655 
11 22 

KM ROUTE FLOW FROM COMPUTATI ON POINT CD35.1 TO COMPUTATION POINT CD35.2 
RS 6 ELEV -1 
RC 0 . 03 5 0 . 035 0.035 2480 0 . 005 1090 . 5 
RX 0 100 200 350 435 480 500 525 
RY 1092 1091 1090 1089 . 8 1089.7 1089.6 1090 1090.5 

* 
KK WC7A 
KM SUB-BASIN WC7A -LAND USE- NATURAL DESERT HILLSLOPES; MINOR DEVELOPMENT 
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90 
BA .050 
LG . 150 
uc .317 
UA 0 
UA 100 

* 
KKRD35 . 4 
KM ROUTE 
RS 4 
RC 0.035 
RX 0 
RY 1129 

* 
KK WC8A 

.2 70 

.3 32 
3 

7.000 

5 

.141 

8 

.000 

12 20 

RUNOFF FROM SUB-BASIN WC7A TO COMPUTATION 
ELEV -1 

0.03 5 0.035 2800 0.018 1128.5 
100 170 240 250 260 

l128 1127 1126 1125.8 l126 

43 75 90 

POINT CD35 . 3 

330 360 
l128 1128 . 5 

KM SUB-BASIN WC8A -LAND USE- DESERT MOUNTAIN, DESERT HILLS; MINOR DEVELOMENT 
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF . 90 
BA .3 50 
LG . 150 
uc .433 
UA 0 
UA 100 

* 
KKRD35.5 

. 321 

.366 
3 

3.700 .651 30.000 

5 8 12 20 43 75 

KM ROUTE FLOW FROM SUB-BASIN WC8A TO COMPUTATION POINT CD35.3 
RS 2 ELEV -1 
RC 0 .030 0.03 0 0.030 2200 0.022 1139 
RX 0 50 125 190 240 370 400 450 
RY 1139 1138 1137.5 1137 1137.5 1138 1140 1141 

* 
KKCD35.3 
KM COMBINE ROUTED FLOW FROM SUB-BASINS WC7A AND WCBA 
HC 2 

* 
KKRD35.6 

90 

KM ROUTE FLOW FROM COMPUTATION POINT CD35 . 3 TO COMPUTATION POINT CD35.4 
RS 1 ELEV 
RC 0 .030 0.035 
RX 0 30 
RY 1103 l101. 8 

* 
KK WC9A 

60% Design Report 
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-1 
0.035 700 0. 011 

60 110 140 180 240 350 
1101 . 6 1101.4 1101 1101.4 1101.7 1103 
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I 
I 
I 
I 

KM SUB-BASIN '·IC9A -LAND USE- NATURAL DESERT HILLSLOPES; MINOR DEVELOPMENT 
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90 
BA 
LG 
uc 
UA 
UA 

* 

.025 

.150 

.300 
0 

100 

KKRD3 5.7 
KM ROUTE 
RS 1 
RC 0.035 
RX 0 
RY 1130 

* 
KK WC10A 

.250 8.600 .0 66 .000 

.420 
3 5 8 12 20 

RUNOFF FROM SUB-BASIN WC9A TO COMPUTATION 
ELEV -1 

0.035 0.035 1000 0 . 02 5 1130 
30 40 60 70 90 

1130 1129 1128 1128.5 1129 

43 75 90 

POINT CD35.5 

120 140 
1130 1130.5 

KM SUB-BASIN WC10A -LAND USE- NATURAL DESERT HILLSLOPES; MINOR DEVELOPMENT 
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90 
BA .020 
LG .150 
uc . 233 
UA 0 
UA 100 

* 
KKRD35.8 
KM ROUTE 
RS 1 
RC 0.035 
RX 0 
RY 1134 

* 
KKCD3 5.5 

.260 

.289 
3 

5.800 

5 

.059 

8 

.0 00 

12 20 43 75 

RUNOFF FROM SUB-BASIN WC10A TO COMPUTATION POINT CD35 . 5 
ELEV -1 

0.035 0.035 1000 0.025 
30 50 70 100 140 210 260 

1134 1133 1132 1132 1133 1133.5 1134 

KM COMBINE ROUTED FLOW FROM SUB-BASINS WC9A AND WC10A 
HC 2 

* 
KKRD35.9 

90 

KM ROUTE FLOW FROM COMPUTATION POINT CD35.5 TO COMPUTATION POINT CD35 . 6 
RS 2 ELEV -1 
RC 0.030 0.030 0.030 1200 0.015 
RX 0 60 110 170 210 240 330 370 
RY 1116 1115.8 1115.5 1115 1114.8 1115 1115.8 1116 

* 
KK WC11A 

96 

96 

KM SUB-BASIN WCllA -LAND USE- DESERT MOUNTAINS, DESERT HILLS; MINOR DEVELOPMENT 
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90 
BA .290 
LG .150 .335 3 . 600 .70 3 53 . 000 
uc .367 .357 
UA 0 3 5 8 12 20 43 75 
UA 100 

* 
KKRD3510 
KM ROUTE RUNOFF FROM SUB-BASIN WC11A TO COMPUTATION POINT CD35.7 
RS 1 ELEV 
RC 0.050 0.050 
RX 0 50 
RY 1132 1131.8 
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1131.6 

1100 0.024 
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I 
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I 
I 
I 
I 
I 

* 
KK WC12A 
KM SUB-BASIN WC12A -LAND USE- DESERT MOUNTAIN, DES ERT HILLS; MINOR DEVELOPMENT 
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90 
BA . 260 
LG .150 .3 20 3.800 . 632 28.000 
uc .333 .217 
UA 0 3 5 8 12 20 43 75 90 
UA 100 

* 
KKRD3511 
KM ROUTE RUNOFF FROM SUB-BAS I N WC12A TO COMPUTATION POINT CD35.7 
RS 1 ELEV -1 
RC 0.040 0.040 0.040 120 0 0 . 022 1144 
RX 0 10 25 45 70 120 235 290 
RY1144. 5 1144 1143 .5 1143 1143.5 1143.7 1143.8 1144 

* 
KKCD35.7 
KM COMBINE ROUTED FLOWS FROM SUB-BASINS WC11A AND WC12A 
HC 2 

* 
KKRD3512 
KM ROUTE 
RS 2 

FLOW FROM 
ELEV 

COMPUTATION POINT CD35.7 TO COMPUTATION POINT CD35.6 
-1 

RC 0.055 0.055 
RX 0 20 
RY1122. 5 1122 

* 
KKCD3 5 . 6 

0.0 55 
50 

1080 
70 

1121 1120 . 5 

0.006 
130 180 

1121 1121.5 
400 460 

1122 1122.5 

KM COMBINE ROUTED FLOW FROM COMPUTATION POINTS CD35.5 AND CD35.7 
HC 2 

* 
KKRD3513 
KM ROUTE 
RS 1 
RC 0.040 
RX 0 
RY1102.5 

* 
KKCD35.4 

FLOW FROM 
ELEV 

0.035 
40 

1102 

COMPUTATION POINT CD35.6 TO COMPUTATION POINT CD35.4 
-1 

0.030 1000 0.012 
130 210 280 340 570 615 

1101.8 1101.5 1101 1101.5 1102 1102.5 

KM COMBINE ROUTED FLOW FROM COMPUTATION POINTS CD35.3 AND CD35.6 
HC 2 

* 
KKRD3514 
KM ROUTE FLOW FROM 
RS 3 ELEV 
RC 0.070 0.070 
RX 0 120 
RY 1194 1193.0 

* 
KK WC15A 
KM SUB-BASIN WC15A 
KM 2 4- HOUR TYPE II 
KM THIS BASIN USED 
* KO 1 2 
BA .360 
LG . 150 .320 
uc .317 . 245 
UA 0 3 

60% Design Report 
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COMPUTATION POINT CD35.4 TO COMPUTATION POINT CD35.2 
-1 

0.070 1400 0.006 1194 
200 300 400 470 560 660 

1192.8 1192 . 5 1192 . 5 1192.8 1193 1194 

-LAND USE- DESERT MOUNTAIN, DESERT HILLS; MINOR DEVELOMENT 
RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
RAINFALL REDUCTION FACTOR OF . 90 

3.350 .7 84 50.000 

5 8 12 20 43 75 90 
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UA 10 0 

* 
KKRD3515 
KM ROUTE 
RS 1 
RC 0.030 
RX 0 
RY 1140 

* 
KK PM2A 

RUNOFF FROM SUB-BASIN WC15A TO COMPUTATION POINT CD3 5 .8 
ELEV -1 

0.035 
30 

1138 

0 . 030 
50 

1136 

1250 
70 

113 4 

0.014 
8 5 

1132 

1136 
100 

1134 
140 

1135 
200 

1136 

KM SUB-BASIN PM2A -LAND USE- DESERT MOUNTAIN, DESERT HILLS; MINOR DEVELOMENT 
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90 
BA . 070 
LG .150 
uc .300 
UA 
UA 

* 

0 
100 

KKCD3 5.8 

. 332 

.282 
3 

4 . 100 . 502 15 . 000 

5 8 12 20 43 

KM COMBINE ROUTED FLOW FROM SUB-BASIN WC15A TO SUB-BASIN PM2A 
HC 2 

* 
KKRD3516 

75 90 

KM ROUTE FLOW FROM COMPUTATION POINT CD35.8 TO COMPUTATION POINT CD35.9 
RS 1 ELEV -1 
RC 0.035 0.040 0 .030 1400 0.008 1126 
RX 0 25 35 50 130 150 200 260 
RY 1130 1126 1124 1122 1122 1124 1125 1126 
* 
KK WC13A 
KM SUB-BASIN WC13A -LAND USE- NATURAL DESERT HILLSLOPES; MINOR DEVELOPMENT 
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90 
BA .013 
LG .150 
uc .250 
UA 0 
UA 100 

* 
KKRD3517 
KM ROUTE 
RS 3 
RC 0.035 
RX 0 
RY 1132 

* 
KK WC14A 

.2 50 

.341 
3 

8.600 

5 

.06 6 

8 

.000 

12 20 43 75 

RUNOFF FROM SUB-BASIN WC13A TO COMPUTATION POINT CD35.9 
ELEV -1 

0 . 03 5 0.035 1280 0.023 
115 180 225 270 350 435 530 

1131.5 1131.2 1131 1131.2 1131.5 1131 . 8 1132 

90 

KM SUB-BASIN WC14A 
KM 2 4 -HOUR TYPE II 

-LAND USE- NATURAL DESERT 
RAINFALL WAS USED TO FIND 

HILLSLOPES; MINOR DEVELOPMENT 
TC & R FOR THIS BASIN 

KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90 
BA .050 
LG .150 .2 90 4.000 .520 .000 
uc .367 .42 7 
UA 0 3 5 8 12 20 43 75 
UA 100 

* 
KKRD3518 
KM ROUTE RUNOFF FROM SUB-BASIN WC14A TO COMPUTATION POINT CD35 . 9 
RS 6 ELEV -1 
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RC 0 . 04 0 0 . 04 5 0.0 40 2000 0. 013 
RX 0 60 150 220 2 5 0 280 310 360 
RY 1134 11 33. 9 1133.7 1133.4 1 133 . 7 1133.8 1133 . 9 1134 

* 
KK PM1A 
KM SUB-BASIN PM1A -LAND USE- AGRICULTURE , DESERT HILLS; MINOR DEVELOPMENT 
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90 
BA .070 
LG .380 . 097 4.210 . 697 2 . 00 
uc . 383 .279 
UA 0 3 5 8 12 20 43 75 90 
UA 100 

* 
KKCD35.9 
KM COMBINE ROUTED FLOWS FROM SUB-BASINS WC13A AND WC14A, COMPUTATION POINT 
KM CD35.8 WITH RUNOFF FROM SUB-BASIN PM1A 
HC 4 

* 
KKRD3519 
KM ROUTE FLOW FROM 
RS 1 ELEV 
RC 0.040 0.045 
RX 0 80 
RY1102 . 5 1102 

* 
KK DR35C 
KM SUB-BASIN DR35C 
KM 2 4- HOUR TYPE II 
KM THIS BASIN USED 
BA .600 
LG .360 .221 
uc . 717 .443 
UA 0 3 
UA 100 

* 
KKCD35.2 

COMPUTATION POINT CD35.9 TO COMPUTATION POINT CD35.2 
-1 

0.040 288 0. 012 
190 270 310 335 440 480 

1101.7 1101.5 1101 1101.5 1102 1102.5 

-LAND USE- AGRICULTURE; MINOR DEVELOPMENT 
RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
RAINFALL REDUCTION FATOR OF .90 

4.200 .454 .000 

5 8 12 20 43 75 90 

KM COMBINE ROUTED FLOWS FROM COMPUTATION POINTS CD35.1, CD35.4 AND CD35.9 WITH 
KM RUNOFF FROM SUB-BASIN DR35C 
HC 4 

* 
* 
* TEST BY JUST DIVERTING OUT THE REQUIRED VOLUME FROM THE GOLG COURSE. 

* 
* KK GC 
* KM DIVERT STORAGE FROM AGUILA GOLF COURSE 
* DT STGC 135 
* DI 0 50 100 1000 10000 
* DQ 0 50 100 1000 10000 

* * 
* KK GCOUT 
* KM DIVERT FLOWS IN EXCESS OF 50 CFS 
* DTGCOVLN 
* DI 0 50 100 1000 10000 
* DQ 0 0 50 950 9950 
* 
* 
* 
* START HEC-1 MODEL MODIFICATION FOR CESAR CHAVEZ DETENTION BASIN 

* 
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I 
* 

I * 
* 
KKDI35TH 
KM SPLIT FLOW OPERATION AT THE INTERSECTION OF 35TH AVE AND DOBBINS ROAD 

I DT DIDOB 
DI 0 40 836 1575 
DQ 0 10 335 630 

* 

I KK RDI35 
KM ROUTE DIVERSION FLOW WEST ACROSS 35TH AVE TO DET. STORAGE AT SRCC1 
RS 1 FLOW -1 

I 
RC .03 .025 . 03 700 .005 
RX 0 80 190 270 310 335 440 480 
RY 1083 1082.5 1082 1081 1081 1082 1082.5 1083 
* 

I KK CC1 
KM RUNOFF HYDROGRAPH FROM GC WATERSHED CC1 
BA .022 
LG .400 . 15 6.350 .2 59 .000 

I uc .213 .235 
UA 0 3 9 18 28 42 59 73 87 
UA 100 

* 

I KK CPCC1 
KM COMBINE HYDROGRAPHS AT CPCC1 
HC 2 

I * 
KK SRCC1 
KM STORAGE ROUTE THROUGH FIRST DET. BASIN IN CC1 
RS 1 STOR 0 

I sv 0 1.576 4.110 7 .8 19 13 .036 16.318 20.104 24.633 29 . 653 35.9 
SQ 0 0 9 14 16 17 18 242 696 12 
SE 1060 1062 1064 1066 1068 1069 1070 1071 1072 10 
* 

I KK DICC5 
KM SPLIT FLOW OPERATION AT BASIN CC1 - REMAINDER TO SRCC2 
DT DICC2 

I DI 0 9 14 17 18 242 696 1264 
DQ 0 0 0 0 0 84 254 467 
* 
KK RCC5 

I KM ROUTE OVERFLOW FROM SRCC1 TO CPCC5 
RS 1 FLOW -1 
RC .03 .02 5 .0 3 550 .005 

I 
RX 0 40 90 100 140 150 200 240 
RY 1072 1068 1062 1060 1060 1062 1068 1072 

* 
KK CC5 

I 
KM RUNO FF HYDROGRAPH FROM GOLF COURSE WATERSHED CC5 
BA .026 
LG . 400 .15 6.350 .259 .000 
uc .204 . 118 

I UA 0 3 9 18 28 42 59 73 87 
UA 100 

* 
KK CPCC5 

I KM COMBINE HYDROGRAPHS AT CPCC5 
HC 2 

* 

I 
60% Design Report Appendix A A - 21 

I l11nP )()()J 



I 
KK SRCC5 

I 
KM STORAGE ROUTE THROUGH DET. BASIN SRCC5 IN GOLF COURSE 
RS 1 STOR -1 
SV 0 1.15 3.18 6.08 10.23 16.23 20.57 26.4 9 3 3.7 1 41. 
SQ 0 0 9 13 16 19 21 105 276 4 

I SE 1056 1058 1060 1062 1064 106 6 1067 1068 1069 10 

* 
KK RCC6 

I 
KM ROUTE OVERFLOW FROM SRCC5 TO CPCC6 
RS 1 FLOW -1 
RC .03 .025 .03 450 . 005 
RX 0 40 90 100 140 150 200 240 

I 
RY 1072 1068 1062 1060 1060 1062 1068 1072 

* 
KK CC6 
KM RUNOFF HYDROGRAPH FROM GOLF COURSE WATERSHED CC6 

I BA .025 
LG .400 .15 6.350 . 259 . 000 
uc .117 . 059 

* 

I KK CPCC6 
KM COMBINE HYDROGRAPHS AT CPCC6 
HC 2 

I 
* 
KK SRCC6 
KM STORAGE ROUTE THROUGH DET. BASIN SRCC6 IN GOLF COURSE 
RS 1 STOR -1 

I sv 0 0.34 1. 02 2.15 3.87 6.5 4 10.95 17.51 21.94 27 . 
sv 34.94 42.41 
SQ 0 0 9 11 13 14 15 16 17 1 
SQ 272 485 

I SE 1044 1046 1048 1050 1052 1054 1056 1058 1059 10 
SE 1061 1062 

* 

I 
KK RCC7 
KM ROUTE OVERFLOW FROM SRCC6 TO CPCC7 
RS 1 FLOW -1 
RC .03 .0 25 .03 800 .005 

I RX 0 40 90 100 140 150 200 240 
RY 1072 1068 1062 1060 1060 1062 1068 1072 

* 
KK CC7 

I KM RUNOFF HYDROGRAPH FROM GOLF COURSE WATERSHED CC7 
BA . 044 
LG .400 .15 6.350 .2 59 .000 

I 
uc .196 .110 

* 
KKICPCC7 
KM COMBINE INTERMEDIATE HYDROGRAPHS AT CPCC7 

I 
HC 2 

* 
KK DIDOB 
KM RETURN DIVERSION FLOW NORTH ACROSS DOBBINS ROAD 

I DR DIDOB 

* 
KKRDIDOB 
KM ROUTE DIVERSION FLOW NORTH ACROSS DOBBINS TO DET. STORAGE AT SRCC2 

I RS 1 FLOW - 1 
RC . 03 .02 5 .03 700 .005 
RX 0 80 190 270 310 33 5 440 480 

I 
I 
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I 
RY 1083 1082.5 1082 10 81 1081 10 82 1082 . 5 1083 

I * 
KK CC2 
KM RUNOFF HYDROGRAPH FROM GOLF COURSE WATERSHED CC2 
BA .015 

I LG .400 .15 6 . 350 . 259 . 000 
uc .158 .123 

* 

I 
KKICPCC2 
KM COMBINE HYDROGRAPHS AT CPCC2 
HC 2 

* 

I KK DICC2 
KM RETURN DIVERSION FLOW NORTH TO DET BASIN SRCC2 
DR DICC2 

* 

I KK CPCC2 
KM COMBINE HYDROGRAPHS AT CPCC2 
HC 2 

* 

I KK SRCC2 
KM STORAGE ROUTE THROUGH DET. BASIN SRCC2 IN GOLF COURSE 
RS 1 STOR -1 

I 
sv 0 0.44 1. 41 3 .11 4.32 5.71 7.69 10.16 11.622 
SQ 0 0 9 10 12 153 437 792 995 
SE 1062 1064 1066 1 068 1069 1070 1071 1072 1072 . 5 

* 

I KK RCC3 
KM ROUTE OVERFLOW FROM SRCC2 TO CPCC3 
RS 1 FLOW -1 

I 
RC . 03 . 025 .03 750 .005 
RX 0 40 90 100 140 150 200 240 
RY 1072 1068 1062 10 60 1060 1062 1068 1072 

* 

I 
KK CC3 
KM RUNOFF HYDROGRAPH FROM GOLF COURSE WATERSHED CC3 
BA .069 
LG .400 .15 6.350 .259 .000 

I uc .233 .110 

* 
KK CPCC3 
KM COMBINE HYDROGRAPHS AT CPCC3 

I HC 2 

* 
KK SRCC3 

I 
KM STORAGE ROUTE THROUGH DET. BASIN SRCC3 IN GOLF COURSE 
RS 1 STOR 0 
sv 0 2.61 9.40 23 . 16 33.72 48.15 67.11 86.06 
SQ 0 10 20 23 26 110 281 494 

I 
SE 1058 1060 1062 1064 1065 1066 1067 1068 

* 
KK RCC4 
KM ROUTE OVERFLOW FROM SRCC3 TO CPCC4 

I RS 1 FLOW 0 
RC .03 .025 .03 1100 .005 
RX 0 40 90 100 140 150 200 240 

I 
RY 1072 1068 1062 10 60 1060 1062 1068 1072 

* 
KK CC4 
KM RUNOFF HYDROGRAPH FROM GOLF COURSE WATERSHED CC4 

I 
I 
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I 
I 
I 
I 
I 
I 

BA . 066 
LG .400 
uc .204 
UA 0 
UA 100 

* 
KK CPCC4 

.15 
.091 

3 

6.350 .259 

9 18 

KM COMBINE HYDROGRAPHS AT CPCC4 
HC 2 

* 

.000 

28 42 59 73 

KK SRCC4 
KM STORAGE ROUTE THROUGH DET . BASIN SRCC3 IN GOLF COURSE 
RS 1 
sv 0 
SQ 0 
SE 1052 

* 
KK 
KM 
RS 
RC 
RX 

RCC7 

1 
. 03 

0 
RY 1072 

* 
KK CPCC7 
KM 

HC 2 

* 
KK SRCC7 

STOR 0 
0.91 

0 
1054 

3.43 
9 

1056 

8.89 
16 

1058 

18.90 
17 

1060 

ROUTE OVERFLOW FROM SRCC4 TO CPCC7 
FLOW 0 
. 025 . 03 1100 . 005 

40 
1068 

90 
1062 

100 
1060 

140 
1060 

COMBINE ALL HYDROGRAPHS AT CPCC7 

26.34 
18 

1061 

150 
1062 

35.88 
102 

1062 

200 
1068 

47.79 
273 

1063 

240 
1072 

KM STORAGE ROUTE THROUGH DET. BASIN SRCC7 IN GOLF COURSE 
RS 1 STOR 0 
sv 0 0.77 2.10 4.03 6.73 10.47 15.75 17.32 
sv 21.08 22.6 5 
SQ 0 0 12 35.7 35.7 35.7 35.7 35.7 
SQ 35 .7 23 4 
SE 1042 1044 
SE1055.7 1056.2 

* 
KK DICC7 

1046 1048 1050 1052 1054 1054.5 

KM SPLIT FLOW OPERATION AT BASIN CC7 - REMAINDER TO RPB352 
DTGCOVLD 
DI 0 
DQ 0 

* 
KKRPC3 52 

12 
0 

30 
0 

35.7 
0 

234 
198 

KM ROUTE DISCHARGE FROM CCP7 TO 39TH & BASELINE 
RD 2640 .004 .012 CIRC 3 

* 
KKBLSD35 
KM RETRIEVE STORMDRAIN FLOWS FROM 35TH AVE. 
DRBLSD35 

* 
KKRDS35 
KM ROUTE BASELINE STORMDRAIN FLOWS FROM 35TH AVE TO 39TH AVE 
RD 2600 .0062 . 013 CIRC 7 

* 
KK CG39 

87 

60.36 
486 

1064 

20.45 

35.7 

1055 

KM COMBINE HYDROGRAPHS FROM GOLF COURSE STORM DRAIN & RPB352 IN HDR MODEL 
KM AT BASELINE ROAD 
HC 2 
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* 
KKRBSD43 
KM ROUTE COMBI NED STORMDRAIN FROM 2 9TH AVE TO 43RD & BASELINE 
RD 2640 0 . 028 . 012 CIRC 1 0 

* 
KK 
KM 
BA 
LG 
uc 
UA 
UA 
* 

CC8 

. 033 

.40 0 

.1 88 
0 

10 0 

KKGCOVLD 

RUNOF F HYDROGRAPH 

. 15 6.350 
. 115 

3 9 

FROM GOLF COURSE WATERSHED CC8 

. 259 .00 0 

18 28 42 59 73 87 

KM RETRIEVE THE OVERLAND FLOWS THAT DO NOT MAKE IT INTO THE GOLF COURSE 
KM OUTLET . 
DRGCOVLD 

* 
KK GCOL 
KM COMBINE FLOWS FROM GOLF COURSE 
HC 2 

* 
KK RGCOL 
KM ROUTE FLOWS TO CBR43C 
RS 1 ELEV -1 
RC . 035 . 07 .07 3730 . 003 1044.2 
RX 0 1 55 56 65 70 90 120 
RY1044 . 2 1043 . 2 1043 . 2 1044.1 1043 . 5 1043.7 1043.8 1044 . 2 

* 
KKSMA43C 
KM SUB-BASIN SMA43C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT 
KM 2 4- HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90 
BA .130 
LG .500 . 000 6 . 960 .244 . 000 
uc .400 .261 
UA 0 3 9 18 28 42 59 73 87 
UA 100 

* 
KKRB43C2 
KM ROUTE RUNOFF FROM SUB-BASIN SMA43C TO COMPUTATION POINT CBR43C 
RS 3 ELEV -1 
RC 0 . 07 0 . 07 0 . 07 2600 0 . 003 1044.2 
RX 0 1 55 56 65 70 90 120 
RY1044 . 2 1043.2 1043.2 1044.1 1043.5 1043 . 7 1043.8 1044.2 

* 
KK BR43C 
KM SUB-BASIN BR43C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT-LAND USE 
KM 2 4 -HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF . 90 
BA .35 
LG .500 .000 6.350 .259 .000 
uc .883 .538 
UA 0 3 9 18 28 42 59 73 87 
UA 100 

* 
KKCBR43C 
KM COMBINE ROUTED FLOWS FROM COMPUTATION POINT CD35.2 AND SUB-BASIN SMA43C 
HC 2 

* 
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KK C43 
KM COMBINE FLOWS BEFORE ENTERING BASELINE BASIN 
HC 3 

* 
KK 43BAS 
KM DETENTION BASIN AT 43RD AVE AND BASELINE ROAD 
RS 1 STOR 
SQ 0 26 80 115 175 210 240 26 5 
sv 0 12 25.2 39.6 55.3 72 .3 90.6 11 0. 4 
SE 1022 1024 1026 1028 1030 1032 1034 1036 
* 
KK430VLD 
KM DIVERTS FLOWS INTO 43RD AVE STORMDRAIN 
KM 43RD AVENUE STORM DRAIN UNDER CONSTRUCTION 
KM THE STORM DRAIN BEGINS NORTH OF BASELINE, DIVERTS FLOWS TO SALT RIVER 
KM EVEN THOUGH TOTAL CAPACITY IS 294 CFS, THE BASELINE STORMDRAIN WILL 
KM DISCHARGE TO A CHANNEL JUST EAST OF THE INTERSECTION (WHICH WILL 
KM EVENTUALLY BECOME A DETENTION BASIN ) THEN ENTER INTO THE 43RD AVE 
KM 
DT 
DI 
DQ 
* 

STORMDRAIN. 
43SD 

0 26 5 
0 265 

KKR430VL 

10000 
265 

KM ROUTE THE OVERLAND FLOWS TO THE LOW SPOT IN 43RD AVE (MARICO PA DRAIN ) 
RS 6 FLOW - 1 
RC .035 . 07 .035 3750 .0043 
RX 0 1 55 56 65 70 90 120 
RY 1036 1035.5 1035 1033 1033 103 5 1035 . 5 1036 

* 
* 
* CONTINUE EXISTING HEC1 MODEL PREPARED FOR THE LAVEEN AREA DRAINAGE MADY 

* 
* 
KKAVR43C 
KM SUB-BASIN AVR43C - LAND USE- URBAN, AGRICULTURE 
KM 24 -HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90 
BA 1 .030 
LG .430 
uc .717 
UA 0 
UA 100 

