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DESIGN DATA REPORT SUMMARY

This report is merely a combination of appendices, each established to define a portion of the

design. Appendix A contains the Alternate Conduit Section and Materials Comparison

Report. This report reviews the alternative conduit materials and recommends reinforced

concrete pipe at the point in time the report was written.

The supporting data for the Glendale-Peoria Drainage Master Plan could not be located.

Therefore, SFC Engineering Company performed a new hydrologic study using the Flood

Control District of Maricopa County Hydrologic Design Manual (September 1990).

Appendix B contains a summary of this work. A complete report with calculations has been
submitted separately and only the summary is included here.

Appendices C, D, and E are tied together. Appendix C presents the background information

for calculating the hydraulic profile and sizing criteria for the storm drain. The computer

runs from the "STORM" computer program used to generate the hydraulic profile are located

in appendix E. Appendix C also provides a sketch of the fmal hydraulic grade line based on

data from the STORM program and additional background information required to design the

catchbasins. Appendix D contains all the calculations for: 1) sizing the Q (flow) for each

catchbasin, and 2) sizing the catchbasin based on that flow. Appendices D and E are

composed almost entirely of calculations with the explanation for those calculations found in

appendix C.

Appendix F includes all the comments and responses for the 65 percent and the 95 percent

submittals.
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1. INTRODUCTION

CACTUS ROAD STORM DRAIN

ALTERNATIVE CONDUIT SECTION AND

MATERIAL EVALUATION REPORT

Final design flows, established using the Flood Control District of Maricopa County

Hydrologic Design Manual, vary from 213 cfs at the upstream end (67th Avenue) to 1,000

cfs at the downstream end (Agua Fria Outer Loop). Corresponding pipe diameters, for a

pipe flowing full but with nominal hydraulic pressure, will vary from 78 to 120 inch.

Comparable box conduit sizes would vary from 7 ft x 5 ft to 10ft x 9 ft.

The Cactus Road Storm Drain project consists of constructing a storm drain trunkline along

Cactus Road from 67th Avenue to the Agua Fria Outer Loop Freeway (figure 1) capable of

handling the lO-year storm event. As a portion of the design services to be performed,

various conduit materials and sections have been evaluated to determine those that would be

most suitable for this particular installation.

1

Final alignment of the storm drain, both horizontally and vertically, is affected by the

existing utilities in Cactus Road. However, a minimum 4-foot cover will be maintained with

total trench depth for the 78- to 120-inch diameter pipe varying from about 11 to 20 ft. The

variety of utilities located in and crossing Cactus Road include natural gas lines, sanitary

sewer service lines, 18 and 30 inch sanitary sewer collection lines, water distribution and

service lines, cable television lines, Salt River Project irrigation pipelines, telephone service

lines, electric service lines, and a 7.2 kV electric line. All effort to avoid these utilities will

be made. However, the mere existence of significant numbers of utilities has an impact on

the selection of precast versus cast-in-place conduit materials.

NOVEMBER 1992
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Minimize traffic interference. ,

Reasonable construction time frame.

MATERIAL EVALUATION REPORT

2. STORM DRAIN CONDUIT ALTERNATIVES

2

lO-year return period storm.

75- to loo-year life of conduit material.

Ability to carry flow rates varying from 213 to 1,000 cfs.

Full flowing pipe at full capacity.

Hydraulic grade line must be maintained below road elevation and elevation required
to drain local catch basins.

Reinforced Concrete Pipe (RCP).

Concrete-Lined Corrugated Metal Pipe (CLCMP).

Precast Box.

Cast-In-Place Pipe (CIPP).

Cast-In-Place Box (CIP Box).

Soil samples have been taken along the storm drain alignment and analyzed. A soils report

has been prepared defining the types and nature of the soils along the storm drain alignment.

Based on soils data, certain conduit materials may be deemed unsuitable. Section 4 presents

the basic soils data and the potential impact on the conduit alternatives.

The basic design criteria for the storm drain include:

Based on this criteria, five conduit materials have been deemed suitable for evaluation as

possible construction alternatives:

NOVEMBER 1992
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MATERIAL EVALUATION REPORT

3. EVALUATION OF STORM DRAIN CONDUIT ALTERNATIVES

3.1 Reinforced Concrete Pipe (RCP)

In this section, the five conduit material alternatives will be evaluated on the design criteria

listed above.

3

Of the five conduit materials Rep is by far the most common material for installations that

require the shortest construction time with the greatest flexibility to be routed around

utilities. This material has an excellent track record for durability and minimal long-term

maintenance, particularly in these diameters. RCP manufacturers claim that for all practical

purposes, their material will last forever; not technically true, but with proper construction

and installation, the life of the pipe far exceeds a 75- to lOO-year life. Good quality control

during construction of the pipeline material itself can be maintained without strict field

inspection because the pipe is constructed in a factory and not on-site. In addition, the pipe

is a rigid structure and the backfill requirements can be much less stringent than for other

conduit materials, further easing field inspection requirements. Other advantages include:

(1) a wide variety of local manufacturers providing good availability with a fair amount of

competition between manufacturer's prices; (2) relatively fast installation and therefore

reduced traffic control problems; and (3) invert erosion in high-sediment conditions is seldom

a problem.

NOVEMBER 1992

The greatest disadvantage to RCP is associated with the rigid nature of the pipe and the

resulting installation considerations. To achieve the rigid structure of RCP, large quantities

of rebar and concrete are used that make the pipe heavy and hard to handle. To provide

reasonable manageability, pipe segments are kept short. In these diameters (78 to 120

inches) the pipe lengths are kept between 6 and 12 ft depending on the equipment and weight

capacity of the particular job and contractor. Even with the reduced pipe segment lengths,
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MATERIAL EVALUATION REPORT

3.2 Concrete-Lined Corrueated Metal Pipe (CLCMP)

each piece of pipe is relatively heavy requiring the use of one or two large cranes for

installation. The delivery costs are also increased due to the reduced number of pipe

segments that can be delivered to the job site at one time. Table 1 further evaluates the

weight considerations of RCP in relationship to other conduit materials. Section 5 fully

evaluates the cost comparison of RCP to other conduit materials in terms of material cost

(including delivery to the job site), installation cost and long-term Operation and Maintenance

(O&M) cost.