* 
KK DIVMD 

. 05 9 

.321 
5 

4 . 000 

16 

.39 6 6 . 250 

30 65 77 84 90 94 97 

KM DIVERT FLOWS THAT WILL GO TO THE SOUTHERN AVE BASIN, THE REMAINDER FLOWS WILL 
KM GO TO THE MARI COPA DRAIN NORTH OF THE BASIN. 
KM THE FLOWS TO THE MARICOPA DRAIN ARE APPROXIMATELY 38% OF THE AREA, 
KM THEREFORE, AN ESTIMATE OF 38% OF THE FLOW WILL FLOW TO THE MARICOPA DRAIN. 
DT 43C 
DI 0 625 1000 10000 
DQ 0 625 625 625 

* 
KK MDA 
KM OVERLAND FLOWS THAT CONCENTRATE AT THE LOW SPOT ON 43RD AVE 
HC 3 

* 
KK DUMMY 
KM DIVERT THE NORTH FLOWS TO TEMPORARILY GET RID OF THE HYGDROGRAPH 
DT DMDA 
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or 0 100 1 000 1 0000 
DQ 0 1 0 0 1 00 0 1 0 000 

* 
KK 43C 
KM RETREIVE THE FLOWS FROM SUBBASIN AVR43C 
DR 43C 

* 
KK SBAS 
KM COMBINE FLOWS FROM THE EAST AND AVR43C TO ENTER INTO THE SOUTHERN AVE & 
KM 43RD AVE DETENTION BASIN. 
HC 3 

* 
KKSTOR43 
KM PROPOSED BASIN AT THE CORNER OF 43RD AVE AND SOUTHERN 

RELECTS TWO 1018 3- 3 6" OPENINGS KM DATA 
RS 1 
sv 0 
SQ 0 
SE 1002 
* 
KK 43W 

STOR 
. 01 

0 
1003 

12.1 
0 

1006 

45 . 6 
0 

1 012 

65.6 
0 

1014 

38.4 
0 

1 0 16 

111.1 
0 

1018 

133.9 
56.3 
1020 

146.5 
340 

1021 

KM DIVERT THE ADDITIONAL FLOWS INTO 43RD AVE STORMDRAIN TO THE SALT RIVER 
DT 
or 
DQ 
* 
* 

43SDS 
0 
0 

29 
29 

100 
29 

1 000 
29 

* ***** BEGINNING OF CHAMPION DRAIN WEST OF 43RD AVE ***** 
* 
* 
KK DMDA 
KM RETRIEVE FLOWS AT LOW SPOT ON 43RD AVE (MARICOPA DRAIN) 
DR DMDA 
* 
KK MD43 
KM COMBINE THE FLOWS IN THE MARICOPA DRAIN AT 43RD AVE SOUTH OF BASIN . 
HC 2 
* 
KK RMD43 
KM ROUTE FLOWS IN MARICOPA DRAIN FROM 43RD AVE TO 47TH AVE. 
RS 3 ELEV -1 
RC .030 .030 .030 375 0 . 0011 
RX 0 10 20 45 105 130 140 150 
RY101 5 .2 1015.1 1015 1010 1010 1015 1015.1 1015.2 

* 
KK VR47C 
KM SUB-BASIN VR47C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT 
KM 2 4 -HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90 
BA .890 
LG .500 .000 4 . 950 .38 5 . 000 
uc .933 .40 7 
UA 0 3 9 18 28 42 59 73 87 
UA 100 

* 
KKCVR47C 
KM COMBINE ROUTED FLOW FROM COMPUTATION POINTS CAV43C AND CBR43C WITH RUNOFF 
KM FROM SUB-BASIN VR47C 
HC 2 

* 
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KKRBR511 
KM ROUTE FLOW FROM COMPUTATION POINT CVR47C TO COMPUTATION POINT CB51C 
KM MARICOPA DRAIN FROM 47TH AVE TO 51ST AVE . 
RS 2 ELEV -1 
RC . 030 . 030 .030 3200 . 0011 
RX 0 10 20 45 115 140 150 160 
RY1008.2 1 00 8.1 1008 100 3 1003 100 8 100 8.1 1008.2 

* 
KKAVR51C 
KM SUB-BASIN AVR51C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT 
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM 
BA 
LG 
uc 
UA 
UA 

THIS BASIN USED 
.280 
.500 .000 
.767 .4 57 

0 3 
100 

* 
KKRBR512 

RAINFALL 

6.200 

9 

REDUCTION FACTOR OF .9 0 

.30 4 .000 

18 28 42 59 73 

KM ROUTE FLOW FROM SUB-BASIN AVR51C TO COMPUTATION POINT CB51C 
RS 24 ELEV -1 
RC 0.07 0.07 0.07 3600 0 . 001 1010 .5 
RX 0 120 240 380 570 640 670 740 
RY1010.5 1009.7 1009.5 10 09 . 4 1009.1 1009.1 1009 1010.5 

* 
KK BR51C 
KM SUB-BASIN BR51C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT 
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90 
BA .7 00 
LG .500 .00 0 3.650 . 459 .000 
uc 0.900 .324 
UA 0 3 9 18 28 42 59 73 
UA 100 

* 
KK CB51 
KM INTERMEDIATE HYDROGRAPH 
HC 2 

* 
KK CB51C 

87 

87 

KM COMBINE ROUTED FLOW FROM COMPUTATION POINT CVR47C AND SUB-BASIN AVR51C 
KM WITH RUNOFF FROM SUB-BASIN BR51C 
KM CP AT 51ST AVE AND BASELINE RD. 
HC 2 

* 
KKRB1591 
KM ROUTE FLOW FROM 51ST AVE (CB51C) TO 59TH AVE. (CB159C) 
KM MARICOPA DRAIN FROM 51ST AVE TO 59TH AVE. 
RS 3 ELEV -1 
RC .030 .030 .030 5200 . 0011 
RX 0 10 20 45 125 150 160 170 
RY1000.2 1000.1 1000 995 995 1000 1000.1 1000.2 

* 
KKAVR55C 
KM SUB-BASIN AVR55C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT 
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF . 90 
BA .230 
LG .500 
uc .917 

.000 

.623 
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UA 0 3 9 18 28 42 59 73 87 
UA 100 

* 
KKRB1592 
KM ROUTE FLOW FROM SUBASIN AVR55C TO COMPUTATION POINT CB159C 
RS 28 ELEV -1 
RC . 070 .070 .0 70 3720 . 00 18 1 004 
RX 0 170 340 540 7 50 940 1120 1320 
RY 1004 1003 1003 10 03.5 1003 . 5 10 03.7 10 08 . 8 1 004 
* 
KKBR159C 
KM SUB-BASIN BR159C - LAND USE - AGRICULTURE;M I NOR DEVELOPMENT 
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF . 90 
BA .680 
LG .500 . 000 3 . 750 . 462 . 00 0 
uc .983 .527 
UA 0 3 9 18 2 8 42 59 73 87 
UA 100 

* 
KK VR59C 
KM SUB-BASIN VRS9C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT 
KM 2 4- HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90 
BA . 250 
LG .500 .000 6.470 . 298 .000 
uc . 967 .630 
UA 0 3 9 18 28 42 59 73 87 
UA 100 

* 
KKRB1593 
KM ROUTE FLOW FROM SUB-BASIN VR59C TO COMPUTATION POINT CB159C 
RS 22 ELEV -1 
RC 0 . 07 0.07 0.07 3000 0 . 0015 1002 
RX 0 280 660 840 1020 1120 1220 1250 
RY 1002 1001.3 1 001.4 1001.4 1001.5 1001.5 1001 . 6 1002 

* 
KKCB159N 
KM COMBINE ROUTED FLOWS FROM COMPUTATION POINT CB51C AND SUB-BASINS AVR51C 
KM AND VR59C WITH RUNOFF FROM SUB-BASIN BR159C 
KM CP (NORTH FLOWS) AT 59TH AVE AND BASELINE RD . 
HC 4 

* 
KKRET43C 
KM RETRIEVE SPLIT FLOW FROM DIVERSION POINT DDR43C 
DRRDR43C 

* 
KK RS51C 
KM ROUTE SPLIT FLOW FROM SUB-BASIN DR43C TO COMPUTATION POINT CS51C 
RS 20 ELEV -1 
RC 0.07 0.07 0.07 6000 0 . 0026 
RX 0 240 420 580 760 890 
RY 1041 1039 . 2 1039 . 3 1039.5 1039.2 1039 

* 
KK SM51C 
KM SUB-BASIN SM51C-LAND USE - AGRICULTURE;MINOR 
KM 2 4- HOUR TYPE II 
KM THIS BASIN USED 
BA .500 
LG .500 .000 
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uc 
UA 
UA 

* 
KK 

1.017 
0 

100 

CS51C 

.59 9 
3 9 18 28 42 59 73 87 

KM COMBINE ROUTED FLOW FROM SUB -BASIN DR43C TO RUNOFF FROM SUB-BASIN SM51C 
HC 2 

* 
KKRB2591 
KM ROUTE FLOW FROM 
KM FIRST REACH 
RS 13 ELEV 
RC 0.07 0.07 
RX 0 612 
RY1029.6 1029 

* 
KKRB2592 
KM ROUTE FLOW FROM 
KM 2ND REACH 
RS 10 ELEV 
RC 0.07 0.07 
RX 0 50 
RY 1006 1004 

COMPUTATION POINT CS51C TO COMPUTATION POINT CB259C 

-1 
0.07 4200 0 . 0036 
1085 1155 1595 
1028 1027.5 1027.5 

1670 
1028 

1765 2130 
1028 1029.6 

COMPUTATION POINT CS51C TO COMPUTATION POINT CB259C 

-1 
0.07 3000 0 . 0063 

140 335 ll20 1770 1825 1870 
1003 1002 1001 1001 1002 1002.5 

II KKBR259C 
* 

KM SUB-BASIN BR259C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT 

I 
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KM 24 -HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90 
BA 1.000 
LG .500 .000 3.550 .475 .000 
uc .967 .506 
UA 0 3 9 18 28 42 59 73 87 
UA 100 

* 
KKCB259A 
KM COMBINE ROUTED FLOW FROM COMPUTATION POINT CS51C AND RUNOFF FROM SUB­
KM BASIN BR259C 
HC 2 

* 
KKDOA55C 
KM RETRIEVE FLOW FROM HIDDEN VALLEY WATERSHED AT SUB-BASIN OA51B 
DRDOA55C 

* 
KK R055C 
KM ROUTE SPLIT FLOW FROM SUB-BASIN OA51B ( HIDDEN VALLEY WATERSHED ) TO 
KM COMPUTATION POINT CP055C 
RS 9 ELEV -1 
RC 0.065 0.06 5 0.065 2600 0.0014 
RX 0 90 190 260 350 450 580 910 
RY1033.8 1031.8 1031.5 1031.5 1031.5 1031.5 1031.5 1033.8 
* 
KK OA55C 
KM SUB-BASIN OA55C 
KM 2 4- HOUR TYPE II 
KM THI S BASIN USED 
BA .250 
LG .500 .000 
uc .800 .468 
UA 0 3 
UA 100 

60% Design Report 
l11nP 7001 

-LAND USE- RUAL DEVELEMENT 
RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
RAINFALL REDUCTION FACTOR OF .90 

3.550 .466 .000 

9 18 28 42 59 73 

Appendix A 

87 

A- 30 

92 

92 

92 



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

* 
KKCP055C 
KM COMBINE ROUTED DIVERTED FLOW FROM SUB-BASIN OA51B TO RUNOFF FROM SUB-
KM BASIN 
HC 2 

* 
KK RD57C 
KM ROUTE 
RS 12 
RC 0.07 
RX 0 
RY 1030 

* 
KK DR57C 

OA55C 

FLOW FROM 
ELEV 
0.07 

230 
1028.6 

COMPUTATION POINT CP055C TO COMPUTAION CDR57C 
-1 

0 . 07 2920 0.001 
370 520 720 870 990 1230 

1028.4 1028.6 1028.6 1028.8 1028.9 1030 

KM SUB-BASIN DR57C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT 
KM 2 4- HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90 
BA .120 
LG .500 .000 3.500 .470 .000 
uc .950 .704 
UA 0 3 9 18 28 42 59 73 
UA 100 

* 
KKCDR57C 

87 

KM COMBINE ROUTED FLOW FROM COMPUTATION POINT CP055C TO RUNOFF FROM SUB-BASIN 
KM DR57C 
HC 2 

* 
KK RD59C 
KM ROUTE FLOW FROM COMPUTATION POINT CDR57C TO COMPUTATION POINT CDR59C 
RS 3 ELEV -1 
RC 0.07 0.07 0.07 1200 0.0025 
RX 0 130 250 360 480 600 700 740 
RY1027.2 1027 1027 1026 1025.5 1025.5 1026 1027.2 

* 
KK DR59C 
KM SUB-BASIN DR59C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT 
KM 24 - HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90 
BA .llO 
LG .500 .000 3.500 .470 .000 
uc .817 .626 
UA 0 3 9 18 28 42 59 73 87 
UA 100 

* 
KKCDR59C 
KM COMBINE ROUTED FLOW FROM COMPUTATION POINT CDR57C TO RUNOFF FROM SUB-BASIN 
KM DR59C 
HC 2 

* 
KK RB259 
KM ROUTE FLOW FROM COMPUTATION POINT CDR59C TO COMPUTATION POINT CB259C 
RS 6 ELEV -1 
RC 0.07 0.02 0.07 5280 0.0046 
RX 0 10 20 35 70 80 120 180 
RY 1019 1017.7 1017.2 1017.2 1017.2 1017.7 1018 1019 

* 
KKCB259S 
KM COMBINE ROUTED FLOW FROM COMPUTATION POINT CDR59C TO PREVIOUSLY 
KM COMPUTED FLOW AT COMPUTATION POINT CB1592 
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KM CP (SOUTH SIDE ) 59TH AVE AND BASELINE RD. 
HC 2 

* 
KK CB59 
KM COMBINE FLOWS AT 59TH AVE & BASELINE RD 
KM COMBINED BOTH NORTH AND SOUTH FLOWS 
HC 2 

* 
KKRB1631 
KM ROUTE FLOW FROM 59TH AVE (CB259C ) TO 63RD AVE. (CB163C ) 
KM MODIFY SLOPE TO INDICATE A REALISTIC VELOCITY OF LESS THAN 5 FT/ SEC 
KM ADJUST SLOPE FROM . 00 11 TO .000 5 
RS 2 ELEV -1 
RC 0.030 .030 .030 2 640 .000 9 
RX 0 10 20 45 135 160 17 0 180 
RY 997.8 997 . 7 997 .6 992 .6 992 .6 997.6 997.7 997.8 

* 
KKBR263C 
KM SUB-BASIN BR263C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT 
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .9 0 
BA .500 
LG .500 
uc .933 
UA 0 
UA 100 

* 
KK 63S 

.000 

.6 39 
3 

3 .50 0 

9 

. 463 .000 

18 28 42 59 

KM FLOWS GENERATED FROM THE SOUTHSIDE OF BASELINE RD . 
HC 2 

* 
KKBR163C 
KM SUB-BASIN BR163C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT 
KM 2 4- HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90 
BA . 260 
LG .500 .000 4.700 . 411 . 000 
uc .967 .642 
UA 0 3 9 18 28 42 59 
UA 100 

* 
KKCB163C 

73 

BASIN 

73 

87 

87 

92 

92 

KM COMBINE ROUTED FLOW FROM COM PUTATION POINT CB159C WITH RUNOFF FROM SUB-BASINS 
KM BR163C AND BR263C AND ROUTED FLOW FROM COMPUTATION POINT CB259C 
HC 2 

* 
KK RCD1C 
KM ROUTE FLOW FROM COMPUTATION POINT CB163C TO COMPUTATION POINT CPCD1C 
KM MARICOPA DRAIN FROM 63RD AVE TO 67TH AVE . 
RS 2 ELEV -1 
RC 0.030 .030 .0 30 2 640 .00 11 
RX 0 
RY 996 . 2 

* 
KK BR67C 

10 
996.1 

20 
996 

KM SUB-BASIN BR67C-LAND USE 
KM 2 4 -HOUR TYPE II 
KM THIS BASIN USED 
BA .130 
LG .500 .220 
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uc . 667 .454 
UA 0 3 9 18 28 42 59 7 3 8 7 
UA 100 

* 
KKRCD1C2 
KM ROUTE FLOW FROM SUBASIN BR6 7C TO COMPUTATION POINT CPCD1C 
RS 17 ELEV -1 
RC 0. 07 0.0 7 0 . 07 2100 0 .0 014 
RX 0 75 260 490 670 83 0 1000 1130 
RY 994 993 . 5 993 . 5 993 993 993 993 994 

* 
KK CD1C 
KM SUB-BASIN CD1C -LAND USE - AGRICULTURE;MINOR DEVELO PMENT 
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF . 90 
BA .470 
LG .500 . 000 5.320 . 351 . 000 
uc . 933 . 369 
UA 0 3 9 18 28 42 59 73 87 
UA 100 

* 
KKCPCD1C 
KM COMBINE ROUTED FLOWS FROM COMPUTATION POINT CB163C AND SUB-BASIN BR67C 
KM WITH RUNOFF FROM SUB-BASIN CD1C 
HC 3 

* 
KKRCD2C1 
KM ROUTE FLOW FROM COMPUTATION POINT CPCD1C TO COMPUTATION POINT CCD2C 
KM MARICOPA DRAIN FROM 67TH AVE TO 75TH AVE . 
RS 3 ELEV -1 
RC 0 . 030 . 030 . 030 4600 . 0011 
RX 0 10 20 45 155 180 190 200 
RY 990.2 990 . 1 990 985 985 990 990.1 990.2 

* 
KK CD2C 
KM SUB-BASIN CD2C -LAND USE - AGRICULTURE;MINOR DEVELOPMENT 
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF . 90 
BA .580 
LG .500 .0 00 6 . 500 .277 .000 
uc . 867 . 451 
UA 0 3 9 18 28 42 59 73 87 
UA 100 

* 
KKCCD2C1 
KM COMBINE ROUTED FLOW FROM COMPUTATION POINT CPCD1C TO RUNOFF FROM SUB-BASIN 
KM CD2C 
HC 2 

* 
KKRIR63B 
KM RETRIEVE SPLIT FLOW FROM COMPUTATION POINT CIR63B 
DRRIR63B 

* 
KKRIR65C 
KM ROUTE RETRIEVED FLOW FROM SUB-BASIN IR63B TO COMPUTATION POINT CIR65C 
RS 7 ELEV 
RC 0.030 0.030 
RX 0 1 
RY 6 5 

* 
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KK IR65C 
KM SUB-BASIN IR65C - LAND USE - AGRICULTURE ;M INOR DEVELOPMENT 
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM 6-HOUR RAINFALL, PATTERN NO. 3.35 WAS USED TO FIND TC & R FOR THI S BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90 
BA . 170 
LG .500 . 00 0 3.500 . 470 .000 
uc .933 .8 73 
UA 0 3 9 18 28 42 59 73 87 92 
UA 100 

* 
KKCIR65C 
KM COMBINE RETRIEVED ROUTED FLOW FROM SUB-BASIN IR63B TO RUNOF F FROM SUB-BASIN 
KM IR65C 
HC 2 

* 
KK RIRDC 
KM ROUTE 
RS 4 

FLOW FROM 
ELEV 

COMPUTATION POINT CIR65C TO COMPUTATION POINT CIRDC 
-1 

RC 0.03 0 .03 
RX 0 1 
RY1014.5 1013 

* 
KKDIIRDC 

0.0 3 
10 

1013 

3200 
20 

10 13 

0.00 18 
30 

1013 
40 

1013 
50 

1013 
51 

1014 .5 

KM ROUTED FLOW FROM COMPUTATION POINT CIR65C IS SPLIT AT COMPUTATION POINT 
KM CIRDC 
DTRIR65C 
DI 0 16 34 51 71 80 100 120 15 0 
DQ 0 16 25 32 40 49 69 89 11 9 

* 
KK IRDC 
KM SUB-BASIN IRDC-LAND US E - AGRICULTURE;MINOR DEVELOPMENT 
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF . 90 
BA .520 
LG .500 .000 3.500 . 470 .000 
uc l. 333 .96 8 
UA 0 3 9 18 28 42 59 73 87 
UA 100 

* 
KK CIRDC 
KM COMBINE ROUTED FLOW FROM COMPUTATION POINT CIR65C TO RUNOFF FROM SUB-BASIN 
KM IRDC 
HC 2 

* 
KKRIRSMC 
KM ROUTE FLOW COMPUTATION POINT CIRDC TO COMPUTATION POINT CIRSMC 
RS 11 ELEV -1 
RC 0.07 0.07 0.07 3400 0.0058 
RX 0 160 240 470 530 780 900 1000 
RY1006.2 1005.7 1005 . 7 1005.7 1005.6 100 5.5 1005 .7 1006.2 

* 
KK IRSMC 
KM SUB-BASIN IRSMC-LAND USE 
KM 24-HOUR TYPE II 
KM THIS BASIN USED 
BA .2 50 
LG .290 .177 
uc .650 .4 69 
UA 0 3 
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RAINFALL 
RAINFALL 

3.890 

9 

- AGRICULTURE;MINOR DEVELOPMENT 
WAS USED TO FIND TC & R FOR THIS BASIN 
REDUCTION FACTOR OF .90 

.488 .000 

18 28 42 59 73 
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UA 100 

* 
KKCI RSMC 
KM 
HC 2 

* 
KKRCD2C2 
KM ROUTE 
RS 4 

FLOW FROM 
ELEV 

COMPUTATION POINT CIRSMC TO COMPUTATION POINT CCD2C 
-1 

RC 0.07 0.07 
RX 0 100 
RY 989 987.6 

* 
KKCCD2C2 

0 . 07 
300 

987.6 

1000 0.0040 
400 560 

987.6 987.6 
620 

987.6 
750 

987 . 6 
870 
989 

KM COMBINE ROUTED FLOW FROM COMPUTATION POINT CIRSMC TO PREVIOUSLY COMPUTED 
KM FLOW AT COMPUTATION POINT CCD2C 
KM MARICOPA DRAIN AT 75TH AVE. 
HC 2 

* 
KKRCD3C1 
KM ROUTE FLOW FROM DIVERSION POINT AT BASELINE ROAD (75TH AVE) TO COMPUTATION 
KM POINT 
KM ADJUST 
RS 2 
RC 0.03 
RX 0 
RY 986.2 

* 

CPCD3C (SALT RIVER) 
SLOPE FROM .0011 TO REFLECT A VELOCITY OF LESS THAN 5 FT/ SEC 

ELEV 
.030 

10 
986 .1 

-1 

.030 
20 

986 

3700 
45 

981 

. OOll 
165 
981 

190 
98 6 

200 
986.1 

210 
986.2 

KK A67AC 
KM 
KM 
KM 
BA 
LG 
uc 
UA 
UA. 
* 

SUB-BASIN 67AC-LAND USE - AGRICULTURE, RURAL 
24-HOUR TYPE II RAINFALL WAS USED TO FIND TC 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF 

. 610 

.500 .000 4 . 400 . 416 .000 
1.100 .63 1 

0 3 9 18 28 42 
100 

& R FOR THIS BASIN 
.90 

59 73 

KKRCD4C1 
KM ROUTE FLOW FROM SUB-BASIN 67AC CPCD4C TO COMPUTATION POINT CPCD4C 
RS ll ELEV -1 
RC 0 . 07 0.07 0.07 2600 0.0024 
RX 0 80 230 340 590 730 850 920 
RY 988 984 984 984 984 984 984 987.8 

* 
KK CD4C 
KM SUB-BASIN CD4C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT 
KM 24 - HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .90 
BA .190 
LG .500 .000 3.800 . 451 .000 
uc .967 .5 53 
UA 0 3 9 18 28 42 59 73 
UA 100 

* 
KKCPCD4 C 

87 

87 

KM COMBINE ROUTED FLOW FROM SUB-BASIN 67AC TO RUNOFF FROM SUB-BASIN CD4C 
HC 2 

* 
KKRCD3C2 

60% Design Report 
limP )()()J 

Appendix A A- 35 

92 

92 



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

KM ROUTE FLOW FROM COMPUTATION POINT CPCD4C TO COMPUTATION POINT CPCD3C 
RS 22 ELEV -1 
RC 0.07 0 .07 0. 07 5200 0 . 00 24 
RX 0 80 230 340 590 730 850 920 
RY 988 984 984 984 984 984 984 987 . 8 

* 
KK CD3C 
KM SUB-BASIN CD3C-LAND USE - AGRICULTURE;MINOR DEVELOPMENT 
KM 24-HOUR TYPE II RAINFALL WAS USED TO FIND TC & R FOR THI S BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF . 90 
BA .480 
LG .500 .000 4.800 .350 . 000 
uc 0.983 .578 
UA 0 3 9 18 28 42 59 73 8 7 92 
UA 100 

* 
KKCPCD3C 
KM COMBINE ROUTED FLOW FROM COMPUTATION POINT CPCD4C, ROUTED FLOW FROM DIVERSION 
KM POINT AT BASELINE ROAD WITH RUNOFF FROM SUB- BASIN CD3C 
HC 3 
zz 
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HEC-RAS September 1 998 Version 2.2 
U. S . Army Corp of Engineers 

Hydrologic Engineering Center 

X X 
X X 
X X 

60 9 Second Street , Suite D 
Davis , California 95616-4687 

(916 ) 756-1104 

xxxxxx xxxx xxxx 
X X X X X X 
X X X X X 

XX 
X 

X 
xxxxxxx xxxx X XXX xxxx xxxxxx 
X X X X X 
X X X X X X 
X X XXX XXX xxxx X 

PROJECT DATA 
Project Title: Laveen Area Conveyance Corridor 
Project File LVN.prj 
Run Date and Time: 6 / 5 / 01 1 0: 27:54 AM 

Project in English units 

Project Description: 
Narrower section 

GEOMETRY DATA 

Geometry Title: 60% subm 

X 
X 

Geometry File s: \ ENG \ Laveen\ Hydraulics \ LVN . g01 

CROSS SECTION 
REACH: Reach 1 

INPUT 

RIVER: Maricopa Drain 
RS: 31700 

Description: End Channel, 6' depth 
Station Elevation Data num= 5 

X X 
X X 

X X X 

xxxx 
X 
X 
xxxx 

X 
X 

xxxxx 

Sta Elev Sta Elev Sta Elev Sta Elev Sta E1ev 
107 1018.61 -40 1018.61 0 1012.62 40 1012.62 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
-40 . 03 5 -40 .03 70 . 035 

Bank Sta: Left Right Lengths: Left Channel 
-40 70 1500 1500 

CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 

INPUT 
Description: Top o f drop 
Station Elevation Data 

Sta Elev Sta 
-30 1016.96 0 

Manning 's n Values 
Sta n Val 
-30 . 035 

Bank Sta: Left 
-3 0 

Sta 
-30 

Right 
70 

RS: 30240 

num= 5 
Elev Sta Elev 

1010.97 40 1010.97 

num= 3 
n Val Sta n Val 

. 03 70 .035 

Lengths: Left Channe l 
40.9 40.9 

CROSS SECTION 
REACH: Reach 1 

RIVER: Maricopa Drain 
RS : 30200 

INPUT 
Description: Bottom of Drop 
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70 1018.61 

Right 
1500 

Sta 
70 

Right 
40.9 

Coeff Contr. 
.1 

Expan. 
.3 

Elev 
1 016.96 

Sta Elev 
107 1016. 96 

Coeff Contr. 
.1 

Expan. 
.3 
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I 
Station Elevation Data num= 5 

I 
Sta Elev Sta Elev Sta Elev St a Elev Sta Elev 
-4 0 1 01 6 .96 0 1 008.96 4 0 1008 . 96 80 1016.96 107 1 016. 96 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

I 
-40 .035 -40 .0 3 80 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coef f Contr. Expan. 
-4 0 80 100 100 100 .1 .3 

I CROSS SECTION RIVER: Maricopa Drain 
REACH : Reach 1 RS: 30100 

INPUT 

I 
Description : 6' depth 
Station Elevation Data num= 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-30 1014.85 0 1008.85 40 1008.85 70 1014 . 85 107 1014.85 

I 
Manning's n Values num= 3 

Sta n Val Sta n Val Sta n Val 
-3 0 .035 -3 0 . 03 70 . 03 5 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cont r. Expan. 

I -30 70 1550 155 0 54 9. 94 .1 .3 

CROSS SECTION RIVER: Maricopa Drain 
REACH : Reach 1 RS: 28550 

I INPUT 
Description: Top of drop, 6' depth 
Station Elevation Data num= 5 

Sta Elev Sta Elev Sta Elev Sta Elev ·sta Elev 

I -30 1013. 15 0 1007 . 15 40 1007.15 70 1013 . 15 107 1013.15 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
- 30 . 035 -30 .03 70 . 035 

I Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
-30 70 so 50 50 .1 .3 

I 
CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS: 28500 

INPUT 
Description: Top of drop, 6' depth 

I Station Elevation Data num= 4 
Sta Elev Sta Elev Sta Elev Sta Elev 
-30 1013.09 0 1007.09 45 1007.09 75 1013. 0 9 

Manning's n Values num= 3 

I Sta n Va l Sta n Va l Sta n Val 
-30 .035 -30 . 03 75 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 

I 
-30 75 500 500 500 . 1 .3 

CULVERT RIVER: Maricopa Drain 
REACH : Reach 1 RS: 28430 

I INPUT 
Desc ription: Culvert through Trimark 
Distance from Upstream XS 5 
Deck/Roadway Width 32 
Weir Coefficient 2.6 

I Bridge Deck/ Roadway Skew 
Upstream Deck/Roadway Coordinates 

num= 2 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

I 
-100 1015 100 1015 

Upstream Bridge Cross Section Data 
Station Elevation Data num= 4 

I 
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I 
I 
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I 
I 
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Sta Elev Sta Elev Sta Elev Sta Elev 
-30 1 013 . 09 0 1007.09 45 1007.09 75 1013.09 

Manning's n Values num= 3 
Sta n Val Sta n Va l Sta n Val 
- 30 . 035 -30 . 03 75 .03 5 

Bank Sta: Left Right Coeff Com:r. Expan. 
-3 0 75 .1 .3 

Downstream Deck/ Roadway Coordinates 
num= 2 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

-100 1 01 4 100 1014 

Downstream Bridge Cross Section Data 
Station Elevation Data num= 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-30 1012 . 54 0 1006 .5 4 40 1 006. 54 70 1 012 . 54 1 07 1012.54 

Manning's n Values num= 3 
Sta n Va l Sta n Val Sta n Val 
-3 0 . 03 5 - 30 .0 3 70 .03 5 

Bank Sta: Left Right Coeff Contr. Expan . 
-3 0 70 .1 .3 

Upstream Embankment side slope 
Downstream Embankment side slope 
Maximum allowable submergence for weir flow 
Elevation at which weir fl o w begins 

0 horiz. to 1 .0 vertical 
0 horiz. to 1 . 0 vertical 

.95 

Energy h ead used in spillway design 
Spi llway height used in design 
Weir crest shape Broad Crested 

Number o f Culverts 1 

Culvert Name Shape Rise 
Culvert #1 Box 6 
FHWA Chart # 8 - flared wingwalls 

Span 
10 

FHWA Scale # 1 - Wingwall flared 30 to 75 deg. 
Solution Criteria= Highest U.S. EG 
Culvert Upst rm Dist Length n Va l ue 

70 342 .0 13 
Entrance Loss Coef 

.2 
Exit Loss Coef 

1 
Number of Barrels = 3 
Upstream Elevation 1007.01 
Centerline Stations 

Sta. Sta . Sta. 
11 22 33 

Downst ream Elevation = 1006 . 68 
Centerline Stations 

Sta. Sta. Sta. 
11 22 33 

CULVERT OUTPUT Profile #PF 1 
Culvert ID : Culvert #1 

Culv Q (c fs ) 990.00 Culv Vel In (ft / s ) 
# Barrels 3 Culv Vel Out (ft / s ) 
Q Barrel (cfs) 330.00 Culv Inv El Up (ft ) 
E .G. us. (ft ) 1012.55 Culv Inv El Dn (ft ) 
w.s. us . (ft ) 1012.45 Culv Frctn Ls (ft ) 
Delta EG (ft ) 1. 31 Culv Ext Lss (ft ) 
Delta WS (ft ) 1.40 Culv Ent Lss (ft ) 
E . G. IC (ft ) 1012.21 Q Weir (cfs ) 
E.G. oc (ft ) 1012.55 Weir Sta Lft (ft ) 
Culvert Control Out let Weir Sta Rgt (ft ) 
Culv WS In (ft ) 1011 . 58 Weir Submerg 
Culv ws Out (ft ) 1011.05 Weir Max Depth (ft ) 
Culv Nml Depth (ft ) 5.03 Weir Avg Depth (ft ) 
Culv Crt Depth (ft ) 3.23 Wr Flw Area (sq ft ) 
Culv Ful Lngh (ft ) Min Top Rd (ft ) 

CROSS SECTION RIVER: Maricopa Drain 
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7.55 

1 007 . 01 
1006.68 

0.4 5 
0.6 9 
0 . 16 

1015. 00 
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I 
REACH : Re ach 1 RS: 28000 

I INPUT 
Description: DS o f Trimark Cul vert 
Station Elevation Data num= 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

I 
- 30 1 012.54 0 100 6 . 54 4 0 100 6.54 7 0 1012 . 54 107 1012.54 

Manning ' s n Val ues n um= 3 
Sta n Val Sta n Val Sta n Va l 
- 30 .03 5 - 30 .03 7 0 .03 5 

I Bank Sta: Lef t Right Le ngt h s: Left Channel Right Co eff Contr . Expan. 
- 30 70 1600 1600 1600 .1 . 3 

I 
CROSS SECTION RI VER: Mari copa Drain 
REACH : Reach 1 RS: 2648 0 

INPUT 
Descriptio n : US o f d r o p , 6' depth , SS=5:1 

I 
Station Elevation Data num= 6 

Sta Elev Sta Elev S ta Elev Sta Elev Sta Elev 
-48 1 010. 8 2 - 30 1 0 10 . 8 2 0 1 00 4. 86 4 0 100 4. 8 6 7 0 1 010.82 
107 1 0 10 . 82 

I Manning's n Values n um= 3 

Sta n val Sta n Val Sta n Val 
-48 . 03 5 - 30 . 03 70 .03 5 

I 
Bank Sta : Left Right Lengths: Left Channel Ri ght Coeff Contr . Expan. 

- 3 0 70 4 0 .9 4 0. 9 4 0 .9 .1 .3 

CROSS SECTION RIVER: Mari c opa Drain 
REACH: Reach 1 RS: 2644 0 

I INPUT 
Description: Top of drop, 6' depth 
Station Elevation Data num= 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

I -48 1 010.78 - 42.5 10 1 0 .78 0 1004.82 4 0 100 4 . 82 82.5 1010.82 
107 1010.82 

Manning's n Values num= 3 

I 
Sta n Val Sta n Val Sta n Val 
-48 .0 35 -42.5 . 03 82.5 . 03 5 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cont r . Expan. 
-42 . 5 82.5 4 0 .9 4 0 .9 4 0. 9 . 1 .3 

I CROSS SECTION RIVER : Mari c opa Drain 
REACH: Reach 1 RS: 264 00 

INPUT 

I Description: 8' depth ® bottom of drop 
Station Elevation Data num= 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-44 1010.78 -42 . 5 1 010.78 0 10 02.78 4 0 100 2. 78 82 . 5 1010.78 

I 
107 1 010.78 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
-44 . 035 - 42.5 .03 82 . 5 .035 

I Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
- 42 . 5 82.5 1 00 100 10 0 .1 .3 

CROSS SECTION RIVER : Maricopa Drain 

I REACH: Reach 1 RS: 2630 0 

INPUT 
Description: 6.5' depth ® US of CBC, BW=40' 

I 
Station Elevation Data num= 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-43.5 1009 . 1 7 -39.5 1 009.17 - 3 2 . 5 1009.17 0 100 2.67 40 1002.67 
72.5 1009 . 17 107 1009.17 

I 
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Manningrs n Values num= 3 
Sta n Va l Sta n Val Sta n Val 

-43.5 . 03 5 -43.5 . 0 3 72 . 5 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr . Expan. 

I 
-43.5 72.5 500 500 5 00 .l .3 

CROSS SECTI ON RIVER: Maricopa Drain 
REACH: Reach 1 RS: 25800 

I INPUT 
Description: 6 . 5' dept:h ® US of CBC , BW=4 0' 
Station Elevation Dat:a num= 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

I 
-43 . 5 1008 . 63 -39 .5 1008.63 -32 . 5 10 08.63 0 100 2. 13 4 0 100 2 . 13 
72.5 1 008 .63 1 07 1008.63 

Manning's n Values num= 3 
Sta n Va l Sta n Va l Sta n Val 

I 
-43.5 . 035 -4 3.5 . 03 72 .5 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr . Expan. 
-43.5 72.5 150 150 150 .1 .3 

I CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS: 25650 

INPUT 

I 
Description : 6.5' depth ® DS o f CBC 
Station Elevation Data num= 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-43.5 1 00 8.45 -39.5 1008.45 -32. 5 1008. 45 0 1001.95 45 1001.95 

77 .5 1008.45 107 1 008. 45 

I Manning's n Values num= 3 
Sta n Va l Sta n Val Sta n Val 

-43 . 5 .03 5 -43 . 5 . 03 77 . 5 .035 

I Bank Sta: Left Right Lengths: Left Channel Right Coeff Cont r. Expan. 
-43.5 77.5 50 50 50 .1 . 3 

CULVERT RIVER: Maricopa Drain 

I 
REACH: Reach 1 RS: 25550 

INPUT 
Description: Culvert ® 51st Ave 
Distance from Upstream XS 5 

I Deck/ Roadway Width 32 
Weir Coefficient 2.6 
Bridge Deck/ Roadway Skew 
Upst ream Deck/ Roadway Coordinates 

num= 2 

I Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
-1 00 1010 100 1010 

Upst ream Bridge Cross Section Data 

I 
Station Elevation Data num= 7 

Sta Elev Sta Elev Sta El ev Sta Elev Sta El ev 
-43.5 1 008.45 -39.5 1008 . 4 5 -32.5 1008.45 0 1001.95 45 1001.9 5 
77.5 1 008.45 107 1008.4 5 

I Manning's n Values nurn= 3 
Sta n Val Sta n Val Sta n Val 

-43.5 .03 5 -43.5 .03 77.5 .03 5 

Bank Sta: Left Right Coe f f Contr. Expan. 

I -43.5 77.5 . l .3 

Downstream Deck/ Roadway Coordinates 
num= 2 

I 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

- 1 00 1010 100 1010 

Downstream Bridge Cross Section Data 

I 
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I 
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I 
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I 

Stati 0n Elevat:i o n Data num= 7 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

-4 3 . 5 1 00 8.23 - 3 9.5 10 08.23 -32.5 1008.23 0 1001. 73 45 1 001.73 
77.5 1 00 8 . 23 107 1008 . 23 

Manning's n Values num= 3 
Sta n Val Sta n Va l Sta n Val 

-43.5 . 035 -43.5 . 03 77.5 . 035 

Bank Sta: Left Right Coeff Cont:r . Expan . 
-43.5 77.5 . 1 .3 

Upstream Embankment side slope 
Downstream Embankment: side slope 
Maximum allowable submergence for weir flow 
Elevation at which weir flow begins 

0 hori z . to 1.0 vertical 
0 horiz . to 1. 0 vertical 

.95 

Energy head used in spillway design 
Spillway height used in design 
Weir crest shape Broad Crested 

Number of Culverts 1 

Culvert Name Shape Rise 
Culvert #1 Box 6 
FHWA Chart # 8 - flared wingwalls 

Span 
10 

FHWA Scale # 1 - Wingwall flared 30 t:o 75 deg. 
Solution Criteria = Highest u.s. EG 
Culve rt: Upstrm Dist Length n Value 

so 100 .0 13 
Ent:rance Loss Co ef 

.2 
Exit: Loss Coef 

1 
Number of Barrels = 3 
Upstream Elevation 1001 . 75 
Centerline Stations 

Sta . Sta. Sta. 
11 22 33 

Downst ream Elevat: i on = 1001.64 
Centerline Stations 

Sta . Sta. Sta. 
11 22 33 

CULVERT OUTPUT Profile #PF 1 
Cul ve rt ID : Culvert #1 

Culv Q (cfs) 1350.00 Culv Vel In (ft / s ) 8.80 
# Barrels 3 Culv Ve l Out ( f t / s ) 9.0 4 
Q Barrel (cfs) 450 . 00 Culv Inv El Up (ft ) 1001.75 
E.G. us . (ft) 1008 . 31 Culv Inv El On (ft ) 1001.64 
w.s. us. (ft) 1008.18 Culv Frctn Ls (ft ) 0. 1 8 
Delt a EG (ft ) l. 44 Culv Ext Lss (ft ) l. 0 2 
Delta WS (ft ) l. 56 Culv Ent Lss ( f t ) 0 .2 4 
E.G . IC (ft) 1008.19 Q Weir (cfs) 
E.G. oc (ft ) 1008.31 Weir Sta Lf t (ft ) 
Cul vert Control Outlet Weir Sta Rgt (ft ) 
Culv WS In (ft ) 1006.86 Weir Submerg 
Culv WS Out (ft) 1006.62 Weir Max Depth (ft ) 
Cul v Nml Depth (ft) 6.00 Weir Avg Depth (ft) 
Culv Crt Depth (ft) 3.98 Wr Flw Area (sq ft ) 
Culv Ful Lngh (ft ) Min Top Rd (ft ) 1008.45 

Note: The normal depth exceeds the height of the culvert. The program assumes that the normal 
depth is equal to the height of the culvert. 

CROSS SECTION 
REACH: Reach 1 

INPUT 
Description: 6.5' 
Station Elevation 

Sta Elev 
-43.5 1 008 . 23 

77 . 5 1008 . 23 

Manning's n Values 
Sta n Val 

-43.5 . 035 
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RIVER: Mari copa Drain 
RS: 25450 

depth @ OS o f CBC 
Data num= 7 

Sta Elev Sta Elev 
-39.5 1008.23 -32.5 1008.23 

107 1008.23 

num= 3 
Sta n Val Sta n Val 

-43.5 . 03 77.5 .035 
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I 
Bank Sta: Left Right Lengths: Left Channel Ri ght Coeff Cont r. Expan. 

I -43.5 77. 5 so 50 so .1 .3 

CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS: 25 4 00 

I INPUT 
Description: 6.5' depth ® DS of CBC 
Station El e v a t ion Data num= 7 

Sta ·Elev Sta Elev Sta Elev Sta Elev Sta Elev 

I -43.5 1008.18 - 39.5 1008.18 -32 .5 1008.18 0 1001 . 68 45 1001.68 
77.5 1008.18 1 07 1008.18 

Manning's n Val u es num= 3 

I 
Sta n Val Sta n Val Sta n Val 

-4 3.5 . 03 5 -4 3 . 5 .03 77.5 .035 

Bank Sta : Left Right Lengths: Left Channel Right Coeff Contr . Expan. 
- 43. 5 77.5 1120. 1 ll2 0. 1 1120.1 . 1 . 3 

I CROSS SECTION RI VER: Mari copa Drain 
REACH: Reach 1 RS: 2428 0 

INPUT 

I Description: Bgn 5:1 SS, 6. 5 ' depth us o f Dr op 
Station Elevation Data num= 7 

Sta Elev S ta Elev Sta Elev Sta Elev Sta Elev 
-43.5 1006.87 -39.5 1006.87 -32.5 1006.87 0 1000.37 45 1000.37 

I 
77. 5 1 006.87 107 1006.87 

Manning ' s n Values num= 3 
Sta n Va l Sta n Va l Sta n Va l 

-43.5 . 035 -32 . 5 .03 77.5 . 03 5 

I Bank Sta: Left Right Lengths: Left Channel Right Coeff Cont r . Expan . 
-32.5 77.5 40 40 40 . 1 . 3 

CROSS SECTION RIVER: Maricopa Drain 

I REACH: Reach 1 RS : 2424 0 

INPUT 
Description: Bgn 6.5' depth ® Top o f Drop 

I 
Station Elevation Data num= 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
- 53.5 1 006.87 -49. 5 100 6 . 87 -42.5 1006.87 0 1 000.37 45 1000.37 
87.5 1006 .87 107 10 06.87 

I 
Manning's n Values num= 3 

Sta n Val Sta n Val Sta n Val 
-53. 5 .0 35 -42 . 5 . 03 87.5 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan . 

I -42.5 87.5 4 0.86 40.86 40 . 86 . 1 . 3 

CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS: 24200 

I INPUT 
Description: Bottom of Drop, D=8 . 5' 
Station Elevation Data num= 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

I 
-53. 5 1 00 6 . 87 - 49.5 1006.87 -42 . 5 1006 . 87 0 99 8.37 45 998.37 
87. 5 1006.87 1 07 1006.87 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Va l 

I -53.5 .035 -42 . 5 .0 3 87.5 .03 5 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cont r . Expan . 
-42.5 87.5 50 50 5 0 . 1 . 3 

I CROSS SECTION RIVER: Maricopa Drain 
REACH : Reach 1 RS: 24150 

I 
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I 
INPUT 

I 
Descriptio n: End 6.5' depth 
Station Elevation Dat a num= 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-43 . 5 1 00 4 .8 -39.5 1004.8 -32.5 1004.8 0 998 . 3 45 998.3 

77 . 5 1004.8 107 1004 .8 

I Manning's n Values num= 3 
Sta n Va l Sta n Va l Sta n Val 

-4 3.5 . 035 -43. 5 .03 77.5 . 0 35 

I Bank Sta : Left Right Lengths: Left Channel Right Coe ff Contr. Expan. 
-43.5 77.5 50 50 50 .1 .3 

CROSS SECTION RIVER: Maricopa Drain 

I 
REACH : Reach 1 RS: 241 00 

INPUT 
Description : End 6.5' dept.h 
Station Elevation Dat.a num= 7 

I Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-43 . 5 1 00 4.75 -39.5 1003.75 -27.5 1003 .7 5 0 998.25 45 998.25 
77.5 1004.75 1 0 7 10 04.75 

Manning's n Values num= 3 

I Sta n Val Sta n Val Sta n Val 
-43 . 5 .035 -43.5 .03 77 . 5 :03 5 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 

I 
-43 . 5 77.5 2 1 00 21 00 2100 . 1 .3 

CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS: 22000 

I INPUT 
Description: Above Drop, Bgn 5:1 ss 
Station Elevation Data num= 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

I 
-43.5 1002. 4 -39 . 5 1001 . 4 -27.5 1001.4 0 99 5.9 45 995.9 
77.5 1002 . 4 82.5 1002.4 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

I 
-43 . 5 . 03 5 -43.5 . 03 77.5 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coef f Contr. Expan . 
-43.5 77.5 200 200 200 .1 . 3 

I CROSS SECTION RIVER : Maricopa Drain 
REACH : Reach 1 RS: 21800 

INPUT 

I 
Description: 
Station Elevation Dat.a num= 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-43.5 1002.18 -39 . 5 1001.18 -27. 5 1001.18 0 995.68 45 995.68 
77.5 1002.18 107 1002.18 

I Manning's n Values num= 3 
Sta n Va l Sta n Val Sta n Val 

-43 . 5 .035 -43.5 .03 77.5 .035 

I Bank Sta: Left Right Lengths: Left Channel Right Coef f Contr . Expan . 
-43.5 77.5 609.96 609 . 96 609.96 .1 . 3 

CROSS SECTION RIVER: Maricop a Drain 

.I 
REACH: Reach 1 RS: 21190 

INPUT 
Description: Above Drop, Bgn 5 :1 ss 
Station Elevation Data num= 7 

I 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

-43.5 1001.55 -39 . 5 1000.55 -27.5 1 000.5 5 0 99 5.05 45 995.0 5 
77 . 5 1001.55 107 1001.55 

I 
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I 
Mann ing ' s n Val u es num= 

I 
Sta n Val Sta n Val Sta n Val 

-43.5 . 035 -43 . 5 . 0 3 77.5 . 0 35 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr . Expan. 
-43.5 77.5 20 20 20 .1 .3 

I CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS: 21170 

INPUT 

I Description : Top of Drop, Bgn6.5 ' depth 
Station Elevation Data n um= 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-48.5 1 001 . 53 -44.5 10 00 . 53 -32.5 1000 . 53 0 995. 03 45 995 . 03 

I 
82 .5 1001.53 1 07 1001.53 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

-48.5 . 035 -48.5 .03 82.5 . 035 

.I Bank Sta: Left Right Lengt hs: Left Channel Right Coef f Contr . Expan. 
- 48 . 5 82.5 20 .55 20.55 20.55 .1 .3 

I 
CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach l RS: 21150 

INPUT 
Description: 7.5 depth Bottom of Dr op 

I 
Station Elevation Data num= 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-48 . 5 1001.5 -44.5 10 00 . 5 -32 .5 1000.5 0 994 45 994 
82.5 1001 . 5 

I Manning's n Values num= 3 
Sta n Va l Sta n Val Sta n Val 

-48.5 . 035 -48.5 . 03 82.5 . 03 5 

Bank Sta: Left Right Lengths: Left Channel Right Coef f Cont r . Expan. 

I -48.5 82.5 150 150 150 .1 .3 

CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS: 2 1 050 

I INPUT 
Description: 7.5 depth 
Station Elevation Data num= 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

I -48.5 1001.4 -44.5 1000 . 4 -32.5 1000.4 0 993.9 45 993.9 
82.5 1001.4 107 1001.4 

Manning's n Va l ues num= 3 

I 
Sta n Val Sta n Val Sta n Val 

-48 . 5 . 035 -48 . 5 . 03 82. 5 . 035 

Bank Sta : Left Right Lengths: Left Channel Right Coe ff Cont r . Expan . 
-48.5 82.5 35 0 3 50 350 .1 .3 

I CULVERT RIVER: Maricopa Drain 
REACH: Reach 1 RS: 20825 

INPUT 

I Description: Culvert @ Baseline Rd 
Distance from Upstream xs 5 
Deck/ Roadway Wi dth 32 
Weir Coefficient 2.6 

I 
Bridge Deck/ Roadway Skew 
Upstream Deck/ Roadway Coordinates 

num= 2 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cor d 

-100 1004 100 1004 

I Upstream Bridge Cross Section Data 
Station Eleva tion Data num= 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

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

- 48 . 5 1001.4 -44. 5 100 0.4 -32.5 1 000 .4 0 993 . 9 45 9 93 . 9 
82.5 1001.4 107 1001.4 

Manning 's n Va lues num; 3 
Sta n Va l Sta n Val Sta n Val 

-4 8 . 5 .035 -48.5 .03 82.5 . 035 

Bank Sta : Left Right Coeff Cont r. Expan. 
-48 . 5 82.5 . 1 .3 

Downstream Deck/ Roadway Coordinates 
num; 2 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

-100 1 004 100 1 00 4 

Downs tream Bridge Cross Section Data 
Station Elevation Data num; 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-48.5 1001.02 -44.5 1 000.0 2 -32.5 1000.02 0 993.52 45 993.52 

8 2 .5 1 001.02 107 1001 . 02 

Manning 's n Va l ue s num; 3 
Sta n Val Sta n Va l Sta n Va l 

-4 8. 5 . 03 5 -48.5 .03 82.5 .035 

Bank Sta: Left Right Coeff Contr . Expan. 
-48 . 5 82.5 . 1 .3 

Upstream Embankment side slope 
Downst ream Embankment side slope 
Maximum al l owable submergence for weir 
Elevation at which weir flow begins 
Energy head used in spillway design 
Spillway height used in design 

flow 

0 horiz. to 1.0 ve rtical 
0 horiz. to 1 . 0 ve r tical 

.95 

We ir c rest shape Broad Crested 

Number of Cul verts 1 

Culvert Name Shape Rise 
Cul vert #1 Box 6 
FHWA Chart # 8 - flared wingwalls 

Span 
1 0 

FHWA Scale # 1 - Wingwall flared 30 to 75 deg. 
Solution Criteria; Highest U.S. EG 
Cul vert Upstrm Dist Length n Value Entrance Loss Coef 

.2 34 181 . 5 .0 13 
Number of Barrels ; 3 
Upstream Elevation 993 . 85 
Centerline Stations 

Sta . Sta. St a . 
11 22 33 

Downstream Elevation ; 993. 65 
Centerline Stations 

Sta . Sta. Sta . 
11 22 33 

CULVERT OUTPUT Profile #PF 1 
Culvert ID : Culvert #1 

Culv Q (c fs ) 1350.00 Culv Vel In (ft / s ) 
# Barrels 3 Cul v Ve l Out (ft / s ) 
Q Barrel (c fs ) 450.00 Culv Inv El Up ( ft) 

E .G. us. (ft) 1000 . 89 Culv Inv El Dn (ft ) 
w.s. us . (ft ) 1000.79 Culv Frctn Ls (ft ) 
Delta EG (ft ) 1 . 13 Cul v Ext Lss (ft ) 
Delta WS (ft ) 1.17 Culv Ent Lss ( f t ) 
E.G . IC (ft ) 1000.29 Q Weir (cfs ) 
E.G. oc (ft ) 1000.89 Weir Sta Lft (ft ) 
Culvert Contro l Outlet Weir Sta Rgt (ft ) 
Cul v WS In (ft ) 99 9 . 83 Weir Submerg 
Culv WS Out (ft ) 999.62 Weir Max Depth (ft ) 
Culv Nml Depth (f t) 6.00 Weir Avg Depth (ft ) 
Culv Crt Depth (f t) 3 .9 8 Wr Flw Area (sq ft ) 

Exit Los s Coe f 
1 

7.52 
7 . 53 

993.85 
993.6 5 

0.2 1 
0.75 
0.18 

Cul v Ful Lngh (ft ) Min Top Rd (ft ) 1001 . 40 
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I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Note · The normal depth exceeds the height of the culvert. 
dep t h is equal to the height of the culvert. 