3.2.1 Introduction to CLCMP. Corrugated Metal Pipe (CMP) is a conduit material that

has been used extensively in short road crossing culvert situations that have not required an

extremely long design life nor stringent hydraulic requirements. Relatively recent design

changes or improvements have led to the use of CMP for longer storm drains and for

locations that require a longer life. These improvements include use of aluminized coating

and lining for corrosion protection and concrete lining for improved hydraulic performance in

a given diameter.

4NOVEMBER 1992

Traditionally, eMP was constructed with no coating/lining, an asphalt coating/lining or a

galvanized coating/lining. The life of the pipe is extended with coatings and linings, but

neither asphalt nor galvanizing has allowed the CMP to be functional for more than 50 years

in many installations. Aluminized coatings/linings appear to greatly extend metal life and

reduce replacement requirements. G.E. Morris and L. Bednar prepared an evaluation of

aluminized versus galvanized coatings for Armco, the predecessor to Contech Construction

Products, Inc. (Contech) and the largest distributor of CLCMP in the area (appendix AI).

The evaluation was based on 30-year field tests of drainage pipelines protected by aluminized

and galvanized coatings, located and exposed together, in 54 sites and originally installed in

1952. The aluminized coating far out-performed the galvanized coating both on the interior
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MATERIAL EVALUATION REPORT

CLCMP is designed as plain corrugated metal pipe with no allowance for structural

. contribution from the lining. The function of the lining is only to improve the hydraulic

characteristics of the CMP and the lining is not intended to adhere to the metal pipe interior.

Therefore, cracks or spalls in the lining do not create any structural integrity problems. The

only concern is the hydraulic integrity if a large number of cracks or spalls are exhibited in

the pipe (and a large number of these would be required to affect the hydraulic efficiency).

The second improvement to CMP was the use of a concrete lining to improve hydraulic

characteristics. The most modem method of applying the concrete lining is to apply the

concrete from a revolving head moving inside the stationary metal pipe. Mechanical trowels

immediately follow the spray head to provide a smooth finish. This equipment can also be

used for applying linings in-situ. The concrete lining is added to a corrugated metal pipe

(usually with aluminized coatings, but asphalt or galvanized can be used) with an inside

diameter equivalent to the required diameter. The concrete lining is usually 3/8- to 3/4-inch

thick at the crest of the interior corrugation and fills the corrugations.

and the exterior in all moisture conditions (extremely wet, moderate and dry climates) and in

all soil conditions (moderately corrosive to severely corrosive). Aluminized coatings showed

no attack or only minor localized coating loss with associated slight substrate penetration on

the soil side. These studies helped provide guidelines for the suitability of aluminized

coatings in various soil and drainage water conditions. Aluminized CMP is still not

recommended for highly corrosive soils; resistivities below 1,500 ohm-cm and a pH range of

5 to 9. (It is already recognized that galvanized protection performs better than asphalt and

aluminized coatings are also more durable than asphalt coatings. Aluminized coatings also

perform better than asphalt coatings with the second improvement discussed below.)

5NOVEMBER 1992
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MATERIAL EVALUATION REPORT

Hairline stress cracks are a common characteristic of CLCMP because the metal portion of

the pipe is flexible and the concrete portion is rigid. As the concrete lining dries and as the

pipe flexes during handling and installation, these cracks are formed. However, most are

"healed" when the pipe is filled with water, according to the manufacturer and some studies.

CLCMP is a flexible rather than a rigid conduit. Rigid conduits, such as RCP, cannot

deflect more than about 0.1 percent of their diameter without damage. Therefore, the rigid

pipeline must be designed to carry the soil loads above and the arching soil load beside the

pipe. Flexible conduits, however, may deflect as much as 5 percent under load without

damage. In deflecting, these pipes transfer part of the vertical load into a horizontal thrust

which is carried by the passive resistance of the soil beside the pipe. The reduction in forces

leads to a reduction in steel requirements to offset the load. Aluminized coatings should not

crack under the 5 % deflection. Beyond that point, cracking and resultant corrosion are

possible and likely.

In summary:

Aluminized coatings and linings are superior to the more familiar galvanized or

asphalt coatings and linings. Data is still limited to the 30-year installations studied

by Armco and discussed above. That study provided guidelines for aluminized coated

and lined CMP based on stormwater quality and soil resistivity. However, these

guidelines provided for a 50-year life for l6-gauge CMP only. No guidelines were

provided for 75- to lOO-year life. Contech (the local supplier of CLCMP) estimates

that if galvanized will last 50 to 55 years, then aluminized will last 80 to 100 years

based on the comparison of performance between aluminized and galvanized coatings

and linings in this 30-year study.

6NOVEMBER 1992

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



MATERIAL EVALUATION REPORT

Concrete lining of CMP improves the hydraulic characteristics to a comparable level

with RCP. In addition, concrete lining further reduces or eliminates concern that the

sediment load of stormwater will cause erosion of the pipe invert or that poor water

quality will cause corrosion of the pipe interior.

The number of local installations has increased in the Phoenix area over the last 10

years. Field inspection and data from pipelines ranging in size up to 96 inches is

available. No significant deflection, spatling or failure of CLCMP has been reported.

However, there are no local installations over 96 inches and few 120-inch diameter

installations in the country. This project calls for 2 1/4 miles of pipe 108 inches and

larger.

CLCMP has several other advantages. High material quality control can be maintained

because the pipeline is manufactured in the factory, not in the field. Second, the installation

is relatively fast because the pipe is delivered at the site ready for installation and backfill.

The trench can be closed as soon as the pipe has been installed. Third, the concrete lining

provides similar hydraulic characteristics to RCP, therefore, diameters of the pipe are similar

to those of RCP. Finally, CLCMP is relatively thin and the outside diameter (00) is only 2

inches larger than the inside diameter of 120-inch CLCMP (00=122 inches). RCP, on the

7

3.2.2 Evaluation of CLCMP. CLCMP has many advantages based on its flexible

structure. Table 1 compares CLCMP with RCP in terms of weight and delivery lengths.

CLCMP is significantly lighter than RCP and therefore can come in much longer lengths (20

ft). Even in the longer lengths, the pipe segments are still much lighter than the comparable

RCP segments; therefore much smaller lighter equipment is required for placing the pipe in

the trench. In addition, more pipe can be delivered at a time, not only because more

segments can be delivered at a time, but also because each length is longer. The longer

lengths also lead to fewer joints and reduced leakage potential.