The program assumes that the normal 

CROSS SECTION 
REACH: Reach 1 

RIVER: Maricopa Drain 
RS: 20700 

INPUT 
Descr iption: 7.5 depth 
Station Elevation Data num= 7 

Sta Elev Sta Elev Sta Elev 
-48.5 100 1.02 -44.5 1000 . 0 2 -32.5 1000.0 2 
82.5 1001.02 107 1001.02 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

-48 . 5 . 03 5 -48.5 . 0 3 82.5 . 035 

Bank Sta: Left Right Lengths: Left Channel 
-48.5 82.5 1200 1200 

CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS: 1950 0 

INPUT 
Description : 7.5' depth, BW=54' -
Station Elevation Data num= 7 

Sta Elev Sta Elev Sta Elev 
-48.5 999.7 -44 .5 998.7 -32.5 998.7 
82.5 999.7 107 999 . 7 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Va l 

-48.5 .035 -48 . 5 . 03 82.5 . 03 5 

Bank Sta: Left Right Lengths: Left Channel 
-48.5 82.5 600 600 

CROSS SECTION RIVER : Mari copa Drain 
REACH: Reach 1 RS: 19 000 

INPUT 
Description: 7 . 5' depth, BW=45' - us of Culvert at 
Station Elevation Data num= 7 

Sta Elev Sta Elev Sta Elev 
-48.5 999.15 -44 .5 998. 15 -32.5 998.15 
82.5 999.15 107 999 . 15 

Manning's n Values num= 
Sta n Val Sta n Val Sta n Va l 

-48.5 .035 -48 .5 .03 82.5 .035 

Bank Sta: Left Right Lengths: Left Channel 
-48.5 82.5 200 200 

CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS: 18860 

INPUT 
Description : 7. 5' depth, BW=45' - us of Culvert at 
Station Elevation Data num= 6 

Sta Elev Sta Elev Sta Elev 
-48.5 998.97 -44.5 997.97 -32.5 997.97 
82.5 998.97 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Va l 

-48.5 .0 35 -48.5 .03 82.5 .03 5 

Bank Sta: Left Right Lengths: Left Channel 
-48.5 82.5 110 110 

CULVERT RIVER: Maricopa Drain 
REACH: Reach 1 RS: 18802 

INPUT 

Sta Elev 
0 993.52 

Right Coeff 
1200 

Sta E1ev 
0 992.2 

Right Coeff 
600 

59th Ave 

Sta Elev 
0 991.65 

Right Coeff 
200 

59th Ave 

Sta Elev 
0 991 . 47 

Right Coe ff 
110 
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Sta Elev 
45 993.52 

Contr. Expan. 
.1 .3 

Sta E1ev 
45 992.2 

Contr . Expan. 
.1 . 3 

Sta Elev 
45 991.6 5 

Contr. Expan . 
.1 .3 

Sta Elev 
45 991.4 7 

Contr. Expan. 
. 1 .3 

B- II 



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

Descr i ption : Culvert @ 59 t h Ave 
Distance from Upstream xs 5 
Deck/ Roadway Width 32 
Weir Coefficient 2.6 
Bridge Deck/ Roadway Skew 
Upstream Deck/ Roadway Coordinates 

num= 2 
Sta Hi Cord La Cord Sta Hi Cord Lo Cord 

-1 00 1 00 1 100 1001 

Upstream Bridge Cross Section Data 
Station Elevation Data num= 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-48 .5 998.97 -44 . 5 997.97 -32.5 997.97 0 99 1.4 7 45 991.47 

82 . 5 998.97 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

-48 . 5 . 035 -48.5 .03 82.5 . 035 

Bank Sta: Left Right Coeff Cont r . Expan. 
- 48.5 82 . 5 .1 . 3 

Downstream Deck/ Roadway Coordi nates 
num= 2 
Sta Hi Cord Lo cord Sta Hi Cord Lo Co rd 

-1 00 999.5 100 999.5 

Downstream Bridge Cross Section Data 
Station Elevation Data num= 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-48.5 998.88 -44.5 997.88 - 32.5 997.88 0 991.38 45 991 . 38 
82.5 998.88 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Va l 

-48.5 . 035 -48 . 5 .03 82 . 5 .03 5 

Bank Sta : Left Right Coeff Contr . Expan . 
-4 8.5 82 . 5 . 1 .3 

Upstream Embankment side slope 
Downstream Embankment side slope 
Maximum all owable submergence for weir flow 
Elevation at wh ich weir flow begins 

0 horiz. to 1. 0 vertical 
0 horiz. to 1. 0 ver tical 

.95 

Energy head used in spillway design 
Spill way height used in design 
Weir crest shape Broad Crested 

Number of Culverts 1 

Culvert Name Shape Rise 
Culvert ij1 Box 7 
FHWA Chart ij 8 - flared wingwalls 

Span 
10 

FHWA Scale ij 1 - Wingwall flared 30 to 75 deg. 
Solution Criteria = Highest U. S . EG 
Culvert Upstrm Dist Length n Value Entrance Loss Coef 

. 2 40 48 .013 
Number of Barrels = 4 
Upstream 
Centerline 

Sta . 
5 

Elevation 
Stations 
Sta. 

16 

991 . 43 

Sta. Sta. 
27 38 

Downstream Elevation= 991.38 
Centerline Stations 

Sta . Sta. 
5 16 

Sta. 
27 

Sta . 
38 

CULVERT OUTPUT Profile #PF 1 
Culvert ID : Culvert #1 

Culv Q (cfs ) 
ij Barrels 
Q Barrel (cfs) 
E.G. US. (ft ) 
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1350.00 
4 

337 .5 0 
999.04 

Culv Vel In ( f t / s ) 
Culv Vel Out (ft / s ) 
Culv Inv El Up (ft ) 
Culv Inv El Dn (ft ) 

Appendix B 

Exit Loss Coef 
1 

4.82 
4.82 

991.43 
991.38 
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I 
w.s . us. (ft ) 99 8. 97 Cul v Frctn Ls (ft ) 0 . 03 

I 
Delta EG ( ft ) 0 . 3 8 Culv Ext Lss (ft ) 0 .28 
Delta WS (ft ) 0 .39 Culv Ent Lss (ft ) 0 . 0 7 
E.G. I C (ft ) 996.68 Q Weir (c fs ) 
E.G . oc (ft ) 999. 04 Wei r Sta Lft ( f t) 
Culvert Control Outlet We ir Sta Rgt (ft ) 

I Culv WS In (ft ) 998.43 Weir Submerg 
Culv WS Out (ft ) 998.38 Weir Max Depth (ft ) 
Cul v Nml Depth (ft) Wei r Avg Depth (ft ) 
Culv Crt Depth (ft ) 3.28 Wr Flw Area (sq ft ) 

I 
Culv Ful Lngh ( ft} 48.00 Min Top Rd (ft ) 10 01 .00 

CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS: 1875 0 

I INPUT 
Description: 7.5' depth , BW=45' - Downstream of Culvert at 59th Ave 
Station Elevation Data num= 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

I -48.5 998 . 88 - 44.5 997.88 -32.5 997.88 0 991. 38 45 991.38 
82.5 998.88 

Manning's n Values num= 3 

I 
Sta n Val Sta n Val Sta n Val 

-48 . 5 .0 35 -48.5 . 03 82.5 . 035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
- 48.5 82.5 50 5 0 5 0 .1 .3 

I CROSS SECTI ON RI VER : Maricopa Drai n 
REACH : Reach 1 RS : 18700 

INPUT 

I Description : 7.5' d epth , BW=45' -
Station Elevation Data num= 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-4 8.5 998.82 -44.5 997 . 82 -32.5 997.82 0 99 1 .32 45 991.32 

I 
82. 5 998.82 

Manning's n Valu es num= 3 
Sta n Val Sta n Va l Sta n Val 

-48.5 .035 -48.5 .03 82. 5 . 035 

I Bank Sta: Left Right Lengths: Left Channel Right Coef f Cont r . Expan. 
-48. 5 82.5 2000 2000 2000 .1 . 3 

CROSS SECTION RIVER: Mari copa Drain 

I REACH: Reach 1 RS: 16 700 

INPUT 
Description: Begn7.5' depth, BW =45' 

I 
Station Elevation Data num= 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-49 .5 996.6 1 -44.5 99 5 . 61 -32 . 5 99 5 .6 1 0 98 9. 11 45 989 .11 

82 .5 996.61 

I 
Manning's n Value s num= 3 

Sta n Val Sta n Val Sta n Val 
-49 . 5 . 03 5 -49.5 .03 82.5 .035 

Bank Sta: Left Right Lengths: Left Channel Ri ght Coeff Contr . Expan . 

I -49.5 82.5 380 380 380 .1 . 3 

CROSS SECTION RIVER: Mari copa Drain 
REACH : Reach 1 RS: 16320 

I INPUT 
Description: U/ S o f Drop Structure 
Station Elevation Data num= 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta El e v 

I 
-50 .5 99 5.59 -46 .5 994.59 -34 . 5 99 4 . 59 0 988.69 45 988.69 

84 . 5 99 5 .59 

Manning's n Va l ue s num= 3 

I 
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I 
Sta n Val S ta n Val Sta n Val 

- 5 0 .5 . 035 -5 0 .5 . 03 84 . 5 . 035 

I Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan . 
-50.5 84 . 5 20 . 36 20.36 20.36 . 1 .3 

I 
CROSS SECTION RIVER: Mari copa Drain 
REACH: Reach 1 RS: 16300 

INPUT 
Description: D/ S o f Dr op Stn1cture 

I Station Elevation Data num= 6 
Sta Elev Sta Elev Sta Elev Sta El ev Sta Elev 

-50.5 99 5 .57 -46.5 99 4 .57 -34.5 99 4.57 0 987.67 45 987 . 67 
84.5 995. 5 7 

I Manning's n Va l u es num= 3 
Sta n Va l Sta n Val Sta n Val 

-50.5 . 035 -50.5 .0 3 84.5 .035 

I 
Bank Sta: Left Right Lengths: Left Channe l Right Coeff Contr . Expan . 

-50.5 84 . 5 250 25 0 250 . 1 .3 

CROSS SECTION RIVER: Mari copa Drain 
REACH: Reach 1 RS : 16250 

I INPUT 
Descr·iption: us 63 rd Av Culvert 
Statio n Elevation Data num== 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

I -4 9. 5 99 5.12 -44.5 994.12 - 32.5 99 4.12 0 987 . 62 54 987.62 
91.5 99 5 . 12 

Manning's n Values num= 3 

I 
Sta n Val Sta n Va l Sta n Val 

-49.5 . 03 5 -4 9.5 . 03 91.5 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cont r. Expan. 
-49 . 5 91.5 200 200 200 .1 .3 

I CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach l RS: 16 050 

INPUT 

I Description: us 63 rd Av Cul vert 
Station Elevation Data num= 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-49 . 5 994.9 -44.5 993.9 -32 . 5 993.9 0 987. 4 54 987.4 

I 
91.5 994.9 

Manning's n Values num= 3 
Sta n Va l Sta n Val Sta n Va l 

-49.5 . 03 5 -49.5 . 03 91.5 . 035 

I Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
-49 . 5 91. 5 150 150 15 0 .1 .3 

I 
CULVERT RIVER: Maricopa Drain 
REACH : Reach 1 RS : 1597 6 

INPUT 
Description : Culvert @ 63rd Ave 

I 
Distance from Ups tream XS 5 
Deck/ Roadway Width 2 0 
Weir Coefficient 2 .6 
Bridge Deck/Roadway Skew 
Upstream Deck/Roadway Coordinates 

I num= 2 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

-100 998.5 100 998. 5 

I 
Upstream Bridge Cross Section Data 
Station Elevation Data num= 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta E1ev 
- 49.5 994.9 -44 . 5 993.9 -32.5 993.9 0 987 . 4 54 987. 4 

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

91. 5 99 4. 9 

Manning ' s n Val ues num= 3 
Sta n Val Sta n Val Sta n Val 

-49.5 .03 5 - 49.5 .0 3 91.5 . 0 35 

Bank Sta: Left Right Coeff Con tr. Expan. 
-49.5 91.5 . 1 . 3 

Downstream Deck/ Roadway Coordinates 
num= 2 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

-1 00 998 1 00 998 

Downstream Bridge 
Station Elevation 

Cross Section Data 

Sta Elev 
-49.5 994 . 73 
91.5 994 . 73 

Data 
Sta 

-44.5 

Manning's n Values 
Sta n Val Sta 

-49.5 .0 3 - 49.5 

Bank Sta: Left Right 
-49.5 91.5 

num= 
Elev 

993.73 

num= 
n Val 

. 03 

6 
Sta 

- 32.5 

3 
Sta 

91 . 5 

Coeff Contr. 
.1 

Elev 
993. 73 

n Val 
. 03 

Expan . 
.3 

Sta 
0 

Elev 
987 .2 3 

Sta 
54 

Elev 
987 . 23 

Upstream Embankment side slope 
Downst r eam Embankment side slope 
Maximum allowable submergence for weir flow 
Elevation at which weir flow begins 

0 h o riz. t o 1. 0 v ertical 
0 horiz . t o 1 . 0 v ertical 

.9 5 

Energy head used in spillway design 
Spillway height used in des ign 
Weir crest shape Broad Crested 

Number of Culverts 1 

Culvert Name Shape Ri se 
Culvert #1 Box 7 
FHWA Chart # 8 - flared wingwalls 

Span 
10 

FHWA Scale # 1 - Wingwall flared 30 to 75 deg . 
Solut i on Criteria = Highest U. S. EG 
Culvert Upstrm Dist Length n Value Entrance Loss Coef 

. 2 59 32 . 013 
Number of Barrels = 
Upstream Elevation 
Centerline Stations 

Sta. Sta . 
6 17 

Downstream Elevation 
Centerline Stations 

Sta . Sta . 
6 17 

5 

Sta. 
28 

= 

Sta . 
28 

987 . 33 

Sta. 
39 

987.3 

Sta. 
39 

CULVERT OUTPUT Profile #PF 1 
Cul vert ID : Culvert #1 

Culv Q (cfs ) 
# Barrels 
Q Barrel (cfs ) 
E . G. US . (ft ) 
w.s . us. (ft ) 
Delta EG (ft ) 
Delta WS (ft ) 
E.G. IC (ft ) 
E . G. OC (ft ) 
Culvert Control 
Culv WS In (ft ) 
Culv WS Out (ft ) 
Culv Nml Depth (ft ) 
Culv Crt Depth (ft ) 
Culv Ful Lngh (ft ) 

2800.00 
5 

560.00 
995.10 
994 . 83 

1 .12 
1.27 

994 .78 
99 5 .10 
Outlet 
993 . 62 
993.56 

7.00 
4.60 

Sta. 
so 

Sta. 
50 

Culv Vel In (ft / s ) 
Culv Vel Out (ft / s ) 
Culv Inv El Up (ft ) 
Culv Inv El On (ft ) 
Culv Frctn Ls ( f t ) 
Cul v Ext Lss (ft ) 
Culv Ent Lss (ft ) 
Q Weir (cfs ) 
Weir Sta Lft (ft ) 
Weir Sta Rgt (ft ) 
Weir Submerg 
Weir Max Depth (ft ) 
Weir Avg Depth (ft ) 
Wr Flw Area (sq ft ) 
Min Top Rd (ft ) 

Exit Los s Coe f 
1 

8 . 90 
8. 94 

987. 3 3 
987 .30 

0.0 5 
0 . 83 
0 . 25 

998.5 0 

Note: The normal depth exceeds t he height of the cu l vert. Th e program assumes that the normal 
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I 
depth is e qual t o the height of t h e culvert . 

I CROSS SECTION RI VER: Maricopa Drain 
REACH: Reach 1 RS : 1590 0 

INPUT 

I 
Description: OS of 63rd Av Culvert 
Station Elevation Data num: 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-49.5 994 . 73 -44.5 993.73 -32.5 993 . 73 0 987.23 54 987.23 
91.5 994.73 

I Manning's n Values num: 3 
Sta n Val Sta n Val Sta n Val 

-49.5 .03 -49.5 .03 91.5 .03 

I Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr . Expan. 
-49.5 91.5 1169.76 1169.76 1169.76 .1 .3 

CROSS SECTION RIVER: Maricopa Drain 

I 
REACH: Reach 1 RS: 14730 

INPUT 
Description: US of Drop 
Station Elevation Data num: 6 

I 
Sta E1ev Sta Elev Sta E1ev Sta Elev Sta E1ev 
-46 991.44 -42 990.44 -30 990.44 0 985.94 54 985.94 

89 991.49 

Manning's n Values num: 3 

I Sta n Val Sta n Val Sta n Val 
-46 . 03 -46 .03 89 . 03 

Bank Sta: Left Right Lengths: Left Channel Ri ght Coef f Contr. Expan . 

I 
-4 6 89 30 30 30 .1 . 3 

CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS: 147 00 

I 
INPUT 
Description: DS Drop #1 
Station Elevation Data num= 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-47 991.4 -42 990 . 4 -30 990.4 0 984.4 54 984.4 

I 89 994.4 

Manning's n Values num= 
Sta n Va l Sta n Val Sta n Va l 

I 
-4 7 .03 -47 .03 89 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan . 
-47 89 200 200 200 .1 . 3 

I 
CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS: 14500 

INPUT 
Description: End Rt Bank Trans 

I Station Elevation Data num: 6 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-47 991.18 -42 990. 18 - 30 990. 18 0 984.18 54 984.18 

89 994.18 

I Manning's n Value s num: 3 
Sta n Val Sta n Val Sta n Val 
-4 7 .03 -4 7 .03 89 .03 

I Bank Sta: Left Right Lengths : Left Channel Right Coeff Contr . Expan. 
- 47 89 50 50 50 .1 .3 

CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS: 1445 0 

-1 INPUT 
Description: Bgn Rt Bank Trans 

I 
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I 
Scation Elevat ion Da ta num= 6 

Sta Elev Sta Slev Sta Elev Sta Elev Sta Elev 

I -47 991.13 -42 990.13 - 30 990. l3 0 98 4. 13 54 984 .13 
104 99 4 . 13 

Manning's n Value s num= 3 

I 
Sta n Val Sta n Val Sta n Va l 
-47 . 03 -4 7 .03 104 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
-4 7 1 04 4300 4300 43 00 .1 .3 

I CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS: 10150 

I 
INPUT 
Descript ion : BW = 54. End Rt Bank Trans 
Station Elevation Data nurn= 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-47 986.4 -42 985.4 -30 985.4 0 979.4 54 979.4 

I 
104 989.4 

Manning's n Values nurn= 3 
Sta n Val Sta n Va l Sta n Val 
-47 . 03 -47 .0 3 104 .03 

I Bank Sta: Left Right Lengths: Left Chanhel Right Coef f Contr. Expan. 
-4 7 104 50 50 50 .1 .3 

I 
CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS : 10100 

INPUT 
Description: Bgn Rt Bank Trans 

I 
Station Elevation Data num= 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-47 986.3 5 -42 985.35 -30 985.35 0 979.35 58 979.3 5 

93 986.3 5 

I Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
-47 .03 -47 .0 3 93 .03 

I 
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan . 

-47 93 150 150 150 .1 .3 

CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS: 99 50 

I INPUT 
Description: End Bw = 70' D= 7ft' 
Station Elevation Data nurn= 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta El ev 

I -47 986.18 -42 985.18 -30 985.18 0 979 . 18 70 979.18 
105 986.18 

Manning's n Values nurn= 3 

I 
Sta n Val Sta n Val Sta n Val 
-47 .03 -47 .03 105 .03 

Bank Sta: Left Right Lengths : Left Channel Right Coeff Contr . Expan. 
-47 105 577.92 577.92 577 .9 2 . 1 .3 

I CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS: 9372 

INPUT 

I Description: End RT Wall No. 8 
Station Elevation Data num= 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-47 985.54 -42 984.54 -30 984.54 0 97 8.54 70 978.54 

I 
105 985.54 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

I 
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I 
-4 7 . 0 3 - 4 7 . 03 105 . 03 

I Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
-47 1 05 48 4 8 48 .1 .3 

CROSS SECTION RIVER: Mari c opa Drain 

I 
REACH: Reach 1 RS : 9324 

INPUT 
Description: RT Wall No. 8 
Station Elevation Data num= 6 

I Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-47 985.48 -42 984 . 48 -3 0 984.48 0 978 . 48 70 978.48 

70.1 985.48 

I 
Manning's n Values num= 3 

Sta n Val Sta n Val Sta n Val 
-47 .0 3 -47 . 03 70 .1 . 03 

Bank Sta: Left Right Lengths: Left: Channel Right Coeff Contr. Expan. 

I 
-47 7 0 .1 100 100 100 .1 .3 

CROSS SECTION RI VER: Mari c opa Drain 
REACH: Reach 1 RS: 9224 

I INPUT 
Description : RT Wall No . 8 
Station Elevation Data num= 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

I 
-47 985.37 -42 984.37 -30 984.37 0 978 . 37 70 978 . 37 

70.1 985.37 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

I 
-47 . 03 -47 .03 70.1 .03 

Bank Sta: Left Right: Lengths: Left Channel Right Coeff Contr. Expan. 
-47 70.1 30 30 30 .1 .3 

I CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS: 9194 

INPUT 

I 
Description: Bgn RT Wall No. 8 
Station Elevation Data num= 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-47 985.34 -42 984.34 -30 984 . 34 0 978.34 70 978.34 
105 985.34 

I Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
-47 . 03 -47 .03 105 .03 

I Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan . 
-47 105 875 . 88 875.88 875.88 .1 .3 

CROSS SECTION RIVER: Maricopa Drain 

I 
REACH: Reach 1 RS: 8318 

INPUT 
Description: End RT Wall No . 7 
Station Elevation Data num= 6 

I 
Sta Elev Sta Elev Sta Elev Sta Elev Sta El ev 
-47 984 . 38 -42 983.38 -30 983.38 0 977. 38 70 977 . 38 
105 984 . 38 

Manning's n Values num= 3 

I Sta n Val Sta n Val Sta n Val 
-47 .03 -47 .03 105 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 

I 
-47 105 63 63 63 . 1 . 3 

CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS: 8255 

I 
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I 
INPUT 

I Description: RT Wall No . 7 
Station Elevation Data num= 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-47 98 4. 31 -42 983.31 -30 983.31 0 977.31 70 977 . 31 

I 
70. 1 984.31 

Manning's n Values num= 3 
Sta n Val Sta n Va l Sta n Val 
-4 7 .03 -47 .03 70.1 . 03 

I Bank Sta: Left Right Lengths: Left Channe l Right Coeff Contr. Expan. 
-4 7 70 .1 100 100 100 .1 .3 

CROSS SECTION RIVER: Maricopa Drain 

I REACH: Reach 1 RS: 8155 

INPUT 
Description: RT Wall No. 7 

I 
Station Elevation Data num= 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-47 984.2 -42 983.2 -30 983.2 0 977.2 70 977.2 

70. 1 984.2 

I 
Manning's n Values num= 3 

Sta n Val Sta n Val Sta n Val 
•47 .03 -47 .03 70.1 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 

I -47 70.1 38 38 38 .1 .3 

CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS: 8117 

I INPUT 
Description: Bgn RT Wall No. 7 
Station Elevation Data num= 6 

Sta Elev Sta Elev Sta E1ev Sta Elev Sta Elev 

I 
-47 98 4 . 16 -42 983.16 -30 983.16 0 977.16 70 977.16 
105 98 4 .16 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

I -47 .03 -47 .03 105 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan . 
-4 7 105 716.85 716.85 716.85 .1 . 3 

I CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS: 7400 

INPUT 

I 
Description: Bank Ht Trans 
Station Elevation Data num= 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-47 983.37 -42 982.37 -30 982.37 0 976.37 70 976.37 
1 05 98 3.37 

I Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Va l 
-47 .03 -47 .03 10 5 .03 

I Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan . 
-47 105 120 120 120 .1 . 3 

CROSS SECTION RIVER: Maricopa Drain 

I REACH: Reach 1 RS: 7280 

INPUT 
Description: End RT Wall 6 
Station Elevation Data num= 6 

I Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-47 983.23 -42 982.23 - 30 982.23 0 976.23 70 976.23 
125 987.23 

I 
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I 
I 

Manning's n Val u es num= 3 
Sta n Val Sta n Val Sta n Val 
-47 .03 -47 .03 125 . 03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 

I 
-4 7 125 95 95 95 .1 .3 

CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS: 7185 

I INPUT 
Description: RT Wall 6 
Station Elevation Data num: 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

I 
-47 983. 13 -42 982 .13 -30 982 . 13 0 976 . 13 70 976.13 

70 . 1 987.13 

Manning's n Value s num: 3 
Sta n Val Sta n Val Sta n Val 

I 
-4 7 .03 -47 .03 70.1 . 03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
-47 70.1 100 100 100 .1 .3 

I CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS: 708 5 

INPUT 

I 
Description: Bgn RT Wall 6 
Station Elevation Data num: 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-47 983.02 -42 982 . 02 -30 982.02 0 976.02 70 976.02 

70 .1 987.02 

I Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Va l 
-47 . 03 -47 .03 70.1 . 03 

I Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan . 
-47 70.1 55 55 55 . 1 .3 

CROSS SECTION RIVER: Maricopa Drain 

I 
REACH: Reach 1 RS: 7030 

INPUT 
Description: Bgn RT Wall 6 
Station Elevation Data num= 6 

I Sta Elev Sta Elev Sta Elev Sta Elev Sta El ev 
-47 982.97 -42 981.97 - 30 981.97 0 97 5.97 70 97 5 .97 
125 986 . 97 

I 
Manning's n Values num: 3 

Sta n Val Sta n Val Sta n Val 
-47 .03 -47 .03 125 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 

I 
-47 125 778.88 778.88 778.88 .1 . 3 

CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS: 6251 

I INPUT 
Des cription : Bgn RT Wall 6 
Station Elevation Data num: 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

I 
-47 982.01 -42 981.01 -30 981.01 0 975.01 70 975 . 01 
125 986.01 

Manning's n Values num: 3 
Sta n Val Sta n Val Sta n Val 

I 
-47 .03 -47 . 03 125 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan . 
-4 7 125 96 96 96 . 1 .3 

I 
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I 
I 

CROSS SECTION RIVER : Maricopa Drain 
REACH: Reach 1 RS : 6155 

INP!IT 
Descr iption: RT Wall 5, BW = 70' 

I 
Station Elevation Data num= 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-47 982 . 01 -42 98 1 .01 -30 981.01 0 975 . 01 70 975.0 1 

70.1 982. 0 1 116 983 . 01 

I Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
-47 . 03 -47 .03 70.1 .03 

I 
Bank Sta : Left Right Lengths: Left Channel Right Coeff Contr. Expan. 

-47 70 .1 105 105 105 .1 .3 

CROSS SECTION RIVER : Maricopa Drain 
REACH: Reach 1 RS : 6050 

I INP!IT 
Description : US Culvert 1 
Station Elevation Data num= 8 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

I -4 6 982.89 -45 981.89 -42 9 81 . 89 -4 0 981.89 0 974.89 
76 974.89 76.1 981.89 121 982.89 

Manning's n Values num= 3 

I 
Sta n Val Sta n Val Sta n Val 
-46 .03 -40 . 03 76.1 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cont r. Expan. 
-40 76.1 138 138 138 .1 .3 

I CULVERT RIVER: Maricopa Drain 
REACH: Reach 1 RS: 6012 

INP!IT 

I Description: Culvert @ Baseline west o f 75th Ave 
Distance from Upstream xs 0 
Deck/ Roadway Width 80 
Weir Coefficient 2.6 

I 
Bridge Deck/ Roadway Skew 
Upst ream Deck/ Roadway Coordinates 

num= 2 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

-1 00 984 150 98 4 

I Upstream Bridge Cross Section Data 
Station Elevation Data num= 8 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-46 982.89 -45 98 1 .89 -42 981.89 -4 0 981.89 0 974 . 89 

I 76 974.89 76.1 981.89 121 982.89 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Va l 

I 
-46 . 03 -40 .03 76.1 . 03 

Bank Sta: Left Right Coeff Contr . Expan. 
-4 0 76.1 . 1 . 3 

I 
Downstream Deck/ Roa dway Coordinates 

num= 2 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

-100 984 150 98 4 

I Downstream Bridge Cross Section Data 
Station Elevatio n Data num= 8 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-46 982.73 -4 5 981.48 -42 981.73 -40 981.73 0 974.73 

I 
76 974.73 76 . 1 981.73 121 982.73 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Va l 

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

-46 .03 

Bank Sta: Left 
-4 0 

-4 0 

Right 
76 . 1 

.0 3 76.1 

Coe ff Contr. 
.1 

. 03 

Expan. 
. 3 

Upstream Embankment s i de slope 
Downs tream Embankment side slope 
Maximum allowable submergence f o r weir 
Elevation at which weir flow begins 
Energy head used in spillway design 
Spil lway he ight used in design 

fl ow 

0 hor iz. to 1.0 vertical 
0 horiz. to 1. 0 vertical 

.9 5 

Weir c rest shape Broad Crested 

Number o f Cul ve r t s 1 

Culvert Name Shape Rise Span 
Culvert n1 Box 7 10 
FHWA Chart # 9 - flared wingwalls and Inlet top 
FHWA Scale# 1 - Wingwall flared 45 deg . ; inlet 
Solution Criteria= Highest U.S. EG 

edge bevel 
top edge bevel= 0 .43D 

Cul ve rt Upstrm Dist Length n Value 
57 68 . 013 

Entrance Loss Coef 
.2 

Exit Los s Coef 
1 

Number o f Barrels = 7 
Upstream 
Cente rline 

Sta . 
5 . 5 

Downstream 
Centerline 

Sta . 
5 . 5 

Elevation 
Stations 
Sta. 
16.5 

Sta . 
27.5 

Elevation = 
Stations 

Sta . Sta. 
16.5 27. 5 

97 4 . 84 

Sta . 
38 .5 

97 4.7 7 

Sta . 
38. 5 

CULVERT OUTPUT Profile #PF 1 
Culvert ID : Cul vert #1 

Culv Q (c fs ) 
# Barrels 
Q Barrel (c fs ) 
E.G. US . (ft ) 
w.s. us. (ft ) 
Delta EG (ft ) 
Delta WS (ft ) 
E.G. IC (ft ) 
E.G . OC (ft ) 
Culvert Control 
Culv WS In (ft ) 
Culv ws Out (ft ) 
Culv Nml Depth (ft) 
Culv Crt Depth (ft ) 
Culv Ful Lngh ( f t) 

2800 . 00 
7 

400. 00 
98 1.75 
981 . 43 

0.49 
0 .54 

980.81 
981.75 
Outlet 
980.9 5 
980.89 

5.68 
3.68 

Sta. 
49 . 5 

Sta. 
49.5 

Sta. 
. 60. 5 

Sta . 
60.5 

Sta . 
7 1. 5 

Sta. 
71 . 5 

Culv Vel In (ft / s ) 
Culv Vel Out (ft / s ) 
Culv Inv El Up (ft) 
Culv Inv El On (ft ) 
Culv Frctn Ls (ft ) 
Culv Ext Lss (ft ) 
Culv Ent Lss (ft ) 
Q Weir (cfs ) 
Weir Sta Lft (ft ) 
Weir Sta Rgt (ft ) 
Weir Submerg 
Weir Max Depth (ft ) 
Weir Avg Depth (ft ) 
Wr Flw Area (sq ft ) 
Min Top Rd (ft ) 

CROSS SECTI ON 
REACH : Reach 1 

RIVER: Maricopa Drain 
RS: 5912 

INPUT 
Description: OS Culvert 
Station Elevation Data 

Sta Elev Sta 
-46 982 .73 -45 

76 97 4.73 76.1 

Manning's n Value s 
Sta n Va l 
-46 .03 

Bank Sta: Left 
-4 0 

Sta 
-40 

Right 
76. 1 

1 
num= 8 

Elev Sta Elev 
981.48 -42 981.73 
981.73 121 982 . 73 

num= 3 
n Val Sta n Val 

.03 76.1 . 03 

Lengths: Left Channel 
62 62 

CROSS SECTION 
REACH: Reach 1 

RIVER: Mari c opa Drain 
RS : 5850 

INPUT 
Description: Bgn 76' BW 
Station Elevation Data 
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Sta 
-4 0 

Right 
62 

6.55 
6.53 

97 4 . 84 
97 4.77 

0 . 06 
0 .30 
0. 13 

984. 00 

Elev 
981 . 73 

Sta 
0 

Coeff Contr. 
. 1 

Elev 
97 4. 73 

Expan. 
.3 
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I 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-47 98 1 .63 -42 979 . 93 -30 980.63 0 974 . 63 76 97 4. 63 

I 121 982.93 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

I 
-4 7 .03 -47 . 03 121 .03 

Bank Sta: Left Right: Lengths: Left: Channel Right Coeff Contr. Expan. 
-4 7 121 40 4 0 40 .1 .3 

I 
CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS : 581 0 

INPUT 
Description: End 70' BW 

I Station Elevatio n Data num= 6 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-47 981.63 -42 97 9.93 -30 980.63 0 974 . 63 70 974.63 
115 982 .93 

I Manning's n Valu es num= 3 
Sta n Va l Sta n Val Sta n Val 
-47 . 03 -47 . 03 115 .03 

I 
Bank Sta: Left Right Lengths: Lef t Channel Right Coef f Contr . Expan . 