NOVEMBER 1992
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MATERIAL EVALUATION REPORT

other hand, can range from 8 to 11 inches thick; for 120 inch class III RCP, the OD is 142

inches. In areas with a lot of utilities, 20 inches can be a significant addition to the pipeline

OD and required trench width.

Several disadvantages also result from the flexible nature of CLCMP. First, backfill and

compaction requirements must be much more stringent to prevent pipeline deflections from

exceeding the allowable 5 percent. Both RCP and CLCMP will be backfilled and compacted

in thin layers to 1 ft above the top of the pipe. However, CLCMP relies more heavily on

proper backfill and compaction to handle and resist the loads than does RCP. In addition, if

the backfill and compaction is not handled properly, and additional pipeline deflection is

created beyond the allowable 5 percent, then the CLCMP concrete lining can be cracked,

reducing the hydraulic ability of the pipeline; but worse yet, the aluminized coating can be

cracked longitudinally, allowing corrosion attack from the soil side of the pipe. The life of

the pipeline is greatly reduced if the aluminized coating is cracked.

CLCMP has several other disadvantages. First, CLCMP is a metal pipe and although the

aluminized coating greatly extends the life of the steel, CLCMP is still not suitable for highly

corrosive soil environments. The Cactus Road soils data for two borings showed evidence of

slightly corrosive soils. The areas appeared to be localized but could be a problem (see

discussion in section 4). Second, concrete lining cannot be used in an arched CMP except

- for very short segments where the coating is applied in-situ, by hand. Arched CMP is

sometimes desirable for extreme loads or more efficient hydraulic characteristics. Third,

there is still some concern in the industry about the lack of bond between the steel and

concrete. This does not appear to be a problem either from a corrosion or hydraulic concern

based on the studies performed to date.

8NOVEMBER 1992
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MATERIAL EVALUATION REPORT

3.3 Precast Box

Many cities in the valley have allowed CLCMP in limited locations, but only in smaller

diameters and shorter installations. The largest CLCMP installed in the valley is 96 inches.

None of the local CLCMP installations are over 10 years old, which is too soon to tell how

local conditions will affect the conduit material.

Precast box conduits offer similar advantages as RCP and CLCMP in terms of high quality

control and relatively rapid installation because the conduit material is prefabricated. Precast

box conduits are also similar in nature to RCP in that the box is a rigid conduit and requires

thin-layer compaction only to the top of the box in trench conditions. The design of the

conduit itself withstands the soil loads above and adjacent to the box and does not require

optimum trench backfill to resist deflection.

9

A [mal significant concern about CLCMP is the anticipated life of the product. Studies have

shown that the aluminized coatings worked well in nearly all soils and moisture conditions

for at least 30 years. Due to minimal effects caused by corrosion on the 30-year old

installations, it would not be unreasonable to expect the materials to last at least twice as

long as that. However, the aluminized coating is too new to automatically assume it will last

from 75 to 100 years. Once corrosion begins, it can be a very rapid process. Many local

agencies have expressed concern about the life of the product. The Arizona Department of

Transportation (ADOT) has restricted the use of CLCMP based on concerns about the life of

the product. ADOT requires a material life of 75 years on storm drains in freeways and

primary roads. The material life for secondary and minor roads are 50 and 25 years,

respectively. ADOT does not feel there is sufficient data at this time to show that CLCMP

will provide a 75-year life. Therefore, CLCMP is not allowed for freeway or primary road

storm drains in lengths over 1,000 ft. CLCMP is allowed for installations that only require a

50-year life.

NOVEMBER 1992
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MATERIAL EVALUATION REPORT

3.4 Cast-In-Place (CIPP)

The most significant disadvantage to CIPP is that the conduit is constructed in the trench in

the field. Optimum field conditions and a reliable contractor along with rigid, careful

specification and inspection are required to maintain quality control of the conduit

CIPP has been used extensively in the valley for smaller diameter applications and where

utility interference has been negligible. CIPP is cast in trench using the trench walls and

floor as part of the form and a special piece of equipment which places the (inside diameter

split-ring forms) and pours the concrete. After sufficient drying, the forms are removed

from the inside and the interior troweled smooth where necessary. This type of conduit is

highly cost-effective and many contractors in the area have experience installing the smaller

diameters. The nature of the pipe construction virtually eliminates pipe joints reducing

leakage potential. With quick-setting concrete mixes, open trench times have been reduced

and the trench can be backfilled within 24 to 48 hours.

10

A precast box conduit has two major disadvantages. First, a good gasket was not available

for the box joints until recently; therefore, leakage could be a problem in some installations.

A few precast box conduits have been installed in the Phoenix area using a new gasket and

leakage appears to no longer be a problem. Second, precast box conduits require more

materials (rebar and concrete) per flow area in the smaller sizes than RCP. The increased

material requirements leads to short lengths (due to weight), increased material cost,

increased delivery cost and increased leakage potential due to frequent joints. However,

precast box conduits are easier to install. Compaction of the haunches of a circular pipe is

more difficult than the haunches of a square box. According to local manufacturers and

contractors, the break-even point is about the 10 ft x 9 ft box or 120-inch diameter pipe;

precast box conduits are competitive with RCP in the larger sizes but not in the smaller

sizes.

NOVEMBER 1992

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



MATERIAL EVALUATION REPORT

3.5 Cast-In-Place Box (CIP Box)

CIP box conduits provide good structural characteristics and are used extensively as road

crossings where strength is required or cover is minimal (e.g., freeways commonly use box

culverts). CIP box construction follows several steps: the trench is excavated, the floor

rebar cage is constructed, the floor poured, the wall and roof rebar cage is constructed, the

forms are constructed for the walls and roof, and the walls and roof poured. Even with

quick-setting concrete, it is still a tedious job to construct a CIP box culvert.

construction. Soil conditions must be adequate to provide a good form for the bottom and

sides of the conduit. If a soil is cobbley or unstable, wall thickness will vary and may not

meet specification requirements or greatly increase material requirements and increase costs.

The City of Phoenix will no longer allow installation of CIPP if the bedding is unsuitable

without overexcavation and backfill to form the floor and walls of the trench. Soil conditions

for Cactus Road indicate that significant cobbles may be encountered in the lower depths

(over 15 ft) and therefore CIPP would not be a suitable conduit. Additional discussion can

be found in section 4.

11

A second disadvantage, despite the use of quick-setting concrete, is the open trench

installation time. CIPP can be installed at a similar rate to precast pipe when installing in

areas with few utility interferences and few external connections. However, Cactus Road

contains many utility crossings that will reduce the lengths of run and cause delays in

construction and may require the use of precast conduits in these areas. There is also some

concern about the structural integrity of large diameter CIPP. ADOT and the City of

Phoenix, among other valley agencies, will not allow CIPP in diameters over 96 inches.

Over half of the Cactus Road Storm Drain is larger than 114 inches.

NOVEMBER 1992
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MATERIAL EVALUATION REPORT

As stated above, CIP box conduits have good structural characteristics and, as in the case of

CIPP, CIP box conduits are continuous with relatively little leakage problem. Quick-setting

concrete mixes have reduced installation times over previously used concrete mixes but the

installation time is still a drawback for high traffic areas. CIP box conduits are also

constructed in the trench. Soil conditions affect quality control and a good contractor along

with rigid specifications with strict field supervision is required to insure a quality conduit.

A 4,500-foot CIP box storm drain was recently constructed parallel to Interstate 10 in the

City of Tempe. The upstream portion was 12 ft x 8 ft and the downstream portion was 16 ft

x 8 ft (somewhat larger than the largest portion of the Cactus Road Storm Drain). The

trench path was parallel to the freeway and unobstructed by all but a few utilities.

Construction of this box culvert was very successful because of the large size (paddle wheel

scrapers were used very economically to excavate the trench), 1/2 mile reaches could be

opened at one time, there was no interference with either traffic patterns or existing utilities,

the soils were suitable to support a box, and shoring was not required for trench walls. A

quick-setting concrete mix was used for the walls and roof, which sped up construction to a

24-hour period and made construction almost like a slip-form operation. Wall and roof

forms were set up in the morning with concrete poured at 2:00 p.m. and allowed to cure to

the next morning, when the forms were moved to the next reach. The use of paddle wheel

scrapers, long open reaches and quick-setting concrete all reduced construction time.

However, construction still took 6 months for 4,500 ft. If the same techniques and

subsequent construction time frame could be used on the Cactus Road storm drain,

construction would take up to 2 years to complete; far longer than any of the other methods.
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MATERIAL EVALUATION REPORT

4. SOILS REPORT RECOMMENDATIONS AND IMPACT ON STORM DRAIN
CONDUIT ALTERNATIVES

The soil along the alignment is fairly strong and the drain will be lighter than the soil it

replaces. Low settlements (less than 1/4 inch) due to the construction related disturbance are

anticipated and an allowable bearing capacity of 5,000 psf afforded structures and manholes.

Granular deposits were encountered at and above invert elevations in a majority of test

borings. These granular deposits contain gravel and some cobbles and boulders and clean

sand layers. Because of the coarse granular materials and potential for caving in, a shaped

excavation for cast-in-place pipe may be difficult to impossible to construct. This soil

property should not affect the other storm drain alternatives.

13

The field soils investigation included a site reconnaissance, subsurface exploration, and field

resistivity testing. Thirty-five test borings were drilled to depths of 11 to 26 feet below the

pavement section, with refusal encountered at some locations. Additional information about

the field investigations and detailed information about each boring location has been

published in the Thomas-Hartig and Associates, Inc. geotechnical report and distributed to

the Flood Control District of Maricopa County, the City of Peoria and the City of Glendale.

The following is only a summary of the results of that report as the fmdings impact the storm

drain conduit alternatives.

NOVEMBER 1992

Existing surface soils are sandy clays and clayey sands, predominantly of medium plasticity.

Undisturbed soils will demonstrate moderately low potentials for expansion. However,

compaction of these soils could create high expansive pressures. Imported granular soils

exhibiting low expansive potentials or granular site soils are recommended for all backfills

along the sides of the storm drain pipe.
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MATERIAL EVALUATION REPORT

Backfill compaction should be accomplished by mechanical methods. Water jetting or

flooding of loose, dumped backfill must be prohibited.

Lateral earth pressures are 60 psf/ft for current groundwater conditions and 95 psf/ft for

rising groundwater or trench flooded backfill conditions. Walls should be suitably braced

during backfilling to prevent damage and excessive deflection.

All excavations should be braced or sloped to provide personnel safety and satisfy local

safety code regulations. Maximum temporary cut slopes of 1/4 H: 1V in sandy clay/clay

clayey sand and IH: 1V in the granular soils are recommended.

14

Soluble salts, soluble sulfates, soluble chloride, pH and resistivity tests were conducted at

various boring locations. The corrosion potential to concrete is low; Type II cement should

be used for concrete in contact with soils. Relatively low resistivities (high conductivities)

were encountered in only two test borings (sta. 89+00 and 99+00 approximately). The

resistivity for sta. 89+00 was 1840 ohm-em for 0-15 ft and 2630 ohm-em for 0-25 ft. The

resistivity of 1840 ohm-em is close to, but above, the minimum 1500 ohm-em for CLCMP

and therefore may not be a problem. The resistivity for sta. 99+00 was 1520 ohm-em for 0

15 ft and 1150 ohm-em for 0-25 ft with a pH of 8.2 The resistivities are low for this site but

the pH is acceptable for aluminized coatings on CLCMP. In addition, a moderate potential

for corrosion of buried unprotected metal conduits is indicated in areas where soil moisture

content is high. Experienced corrosion specialists should review data for recommendations

on metal conduits.

NOVEMBER 1992
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MATERIAL EVALUATION REPORT

5.1 Conduit Construction Cost

5. COST COMPARISON OF STORM DRAIN CONDUIT ALTERNATIVES

At this point, the CIPP alternative is the least expensive followed in order by CLCMP, RCP,

CIP Box and Precast Box. As stated in section 3.4 and 3.5, utilities and numerous specially

constructed inlets will greatly affect the cost of the cast-in-place conduits and raise their unit

prices. In addition, these conduits are constructed in the field and special features will

increase the construction time. Special structures affect the cost of RCP, CLCMP, and

Precast Box conduits, but not as much. Secondly, construction time to install prefabricated

special fittings is much faster than construction and installation of cast-in-place special

fittings because the construction takes place in the factory and only installation is required in

the field.