-47 115 606 . 9 7 606. 97 606.97 .1 .3 

CROSS SECTION RIVER: Ma ricopa Drain 
REACH: Reach 1 RS: 52 03 

I INPUT 
Description : 70' BW, end rt: wall 4 
Station El evation Data num= 6 

I 
Sta El ev Sta Elev Sta Elev Sta Elev Sta El ev 
-4 7 980 .96 -42 979.26 -30 979.9 6 0 973 . 96 70 973 . 96 
115 98 2.26 

Manning's n Values num= 3 

I 
Sta n Va l Sta n Val Sta n Val 
-47 . 03 -47 . 03 115 .03 

Bank Sta: Le f t Right Lengths: Le f t Channe l Right Coeff Cont r . Expan . 
-4 7 115 78 78 78 . 1 .3 

I CROSS SECTION RIVER: Mar i c o p a Dr a i n 
REACH: Reach 1 RS: 5 12 5 

I 
INPUT 
Description: 70' BW, rt wall 4 
Station Elevation Data n um = 6 

Sta Elev Sta Elev Sta El ev Sta Elev Sta Elev 
-47 980.87 - 42 979. 1 7 -30 979 . 87 0 973.8 7 70 973.87 

I 
70.1 982.17 

Manning's n Values num= 3 
Sta n Val Sta n Va l Sta n Val 
-47 .03 -47 . 03 70.1 . 03 

I Bank Sta : Left Right Lengths : Le f t Channel Right Coe ff Contr. Expan . 
-47 70 . 1 100 100 100 . 1 . 3 

I 
CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS: 502 5 

INPUT 
Desc ription : 70' BW, rt wa l l 4 

I 
Station Elevation Data num= 6 

Sta El ev Sta Elev Sta Elev Sta Elev Sta Ele v 

I -47 980.76 -42 979.06 - 30 979.76 0 973.76 70 973.76 
70.1 982.06 

I I Manning's n Values num= 3 

I 
Sta n Val Sta n Val Sta n Val 
-47 .03 -47 . 03 70 . 1 .0 3 

I 
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I 
Bank Sta: Left Right Lengths: Left Channel Right Coe ff Cont r . Expan. 

I -4 7 70 .1 45 45 4 5 .1 .3 

CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS: 4980 

I I NPUT 
Descript ion: 70' BW, bgn rt wall 4 
Station Elevatio n Data num= 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

I 
-4 7 980.71 -42 979.0 1 -30 979 . 71 0 973 . 71 70 973.7 1 
115 982.0 1 

Manning's n Values num= 3 
Sta n Val Sta n Va l Sta n Val 

I -47 .03 -47 .0 3 115 . 03 

Bank Sta: Left Right Lengths: Left Channel Righ t Coeff Contr . Expan. 
-4 7 115 820.08 820.08 820 . 08 .1 .3 

I CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS: 4160 

INPUT 

I 
Description: 70' BW, End rt: wall 3 

Station Elevation Data num= 6 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-47 979 .8 1 -42 978 . 11 -30 978.81 0 972.8 1 70 972.81 
115 981 . 11 

I Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Va l 
-47 .0 3 -47 .03 115 .0 3 

I Bank Sta: Left Right Lengths : Left Channel Right Coeff Contr. Expan . 
- 4 7 115 85 85 85 .1 . 3 

CROSS SECTION RIVER: Mari copa Drain 

I REACH: Reach 1 RS: 4075 

INPUT 
Description : Ret Wall No. 3, 7' depth 
Station Elevation Data num= 7 

I Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-47 979.47 -42 977.72 -30 977.72 0 972 . 72 81. 4 972.72 

81.5 98 1 .72 1 02 978.72 

I 
Manning's n Values num= 3 

Sta n Val Sta n Val Sta n Val 
-4 7 .03 -47 .0 3 81.5 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 

I -47 81.5 100 1 00 100 .1 .3 

CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS: 3975 

I INPUT 
Description : Ret Wall No . 3, 7' depth 
Station Elevation Data num= 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

I 
- 41 979.36 -37 977.61 -25 977.61 0 972.61 81.4 972.61 

81.5 981.61 102 978.61 

Manning's n Value s num= 3 
Sta n Val Sta n Val Sta n Val 

I -41 .03 -41 . 03 81.5 .0 3 

Bank Sta: Left Right Lengths : Left Channel Right Coe ff Contr. Expan. 
-41 81.5 43 43 43 .1 .3 

I CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS: 3932 

I 
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I 
INPUT 
Description: 90' BW, bgn rt wall 

I S tation Elevation Data num; 6 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

-42 . 5 978.52 - 38.5 977.82 - 25 9 77.52 0 972.52 85.7 972. 52 
130.7 98 1.82 

I Manning's n Values num= 3 
Sta n Va l Sta n Val Sta n Val 

-42.5 .03 -42 . 5 .03 130.7 .03 

I 
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr . Expan . 

-42 . 5 130. 7 32 32 32 .1 .3 

CROSS SECTION RIVER: Mari copa Drain 
REACH: Reach l RS: 3900 

I INPUT 
Description: 90' BW, End 6' Ht Lt 
Station Elevation Data num= 6 

I 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-41 97 8 . 52 -37 977.52 -25 977.52 0 972 .52 89 972 . 52 
134 98 1 . 52 

Manning's n Values num; 3 

I 
Sta n Val Sta n Val Sta n Val 
-41 . 03 -41 .03 134 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coe ff Contr. Expan . 
-41 134 11 11 11 . 1 . 3 

I CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS : 3889 

I 
INPUT 
Description: 90' BW, 6' Ht, Bgn BW Taper 
Station Elevation Data num; 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-41 978.52 -37 977.52 - 25 977.52 0 972 . 52 90 972.52 

I 135 981 . 52 

Manning's n Values num; 3 
Sta n Va l Sta n Val Sta n Va l 
-41 .03 -41 .03 135 .03 

I Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
-41 135 689.08 689.08 689.08 .1 .3 

I 
CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS : 3200 

INPUT 
Description: 90' BW, 6' Ht 

I Station Elevation Data num; 6 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-41 977.76 -37 976.76 - 25 976.76 0 971.76 90 971.76 
135 980.76 

I Manning's n Values num; 3 
Sta n Val Sta n Val Sta n Val 
-41 . 03 -41 .03 135 .03 

I 
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr . Expan. 

-41 135 50 50 50 .l . 3 

CROSS SECTION RIVER : Maricopa Drain 
REACH: Reach l RS: 3150 

I INPUT 
Description: 90' BW, 6' Ht 
Station Elevation Data num; 6 

I 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-41 977.7 -37 976.7 -25 976.7 0 971.7 90 971.7 
120 977.7 

I 
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I 
Manning's n Val u es num= 3 

Sta n Val Sta n Val Sta n Val 

I -41 .03 - 41 . 03 120 . 03 

Bank Sta : Left Right Lengths: Left Channe l Right Coe ff Contr . Expan. 
-41 120 72.98 72.98 72 . 98 .1 .3 

I CROSS SECTION RIVER: Maricopa Drain 
REACH : Reach 1 RS: 3077 

INPUT 

I Descript i on: 90' BW, 6' Ht 
Station Elevation Data num= 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-41 977.62 -37 976.62 -25 976.62 0 971.62 90 97 1 . 62 

I 
120 977.62 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
-41 . 03 -41 .0 3 120 .0 3 

I Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan . 
-41 120 5 2 52 52 .1 .3 

CROSS SECTION RIVER: Maricopa Drain 

I REACH: Reach 1 RS: 3025 

INPUT 
Description : Ret Wall No. 2' 6' depth 

I 
Station Elevation Data num= 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-41 977.56 - 37 976. 56 - 25 976.56 0 971. 56 90 971.56 

90. 1 977.56 102 977.56 

I 
Manning's n Values num= 3 

Sta n Val Sta n Val Sta n Val 
-41 .0 3 -41 .0 3 90.1 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 

I -41 90. 1 1 00 100 1 00 . 1 .3 

CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS : 2925 

I INPUT 
Description: Ret Wall No . 2 , 6' depth 
Station Elevation Data num= 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

I 
-41 977. 46 -37 976 . 46 -25 976. 46 0 971.46 90 971.46 

90.1 977.46 1 02 977 . 46 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

I -41 . 03 -41 . 03 90.1 .03 

I 
Bank Sta: Left Right Lengths : Left Channel Right Coef f Contr. Expan. 

-41 90. 1 30 30 30 .1 .3 

I CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS: 2695 

INPUT 

I 
Description: 90 BW , 6' Ht 
Station Elevation Data num= 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-41 97 7.42 -37 976.42 -25 976.42 0 971 .4 2 90 971.42 
120 977.42 

I Manning ' s n Values num= 3 
Sta n Va l Sta n Val Sta n Val 
-41 .03 -41 .0 3 120 .03 

I Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
-41 120 867.96 667.96 867.96 .1 .3 

I 
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I 
CROSS SECTI ON RIVER : Maricopa Drain 

I 
REACH: Reach 1 RS: 20 27 

INPUT 
Description: 90' BW, 6 Ht 
Station Elevation Data num= 6 

I 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-41 976.68 -37 975 . 68 -25 975 . 68 0 970.68 90 970 . 68 
120 976.68 

Manning's n Va l ue s num= 3 

I Sta n Val Sta n Va l Sta n Val 
-41 . 03 -41 .0 3 12 0 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 

I 
-41 120 52 52 52 .1 .3 

CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS : 1975 

I 
INPUT 
Description: Ret Wall No. 1, 6' depth 
Station Elevation Data num= 7 

Sta Elev S ta Elev Sta Elev Sta Elev Sta Elev 
-41 976.41 -37 975 . 41 -25 975.41 0 970.41 90 970. 41 

I 90.1 976.41 102 976. 41 

Manning's n Values num= 3 
Sta n Val Sta n Va l Sta n Va l 

I 
-41 . 03 -41 .03 90 . 1 . 03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cont r . Expan. 
-41 90 . 1 100 100 100 .1 . 3 

I 
CROSS SECTION RI VER: Maricopa Drain 
REACH: Reach 1 RS: 1875 

INPUT 
Description: Ret Wall No. 1 , 6' depth 

I Station Elevation Data num= 7 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-41 976.3 -37 975.3 -25 975.3 0 970 .3 90 970.3 

90 .1 976.3 102 976.3 

I Manning's n Value s num= 3 
Sta n Val Sta n Va l Sta n Val 
-41 . 03 -41 .03 90.1 .03 

I Bank Sta: Left Right Lengths: Left Channe l Right Coeff Cont r . Expan. 
-41 90. 1 3 1 3 1 31 . 1 .3 

CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS: 1844 

I INPUT 
Description: 90' BW, 6' Ht 
Station Elevation Data num= 6 

I 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
-41 976.27 -37 97 5 .27 -25 975.27 0 970. 27 90 970.27 
120 976.27 

Manning's n Values num= 3 

I Sta n Val Sta n Val Sta n Val 
-41 .03 -41 .03 120 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr . Expan . 
-41 120 244 244 244 .1 . 3 

I CROSS SECTION RIVER: Maricopa Drain 
REACH: Reach 1 RS: 1600 

I 
INPUT 
Description: Outfall into the SR 
Station Elevation Data num= 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

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

-41 976 -37 
120 976 

Manning's n Values 
Sta n Val 
- 41 . 03 

Bank Sta: Left 
-41 

60% Design Report 
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Sta 
-41 

Right 
120 

975 - 25 975 0 970 90 970 

nurn= 3 
n Val Sta n Va l 

. 03 12 0 . 03 

Lengths: Left Channel Right Coeff Contr. Expan . 
0 0 0 .1 .3 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Reach 

Rea ch 1 
Reach 
Reach 
Reach 1 
Reach 1 
Reach 
Reach 
Reach 1 
Reach 1 
Reach 
Reach 
Reach 1 
Reac h 
Reach 
Reach 
Reach 
Reach 1 
Reach 1 
Reac h 1 
Reach 
Reach 
Reach 1 
Reach 
Reach 
Reach 1 
Reac h 1 
Reach 1 
Reach 1 

Reach 1 
Reach . 1 
Reach 
Reach 
Reach 1 
Reach 
Reach 
Reach 1 
Reach 1 
Reach 1 
Reach 
Reach 
Reach 1 
Reach 
Reach 
Reach 1 
Reach 
Reach 
Reach 1 
Reach 
Reach 
Reach l 
Reach 
Reac h 
Reach 1 
Re a ch 1 
Reach 1 
R.each 1 
Reach 1 
Reach 
Reach 
Reach 1 
Reach 
Reach 
Reach 
Reach 
Reach 1 
Reach 
Reach 
Reach 1 
Reach 
Reach 
Reach 
Reach 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reac h 1 
Reac h 1 
Reach 1 
Reach 1 
Reach 1 
Reach 
Reach 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

River Sta. 

1600 
1844 
1875 
1975 
2027 
2895 
2925 
3025 
3077 
3150 
3200 
3889 
3900 
3932 
3975 
4075 
4160 
4980 
5025 
512 5 
5203 
5810 
5850 
5912 
6012 
6050 
6155 
6251 

7030 
7085 
7185 
7280 
7 4 00 
8117 
8155 
825 5 
8318 
919 4 
922 4 
9324 
9372 
9950 
10100 
10150 
1 4 450 
14500 
14700 
14730 
15900 
15976 
160 5 0 
16250 
16300 
16320 
16700 
18700 
18750 
18802 
18860 
19000 
19500 
20700 
2082 5 
21050 
21150 
21170 
21190 
21800 
22000 
2 410 0 
24150 
242 00 
24240 
24280 
25 4 00 
25450 
255 50 
25650 
25800 
26300 
26400 
26 440 
26480 
28000 
28430 
28500 
28 5 50 
30100 
30200 
302 4 0 
3 1 700 
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Prof i l e Out put Table 

Q Total 
(cf s ) 

2800.00 
2800.00 
2800.00 
2800.00 
2800.00 
2800.00 
2 800. 00 
2800.00 
2800.00 
2800.00 
2800.00 
2800.00 
2800.00 
2800.00 
2800.00 
2800.00 
2800.00 
2800.00 
2800.00 
2800.00 
2800.00 
2800.00 
2800.00 
2800.00 
Culvert 
2800.00 
2800.00 
2800.00 
2800.00 
2800.00 
2800.00 
2800.00 
2800.00 
2800.00 
2800.00 
2800 . 00 
2800.00 
2800.00 
2800. 00 
2800 00 
2800.00 
2800.00 
2800.00 
2800.00 
2800.0 0 
2800.00 
2800 . 0 0 
2800.00 
2800.00 
Culvert 
2800.00 
2800.00 
2800.00 
2800.00 
2800.00 
2190.00 
1350.00 
CUlvert 
1350.00 
1350.00 
1350.00 
1350.00 
CUlvert 
1350 .00 
1350 00 
13 50 00 
13 50 00 
1350 0 0 
1350.00 
13 5 0 00 
1350 . 0 0 
1350.00 
1350.00 
1350.00 
13 5 0.00 
13 5 0.00 
CUlvert 
1350.00 

990. 00 
990.00 
990. 00 
990. 00 
9 90. 00 
990.00 

CUlvert 
990. 00 
990. 00 
990.00 
990 00 
990 00 
990 00 

Min Ch Bl 
1ft) 

970.00 
970.27 
970. 30 
970. 41 
970.68 
971. 42 
971. 46 
971.56 
971.62 
971.70 
971.76 
972.52 
972 52 
972.52 
972.61 
972.72 
972.81 
973.71 
973.76 
973.8 7 
973.96 
974.63 
97 4.6 3 
97 4 .73 

97 4 .89 
975.01 
975.01 
975.97 
976.02 
9 76. 13 
9 76.23 
9 76 . 37 
977. 16 
9 77.20 
97 7. 31 
97 7 . 38 
978. 34 
978. 37 
9 78.48 
9 78 . 54 
97 9 . 18 
97 9.35 
979. 4 0 
98 4 .13 
98 4 .18 
98 4 . 4 0 
98 5. 9 4 
98 7.23 

9 87. 4 0 
987. 62 
98 7.67 
98 8 .69 
9 89 .1 1 
991.32 
991. 3 8 

99 1 . 4 7 
991.6 5 
9 92.20 
993. 52 

9 93. 90 
994 .00 
9 9 5 .03 
9 95. 0 5 
99 5 .68 
9 95. 90 
99 8 .25 
99 8 .30 
9 98 37 

1 0 00.37 
1 000.3 7 
1 001.68 
1001. 73 

1001.95 
1002.13 
1002.67 
1002.78 
100 4 . 82 
100 4 .86 
1006.54 

100 7 .09 
1007. 1 5 
1 008.8 5 
100 8 .96 
1 0 1 0.97 
1012.62 

w.s. IUev 
1f t ) 

975. 54 
975.81 
975.78 
975.93 
976.06 
977.07 
977. OS 
97 7 . 18 
977.3 4 
977.41 
97 7 .46 
978. 14 
978. 15 
978 . 18 
978. 14 
978.3 4 
9 78 .47 
979.68 
979.6 4 
979.8 4 
980. 13 
980.82 
980.91 
980.89 

981.43 
981. 50 
98 1 . 75 
98 2 . 42 
982.39 
982.5 4 
982.78 
982. 89 
983.5 7 
983.53 
983.68 
983.89 
984.73 
98 4 .68 
98 4 . 83 
98 5. 03 
9 85 . 59 
985.70 
985.75 
991. 18 
99 1 .20 
991. 4 3 
991.36 
993. 56 

994 . 83 
99 5. 00 
99 5 .20 
995. 14 
995. 78 
99 8 39 
99 8 . 57 

998. 97 
999 0 1 
999. 17 
999 62 

1000. 79 
1000.8 4 
1000. 83 
1000.83 
1001 . 27 
100 1 . 4 3 
1003.3 4 
1003.39 
1003.4 4 
1003.0 1 
1003.70 
1006. 56 
1006.62 

1008. 18 
100 8 .29 
1008 45 
1008. 4 9 
100 8 39 
1008 43 
1 0 11 .0 5 

1012. 4 5 
1012.46 
1013.50 
1013. 59 
1013.36 
1017 .30 

Crit w.s. 
1ft ) 

972.93 

978.21 

991. 24 

99 4 .19 

996.62 

1003.01 

1004 .67 

1009.3 4 

1013.36 

Appe nd ix B 

Standard Tab le 1 
E.G. Bl ev 

1ft ) 

975.82 
976. 09 
976. 1 s 
976.29 
976.37 
977.34 
977. 4 0 
977.53 
977. 59 
977 . 67 
977.7 2 
978 41 
978. 4 3 
978.47 
979.57 
978.73 
978.85 
980.0 1 
980.13 
980.3 1 
980. 43 
981 .12 
98 1.16 
981.26 

98 1 .75 
981.88 
981.99 
982.69 
982.79 
982.93 
983.05 
983.16 
983. 85 
983.9 4 
98 4 .08 
98 4 . 16 
985.02 
985.09 
985.23 
98 5 .30 
985. 87 
986.07 
9 86.15 
991 47 
991 5 4 
99 1 76 
991. 86 
993. 97 

995.09 
995. 26 
995. 50 
99 5.56 
996.22 
998.61 
998.65 

999. 0 4 
999.09 
999. 26 
999 . 76 

1000.89 
1000 . 9 4 
1000.96 
1000.98 
100 1.4 4 
1001.61 
1003.56 
1003.61 
100 3 .6 6 
1004.06 
100 4 .37 
1006 . 8 1 
1006.86 

1008.30 
1008.3 7 
1008.54 
1008.58 
1008.67 
1008.79 
1011.2 4 

10 12 .5 5 
1012.58 
1013.68 
1013.77 
1 0 14 3 5 
1017.45 

B . G . Slope 
l ft / !t ) 

0.00 1100 
') 001101 
0 00 1402 
0 001368 
0. 00 12 33 
0. 00 1 0 16 
0. 001307 
0. 001276 
0. 000971 

. 000977 

. 0009 85 

. 00 1 03 5 

. 0010 4 9 

. 00 1126 

. 00 1648 

. 001485 
0 00 1522 
0 00 1299 

. 00 1834 

. 00 1762 

.001132 
0.001119 

. 00092 2 

.00 1154 

0 . 000938 
0.0012 85 

. 000812 

. 0009 75 

. 001381 
0.00 1353 
0. 000 910 

. 000 929 

. 000997 

. 00141 9 
0. 001387 
0.000 935 
0. 001009 

. 001 436 

. 00 14 0 1 
0.000 949 

. 00 1 00 1 

. 0014 0 4 
0.001568 
0. 000997 
0.00 1116 
0. 00 1114 
0. 002 334 
0. 001 4 32 

0. 0008 18 
0.0008 4 7 

. 00 1 0 18 
0. 00 1695 
0.00 1719 
0. 000804 
0.0002 82 

0.000 234 
0. 00025 4 
0.000 325 
0.000 501 

0.0003 43 
0. 000354 

. 000 617 

. 000 697 

. 00080 7 
0.0008 47 
0. 0010 10 
0. 001009 

. 00 1 0 25 

.010 4 9 4 
0.004 933 
0. 001186 
0.00 1178 

0.000 46 2 
0. 000 307 
0.0003 94 
0.000 397 
0. 00 2093 
0 . 002 476 
0. 001 03 1 

0.000 447 
0.000550 
0. 000915 
0. 000 930 
0.0107 4 8 
0.000 821 

Vel Chnl 
I ft / s ) 

. 25 

. 26 
4. 87 
4. 83 
4. 42 
4. 14 
4 .76 
4. 73 
4. 0 8 

. 09 

. 10 
4. 17 
4 20 
4. 32 

. 26 

. 0 1 
4 . 96 
4 . 60 

. 58 

. 47 
4 . 3 9 

. 37 

. 0 5 
4 . 85 

4 . 52 
4. 9 5 

. 9 6 

. 21 
5. 0 7 
5. 03 
4 . 12 
4. 1 4 
4. 25 
5. 11 
5. 08 
4. 15 

. 26 

. 14 
5. 09 

. 1 7 

. 25 

. 88 

. 1 0 
4 . 36 
4 . 66 

. 65 

. 68 
5. 16 

4 .06 
4. 11 

. 45 

.21 
s. 3 4 

. 8 1 

. 29 

. 14 

. 2 0 
2. 4 0 
2. 93 

2. 44 
2. 47 
2. 93 
3. 14 
3.30 
3. 35 
3. 77 
3. 76 
3. 79 
8. 2 1 
6. 58 
3. 99 
3. 98 

2.8 5 
2.27 

. 4 9 

. 4 7 
4 . 24 

. 78 

. 51 

. 58 

. 80 
3 . 36 
3. 38 
7. 96 
3 . 14 

F low Area 
l sq ft) 

6 58 . 20 
657.95 
574.75 
579.23 
633.80 
6 75. 97 
587.87 
592. 41 
686. 11 
68 4 . 66 
682.81 
611.70 
667. 38 
6 48 . 13 
532. 22 
5 58.70 
564.80 
608. 4 2 
501.95 
512. 14 
638.19 
640.55 
691.07 
577.20 

619.51 
565.79 
707 47 
66 4.44 
552.40 
556.11 
680.28 
6 75.53 
6 59 . 4 7 
5 4 7.4 2 
55 1 .65 
674 . 12 
6 56. 61 
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60 PERCENT ESTIMATE PCN 117-08-31 

LAVEEN AREA CONVEYANCE CHANNEL 

ITEM APPROXIMATE UNIT COST EXTENDED 
NO. DESCRIPTION UNIT QUANTITY NUMBERS AMOUNT 

105 - 1 Partnering LS 1 $ 15,000.00 $ 15,000.00 
107 - 1 NPDES I SWPPP Permits LS 1 $ 10,000.00 $ 10,000.00 
107 - 2 Project Signs Allowance LS 1 $ 10,000.00 $ 10,000.00 
107 - 3 Ground Breaking Ceremony Allowance LS 1 $ 5,000.00 $ 5,000.00 
107 - 4 Public Information and Notification Allowance LS 1 $ 5,000.00 $ 5,000.00 
201 - 1 Clearing and Grubbing (Project Corridor) LS 1 $ 70,000.00 $ 70,000.00 
202 - 1 Mobilization LS 1 $ 150,000.00 $ 150,000.00 
211 - 1 Fill Existing Maricopa Drain LS 1 $ 1 ,000,000.00 $ 1 ,000,000.00 
215 - 1 Channel Excavation CY 772,649 $ 3.75 $ 2,897,433.75 
220 - 1 Grouted Riprap (12" Thick) SY 1,870 $ 85.00 $ 158,950.00 
310 - 1 Aggregate Base Course (Maintenance Roads) SY 160,000 $ 3.70 $ 592,000.00 
340 - 1 Concrete Single Curb, MAG DET 222 (Mow Strip) LF 120,000 $ 9.50 $ 1 '140,000.00 
350 - 1 Miscellaneous Removal LS 1 $ 100,000.00 $ 100,000.00 
350 - 2 Remove Structures and Dwelling Units LS 1 $ 75,000.00 $ 75,000.00 
350 - 3 Remove Septic Tank LS 1 $ 20,000.00 $ 20,000.00 
401 - 1 Trallic Control LS 1 $ 150,000.00 $ 150,000.00 
401 - 2 Oil-Duty Uniformed Officer HR $ -
421 - 1 4 Strand Smooth Wire Fence LF 1,799 $ 16.00 $ 28,784.00 
430 - 1 Grass for Channel AC 140 $ 6,000.00 $ 840,000.00 
430 - 2 Irrigation fo r Channel AC 140 $ 10,000.00 $ 1 ,400,000.00 
505 - 1 Modified 7 - 10' x 7' Concrete Box Culvert (Baseline Road) EA 1 $ 246,000.00 $ 246,000.00 
505 - 2 Modified 5 - 10' x 7' Concrete Box Culvert (63rd Avenue) EA 1 $ 115,000.00 $ 115,000.00 
505 - 3 Modified 4 - 10' x 6' Concrete Box Culvert (59th Avenue) EA 1 $ 137,000.00 $ 137,000.00 
505 - 4 Modified 3 - 1 0' x 6' Concrete Box Culvert (Baseline Road) EA 1 $ 122,000.00 $ 122,000.00 
505 - 5 Modified 3 - 10' x 6' Concrete Box Culvert (51st Avenue) EA 1 $ 259,000.00 $ 259,000.00 
505 - 6 Concrete Outlet (Special Detail D3) CY 29 $ 400.00 $ 11,600.00 
505 - 7 Concrete Low-Flow Transition Sections CY 115 $ 180.00 $ 20,700.00 
505 - 8 Concrete Retaining Wall CY 1,311 $ 375.00 $ 491 ,625.00 
505 - 9 Concrete Drop Structure Walls CY 202 $ 350.00 $ 70,700.00 
505 - 10 Concrete Headwall, MAG DET 501 -4 EA 2 $ 2,500.00 $ 5,000.00 
505 - 11 Siphon Manhole Structures CY 156 $ 300.00 $ 46,800.00 
505 - 12 Concrete Lined Irrigation Ditch CY 100 $ 160.00 $ 16,000.00 
510 - 1 6' Masonry Fence LF 1,900 $ 24.00 $ 45,600.00 
610 - 1 12 Inch Waterline Relocation LS 1 $ 200,000.00 $ 200,000.00 
610 - 2 12 Inch Water Valve (Contingent Item) EA 2 $ 2,500.00 $ 5,000.00 
618 - 1 30 RGRCP LF 7,555 $ 100.00 $ 755,500.00 
618 - 2 30 Inch DIP (Siphon Pipes) LF 1,223 $ 165.00 $ 201,795.00 
618 - 3 30 Inch Side Drain Pipes LF 2,405 $ 100.00 $ 240,500.00 
618 - 4 Pipe Plug, MAG DET 427 EA 6 $ 250.00 $ 1,500.00 
619 - 1 Pump & Weir Relocation EA 1 $ 250,000.00 $ 250,000.00 
625 - 1 Storm Drain Manhole, MAG DET 520 AND 522 EA 19 $ 4,000.00 $ 76,000.00 

Construct 43rd Avenue and Southern Avenue Basin(Without Landscaping) LS 1 $ 1 ,900,000.00 $ 1 ,900,000.00 
Construct 43rd Avenue and Southern Avenue Basin Landscaping LS 1 $ 660,000.00 $ 660,000.00 
Contingency % 10% $ 14,544,487.75 $ 1,454,449.00 
Construction Management % 12% $ 14,544,487.75 $ 1 ,745,339.00 

Total Estimate Amount Total = $ 17,744,275.75 
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SECTION 201- CLEARING AND GRUBBING 
Clearing and grubbing shall conform to Section 201 of the MAG Uniform Standard Specifications and COP 
Supplement except as modified herein. 