15

Local suppliers and contractors were contacted to determine an estimated cost for RCP,

CLCMP, Precast Box and CIPP. The current edition of The Richardson Rapid System

General Construction Estimating Standards was used to determine cost of earthwork and

installation of precast conduits. It was not possible to exactly determine the quantity of

concrete, rebar and labor required to construct a CIP Box, therefore, prorated costs for these

items were used from the City of Tempe box culvert discussed in section 3.5 above. Table 2

lists the estimated total cost and the estimated cost per lineal foot for each type of conduit.

These costs do not include the cost of the numerous fittings/structures that will be required to

connect the Cactus Road storm drain to collector basins and stubouts to future storm drain

laterals. These costs also do not include the cost of rerouting or accommodating the existing

utilities or the traffic control problems.

NOVEMBER 1992
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MATERIAL EVALUATION REPORT

5.2 Conduit Operation and Maintenance Cost

Periodic inspection would be suggested for large diameter pipelines to insure that the interior

of the pipeline is in good condition. These inspections should be more frequent (e.g., annual

inspection) during the early years for the flexible CLCMP conduit and for CIPP to insure

that these pipelines were properly installed and backfilled. CLCMP deflections should be

monitored both when the pipe is first installed and during the periodic inspections. The

inside diameter measurements of CIPP should be taken after construction prior to acceptance

of the conduit by the Cities of Peoria and Glendale, and the Flood Control District of

Maricopa County to insure proper installation of the conduit.

Small conduits are subject to occasional plugging that would require occasional maintenance.

The Cactus Road storm drain is a very large diameter conduit and plugging is not likely to

be a problem. However, sediment load can accumulate in large conduits affecting the

hydraulic characteristics and the ability of the pipeline to carry the water it was designed for.

This can be accommodated in the design analysis and, if necessary, slightly oversize the

conduit. The greater impact to the conduit would be the material life, if the sediment load

were to erode the invert of the pipeline. In the Phoenix area, the sediment load of storm

drains is not a significant problem, either in terms of quantity of sediment deposition or

invert erosion. In addition, the Cactus Road storm drain is not a steeply-sloped conduit

which is a leading cause of invert erosion problems. However, the storm drain has been

sized for a minimum velocity of 5 fps during the lO-year storm to provide a flushing action

and reduce any sediment build up.

16NOVEMBER 1992
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MATERIAL EVALUATION REPORT

6. PRELIMINARY DESIGN RECOMMENDATIONS

Table 3 summarizes the information on each of the alternatives in tabular form.

Reinforced concrete pipe is obviously suitable for the Cactus Road storm drain and it is not

the most expensive conduit. There are sufficient companies in the area to ensure competitive

bidding and a reasonably good price.

17

Costs for O&M have not been calculated because the cost of annual inspections is relatively

nominal and no other maintenance is anticipated to be required for the main storm drain.

Some maintenance of the catch basins may be required but the cost of this maintenance will

be equal for all alternatives and therefore catch basin maintenance has not been estimated or

included.

NOVEMBER 1992

Competitive bidding is improved, however, if other alternatives can be allowed. CLCMP

offers many of the same advantages of RCP with a potential, substantial cost-savings.

However, the design criteria calls for a 75- to lOO-year conduit material life and CLCMP has

not been shown to have an extended product life. In addition, CLCMP is a flexible pipeline

which will require excellent field quality control for backfill and compaction. To verify that

this is accomplished, a thorough inspection and testing program will be required. If the

pipeline deflection is not kept below 5 percent, then the aluminized coating will likely crack

resulting in corrosion and probable shortening of the pipeline life. CLCMP has not been

installed anywhere in the valley in this size and quantity, and rarely installed anywhere in the

120-inch diameter. Major agencies, including ADOT, limit the use of CLCMP. Installation

of CLCMP in this size and quantity is a risk as compared to more proven alternatives. We

do not recommend that this project be a "test case" for large diameter CLCMP.
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MATERIAL EVALUATION REPORT

Only RCP appears to meet all the design criteria and soils recommendations, yet still be cost

competitive due to the number of local suppliers. RCP is a proven material and can be

relied on to perform well.

The precast box conduit was the most expensive alternative; however, the earthwork costs

for the precast box were the lowest of all of the alternatives. It is not anticipated that lower

earthwork costs can bring the precast box into competitive bidding for this size conduit at

this time, particularly if cement slurry or other slurry backfills are used.

ClPP and ClP box are also not considered viable alternatives. ClPP is not recommended by

other local agencies in sizes over 96 inches. But more importantly, the soils report does not

recommend ClPP in any size due to the cobbley, unstable nature of the trench form. ClP

box is not recommended because of the extensive time requirements to construct and the

resulting traffic difficulties.

18NOVEMBER 1992
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TABLE 1
Conduit Material Physical Characteristic Comparison
Cactus Road Stonn Drain - Flood Control District of Maricopa County
November 1992

84-Inch 120-Inch

CLCMP CLCMP
RCP Class RCP 5 x 1 Precast Box RCP Class RCP 5 x 1 Precast Box
III" Ameronb 14 gaO 7'x6'd III" Ameronb 14 gaO 10' x 9'd

Pipe Length, ft 6 12 20 7.5 6 12 20 7.5

Approx Weight, lb/ft 2,409 2,090 318 3,066 4,716 4,830 542 5,520

Approx Weight per
Piece, lb 14,454 25,080 6,360 22,995 28,296 57,960 10,840 41,400

Outside Diameter, in 100 100 86 8.33' x 7.33' 142 142 122 11.67' x 10.67'

Maximum Allowable
Fill, ft 17 N/A 45 N/A 18 N/A 54 N/A

Truckloads per 1,000
ft of Pipe 50 N/A 25 N/A 99 N/A 25 N/A

Joints per 1,000 ft
of Pipe 166 N/A 49 N/A 166 N/A 49 N/A

"information provided by Contech Construction Products, Inc.
bInformation provided by Ameron
"Information provided by Contech Construction Products, Inc.
dInformation provided by Gifford-Hill

NtA = Information not available or not provided

Source: SFC Engineering Company, June 1992
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TABLE 2
Alternative Conduit and Section Material Cost Estimate
Cactus Road Stonn Drain - Flood Control District of Maricopa County
November 1992

Reinforced Concrete Lined
Concrete Corrugated Cast-In-Place Cast-In-Place
Pipe Metal Pipe Precast Box Pipe Box

Total Cost ($) 6,222,000 5,032,000 7,599,000 4,743,000 6,273,000

Unit Cost
($/lin ft) 366 296 447 279 369

Source: SFC Engineering Company, June 1992
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TABLE 3 (Page 1)
Summary of Alternative Conduit Section and Material Advantages and Disadvantages
Cactus Road Stonn Drain - Flood Control District of Maricopa County
November 1992

_..