Subsection 201.1- Description 
Add the following to this subsection: 
The work consists of the removal and disposal of all vegetation including shrubs, trees of all sizes, farm field 
vegetation, and other plants and objectionable material within the channel right-of-way unless directed otherwise by 
the engineer. Clearing and grubbing of the spoil site areas is not required. Prior to starting this work, the Contractor 
must verify the location of existing uti lities that might be damaged by this work. 

Subsection 201.5- Payment, Clearing and Grubbing 
Replace this subsection with the following: 
No measurement or payment will be made for any clearing and/or grubbing outside of the permanent Project Rights­
of-Way. The cost thereof shall be considered incidental to the item that said clearing and grubbing is incidental or 
appurtenant. 

No measurement for the clearing and grubbing of the Project Corridor will be made on the basis of acres cleared and 
grubbed. Payment for said clearing and grubbing shall be made on the basis of the lump sum bid and shall be full 
compensation for said operation including but not limited to the hauling and proper disposal of all material cleared and 
grubbed. 
ITEM 201-1 -CLEARING AND GRUBBING (Project Corridor) 

Subsection 201.6- Measurement, Removal and Disposal of Trees 
Replace this subsection with the following: 
No measurement will be made for the removal or disposal of trees regardless of size. 

Subsection 201.7- Payment, Removal and Disposal of Trees 
Replace this subsection with the following: 
No payment will be made for the removal or disposal of trees regardless of size. The cost thereof shall be considered 
incidental to the item that said removal and disposal is incidental or appurtenant. 

SECTION 202 - MOBILIZATION 
Add this section in its entirety to the MAG Uniform Standard Specifications 

Subsection 202.1 - Description 
Add the following subsection: 
The work under this section shall consist of preparatory work and operations, including but not limited to, the 
movement of personnel, equipment, supplies and incidentals to the project site; the establishment of all offices, 
buildings and other facilities necessary for work on the project, and for all other work and operations that must be 
performed and costs incurred prior to beginning work on various items on the project site. 

Field Office: 
This work shall consist of providing and maintaining a furnished Field Office for the exclusive use of and occupancy 
by the Engineer and the Engineer's staff. 

The office shall be a building or mobile trailer erected at a location convenient to the project. The office shall not be in 
the same building or mobile trailer as office space of the Contractor. 

The Contractor shall obtain written approval from the property owner upon site selection of the field office. The 
Contractor may furnish equivalent facilities in an existing building provided such facilities and building are located to 
provide convenient service. 
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The field office shall be an approved and weatherproof building or mobile trailer providing a minimum of 500 square 
feet of clear floor space, not including the toilet area. The structure shall have a minimum ceiling height of seven (7) 
feet and shall be provided with weatherproof doors equipped with adequate locking devices. Windows shall also be 
provided with adequate locking devices. The Contractor shall also provide the following: 

a. Lighting - Electric light, non-glare type luminaries to provide a minimum illumination level at desk height 
level. 

b. Heating & Cooling - Adequate electrically powered equipment to maintain an ambient air temperature of 72 
degrees F plus or minus 8 degrees. 

c. Telephone, answering, and FAX machine - A telephone with an outside line for the exclusive use of the 
Engineer. The Contractor will pay for the cost of the line and local calling charges . The District will pay fo r 
long distance charges made on this line. 

d. Toilet - A commode and wash sink in a separately enclosed room within the building or mobile trailer, 
properly ventilated and complying with applicable sanitary codes. Contractor shall provide water service. 

e. Maintenance - The contractor shall maintain al l fac ilities and furnished equipment in good working condition. 

f. Fire Extinguisher - Two non-toxic, dry chemical, fire extinguishers meeting Underwriters Laboratories, Inc. 
approval for Class A, Class B, and Class C fires with a minimum rating of2A: 2B: lOC. 

g. Electricity- Contractor shall provide electric power and pay for all electric services. 

h. Furnishings - Two office desks with drawers , two office chairs (padded, swivel type), one drafting table 
(adjustable height 3 feet by 6 feet), one 8 foot conference table, eight folding chairs, one draftsman's stool, 
and a four drawer legal file cabinet. 

1. Copier- Copier for 8 Y2 inch by 11 inch and 11 inch by 17 inch paper with minimum 10 copy capacity. 

j. Potable Water Supply - Contractor shall provide a potable water supply and pay for all water service. 

The office shall be fully equipped and made available for the Engineer's use and occupancy prior to the start of any 
Contract work and not later than 10 days after the date of notice to proceed. The Engineer will notify the Contractor, 
in writing, of the acceptability of the Field Office provided. The Contractor shall maintain the field office in operating 
condition until seven (7) days after acceptance of the Contract work. 

All facilities shall be maintained in good operating condition and appearance by the Contractor for the designated 
period, after which all portable buildings or trailers, fencing, surfacing, and utilities shall be removed from the site, the 
areas cleaned and seeded if required and left in a neat and acceptable condition. 

Subsection 202.1 - Payment 
Add the following subsection: 
Payment shall be made on the basis of the lump sum price bid. This price shall be full compensation for supplying and 
furnishing all materials, facilities , and services and performing all work involved as specified herein. The lump sum 
price bid shall not exceed three (3) percent of the total project bid amount exclusive of mobilization. No additional 
payment will be made for occupancy and services during periods of contract extension of time due to engineering 
changes. 
ITEM 202-1- MOBILIZATION 
SECTION 206- STRUCTURE EXCAVATION AND BACKFILL 
Structure excavation and backfill shall conform to Section 206 of the MAG Uniform Standard Specifications and COP 
Supplement except as modified herein. 
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Subsection 206.2- Foundation Material Treatment 
Add the following to this subsection: 
Foundation bearing surfaces shall be free of debris and water softened materials prior to placing concrete and 
reinforcing steel. Any loose or disturbed zones should be removed and replaced with compacted fill or lean concrete. 

Subsection 206.4- Structure Backfill 
Add the following to this subsection: 
Compaction of structure backfill soils against embedded footings, walls, and headwall structures shall be accomplished 
to a minimum 95 percent of the maximum ASTM D698 density. 

Compaction against wing walls, or channel lining within 3 feet of the walls or lining shall be accomplished using non­
wheeled, hand operated compaction equipment only. 

Backfill behind subsurface walls designed to support utilities, pavement, channels, or other facilities should be 
compacted to density criteria from Section 211 . Backfill shall consist of free draining granular soils that exhibit low 
expansive potentials. The material shall be free of vegetation, debris, organic contaminants, and fragments larger than 
4 inches in size. 

Compaction operations shall be accomplished by mechanical methods. Water settling or jetting shall not be permitted. 

On-site soils may be used in structural fills or backfill except for high plasticity on-site soils (P.I. > 12) which may not 
be used in structure fills or backfill . Imported soil used for fills under pavements, or channels, backfill around 
structures should be granular soils conforming to the following requirements: 

Sieve Size Percent Passing 

3" 100 

3/4" 60-80 

#8 35-80 

#200 0-12 

I (Arizona Test Method 201) 

I 
I 
I 
I 
I 
I 
I 

Note: Maximum size may be reduced at the Engineer's direction to satisfy trenching and landscape 
requirements, etc. 

Subsection 206.5 - Payment 
Replace this subsection with the following: 
No payment will be made for structure excavation and backfill as such. The cost thereof shall be included in the bid 
price for the construction or installation of the items to which such excavation and backfill is incidental or appurtenant. 

SECTION 211 - FILL CONSTRUCTION 
Fill construction shall conform to Section 211 of the MAG Uniform Standard Specifications and COP Supplement 
except as modified herein. 

Subsection 211.1- Description 
Add the following to this subsection: 
Work under this item shall consist of filling in the existing Maricopa Drain to the limits as shown on the plans. The 
material excavated from the channel construction is suitable material for this operation. 
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Subsection 211.3- Compacting 
Add the following to this subsection: 
Compaction of exposed site soil , backfill, fill , and base course materials shall be accomplished to the following density 
criteria: 

Material Minimum Percent Compaction CASTM 0698) 
Subgrade Soil: 

Below structural elements 95 
Below Pavement 95 
Within three (3) feet of existing perimeter walls 85 

Backfill: 
Restoration of channel bank 
Against structures 

95 
95 

On site undisturbed soils or compacted soils subsequently disturbed or removed by construction operations shall be 
replaced with materials compacted as specified above. Saturated soil shall be removed and replaced with materials 
compacted as specified above. 

Subsection 211.5 - Measurement 
Replace this Subsection with the following: 
No measurement for fill material will be made. 

Subsection 211.6 - Payment 
Replace this Subsection with the following: 
No payment will be made for fill necessary to construct the new channel; the cost thereof shall be included in cl)annel 
excavation to which such work is considered incidental. 

Payment for fill construction of the existing Maricopa Drain outside the limits of the channel as shown in the 
construction plans will be made on the basis of the lump sum price bid. Payment shall include hauling, placing, 
compacting, and all other miscellaneous items necessary to accomplish the work in conformance with the plans. 
ITEM 211-1- FILL EXISTING MARICOPA DRAIN 

SECTION 215- EARTHWORK FOR OPEN CHANNELS 
Earthwork for open channels shall conform to Section 215 of the MAG Uniform Standard Specifications and COP 
Supplement except as modified herein. 

Subsection 215.1 - Description 
Replace this subsection with the following: 
The work in this section consists of excavation, fill, grading, and disposal of excavated and removed material for the 
construction of the Laveen Area Conveyance Channel. 

All material excavated and not used as fill elsewhere on the project will be the property of the Contractor except for 
approximately 430,000 CY of excess material that shall remain on the designated spoil sites as shown in the plans. All 
spoil sites will be left in a neat fashion with the top of all stockpiles knocked down and with the height of each 
stockpile not to exceed 6' in height and with side slopes not to exceed 2' horizontal to 1' vertical. The Contractor is 
not responsible for the material once it is placed on the spoil site. This material and the responsibility of handling, 
storing, etc. then becomes that of the spoil site owner. 

Owners of the stockpiles have expressed an interest in obtaining additional material. 

Subsection 215.3 - Excavation 
Add the following to this subsection: 
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The Contractor is encouraged to review the soil boring logs included in Appendix A of these Special Provisions and 
the geotechnical report as discussed in Subsection l 02.4. 

Subsection 215.7- Measurement 
Replace this subsection with the following: 
Measurement for excavation material on site for the channel will be made according to the quantity of mate rial 
excavated from natural ground to the finished grades shown on the plans. No measurement will be made for fill 
construction, imported material, or disposal of excess material. The Engineer will verify the quantities of excavation 
by a method that in his opinion is best suited to obtain an accurate determination. 

Subsection 215.8- Payment 
Replace this subsection with the following: 
Payment for excavation of material for the channel will be made on the basis of the price bid per cubic yard of 
excavation. Payment shall include excavation, fill , backfill , compaction, grading, hauling, removal, disposal of excess 
material, and all other miscellaneous items necessary to accomplish the work in conformance with the plans. 
ITEM 215-1- CHANNEL EXCAVATION 

SECTION 220- RIPRAP CONSTRUCTION 
Riprap Construction shall conform to Section 220 of the MAG Uniform Standard Specifications and COP Supplement 
except as modified herein. 

Subsection 220.1 - Description 
Add the following to this subsection: 
The construction of grouted riprap shall consist of furnishing and placing stone and grout as shown on the plans and 
specified in the special provisions. 

Subsection 220.5 - Grouted Riprap 
Add the following to this subsection: 
The grout shall be colored desert tan. The contractor shall submit a color for the grout for review and approval by the 
District. The grout shall fully penetrate the entire depth of the riprap. The finished surface shall have no more than 4 
inches of stone protruding above the grout. However, in areas where the grouted riprap is to provide a smooth driving 
surface no more than 1 inch of stone shall protrude above the grout. 

Excavate for placement of grouted riprap as indicated. Placement methods will minimize disturbance of the subgrade. 
Place stones in position following the details. Wash the stones free of fines or soil that would affect the grout bond. 
Placement of grouted riprap through water will not be permitted. The concrete grout shall be placed by injection 
methods by pumping under low pressure, positive displacement methods, through a 2-inch maximum diameter hose to 
ensure complete penetration of the grout into the stone layer. 

The operator shall be able to stop the flow of grout and will place grout in the voids and not on the surface of the stone. 
Clean and wash any spillage before the grout sets. A "pencil" vibrator will be used to make sure all voids are filled 
between and under rock. The intent is to fill all voids from the subgrade level through the stone layer. In all cases, 
grout must penetrate to subgrade. The pencil vibrator may be used to smooth the appearance of the surface . 

The stone for rip rap shall have a size as specified in Section 703 of these Special Provisions. When a construction note 
does not specify the type of grouted riprap the contractor shall use Type I stone. Grouted riprap shall have a minimum 
thickness as listed in Table 220-1 when measured perpendicular to the surface on which it is placed. Grouted riprap 
shall be placed in a single layer. 

Riprap Type 
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Type I 1'-0" 

The Contractor shall provide a ten foot ( 1 0') by ten foot ( 1 0') square sample of grouted rip rap for inspection and 
approval by the District, a minimum of two (2) weeks before beginning placement of the grouted riprap. The 
Contractor shall use Type II or Type III stone for the sample and shall demonstrate the techniques used to achieve full 
penetration grouting. The Contractor shall also submit a mix design for the grout indicating the type of color used and 
the quantity. The grout shall have a slump of no less than 7 inches and no more than 9 inches and shall contain a 
plasticizer. 

After completion of any area of grouted riprap, no workman or other load shall be permitted on the grouted riprap for a 
period of 24 hours. Vehicles shall be kept off of the grouted riprap for a period of 7 days after the grout has been 
placed. The grouted surface shall be protected from injurious action of the sun; shall be protected from rain, flowing 
water, and mechanical injury; and shall be moist cured or membrane cured at the Contractor's option. The grout shall 
be cured for a period of 7 days following placement. Grouted riprap damaged before the project has been completed 
shall be removed and replaced at the direction of the Engineer. 

Subsection 220.7- Measurement 
Add the following to this subsection: 
Grouted riprap shall be measured by the square yard of the finished exposed surface as shown on the plans. The 
measurement shall be to the neat line as delineated on the plans to the nearest square yard and shall not include toe 
down areas. 

Subsection 220.8 - Payment 
Add the following to this subsection: 
Payment for grouted riprap shall be by the square yard in place; within the limits of dimensions shown on the plans. 
Payment shall include labor, preparation of ground surfaces, excavation, riprap, grout, color, curing, replacement of 
damaged areas, samples provided for the Engineer's approval and all other miscellaneous items required for grouted 
riprap construction. 
ITEM 220-1- GROUTED RIPRAP (12" Thick) 

SECTION 225- WATERING 
Watering shall conform to Section 225 of the MAG Uniform Standard Specifications except as modified herein. 

Subsection 225.1 - Description 
Add the following to this subsection: 
Pre-soaking prior to excavation may be used on this project. Continuous dust control efforts will be required during 
construction. The Contractor will maintain adequate dust control during loading and transport operations to minimize 
dust. 

The Contractor shall obtain the necessary permits under the County Air Pollution Statutes. It shall be the 
responsibility of the Contractor to keep the construction site moistened to prevent dust pollution to the air and adjacent 
properties. 

Subsection 225.2- Water Supply 
Replace this subsection with the following: 
The Contractor is to use City of Phoenix water. The Contractor shall use only those hydrants designated by the City of 
Phoenix Water Services Department and in strict accordance with its requirements for hydrant use. 

The Contractor shall contact the Water Services Department, Technical Support Group at 495-5601 to obtain a "Permit 
to Use Water from Fire Hydrant" and pay the required fees , which include both monthly services charges, plus the cost 
of the water per 100 cu. Ft units used. 
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Subsection 225.5 - Payment 
Replace this subsection with the following: 
No payment will be made for the cost of watering. The cost thereof shall be included in the price for the construction 
or installation of the items to which such water is incidental or appurtenant. 

SECTION 301- SUBGRADE PREPARATION 
Subgrade preparation shall conform to Section 30 l of the MAG uniform Standard Specifications and COP Supplement 
except as modified herein. 

Subsection 301.8- Payment 
Replace this subsection with the following: 
No separate payment for sub grade preparation will be made as such. The cost thereof shall be included in the price for 
the construction or installation of the items to which such sub grade preparation is incidental or appurtenant. 

SECTION 310- UNTREATED BASE 
Replace Section 310 of the Standard Specifications with the following: 

Subsection 310.1- Description 
Replace this subsection with the following : 
Aggregate base course, also referred to as ABC, shall be placed for the maintenance roads, where shown on the 
construction plans. 

Subsection 310.2 -Placement 
Replace this subsection with the following: 
The ABC may be placed and compacted in a single layer. After distributing, the base material shall first be watered 
and then immediately bladed to a uniform layer that will net, after rolling, the required thickness. If the materials 
deposited are not uniformly blended together, the blading operation shall be continued to such extent as may be 
necessary to eliminate segregation. The quantity of water applied shall be that amount which will assure proper 
compaction resulting in a relative density of not less than l 00 percent as determined under Section 30 l of the Standard 
Specifications. Care shall be exercised in connection with watering operations to avoid wetting the subgrade or any 
lower base course to detrimental extent. 

Upon completion, the base surface shall be true, even and uniform, conforming to the grade and cross-section shown 
on the design plans. 

ABC may vary not more than l /2 inch above or below required grade and cross-section. 

Subsection 310.3- Measurement 
Replace this subsection with the following: 
Quantities of ABC shown on the design plans are measured by the square yard, based upon the actual dimensions 
shown. No allowance is made for spalling or waste beyond those limits. 

Subsection 310.4 -Payment 
Replace this subsection with the following: 
Payment for aggregate base course used for the maintenance road shall be by the square yard in place, to the 
dimensions shown on the design plans. Such payment shall be compensation in full for materials, transportation, 
miscellaneous earthwork, labor, equipment, placement, watering, and roller compaction. 
ITEM 310-1- AGGREGATE BASE COURSE (MAINTENANCE ROADS) 
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SECTION 336 - PAVEMENT MATCHING AND SURF ACING REPLACEMENT 
Pavement matching and surfacing replacement shall conform to Section 336 of the MAG Uniform Standard 
Specifications and COP Supplement except as modified herein. 

Subsection 336.1- Description 
Add the following to this subsection. 
This item is for the re-construction of the pavement cuts in Baseline Road, 59th and 51 51 Avenues for the construction 
of the concrete box culverts, storm drain pipe, and any other project improvements in the roadway. 

Subsection 336.2.2 -Pavement to be Removed 
Add the following to this subsection. 
All pavement to be removed shall first be sawcut. 

Subsection 336.3 -Types and Locations of Pavement and Surfacing Replacement 
Add the following to this subsection. 
The pavement replacement shall consist of at least two layers of asphalt pavement over 12" of aggregate base course. 
Baseline Road, 51st Avenue, and 59'h Avenue 
The pavement replacement shall be 8" compacted thickness. The base courses of the asphalt pavement shall be lifts 
not exceeding 3" when compacted of C-3/4 and the surface course shall be 2" of D-1 /2 and shall match the grades of 
the existing pavement. 

The materials shall conform to MAG Sections 702 and 710, and the following: 

Asphaltic Concrete Type 
Mineral Filler 
Asphalt Cement 

Subsection 336.4 - Measurement 
Replace this subsection with the following: 

C-3/4, D-1 /2 
Portland Cement ( 1- l/2% by weight) 
AC-20 

No measurement will be made for pavement replacement. 

Subsection 336.5 - Payment 
Replace this subsection with the following : 
No payment will be made for pavement matching and surfacing replacement, the cost thereof shall be included in the 
price for the construction or installation of the items to which such pavement replacement is incidental or appurtenant. 

SECTION 340- CONCRETE SINGLE CURB 
Concrete single curb shall conform to Section 340 of the MAG Uniform Standard Specifications and COP Supplement 
except as modified herein. 

Subsection 340.1 - Description 
Add the following to this subsection: 
The work shall include the construction of a concrete single curb mow strip adjacent to the maintenance road in the 
channel. 

Subsection 340.6 - Payment 
Replace this subsection with the following: 
Payment for concrete single curb shall be made on the basis of the price bid per linear foot. This price shall be 
considered full compensation for the item complete including all construction equipment, labor, materials, pavement 
removal and replacement if necessary, and all incidentals items necessary to accomplish the work in conformance to 
the plans including construction of the curb transitions. 
ITEM 340-1 -CONCRETE SINGLE CURB, MAG DET 222 (MOW STRIP) 
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SECTION 350- REMOVAL OF EXISTING IMPROVEMENTS 
Removal of existing improvements shall conform to Section 350 of the MAG Uniform Standard Specifications and 
COP Supplement except as modified herein. 

Subsection 350.1 - Description 
Add the following to this subsection: 
The work includes the removal and disposal of any obstacle to construction, unless it is specifically called out on the 
plans to be removed and salvaged or protected in place. Holes, cavities and trenches resulting from the removal of 
structures shall be backfilled if necessary in accordance with Sections 206 and 211 . The disposal of all waste material 
removed under this item shall be the responsibility of the Contractor. The disposal site shall be approved by the 
Engineer prior to disposal. 

If a Maricopa County landfill is selected for the disposal of waste materials and/or debris , a Maricopa County Landfill 
Use Permit will be required. Application for permit can be made at the Maricopa County Landfill Office, located at 
2801 West Durango Street, Phoenix, Arizona 85009 (telephone (602) 269-2661 ). Charges will be levied on a volume 
basis for each load delivered to the landfill in accordance with the current fee schedule. 

Subsection 350.4- Payment 
Replace this subsection with the following: 
Payment for miscellaneous removals shall be made on the basis of the lump sum price bid. This price shall be full 
compensation for all construction equipment, labor, materials, pavement removal and disposal, and all incidentals 
necessary to accomplish the work in conformance to the plans. 
ITEM 350-1 -MISCELLANEOUS REMOVAL 
ITEM 350-2- REMOVE STRUCTURES AND DWELLING UNITS 
ITEM 350-3- REMOVE SEPTIC TANK 

SECTION 401 -TRAFFIC CONTROL 
Traffic control shall conform to Section 40 I of the MAG Uniform Standard Specifications and COP Supplement to 
MAG except as modified herein. 

Subsection 401.1 -Description 
Replace this subsection with the following: 
This work shall consist of traffic control devices and flagmen or pilot cars in accordance with Section 401 of the COP 
Supplement and the City of Phoenix Traffic Barricade Manual, latest revision. 

a. Traffic Control Devices 
All traffic and/or traffic control devices on this project shall be provided, maintained and/or controlled as 
specified in the City of Phoenix Traffic Barricade Manual, latest revision. 

b. Street Closure Permits 
Permission to restrict city streets, sidewalks and alleys (street closure permits) shall be requested as specified 
in Section III of the City of Phoenix Traffic Barricade Manual. 

c. Traffic Manual 
Unless otherwise provided for in the following "General Traffic Regulations," all traffic on this project shall 
be regulated as specified in Section IV of the City of Phoenix Traffic Barricade Manual. 

d. Prior Approval 
No deviation to the "General Traffic Regulation" will be allowed or implemented unless submitted to the 
Engineer for review and approval two weeks prior to the proposed work. 
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Subsection 401.5 -General Traffic Regulations 
Add the following to this subsection: 

a. Local Access Requirements 
The Contractor shall maintain local access to all side streets, access roads, driveways, alleys, and parking lots 
at all times and shall notify residents 72 hours in advance of any restrictions which will affect their access. 
The Contractor shall restore the access as soon as possible. If the primary access cannot be restored in a 
timely manner, the Contractor shall provide an alternative, which shall be predetermined with the residents 
prior to imposing any restrictions. Any local street restrictions imposed shall be such that local area traffic 
circulation is maintained unless specified to be closed herein or as shown on the detour plans. 

b. Flagging of Traffic 
Intermittent flagging of traffic in both directions will be allowed during daylight hours to facilitate 
construction and access for heavy construction equipment. 

c. Traffic Control Plan 
The Contractor shall submit a Traffic Control Plan (TCP) for approval , showing placement of all traffic 
control devices, including all conflicting signs to be covered/removed or relocated, or other features that may 
conflict with the placement of temporary signage. This plan shall be professionally drawn on a 24" x 36" 
reproducible medium, and shall be submitted to the Engineer at the Pre-Construction Conference meeting. 

d. Business Access Requirements 
Access shall be maintained to adjacent businesses at all times during their hours of operation. Access may be 
maintained by such measures as constructing driveways in half sections, or by providing bridging over new 
concrete. Properties having more than one point of access shall not have more than one access restricted for 
more than fourteen (14) calendar days at any given time. Access to adjacent driveways shall be provided 
during all non-working hours. Any business restrictions shall be coordinated with the affected business in 
writing at least seven (7) days prior to imposing restrictions. 

e. Pedestrian Access Requirements 
The Contractor shall ensure that all sidewalks on this project remain open and safely usable at all times. Such 
measures as backfilling or ramping to existing sidewalks, or providing alternate sidewalk areas adjacent to 
existing sidewalks may be used. In high pedestrian use areas, the Engineer may request temporary hard­
surface walkways, such as plywood sheets to be installed at no additional cost to the District. 

f. Bus Stops 
The Contractor shall maintain all existing bus stop locations on this project in a safe manner, or provide 
alternate bus stop locations as required by the Engineer. 

g. Sanitation Pickup 
The Contractor shall provide sanitation pickup for affected residents by relocating trash containers, or by 
providing alternative measures acceptable to the Sanitation Division of the City of Phoenix Public Works 
Department. 

h. Traffic Control and Safety 
At the time of the Pre-Construction Conference, the Contractor shall designate an employee, other than the 
Project Superintendent, who is well qualified and experienced in construction traffic and safety, to be available 
on the project site during all periods of construction to coordinate and maintain safe barricading whenever 
construction restricts traffic. 

i. Coordination with COP Construction Traffic Control 
The Contractor shall contact Tony Arviso at 262-6565 or John Perez at 495-6934 at Construction Traffic 
Control, City of Phoenix. 
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Subsection 401.5.1- Special Traffic Regulations 
Replace this subsection with the following: 

a. For night time work or on weekends the Contractor shall mrmmrze noise disturbance to the surrounding 
residential areas by disengaging "back-up beepers" and utilizing back-up strobe lights with spotters, and by 
increasing the muffler capacities of all equipment. 

b. Prior to excavation, the Contractor shall : 
1. Develop a haul route plan and obtain a no fee permit from COP Development Services Department 
2. Obtain COP Street Transportation Department approval of haul route , truck volumes and operating hours . 
3. Obtain COP Development Services Department grading permit, including Floodplain Section if 

applicable, for the proposed spoil location 
4. Street Transportation Department Permit does not release Contractor from MAG Subsection I 08 .5 

requirements. 

Subsection 401.7 - Payment 
Replace this subsection with the following: 
Payment for traffic control, including all mobilization, signage, materials , and maintenance shall be made on the basis 
of the lump sum price bid. This price shall be full compensation for all construction equipment, labor, materials, and 
all incidentals necessary to accomplish the work in conformance to the plans. 
ITEM 401-1 -TRAFFIC CO NTROL 

Payment for off-duty City of Phoenix uniformed officers as mandated by the City of Phoenix will be on an as-used 
basis as determined by the Engineer. The Contractor shall submit documentation as required by the Engineer to 
support payment for this item. Payment for off-duty uniformed officers shall be made on the basis of the contract unit 
price bid per hour. 
ITEM 401-2 - OFF-DUTY UNIFORMED OFFICER 

SECTION 421 - WIRE FENCES 
Add this section in its entirety to the MAG Uniform Standard Specifications 

Subsection 421.1 - Description 
Add the following subsection: 
The work under this section shall consist of furnishing all materials and constructing plain wire fence at the location and in 
accordance with the details shown on the plans. Fence shall be of the type and size shown on the plans and shall be 
constructed in accordance with the requirements of these specifications. 
Subsection 421.2 - Mater ials 
Add the following subsection: 
Plain wire shall be 12-1/2 gauge steel wire and shall be either zinc-coated or aluminum coated. Zinc-coated steel wire 
shall conforms to the requirements of ASTM A 121 , Class l coating. Aluminum-coated steel wire shall conform to the 
requirements of ASTM A 585, Type 1, Class 1 coating. 

Posts, rails, braces, and bars shall conform to the requirements of Section 725. 

Portland cement concrete shall conform to the requirements of Section 725 . 

Subsection 421.3 -Construction 
Add the following subsection: 
The Contractor shall clear the fence lines of all earth trees, brush, and other obstructions which interfere with the proper 
construction of the fences . Clearing the fence line shall be along and within the project right-of-way. Disposal of removed 
material shall be in accordance with the requirements of Section 20 l . 

Fence shall be constructed as shown on the plans. 
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Fer.ce posts shall be spaced at the intervals and set to the depths shown on the plans. 

In determining the post spacing, measurements shall be made parallel to the ground slope, and all posts shall be placed in a 
vertical position, except in unusual locations where the Engineer may direct that the posts be set perpendicular to the 
ground surface. 

Line posts may be driven into undisturbed earth provided driving does not injure the posts. All voids around the post shall 
be backfilled and the material thoroughly tamped. 

End, corner, pull, posts, and braces shall be set in concrete footings and crowned at the top to shed water. 

Any high points which interfere with the placing of fence wire shall be excavated to provide the clearance shown on the 
plans. 

Changes in the horizontal alignment of the fence line where the angle of deflection is fifteen ( 15) degrees or more shall be 
considered as comers and a corner post assembly shall be installed. Changes in fence alignment where the angle of 
deflection is less than fifteen (15) degrees , but more than five ( 5) degrees shall be considered as alignment angles and 
diagonal tension wires shall be installed. The diagonal tension wires shall consist of two (2) twisted steel wires and shall 
be attached to the adjacent posts. 

Intermediate post assemblies shall be installed at not more than five hundred (500) foot intervals between other braced 
posts . After post assemblies have been placed, the wire shall be pulled taut to the satisfaction of the Engineer, and each 
longitudinal wire shall be cut and securely fastened to the braced post with devices suited for the purpose. Wire shall not 
be carried past a post assembly, but shall be cut and fastened to the post independently of the adjacent spans. A maximum 
of two (2) splices of wire will be permitted between post assemblies , but not on the same wire. No splice shall .be placed 
closer than one hundred (100) feet to any post assembly. 

After the tensioning of the wire between the post assemblies , all longitudinal wires shall be attached to each intervening 
line post at the height and spacing as shown on the plans. The distance from the bottom wire to the ground may vary at 
one point from that shown on the plans four (4) inches plus or minus. Where abrupt changes occur in the fence line grade, 
intermediate line posts may be required to maintain proper distances between the bottom wire and the ground. 

Spacing of the twisted vertical wire stays shall be as shown on the plans for each type of fence . The vertical wire stays 
shall be woven into every horizontal wire. 

At all grade depressions where stresses tend to pull the posts from the ground, the affected fence posts shall be anchored in 
concrete or the fence wires shall be weighted with concrete sag weights. 
The volume of concrete required to anchor the posts shall be not less than one (1) cubic foot. Fence sag weights shall 
weigh not less than one hundred (100) pounds and shall be made with a wire loop hanger embedded in the concrete. A 
double strand of wire shall be attached to each horizontal line of wire and tied to the wire loop hanger of the sag weight. 

Subsection 421.4 -Measurement 
Add the following subsection: 
Wire fence shall be measured on the fence line along the top of the completed fence from center of end posts. 

Subsection 421.5- Payment 
Add the following subsection: 
Payment for wire fence shall be made on the basis of the price bid per lineal foot. This price shall be considered full 
compensation for furnishing and installing the wire fence as specified, including removal of obstructions and all incidental 
costs not specifically covered in other items. 
ITEM 421-1-4 STRAND SMOOTH WIRE FENCE 
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SECTION 505 - CONCRETE STRUCTURES 
Concrete structures shall conform to Section 505 of the MAG Unifo rm Standard Specifications except as modified 
herein. 

Subsection 505.1- Description 
Add the following to this subsection: 
The work under this section shall consist of furnishing all labor, materials and equipment for the construction of all 
cast-in-place and other concrete structures including the concrete box culverts, wing walls, and retaining walls as 
located and indicated on the plans. 

Concrete shall conform to the requirements of Section 725 of the MAG Uniform Standard Specifications, and mix 
designs shall additionally meet the requirements of Chapter 5, Section 5.3 of ACI STANDARD 318-89. The 
Contractor shall submit mix designs and certifications of conformance with the above requirements for the written 
approval ofthe Engineer. 

Class "A" Concrete, f'c = 3,000 psi, shall be used for all concrete structures. 

The use of Class F fly ash will be permitted in all concrete mixes, subject to approval of mix design by Engineer. 

Transit Concrete mixes used on the project must carry current certification from ADOT or Arizona Rock Products 
Association. 

The reinforcing steel shall conform to Section 727, Grade 60, of the MAG Uniform Standard Specifications. 

Shop Drawings shall be submitted for the following: 
Product Data: Admixtures and patching materials. 
Placement Drawings: 
a. Concrete, identifying location of each type of construction joint. 
b. Reinforcing steel. 
Plastic Type Water Stops: Details of splices to be used and method of securing water stop in the forms and 
supporting water stop so as to maintain proper orientation and location during concrete placement. 

Do not backfill against walls until concrete has obtained 28-day compressive strength. Place backfill simultaneously 
on both sides of wall, where required, to prevent differential pressures. 

Subsection 505.6- Placing Concrete 
Add the following to this subsection: 
Place concrete in accordance with ACI 301-89. Prior to placing concrete, remove loose soil and water from excavation 
and subgrade and debris and foreign material from forms. Obtain Engineer's approval of subgrade before placing 
reinforcing steel. Check reinforcing steel for proper placement and correct discrepancies. Before depositing new 
concrete on old concrete, clean surface using sandblast or bushhamrner or other mechanical means to obtain a 1/4-inch 
rough profile. Maximum vertical drop to final placement shall be 6 feet, when not guided with chutes or other devices 
to prevent segregation caused by impact with reinforcing. Do not use aluminum pipe or aluminum conveying devices. 

Steps performed in preparation for placing concrete shall meet requirements and recommendations of ACI 304R-89 
and ACI 301-89, except as modified herein. Ends of chutes, piping, hopper gates, and other points of concrete 
discharge throughout the conveying, hoisting, pumping, and placing system shall be designed and arranged for 
concrete to pass without becoming segregated. Do not use chutes longer than 50 feet. The minimum slopes of chutes 
shall be angled to allow concrete to readily flow without segregation. Conveyor belts shall be approved by Engineer, 
wiped clean with a device that does not allow mortar to adhere to belt, and conveyor belts and chutes covered. Provide 
standby pump, conveyor system, crane and concrete bucket, or other system onsite during placing, for adequate 
redundancy to ensure completion of concrete placement without cold joints in case of a primary placing equipment 
breakdown. Minimum pump hose (conduit) diameter shall be 4 inches . Replace pumping equipment and hoses 
(conduits) that are not functioning proper! y. 
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Limit size of each placement to allow for strength gain and volume change caused by shrinkage. Minimum time 
between adjacent placements for construction of the spillway floor slab shall be seven (7) days . 

Consolidate concrete with internal vibrators with minimum frequency of 8,000 cycles per minute and amplitude 
required to consolidate concrete in section being placed. Provide at least one standby vibrator in operable condition at 
placement site prior to placing concrete. Consolidation equipment and methods shall conform to the requirements of 
ACI 309R-87. Provide sufficient windows in forms or limit form height to allow for concrete placement through 
windows and for visual observation of concrete. Vibration consolidation shall not exceed a distance of 5 feet from 
point of placement. Vibrate concrete in vicinity of joints to obtain impervious concrete there. 

When vibrating concrete, apply approved vibrator at points spaced not farther apart than vibrator's effective radius. 
Apply close enough to forms to vibrate surface effectively but not damage form surfaces. Vibrate until concrete 
becomes uniformly plastic. Vibrator must penetrate fresh placed concrete and into previous layer of fresh concrete 
below. 

Subsection 505.6.1 - Joints 
Add the following to this subsection: 
Construction joints shall be constructed as straight joints and made either vertical or horizontal. Concrete placement 
shall commence after the joint preparation is complete. 

For construction joints, prior to placement of abutting concrete, clean contact surface by removing laitance and spillage 
from reinforcing steel and dowels. Then roughen surface to a minimum of l/4-inch amplitude by either sandblasting 
after the concrete has fully cured, water blasting after the concrete has partially cured, or if the concrete is green, 
cutting the fresh concrete with high pressure water and hand tools. Perform cleaning so as not to damage water stop, if 
one is present. 

Subsection 505.8- Curing 
Add the following to this subsection: 
Use one of the following methods as approved by Engineer. 

Walls shall have only water curing procedures used. Method 1: Leave concrete forms in place and keep entire 
surfaces of forms and concrete wet for 10 days. Method 2: Continuously sprinkle with water 100 percent of exposed 
surfaces for 10 days starting immediately after removal of forms. 

Slabs shall use one of the following methods: Method I: Protect surface by water ponding for 10 days; Method 2: 
Cover with burlap or cotton mats and keep continuously wet for I 0 days; Method 3: Cover with l-inch layer of wet 
sand, earth, or sawdust, and keep continuously wet for 10 days; or Method 4: Continuously sprinkle exposed surface 
for 10 days. Other agreed-upon methods that will keep moisture present and uniform at all times on surface of slabs. 
Do not use curing compounds. 

Subsection 505.9 - Finishing Concrete 
Add the following to this subsection: 
All exposed concrete structures including the concrete box culverts, retaining walls, and wing walls shall be colored 
using a "light brown" admixture. The color shall conform to Davis Color "Flag Stone Brown #64" as manufactured by 
Davis Colors, or an approved equal, with respect to hue, value, and chroma. A test panel shall be made and the 
Engineer prior to use shall approve the concrete color. The color shall be added at the rate of 2 pounds per 94-pound 
sack of cement. The cost of the coloring is incidental to the cost of the concrete. 

A clear protective water based coating shall be applied to all exposed concrete structure surface areas. The coating 
shall be Graffiti Protector #J-44, produced by Dayton Superior, or approved equal. The coating shall be clear and 
contain no coloring. The cost of the coating is incidental to the cost of the concrete. 
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Form liner shall be used for the full height c;1 the inside and outside face of all exposed walls, including concrete box 
culvert and outlet structure wingwalls, power pole retaining walls, etc. The form liner shall be VA D.O.T. Trapezoid 
design, '-1 ' . _ I-', uni-cast and/or multi-cast sheets as manufactured by Greenstreak, or approved equal. Form liners will 
be prepared, placed and stripped per the manufacturer' s requirements, recommendations and specifications . The form 
liner shall not infringe on or reduce the required thickness of the walls as detailed in the plans. A test panel shall be 
made of the form liner and shall be approved by the Engineer prior to use . The test panel shall be 5' by 5' in size and 
shall remain on the project site until the completion of project. The cost of the form liner is incidental to the cost of the 
item for which the form liner is incidental or appurtenant. 

Prior to starting patching work, obtain quantities of color-matched patching material and manufacturer's detailed 
instructions for use to provide a structural patch with finish to match adjacent surface. Develop patching techniques 
with epoxy manufacturer on mockup panel. Dress surface of patches that will remain exposed to view to match color 
and texture of adjacent surfaces. Patching of concrete shall provide a structurally sound surface finish, uniform in 
appearance or upgrade finish by other means until acceptable to Engineer. 

For tops of walls, screed surfaces to true level planes. After initial water has been absorbed, float with wood float and 
trowel with steel trowel to smooth finish free from trowel marks. 

Spray evaporation retardant onto surface of fresh flatwork concrete immediately after screeding to react with surface 
moisture. Reapply as needed to ensure a continuous moist surface until final finishing is completed. 

Subsection 505.9.6 - Finishing and Patching Surfaces 
Add the following subsection: 

When patching defective areas, remove defective concrete to a depth of sound concrete. Small shallow holes caused by 
air entrapment at surface of forms shall not be considered defective unless amount is greater than 3/4 inch in diameter 
or as stipulated by the Engineer. Obtain Engineer's approval of chipping work. 

Cut out honeycombed and defective areas. Cut edges perpendicular to surface at least 1 inch deep. Do not feather 
edges. Soak area with water for 24 hours. Patch with non-shrink grout as specified in Section 776. Finish surfaces to 
match adjacent concrete. Keep patches damp for minimum 7 days or spray with curing compound to minimize 
shrinking. 

To patch form tie holes, fill with Category I grout as specified in Section 776. Use only enough water to dry pack. 
Compact grout using steel hammer and steel tool to drive grout to high density. Cure grout with water. Make sure 
color of patch after curing matches color of adjacent concrete. 

Subsection 505.10- Payment 
Add the following to this subsection: 
Payment for concrete box culverts shall be made on the basis of the unit price bid for each. This price shall be full 
compensation for all labor, materials, reinforcing steel, equipment, excavation and backfill, color admixture, protective 
coating, and all other items necessary and incidental to construct the structures complete in place according to the 
plans and these Special Provisions. The concrete floor and ABC backfill on the culverts with an equestrian cell shall 
be considered as incidental to the price for the box culvert and no additional payment shall be made. 
ITEM 505-1- Modified 7-10' x 7' CONCRETE BOX CULVERT (BASELINE ROAD) 
ITEM 505-2- Modified 5- 10' x 7' CONCRETE BOX CULVERT (63RD AVENUE) 
ITEM 505-3- Modified 4- 10' x 6' CONCRETE BOX CULVERT (59TH A VENUE) 
ITEM 505-4 - Modified 3- 10' x 6' CONCRETE BOX CULVERT (BASELINE ROAD) 
ITEM 505-5 - Modified 3- 10' x 6' CONCRETE BOX CULVERT (51ST A VENUE) 

Payment for the concrete outlet shall be made on the basis of the price bid cubic yard of concrete. This price shall be 
full compensation for all labor, materials , reinforcing steel, equipment, excavation and backfill, color admixture, 
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protective coating, and all other items necessary and incidental to construct the structures complete in place according 
to the plans and these Special Provis ions. 
ITEM 505-6- CONCRETE OUTLET (SPECIAL DETAIL D3) 

Payment for concrete low-flow transition sections walls shall be made on the basis of the price bid cubic yard of 
concrete. This price shall be full compensation for all labor, materials, reinforcing steel, equipment, excavation and 
backfill , color admixture, protective coating, and all other items necessary and incidental to construct the structures 
complete in place according to the plans and these Special Provisions. 
ITEM 505-7- CONCRETE LOW-FLOW TRANSITION SECTIONS 

Payment for concrete retaining walls shall be made on the basis of the price bid cubic yard of concrete. This price 
shall be full compensation for all labor, materials, reinforcing steel, equipment, excavation and backfill , color 
admixture, protective coating, and all other items necessary and incidental to construct the structures complete in place 
according to the plans and these Special Provisions including handrails . 
ITEM 505-8- RETAINING WALL 

Payment for concrete drop structure walls shall be made on the basis of the price bid cubic yard of concrete. This price 
shall be full compensation for all labor, materials, reinforcing steel, equipment, excavation and backfill , color 
admixture, protective coating, and all other items necessary and incidental to construct the structures complete in place 
according to the plans and these Special Provisions. 
ITEM 505-9- CONCRETE DROP STRUCTURE WALLS 

Payment for concrete headwalls shall be made on the basis of the unit price bid for each. This price shall be full 
compensation for all labor, materials, reinforcing steel, equipment, excavation and backfill, color admixture, protective 
coating, and all other items necessary and incidental to construct the structures complete in place according to the 
plans and these Special Provisions. 
ITEM 505-10- CONCRETE HEADWALL, MAG DET 501-4 

Payment for siphon manhole structures shall be made on the basis of the price bid cubic yard of concrete. This price 
shall be full compensation for all labor, materials, reinforcing steel, equipment, excavation and backfill, color 
admixture, protective coating, and all other items necessary and incidental to construct the structures complete in place 
according to the plans and these Special Provisions. 
ITEM 505-11- SIPHON MANHOLE STRUCTURES 

Payment for concrete lined irrigation ditch shall be made on the basis of the price bid cubic yard of concrete. This 
price shall be full compensation for all labor, materials, reinforcing steel, equipment, excavation and backfill , color 
admixture, protective coating, and all other items necessary and incidental to construct the structures complete in place 
according to the plans and these Special Provisions . 
ITEM 505-12- CONCRETE LINED IRRIGATION DITCH 
SECTION 510- CONCRETE BLOCK MASONRY 
Concrete Block Masonry shall conform to Section 510 of the MAG Uniform Standard Specifications and COP 
Supplement except as modified herein. 

Subsection 510.2- Construction 
Add the following to this subsection: 
The work shall include the construction of the concrete block masonry fence including all footings, joints, corners, 
step-downs, and pilasters matching existing wall type and dimensions, and all other work required to complete the 
installation of the walls or fences as specified on the plans and in the Special Provisions. 

Surfaces of concrete block masonry shall be prepared for the application of paint as specified on the plans and in 
Section 530 of the MAG Uniform Standard Specifications. 

Subsection 510.6 - Payment 
Replace this subsection with the following: 
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Measurement and payment for concrete block masonry fence shall be made on the basis of the price bid per linear foot. 
This price shall be full compensation for furnishing all labor, materials, tools, and equipment, and doing all the work 
involved in constructing the fence complete in place as specified on the plans and in the Special Provisions. 
ITEM 510- 1- 6' MASONRY FENCE 

SECTION 520- STEEL HANDRAILS 
Steel handrails shall conform to Section 520 of the MAG Uniform Standard Specifications and COP Supplement 
except as modified herein. 

Subsection 520.1 -Description 
Add the following to this subsection: 
The work under this section shall include providing and erecting steel handrails as shown in the plans. 

All steel handrails shall be painted in accordance with MAG Section 790. The paint color shall be a light brown 
color as approved by the Engineer. 

Subsection 520.4 - Measurement 
Replace this subsection with the following : 
No measurement will be made for handrails. 

Subsection 520.5 - Payment 
Replace this subsection with the following: 
No payment will be made for handrails, the cost thereof shall be included in the price for the construction or 
installation of the items to which such handrails are incidental or appurtenant. 

SECTION 601 -TRENCH EXCAVATION, BACKFILLING AND COMPACTION 
Trench excavation, backfilling and compaction shall conform to Section 601 of the MAG Uniform Standard 
Specifications and COP Supplement except as modified herein. 

Subsection 601.4.2- Bedding 
Add the following to this subsection: 
Bedding material may be 1/2 sack CLSM and shall conform to the requirements set forth in MAG Section 728. CLSM 
shall have a slump of 7 +/- I inch and have a minimum of 50 psi compressive strength and a maximum of 100 psi 
based on a 28-day test. 

CLSM bedding material shall be placed in a uniform manner that will prevent voids in, or segregation of, the bedding 
material , and will not float or shift the pipe. CLSM bedding material shall be placed from bottom of pipe to pipe 
springline. No backfilling above the CLSM shall be commenced until 24 hours after the cement-treated slurry has 
been placed. 

Bedding material above the springline of the pipe shall be granular material containing no pieces larger than 1-Yz 
inches and free of broken concrete, broken pavement, wood or other deleterious material. 

No water consolidation will be permitted. 

Where mechanical compaction is used, the moisture content shall be such that the specified compaction can be 
obtained. Bedding lifts shall not exceed 12 inches loose and extreme care will be taken to prevent damage to or 
movement of the conduit by the compaction equipment. 

The Contractor may opt to use cement-treated slurry from the pipe springline to the within one foot from the top of the 
pipe. 
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Subsection 601.6- Payment 
Add the following to this subsection: 
No payment will be included in the proposal, nor direct payment made for trench excavation, foundation, bedding, 
backfilling, compaction, or placement of temporary pavement, the cost thereof shall be included in the price for the 
construction or installation of the items to which such trenching is incidental or appurtenant. 

SECTION 610- WATERLINE CONSTRUCTION 
Waterline construction shall conform to Section 610 of the MAG Uniform Standard Specifications and COP 
Supplement except as modified herein. 

Subsection 610.1 -Description 
Add the following to this subsection: 
Except where noted otherwise, the Contractor is responsible for protecting all water lines in place and for maintaining 
all waterlines in service for the duration of the project. If the Contractor elects to temporarily shut down a water main 
for a period of time that exceeds eight hours, the Contractor shall provide a temporary bypass waterline at no 
additional cost, which is approved by the City of Phoenix, depending on location. 

The City of Phoenix requires 72 hours written n.otice prior to shutdowns on waterlines. The City Fire Department must 
be notified at least 24 hours in advance of any shutdowns for waterlines serving fire hydrants. 

The Contractor is responsible for maintaining access to water valves within the construction area. Failure to do so may 
result in delays to a scheduled or emergency water shutdown. Only City of Phoenix utility personnel are permitted to 
operate valves. 

The Contractor shall provide all materials and labor necessary to complete all waterline work. City of Phoenix 
personnel will not provide materials, labor, or equipment for work related to this project. 

Subsection 610.18 - Measurement and Payment 
Add the following to this subsection: 
Payment for ductile iron water pipe shall be made at the contract lump sum price bid. Such payment shall be full 
compensation for furnishing and installing the pipe complete in place, as specified, including fittings , labor, 
excavation, backfilling, compaction, removal of obstructions, shoring, bracing, testing, and all other work not 
specifically covered that is incidental. 
ITEM 610-1- 12 INCH WATER LINE RELOCATION 

Payment for water valves shall be made at the contract unit price bid per each. Such payment shall be full 
compensation for furnishing and installing the valve, box, and cover complete in place, as specified, including labor, 
excavation, backfilling, compaction, removal of obstructions, shoring, bracing, testing, and all other work not 
specifically covered that is incidental. 
ITEM 610-2-12 INCH WATER VALVE (CONTINGENT ITEM) 

SECTION 618- STORM DRAIN CONSTRUCTION 
The work under this section shall conform to Section 618 of the MAG Uniform Standard Specifications except as 
modified herein. 

Subsection 618.1 - Description 
Add the following to this subsection: 
The work under this section shall consist of furnishing and installing Rubber Gasket Reinforced Concrete Pipe 
(RGRCP) at the locations and to the grades and slopes indicated on the plans. 

Subsection 618.2- Materials 
Add the following to this subsection: 
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Concrete pipe, joints, gaskets, and testing shall be according to MAG Section 735 . 

Subsection 618.6- Payment 
Replace this subsection with the following: 
Payment for storm drain construction shall be made at the unit price bid per linear foot. This price shall be full 
compensation for furnishing and installing the pipe and fittings complete in place, as specified, including excavation, 
backfilling, compaction, shoring, sheeting and bracing, testing and all incidental work not specifically covered in other 
pay items. 
ITEM 618-1 - 30 INCH RGRCP 

Payment for siphon pipes shall be made at the unit price bid per linear foot. This price shall be full compensation for 
furnishing and installing the pipe and fittings complete in place, as specified, including excavation, backfilling, 
compaction, shoring, sheeting and bracing, testing and all incidental work not specifically covered in other pay items. 
ITEM 618-2- 30 INCH DIP (SIPHON PIPES) 

Payment for side drain pipes shall be made at the unit price bid per each. This price shall be full compensation for 
furnishing and installing the pipe and fittings complete in place, as specified, including excavation, backfilling, 
compaction, shoring, sheeting and bracing, testing and all incidental work not specifically covered in other pay items. 
ITEM 618-3 - 30 INCH SIDE DRAIN PIPES 

Payment for the installing pipe plugs shall be at the contract unit price for each plug larger than 24 inch. No 
payment will be made for plugs less than 24 inch, the cost thereof shall be considered incidental to the item for 
which such plug is appurtenant. 
ITEM 618-4- PIPE PLUG, MAG DET 427 

Payment for storm drain connector pipe shall be made at the unit price bid per linear foot. This price shall be full 
compensation for furnishing and installing the pipe and fittings complete in place, as specified, including excavation, 
cutting and removing existing pipe & plugging existing pipe, placing pipe collars as needed per MAG DET 505, 
backfilling, compaction, shoring, sheeting and bracing, testing and all incidental work not specifically covered in other 
pay items. 
ITEM 618-5-24 INCH CATCH BASIN CONNECTOR PIPE 
ITEM 618-6-30 INCH CATCH BASIN CONNECTOR PIPE 

Payment for the prefabricated tees shall be at the contract unit price for each. This price shall be for the cost of 
fabrication only. The cost of installation is covered under item 618-1 of the Bid Schedule. 
ITEM 618-7- 30" x 30" x 24" PREFABRICATED TEE 
ITEM 618-8- 30" x 30" x 30" PREFABRICATED TEE 

SECTION 625 -MANHOLE CONSTRUCTION 
Manhole construction shall conform to Section 625 of the MAG Uniform Standard Specifications and the City of 
Phoenix Supplemental Specifications except as modified herein. 

Subsection 625.1 - Description 
Add the following to this subsection: 
The work includes the installation of the manhole structures for the storm drains in accordance with the plans. 