ADVANTAGES

Excellent prior history

Precast, good quality control

Many local manufacturers, good availability

Long Life

Relatively fast installation

Invert erosion seldom a problem

DISADVANTAGES

REINFORCED CONCRETE PIPE (RCP)

Short lengths (approximately 6 ft in 120-inch diameter)

Special fabrications expensive

Third highest material cost

Heaviest pipe weight of other precast materials; large heavy equipment
required to install the pipe

CONCRETE LINED CORRUGATED METAL PIPE - (CLCMP)

CMPCL has similar hydraulic properties as RCP

Comes in longer lengths, fewer joints

Lighter pipe, lower shipping, delivery, and installation equipment costs

Lower cost for special fabrications

Prefabricated, good quality control

Relatively fast installation

Smaller outside diameter, smaller trench width

Second lowest material cost

Unproven life of material

Deflections can cause cracks in concrete lining

Backfilllbedding is critical for structural stability

Not suitable for corrosive or unstable soils

Cannot arch concrete lined CMP

Industry still has some concerns about lack of bond between steel and
concrete
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TABLE 3 (Page 2)
Swnmary of Alternative Conduit Section and Material Advantages and Disadvantages
Cactus Road Stonn Drain - Flood Control District of Maricopa County
November 1992

----~_ ..

ADVANTAGES DISADVANTAGES

PRECAST BOX

Prefabricated, good quality control Gasket and leakage problems at higher heads

Structurally sound Most expensive material cost

Relatively fast installation

CAST-IN-PLACE PIPE (CIPP)

Lowest material cost Trench is open a long time (pour 300 to 600 ftlday and backfill 24 to 48
hours after pour)

Field manufacture can lead to a lack of quality control in field

Cannot be used in all soil conditions (rocky or unstable soil) and CIPP is
not recommended for many areas of the Cactus Road storm drain

Utility conflicts cause forming problems

CAST-IN-PLACE BOX

Good structural characteristics Field manufacture can lead to lack of quality control in field

Trench is open a long time (longer than CIPP)

Fourth most expensive construction cost

Heavy demand for field supervision and inspection to control reinforcing
installation, etc.
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Preface

This evaluation vas conducted by the Geotechnical Laboratory (GL).

us Army Engineer ~atervays Experiment Station (~S). during the period January

1985 through June 1986. The evaluation vas sponsored by the Office. Chief of

Engineen., US Army, under the vork effort "Construction Support." of the

Facilities Investigation and Studies Program.

The evaluation vas conducted under the general 5upeL\·ision of Dr. W. F.

MBrcuson III, Chief. GL; Mr. B. H. Ulery. Jr., Chief. Pavement Systems Divi

sion (PSD); Mr. H. L. Green. Chief, ~gineering Analysis Group; and Mr. D. M.

Ladd. Chief. Criteria Development Unit. The evaluation vas conducted and the

report vas prepared by Dr. J. C. Potter, PSD.

COL Allen F. Grum. USA, vas the previous Director of WES. COL ~ayne G.

Lee. CE. is the present Commander and Director. Dr. Robert ~. Whalin is Tech

nical Director.
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Conversion ractor&, Non-S1 to 51 (Metric)
Units of Measurement

Non-51 units of measurement used in this report can be converted to 51 (met

ric) units as follovs:

(

l
!

Mult1nlv,

feet

inches

pounds (mass)

Bv,
0.3048

2.54

0.4535924

3

To Obtain

metres

centimetres

k.ilograms
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EVALUATION OF BURIED CONCRETE-LINED, CORRUGATED METAL PIPE

Background

1. In MBy 1982, a new drainage product called concrete-lined. corru

gated metal pipe (CLCHP) was introduced. The manufacturer claimed that this

product offered the hydraulic efficiency of concrete pipe and the structural

efficiency (economy) of corrugated metal pipe. Bence, the use of this product

might result in significant savings to the US Army Corps of Engineers (CE).

This evaluation vas undertaken to verify the manufacturer's claims and to

appraise the durability of the concrete lining, thus determining the accepta

bility of CLCHP as a construction alternative on CE projects.

Product Descrintion

2. The CLCMP studied in this evaluation is a relatively new generation

of concrete-lined pipe, called HEL-eOR CL. It is manufactured by the Con

struction Products Division of ~-mco. Inc. This product has been under devel

opment since 1964 and vas first marketed in MBy 1982. Neither the product nor

the process is patented; however. Armco is currently the only manufacturer of

~....QiP.

3. BEL-COR CL is fabricated by applying a toncrete lining to a conven

tional, corrugated metal pipe. The metal pipe is usually helically corrugated

galvanized steel or al~inized steel (Type 2). although other base materials

such as asphalt-coated galvanized steel or asphalt-coated, asbestos-bonded

sheets can be used. Diameters range from 24 to 120 in.*, and metal thick

nesses range from 0.064 in. (16 gage') to 0.168 in. (8 gage). Standard corru

gations are 2-2/3 by 1/2 in .• 3 by 1 in .• and 5 by 1 in.

4. Tne concrete lining is applied by a revolving head mrr\'ing inside the

stationary metal pipe (Figure 1). Mechanical trowels ~ediately following

the spray head provide a smooth finish. This equipment is videly used for

lining entire pipelines in situ. A minimum concrete thickness of 3/8 in. over

the crests of the corrugations is specified, but the actual minimum thickness

.,
J
I
I
I
I

!;r!
I

* A table of factors for converting noo-5I units of measurement to SI (met
ric) units is presented on page 3.
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Figure 1. Concrete lining being applied by a
revolving head (Const~ction Products Division

of A~co, Inc.)

is usually about 3/4 in. This method of application appears to provide a more

u~ifor=, less segregated lining tha~ that produced by spinning the pipe, as

sho~~ in Figure 2.

5. The CL~S'8 are designed as plain cor~gated metal pipes ~ith no

all~ance for structural contribution from the lining. Tne lining functions

only to increase the hydraulic efficiency of the corrugated pipe. Damage to

the lining, in the form of cracks and spa1ls. is thus a hydraulic concern

rather than a structural concern. Eence, cracks and spa1ls become si~ificant

only when they are extensive enough to degrade the hydraulic efficiency of the

pipe or to threaten the integrity of the lining.

6. Table 1 ccrcperes CL~ .~th Class III reinforced concrete pipe (Rep).

Tne CL~ offers some intriguing acvantages in terms cf maxim~ cover, veight

per foot, and joints per 1,000 ft. The lighter veight suggests a less

expensive pipe and lover installation costs. F~er joints suggest the poten

tial for reduced installation costs and reduced leakage. The CL~ achieves

these advantages by behaving as a f1eY.ible rather than a rigid conduit. Rigid

conduits, such as RCP, cannot deflect more than about 0.1 percent of their

di~eter .ithout damage. Tnerefore, they must be designed to carry the load

5
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of the soil above the pipe including negative arc~in£ loads f~om the soil

adjacent to that directly above the pipe. Flexible conduits, hoyever, ~ay

Figu~e 2. The upper section of the concrete lining vas mBde by
spinning the pipe; the lover section vas ~de ~ith the pipe

stationary (Const~ction Products Division of Armco, Inc.)

I
1--
I

1
1,
-I

I
J:::

b

deflect as much as 5 percent under load vithout ci~2ge. In deflecting. these

I
p~pes transfer part of the ve~tical loae into a ho~~=ontal thrust vhich is

car~ied by the passive resistance of the soil at the sides of the pipe. This

movement also eli~inates or even reverses Boil arch~ng above the pipe, reducII ing the total vertical load on the pipe.

11 Field IDs~e=tio~s

I
J
)

J
J
I

7. A field study of ~~~ vas conductec d~ring the pe~iod January

19E5 - ~~rch 1986. A total of al~ost 12,000 :t 0: pipe ~as s~rveyec, as s~

~ar~zed in 1a~le 2. All vere relatively ne~ }~co installations (less than

2 years old), a~d the st~ctural design vas generally gove~ed by handling

stiffness. Exceptio~s are noted in the re~rks colu=n of 1ab1e 2.

8. The condition of the installed pipe ~as consistent throughout the

syste~s surveyec; the follOYing observations apply to all sites and pipe

sizes:

6



a. Some chipping or spalling of the lining was noted, but the metal
pipe directly behind the damaged lining shoved evidence of blows
to the end or to the out6ide of the pipe. Hence, thi6 damage

was probably caused by rough handling during trAnsportation or
installation and not by in-service loads or conditions. Satis
factory repairs of these types of damage have been made by most
of the contractors by applying a rich grout in accordance vith
the manufacturer's recommendations.

b. Deflections of the installed pipe ranged from -1 to ~ percent
of the nominal diameter, but were generally less than 3 percent.
No popping or spalling resulted from these deflections. The
characteristic, randomly spaced, circucferential and longitudi
nal cracks were observed in uninstalled pipe joints at both the
plant and the job sites, indicating that they result from plas
tic sh~inkage of the concrete dU~ing curing and/or handling.
Tnese cracks remain tightly closed in the installed pipe except
when the deflection exceeds approximately 5 percent of the nomi
nal diameter.

9. In June 1986, five concrete-lined, corrugated metal culverts in

San ~~teo County, California, were inspected. Asphalt-coated, galvanized

steel culverts were originally installed at these locations in the 1950's.

The culvert inverts were found to be extensively damaged after only a few

years, and these five culverts were repaired in June 1960 by in situ concrete

lining. The process used to apply the concrete lining is very similar to the

Armco process ex=ept that tro~els vere not used on the 15-in.-diam culvert.

10. The culverts inspected ranged froo 15 to 42 in. in diameter and

were all about 200 ft long. In general, the concrete lining shoved little

sign of deterioration. One steel culvert outlet was sufficiently deteriorated

to expose large portions of the lining to the exterior. However, the lining

was still intact and serviceable. One culvert shoved some invert wear, proba

bly due to bed load. The drainage channel vas steep and rocky vith evidence

of occasional high flovs. ~o pipes exhibited localized ~inor spalling, ~~ich

exposed the additional reinforcement placed during the repa~r to sepport the

new invert. The original pipe vas not exposed fro: the inside anywhere.

Conclusions

11. Some chipping or spalling of the lining vas noted during the

inspections, but the steel pipe directly behind the damaged lining shoved evi

dence of blows from sharp objects. Bence, this damage vas probably caused by

7
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routh handling during transportation or installation and not by in-service

loads or conditions.

12. One section investigated had a measured deflection of 6 percent

that resulted in a crack in the lining along the croWD but no popping or

spalling. Bence, this type of pipe should perform satisfactorily in any

installations adhering to the 5-percent-deflection limit generally accepted

for flexible conduits.

13. Based on this field study, CLCMP appears to be an acceptable drain

age product when proper production and installation qualiry controls are used

and vhen damage to the lining during construction is repaired according to

manufacturer's recocmendations. Pop-outs and spalls must be patched in accor

dance vith the manufacturer's recommendations to prOVide a lasting, high

hydraulic efficiency. Small cracks in the lining are acceptable since they

have no significant effect on the hydraulic efficiency. Armco's repair proce

dure is outlined in Appendix A of this report.

14. Based on the performance of the 26-year-old linings on the

San Mateo County culverts, it appears that CLCMP viII remain serviceable as

long as the metal pipe remains structurally sufficient. Except in cases of

extremely aggressive effluents or severely abrasive bed loads vhere this prod

uct may not be appropriate, the service life ~y be estimated by calculating

the service life of the unlined pipe (including protective coatings) subjected

only to external corrosion.

8
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Appendix A: HEL-COR CL Repair Procedure

Preparation of Surface

1. The area to be patched shall be thoroughly cleaned of all dirt,

dust, or other foreign materials by the use of vater, air under pressure, or

such other methods as are necessary to secure satisfactory results. The sur

face shall then be thoroughly vetted with vater. All free-standing water

shall be removed prior to the liberal painting of the surface to be patched

vith a cement grout made up of a mixture of cement and water having the con

sistency of thick paint.

Patchin£ ~ith Hortar.