Subsection 625.5- Payment 
Add the following to this subsection: 
Payment for manhole construction shall be made at the unit price bid per each. This price shall include all labor, 
materials, and equipment necessary to install manholes including excavation, bedding, backfill, compaction, 
embedments, rims, and covers, and all incidental work. 
ITEM 625-1- STORM DRAIN MANHOLE, MAG DET 520 AND 522 
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SECTION 703- RIPRAP 
Riprap shall conform to Section 703 of the MAG Uniform Standard Specifications and COP Supplement except as 
modified herein. 

Subsection 703.1 - Stone 
Add the following to this subsection: 
In addition to the requirements of section 703 .1, stone for riprap shall have a minimum apparent specific gravity of 2.4 
per ASTM C-127. 

Waste concrete shall not be used for riprap. 

Subsection 703.2 - Size of Stone 
Replace this subsection with the following: 
The following requirements as listed in Table 703-1 that shall apply for grouted riprap Types I, II and III. 

Table 703-1 

Design Gradation for Specified Classes of Grouted Riprap 

Percent Down Type 
Passing Drain 

I II III 

DMax 90- 85 12" 16" 18" 24" 

85- 65 9" 12" 14" 18" 

DMin 0 6" 8" 9" 12" 

SECTION 725 - PORTLAND CEMENT CONCRETE 
Portland cement concrete shall conform to Section 725 of the MAG Uniform Standard Specifications and COP 
Supplement except as modified herein. 

Subsection 725.2 - Portland Cement 
Add the following to this subsection: 
Cement shall be Portland Cement, conforming to the requirements of ASTM C-150, Type II, unless noted otherwise on 
the plans or in the specifications. 

Subsection 725.6- Admixtures 
Add the following to this subsection: 
When an air-entraining agent is authorized, the amount used will be limited to the extent that the amount of air by 
volume shall not be less than 4 percent nor more than 6 percent. Air-entraining agents complying with AASHTO M-
154 or ASTM C-260 will be permitted as long as strength requirements are met. Any admixture shall be measured 
accurately by mechanical means into each batch by equipment and in a method approved by the Engineer. 
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C(JrW(Cf~ PIPE PR(J'ILE SHEETS loot include<JI 

11111 Ul NQI!ftCAIIOH 

Cr'WANY CONTAC T NA!.f PH()( ti( !~EB 

CITY CF PHOENIX IIAT(RI 

CITY Of" PHClNt• !SEW£RI 

SOJTH.e:ST GAS 

U.S. lE ST 

SA1.T RIVER PAOJECf !POW£Rl 

\1. NO J~ •tll 8£ CONSIO£.AED CQI.PLETEO UNTIL CURBS. PAV[li(NT AHO 
SIDEWALKS HAY[ 8HN SWEPT CLEAN Cf All DIRT AND DEBRIS. 

12 . PRI~ TO FINAl APPROVAl AND ACCEPTAHC[ (J' THE Qlt. lH( C~TRACTOR 
Will 8£ REOUIRtD TO ClEAN ADJACENT ICJ'F-PROJECfl ROADWAYS USED DURING 
THE CW<S[ OF CONSTRUCTICf' . 

PRQJHT BEHCHIIARK S: 

fO 8C IN HH 
I IHIEASECfl~ (f 59TH AV£1NI & 8ASHIH( RO 
El 1001.34 

FO BC IN HH 

SECTICJI LETTER 
dOR DETAil NLIA!ER 

qSHHT WHERE SECTION OR 
DETAil IS SHOll< 

60% S UBI.IITl AL 

PLOOD CONTROL DISTRICT 
0P MARICOPA COUNTY 

INOIHU&INO DIVWON I INTERS£Cf1Cl4 IY L7TH AVE & SWIHERN AYE 
El ~li . 9B 

'J't .. RESAR 
1 E 114 COR. SEC6 
flS , R2E 

LAVEEN AREA CONVEYANCE CHANNEL 
FCD PROJ ECT NO. 11 708 3 1 

FC D CONTRAC T NO. 

El 1016 . 9l PAELIW\ItARY 
51G1<(0 ... 

HECI.ED 

"'' rc-

BY I O.t. TE 
0!.10\ 
Oll t OI 

PRY 
SPG 
UGT 
TBW 
TC 
TO 
TG 

HJ' CJ C~B (L[VATIC»t _ 
HJ' Cf •ALL ElEVATION R .. ......... ~· .. - • ~--·- __ ••• _ .. _ suHT WESlf.RN .f.R[A Prn.ER IILTllMIIY IPfiWfAI 

HOI fOfil 
CONSTAUCTIOH 

fill (f GRATE ELEYATI~ 2 ~ 



- - - -

•,2 ,.. I I e Marker 
5,0 RB G.R.I.R. 
N 867881.2~ 
E 603911.32 

G i 1 o R i ver I nd i on 
Re servat ion Boundary 

FNO Noi I 1 Mi I e 
N 865894 .040 
E 605633. 240 

-

SEC 35 

SEC 2 

N 

1 
1 000 0 1 000 1000 

t"1 

~·· I • 1000 ft 

~- .... --Dn l l KM 

- -

SE 

RB G.R.I .R. 
N 859632.68 
E 61 1066.08 

-

SEC 36 

Gi Ja River Ind i an 
Reservati on Boundary 

- -. -
w 

a: I ~ 

SOUI!$rn 

' " 2 ., 
> 
<( 

r:: .. 
~ 

"' 

Sec Corner 
BC IN HH 
N 870239 .65 
E 612686.30 

Cor ner 
HX" Ties 

•, .,. Corner 
BC 
N 870236.87 
E 615314 . 03 

SEC 6 

'' <~ Corner 
Rock IN HH 
N 859667 .01 
E 615049 .92 

R1E R2E Rooa 

3 Mi I e t.tor-ker 
BC G. R. I . R. 
N 857933 . 12 
E 6 1253 1. 80 

- - -

" 2 ., 
> 
<( 

ec Corner 
C IN HH 

N 87023 4 .58 
E 617958.45 

•, .,. COf""ner 
' '," RB 
N 8623 13.24 
E 617705.28 

Sec Corner 
Rock IN HH 
N 859673.30 
E 617690.78 

Avenue 

' ' • Corner ''z IP IN HH 
N 870238 . 40 
E 620596.36 

Sec 5 

• ... .,. Corner 
Rock IN HH 
N 859673.74 
E 620323.85 

-

BC IN HH 
N 870242.51 
E 623233 . 81 

BC IN HH 
• .... Corner 
N 867610.976 
E 623234 . 036 

' ' • Corner 
BC IN HH MCHO 
N 862330 . 78 
E 6229 46 .2 4 

-

SEC 

• .. .. Corner 
RB IN HH 

- -

BC IN HH 
N 870248.78 
E 628510 .26 

' "• Corner 
BC IN HH IACHO 
N 867625 .74 
E 628479.29 

Sec Corner 
BC IN HH MCHD 
N 864997.62 
E 628450.03 

-

N 864988.45 
E 625841.99 

60Z SUBMITTAL 

I'LOOD CONTROL DISTRICT 
01' MARICOPA COUNTY 

IIHOINII&AIHO DfVIIION 

LAVEEN AREA CONVEYANCE CHANNEL 
FCD PROJECT NO . 11708 31 

FC D CONT RACT NO . 

DAAWINC NO. 

c ' 

. , 
.... , 
rc-

HORIZONTAL COH TAQ.. 



- - -

'> 
" ~ 

'\ 

~ 

-
--~~~ 

" 

~~,,_,If' 
'0X 

' ., 

-

,p"' 
'\.., 

- - - -
~ 

1 
'J.. :J T 'i 

~·· , . - ~00 .,, 

%~·,, 

~' ,p" .,:;: 
~/,flo 
'\0 ' f).'-? 

~' 
GI LA RIV ER 

,p"' 

"'" 

INDIAN RESERVA TI ON 

"'" . 
. , 

w 
> 
<l 

.c .,.. 
"' 

~'· ,;:>"' 

"" ·, 

.. / - -
PT R 

CD 
0 
G) 

0 
® 
® 
CD 
® 
® 
@ 
Q!) 
@ 
@ 

9 

BASEL I NE ROAD 

-
PT OESC 

POB 

PI 

P I 

PC 

PT 

PC 

PT 

PC 

PT 

PC 

PT 

PC 

PT 

PC 

- -
CHA NN EL GEOMETRY DATA 

STAT ION 

1 0+00 . 00 

38+89 . 03 

40+89.06 

92+57.89 

96+66. 28 

111+83.73 

117 +23 . 12 

130+24.43 

133+85. 71 

143+1 9.9 4 

1 46+77 . 65 

159+17 .38 

17 0+2 1 .55 

1 70 +98. 30 

Q} 

> 
<l 

NORTHING 

868729.22 

866538 . 21 

866384 . 38 

862465.89 

862309.96 

862381.47 

862392 . 37 

862383.54 

86251 8 .7 4 

863 186 . 34 

86 332 1.55 

863322.96 

8637 12. 47 

863764.07 

0 

'i' 
;:; 

C U R V E 0 A T A 

CURVE 
NO. LE NGTH CENTRAL ANGLE RAD IUS TANGENT 

~',/'0,_,,[>"' 
. 0 0 0 ' f o 'i' 'i' 'i' 00,. 

w ~~
0 

"' "' "' 
> ' !>? 5 ~ 6 :: 7 ~(a ~ ~ + - - - t -~ -1 _l_ -+ _ 

CD ~ 07. 6 7 51"54'21.65 " 450 . 0 2 19 .02 

CD 539 . 39 3"05'25. 72 " 10000.0 269 . 76 
"' rr:J]] IETil [r=::rrJ rr-t 
,... CD CD 

0 361. 27 45"59'55.76 " 450 . 0 191.0 1 

0 357.7 1 45" 32'41 . 96" 450 . 0 188 . 9 1 

CD 1104 . 17 42" 10'33.60" 1500 .0 578.44 rr=K] Drawing Sheet Nurrt>e r 

CD 768 . 17 46" 19 ' 46 .45 " 950.0 406 . 48 

.. ... -

... - -

0 

'i' 
~ 

N 

"' 

EAST INC 

60337 4 .51 

605257.57 

605385. 44 

608756.34 

6091 18 . 69 

61063 4. 46 

611173.67 

612474 .96 

612799.58 

6 13453 .1 1 

613774 . 17 

6 150 13 .90 

6 16020.5 7 

6 16077. 39 

0 

'i' 
~ ..., 
"' 

60% SUB~ ! TT AL 

-



- -
CURVE 
NO. 

CD 
CD 
CD 
@ 

® 
® 
® 
@ 
@) 
@) 

- - -
C U R V E 0 A T A 

LENGTH 

1280. 17 

186.86 

526.63 

526 . 24 

479.1 1 

478 . 95 

269.25 

41 2. 8 3 

580 . 48 

41 3.67 

CENTRAL ANGLE 

29 . 20 '2 1.59 " 

25.11' 28.26" 

75°26 ' 03.24 " 

75.22'44.08 " 

61 . 00'08. 49" 

60.58'55.09" 

34 .1 6'55. 43" 

52•33' 46 . 86" 

55 . 25 ' 53 . 58 " 

31"36 '06. 71 " 

N 

1 

0 

'r ,_ ,.., 
"' 
I 

RADIU S 

2500 . 0 

425.0 

400 . 0 

400 . 0 

450.0 

450.0 

450 . 0 

450.0 

600.0 

750.0 

~ 

I !Miil -- ?00 'T 
$GGI • 1 • - SOO ft 

[8] Or- <J~~r~ t n <J Sheet Nurroe.-

10
:;,;:-.:~:t ... l 
81..~~-::KE J 

... - ---1UUO 

~ 

TANGENT 

654 . 45 

94 . 96 

309.35 

309.04 

265.08 

264 . 97 

138.79 

222 . 22 

3 15.22 

212.24 

0 

'r ,_ 
.... 
"' 05] 

"' "' 

-

w 
> 
<( 

.c 
0 1~ 
~ "' ,_ 
"' "' ' BASEL INE 

PT u 

@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 

18 

- - -1 -

0 

'r 

(@:>@: 
~I /_Ll ·-~ 

CHANNEL GEOMETRY DATA 

PT OE SC BEGIN STA NOR THING 

PT 178+66. 47 86 4008.35 

PC 181 +03. 55 863991.44 

PT 193+83.72 864223.96 

PC 197+24 . 57 864369.34 

PT 199+11. 4 2 864409.97 

PC 201+10.65 864410.18 

PT 206+3 7 ' 28 864709.98 

PC 207+56. 81 864825.71 

PT 212+83 . 05 865 125.51 

PC 225+38. 25 865128.03 

- - - - - - - -
-

w 
> 
<( 

0 

I 
o<l, ~ 

"0 4 5 ~~ <:~ -~·-· I_ .. 
I @ / \( __u3Il I$ 

j ~'v~ ~ 
~~;(~ w 

oq, ~ > 

0 0 ~ 
0 q, / "' ~

~@ 4 

+ .. :{;fr .... ·-·-·-· T.- .~~\(//-
~ l [BI) 

@) 

CHANNEL GEOME TRY DATA 

0 
PT tt PT DE SC BEGIN STA NORTHING EASTING 

~ @ PT 230+17.36 865360 . 67 6214 04.82 

- ~ @ PC 243+03. 59 866486. 91 622026 .09 

ce:::D @ PT 241+8 2 .54 866 71 9 . 55 622419 . 06 

"' 
"' 

EA ST lNG 

616783.76 

617020.24 

618264 . 94 

618573.21 

618754 . 07 

618953.29 

6 193 40. 12 

6 19370.06 

619756 . 51 

6210 11 . 70 

@ PC 270+52. 65 866724 , 92 62 4689 . 15 ,____ 
@ PT 273+21.90 

@ PC 288+1 2 .06 

@ I PT 29 2+2 4 . 89 

@ I PC 292+96. 34 

@ I PT 298+76.81 

@ I PC 305+53.21 

@ I PT 309+66. 88 

@ I POE 3 18+72. 2 1 

866803.69 62 494 2. 44 

867645 . 96 626171.73 

867993.48 62 6 366 . 76 1 

868064.8 3 62 6 310. s.:j 
868544.54 62 6 655 .7 5 

868898.45 62 7232 . 18 

869009 . 30 62 7625.29 

869008.50 6 284 95' 62 

60% SUB,. ITT AL 

PLOOD CONTIIOL DISTRICT 
OP MARICOPA COUNTY 

I.NOINUAIHO DtVaiOH 

.. . ~EN AREA CONVE VANCE CHA NNEL 
FCD PROJE CT NO. 117 083 1 

FCD CO NTRACT NO. 
- BY I OAT[ 

PAELUI..wtY t.IAL 
NOT ~OA rc 

COf'fSTRI.CTIOH 

DfUWINC NO. 

0' C£CM:TAIC LATOUl 

Q!) /01 

o~t oi 

T~(f 

I 



- - - - - -
~ 

~~ 

' ~ 

"\ 

" ,. CD ~o ., 

GILA RI VER -I ~~ I 
INDIAN RESERVATION ·,, 

~ Drowi ng Sheet Nurrt>~r 

• See ~Geometri c Curve Data 

- -
N 

t 
~~ 'II: 

Soot• ,. • !1.00 f~ 

/~ 

'T 

I~ 

w 
> 
<( 

.c 
+ 

"' .... 

- - - - -
RIGHT OF WAY GEOMETRY DATA 

PT # PT DESC NORT HING EAST lNG 

CD PI 

0 PI 

0 PI 

, 0 PI 

I ® PI 

® PI 

CD PI 

® PI 

® PI 

@ PI 

@ PI 

@ PI 

868482.92 

866272 . 22 

866272. 16 

865147 . 05 

865163.39 

864955.03 

86 4955 . 08 

86 4249 . 50 

864302.07 

862459.98 

862218.88 

862226.22 

ROAD 

0 

~ 

603701.61 

605614 . 37 

605596 . 87 

606568.56 

606587.48 

606767.43 

606746 .52 

607354. 48 

607355 . 10 

608944.44 

608823.74 

609641. 28 

~ 
"' "' 

!:Gil IBll 

-

<U 
> 
<( 

-
PT # 

@ 
(\) 
@ 

@ 
@ 

- - - -
RIGHT OF WAY GEOMET RY DATA 

PT DESC 

PI 

PI 

PI 

PI 

PI 

NORTH ING EAST lNG 

862262.68 610360 . 74 

8624 92 .61 612580 . 48 

862283.75 612708.76 

863418.91 6 13564.29 

863219.19 613702 . 27 

60/. SUBIA 1TT AL 

PLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

IIHOINUiliNO DIVIIION 

LAVEEN AREA CONVEYANCE CH ANNEL 
FCD PROJECT NO. 117 0831 

FCD CONTRA CT NO. 
OAT£ 
05101 

PA£UWII'lART 
NOT rOA 

05/01 

COHSTRIJC TIOH 

OAAWINC NO. 
c l A ICHT Of WAY 

SHETI 

"' 



- - - - - - - - - -·· 
CURVE DATA 

CURVE 
NO. RADIUS 

® 300 . 00 

® 500.00 

® 300.00 

@ 550.00 

® 350 . 00 

@ 350.00 

® 550 . 00 

® 550 .00 

® 350.00 

@ 550.00 

® 350.00 

Qj) 700 . 00 

® 500.00 

® 650.00 

® 850.00 

RIGHT OF WAY GEOMETRY DATA 

N 
"11' 

t 
PT # PT OE SC NORTHING EAST lNG 

@ PC 864510.11 618948. 18 

@ PC 8643 10.17 618948.39 

@ PT 864692.48 619433.82 

~ I ®l PI 864795.88 619458.86 

SCO I• 1 • • SOD h I @ PT 864739 . 55 6 19239.44 

@ PC 864482.44 619264.35 

~ Ora~ i ng Sheet NumDer (8 POC 864945.92 619301.88 

• See ~Geometric Curve Data I @ PI 865208.69 619323.19 

@ PC 865227 .9 3 621025 . 33 

@ PC 865027.93 62 1025.82 

-

PT 11 

@ 
@ 
@ 
@ 
@ 
@ 
@ 

® 
@ 
@ 

-

... 
01) 

"' 

-

9 
"' .., 
"' 

-

RIGH T OF WA Y GEOMETRY DATA 

PT OE SC NORTHING EAST lNG 

PT 865408.87 621330.91 

PT 865312.26 621506.03 

PC 866438.65 622127.42 

PC 866535.26 621952.3 1 

PT 866819 .5 8 622432.58 

PT 666619 .58 622433.06 

PC 866625.04 6247 42. 70 

PC 866825 .04 62474 2.22 

PT 866886 .29 624939.18 

PT 666721. 28 625052.20 

-

PT # 

@ 
@> 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 
@ 

- - -
? 

-:.:... I ...,.-..-,., I I tr:J2J 

w 
> 
<( 

" L 

"' 

RIGHT OF WAY GEOMETRY DATA 

PT DESC NORTHING EA ST lNG 

PC 867539.41 626246.61 

PC 867704.41 626133.59 

PT 867991.97 626285.80 

PC 868045.61 626285.99 

PT 867989.73 626284.24 

PC 868044 .93 626 485.99 

PT 868469.32 626724.37 

PT 868639.76 6266 19 .72 

PC 868955.74 62 71 34. 37 

PC 868785. 30 627239.01 

PT 868881.36 62 '1579.65 

PT 869081.38 62 7579 .90 

60% SUBjj iTT AL 

-
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• 12' 

,, 
12 ' 

12 ' 

• Var-ies ISee Pl an -12 ' min i m..Jm) 

- -
CHANNEL 

CST f 

-
VARIES IS[[ PL ANI 

TRAPEZOIDAL CHANNEL SECTION 

-

W/ MA INTENANCE ROAD BELOW BANK 

ROAD 

SECTION A1 

CHANI'i£L 
CS T LC 

I 

TRAPE ZOIDAL CHANNE L SECTION 
WI MAINTENANCE ROAD BELOW BANK 

SECTION A2 

- -

• 12 ' min 

-

4 • th 1Cio &. 51. 

W. I NT(M.t.MCt . ..., 

- - - - - -

Ditch 

~ 

DEEP CONCRETE LINED DITCH 

SECTION 81 

GO/. SUB I.< ITT AL 



- - - - - - - - - - - - - - - - - - -
0 U A N T I T y S U M M A R Y 
LAVEEN AREA CONVEYANCE CHANNEL 

I 43RO AVENUE TO SALT RIVER 

ITEM ITEM SHEET NUMBERS TOT AL 
NO. DESCRIPTION UNIT 6 7 8 9 10 11 12 13 14 15 16 17 1 8 19 20 21 22 23 24 25 26 27 28 29 30 QUANTIT Y 
201- 1 CleoriO(l and Cn.bb i na 
202 1 Wobilizotion LS 
211 1 Wor"icopo Drain Fi II LS 
215 1 ChOf'V'\61 [)l(covot ion CY 

220 1 Cro.~ted Rip R 112 I CY 
310 1 .lOQr'eoote Bose Course I 4 1 SY 
3~0 1 Concr"ete Slnole CLrb CMAC STD OTL 222 I SY 
350 1 Wiscelloneous RetrOVols LF 
350 2 Remove StruchJt'"eS LS 
350- 3 Retr1:lVe Septic Tonk LS 
~20 1 4 Strond Smooth Wire Fence LS 
~20 2 6 tr.losonr-v Fence LF 
430 1 8or-nuoo L ondSC 1 LF 
440 t Spr-IM.Ier l rrtootlon S stem LS 
505 1 Cui vert No.1 LS 
505 2 Culvert No.2 CY 
505 3 Cui vert No. l CY 
505 4 CuI vert No.4 CY 
505 5 Culvert No.5 CY 
505 6 Concrete Out I et I 30 I CY 
505 1 Rectono,...lor Concl""e'te low-Flow Tr""onsition Sections E• 
505- 8 Concrete RetolnlnQ Walls No. t-Ho.8 CY 
505 9 Drop Str-uc-ture Walls CY 
505 10 Concrete Inlet Heodwoll CY 
505 11 SiDhon No. 1 Yonhole Structur"e CY 
505 12 s; on No. 2 WontlOie StnJCh....-e CY 
505 1l Sipf"on No. l Wonhole STructure CY 
505 , .. Siphon No. 4 t.klnhOie StructU""e CY 
505 15 Slpnon No. 5 Wonholo StructLX"e CY 
610 1 12 water I ine Relocation CY 
618 1 30 Pipe LS 
618 2 lO Duct i le Iron Pipes LF 
625 1 Conc rete L i ned 0 itch LF 
625 2 STOAN OR•IN ... NHOLE .... C OET 520 CY 

E• 

C<r~t i naency 

PLOOD CONnOL DISTRICT 
Of' MARICOPA COUNTY 

&HOlNUUNO DIV.aGN 

LA VEEN AREA CONVE YANCE CHANNEL 
FCD PROJE CT NO. 1 17083 1 

FCD CONTR ACT NO. - ., OATE 

P'RUIWIHARY 
,....., 

"" OSlO I 

NOT FOR 
... rc OSIOI 

COHS1At.C:TION 
D€CA(O 

60% SUBIA ITT AL Ofl .. INC 1«). 
QUANTITY SUtr.tUAR Y !,~ OSI 

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



- - - - - - - - - - - - - - - - - - -
A L T E R N A T E p I p E M A T E R I A L s 

LAV EEN AREA ST ORM DRAIN 
LA VEEN AREA CO NV EY ANCE CHANNEL TO 51ST AV ENUE 

MAI N LI NE PIPE CO NNE CTOR P IPE 
CONCREl E LINED CORRUGATED METAL PIPE 

DEPTH DEPTH tu.X TRENCH RE INF'ORCE D N. R. ( . P. e CAST- IN- PLACE PI PE NRCP • 
OUAHTIT Y 

PIPE 
TO TOP WID TH ,U CONC RETE AST W Cl~ CONCRETE LOCAT I ON TO TIJ> RCP P IPE CIO' 

01-TEA SLURR Y 8£00 I NG SLURRY 8£00 INC TO OUAHT ITY OI AWE TER CL ASS 0 1Alo4E TER .\ST tr.t C- t4 
Of PIPE TCP OF PIPE PIPE CLASS• CL ASS PIPE TO SPRING LINE 1 ' OVER TOP OF PIPE Of PIPE CLASS 

NRCP 

RCP CIP 
2 2/} " Xt / 2"' J '"X t " 2 2 / l "Xt /2" 3 "X I " RCP 

C IP 
2 2/ }" Xt /2 " 

B WIN • ..... RCP WINIIoiJW CORR . CORR . CORA. CORA . WI N • ..... CORA. 
STAT I ON J.D. I 11 . 0 . I FT . FT . F T. WALL TH ICKNE SS TYPE "'r• TYP£ '"f" TYPE "F " TYPE "F "' 

S TA T ION IL T. OR RT. I LF. I H . I IF'T . I I 1. 0 . I I 1.0 . I TYPE " A. 
IN. IN . IN . WIN. GAGE WIN . GAGE lotiN . GAC£ WIN . CAGE IN IN. WI N. GAGE 

10 " >VA T. lf IV >VA ...,. N/A N/A >VA 10 s••lO "' 10 " IV N/A N/A ...,. 

j 
60'1 Sut>tnlt t o• 

MAIN LINE PIPE 
' e,-t-.2!'1_ 

1- ON..Y PIP£ MATERIAL SPECIFIED ON THIS SHEET lRE .\CCEPUBl.E ·~ n.ooD CONTROL DISTRICT 
FOR THI S PROJECT. OP MARICOPA COUNTY 

I.NOtH-.HO DIVIIION 

2- WHERE WAXI..._.. TRENCH WIDTH IS NOTED AS •UNRESTRICTED • • • RUBBER CASKET PIPE IS REQU I RED • LAVEEN AREA CONVE YANCE CHA NN EL 
PIPE STRENGTHS ARE SPECIFIED FOA A POSITIVE PROJECTING OA FCD PROJ EC T NO. 11 708 31 

FC D CONTRA CT NO . 
ElolaANKt.E:NT LO.lOINC COHO IT ION. TRENCH WIDTH R£ STRI CTIOHS FOR THE ''"''"t"'>.i 

., OAT( 

CAST IN PlACE CONCRETE e»»ERUIOH. SHALL CCI.PL.Y WITH SECTION 620 . 
PR£ltWIPUitY 

SIQ£0 - VOl 

•• FC 110\ 
NO T FOfll .C:Cl£0 

CONSTIU:TK»> 

OfllAWINC NO. 
p IPE SUir&I.ARY SHEE T L ~(T 

~ . UUZLCIGH- ... - IaALJIJ 



- - - - - - -
Ve r tic al Posts Equally Spaced 

8' - 0 ' Maximum z· - LonQ Rad ius 
EIDow <Typl 

COPE Ends 
Prior To 
WeldlnQ 

Grind 
Smooth 
JTyplcall 

Top of Ret "lnln9 W"ll 

RetalnlnQ Wall 
Anchor Connection 
See Det"li A 

Post Hole 
Anchor Oet"ll 

r-=::--------------, For "JonQ 
NOTE: End of B"sln 
ALL HANDRAILS TO BE PAINTED PER 
PROJECT SPECIAL PROVISIONS. 

HANDRAIL ELEVATION 
N.T. S. 

Trdnsltlon 

I 

I 
'' 
~ 

F l ow -
~ 

I • ;? 

LOW FLOW TRANSITION DETAIL 
N. T. S . 

~IAI.H.tltCU.-.IIt.~ .......... 

- - - - - - - .. - - - --- --

DETAIL 01 

~ If-l]_J 
! 

(ii2'\ 
\..J 

' 
"' I 

18' 3 ' -3" 

J 

&~ tll------------~:·:·~~=1::~:;.::2_1 
t li ;;:: 

' 
"' I 

~L ------·-
~[ 
--l~ 

~r.'~2!' 

PLAN VIEW 

N. T. S 

Finished SJ OI)e 

Pipe Invert 

(81\ SECTION 
v-~cs 

~ SIDE OUTLET DE TAIL 
N. T. S. 

f>O% SUBIA ITT AL 

FLOOD CONTROL DISTRICT 
OP MARICOPA COUNTY 

aHOINUAINO DIVISION (8]\ 
\..J 

DETAIL 02 DETAIL 03 

LAVEEN AREA CONVE YANCE CHANNEL 
FCO PROJECT NO. 1170831 

FCO CONTRACT NO . 
BY DATE 

PAE: LIUIHARY "" 
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