2. The mo~tar-patching material shall be mixed vith a minimum amount of

vater that vill produce a vorkable mix and shall be placed before the grout

coat (as desc~ibed above) has set or dried out and vhile the grout coat is in

a moist or tacky condition. The mortar shall be ~ixed in the proportion of

one part (by veight) of T}~e 2 cement vith tvo parts vashed, dry concrete

sand. The mortar shall be applied as a "plaster coat" ove~filling the cavity

slightly and bringing to a surface slightly higher than required for the fin

ished patch. It shall then be left undisturbed for a period from 1 to 2 hr to

per.cit initial shrinkage, then struck off vith a st~aightedge spanning the

patch. A wooden float may be used to give the exposed surfaces a finish s~1

la~ to the surrounding concrete, but it must be used lightly so as not to dis

tu~b the mortar for an appreciable depth.

3. On surfaces above the springline of the pipe, it may be necessary to

build up the pro?e~ lining thickness by several morta~ plaster applications.

Successive coatings of mortar, hovever, shall be placed before the p~eceding

mo~tar coating has d~ied appreciably.

~. Immediately after finishing the surface of a patch, the area shall

eithe~ be sprayed vith a curing c~pound or maintained in a thoroughly vetted

condition for a ~inimum of 3 days.

Al
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Table 2

Armco Installations Inspected"

Diameter Length
Site Date in. Gage Corrugation ft Remarks

Fort Bragg, N.C. 1/31/85 48 16 2-2/3 )( 1/2 479

54 14 2-2/3 )( 1/2 441

60 16 5 )( 1 731

North Little Rock, Ark. 3/15/85 84 12 5 )( 1 1, 100 E-80 live load

Hissourl City, Tex. 4/8/85 66 12 2-2/3 )( 1/2 1,294

Tur~ey Creek, Tex. 4/8/85 108 12 5 )( 1 250 II! gh fill'" 30-ft cover

College Station, Tex. 4/8/85 60 16 5 )( 1 380

72 16 5 )( 1 585

San Antonio, Tex. 4/9/85 78 16 5 )( 1 240

78 12 5 )( 1 70 Deep trench '" JO-ft cover

84 16 5 )( 1 420

96 10 5 )( I 499 E-80 live load

102 10 5 )( 1 520 E-80 live load
Durham, N.C. 4/9/85 102 . 16 5 )( 1 280

96 16 5 )( 1 3,000

Ridgeland, Hiss. 3/13/86 108 10 5 )( 1 480 Cover < 1 ft

84 14 5 )( 1 940 Cover < 2 ft

All are new CI.CMP installations (less than 2 years old), and the structural design was governed by
handling stiffness unless otherwise noted.
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COHPREHENSIVE EVALUATION OF ALUMINIZED STEEL TYPE 2

PIPE FIELD PERFORMANCE

BY

G. E. Morris and L. Bednar
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ABSTRACT

Results of 30-year field tests in 14 states, conducted by Armco on ALUMINIZED

STEEL(TM) Type 2, and galvanized steel culvert pipe showed the consistent

and pronounced superiority of aluminized.

Armco located and evaluated pipes of the two materials, exposed together,

at 54 sites where climatic conditions ranged from very wet to very dry.

Comparison of the field performance of the two materials revealed consider

able differences in the basic coating corrosion-control mechanism. The

aluminized coating imparted significantly better resistance to general

corrosion and localized perforation.

Analyses of pipe condition and environmental factors at every site resulted

in usage guidelines for both materials. Aluminized showed tolerance for

substantially more severe environmental conditions.

. The technique by which the guidelines were derived shows promise in pre

dicting service life for the two materials as well.
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INTRODUCTION

ALUMINIZETI STEEL Type 2 (for convenience, referred to as aluminized) is a

recently introduced new material for drainage pipe applications, but it has

a long history of field testing which began in 1952.

There were two separate test programs:

1. Full-length pipes were installed at numerous culvert sites by

state and county highway departments in 20 states.

2. Armco Research program joined very short lengths of pipe in

long strings and installed them at a limited number of selected

sites of various environmental types.

In all field testing, the primary goal was the comparison of performance

between aluminized and galvanized steel, which is the standard accepted

~etallic pipe material. Aluminized displayed a pronounced superiority over

galvanized in a series of inspections conducted at various times.

In 1982, a comprehensive evaluation began of all 3D-year-old pipes in the

highway department program. The results have shown significant, long-term

superjority of aluminized -- consistent in a wide variety of exposure

conditions.

This report deals mainly with this evaluation. It covers studies on basic

corrosion behavior, pipe material performance, and pipe material environ-

mental limitations.
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ALUMINIZED/GALVANIZED COMPARATIVE BASIC CORROSION BEHAVIOR

The reasons for the superiority of aluminized in field tests became evident

during studies on pipe behavior and environmental conditions, as vell as

from published literature on basic aluminum and zinc corrosion behavior.

The superiority of aluminized arises from differences in the manner by

vhich durability is achieved.

Zinc vs. Aluminum

Inherently, zinc coatings are highly corrodible in vater and vetter soils;

fortunately, in mnst of these environments, galvanized performs vell

because corrosion is greatly retarded by formation of protective-barrier

scales, produced mainly by deposits of calcium and magnesium hardness

1
1,2,3

sa ts.

Zinc corrosion products contribute to scale formation. Durability problems,

vhich sometimes arise, are all associated vith conditions that hinder

barrier-scale development. Among the more significant of these are:

1. Softer, non-scaling vaters, vhich also contain corrosive-free

acidity (C0
2

and organic acids);

2. Water or soil vith excessive amounts of corrosion-accelerating

- -? -
salts (Cl , SO 4-' N0

3
), vhich interfere vith scale formation;

~;,
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Turbulent, aerated waters which erode barrier scales and provide

plentiful dissolved °
2

, which accelerates corrosion; and

Moving, abrasive bed load which wears away scale and uncorroded

metal.
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Aluminum coatings are more durable than zinc. This is due to the formation

of a thin, passive aluminum oxide film which is more protective than the

scale on zinc. 4 ,5 The film forms in both hard and soft water and is

-2
resistant to corrosion by 504 ' N0

3
, CO

2
, °

2
, and organic acids.

The film also is resistant to erosion by turbulent water. Additionally, if

the film is damaged or removed by intermittent harsh abrasive or chemical

influences, it is immediately repaired or reformed after the disappearance

of these influences .

Aluminized Coating Behavior

The aluminized coating is a two-layer, metallurgically bonded composite

with advantageous composite corrosion behavior. It consists of a protec-

tive layer of aluminum and an underlying layer of aluminum/iron alloy (see

Figure 1).
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- aluminum

...,

,",
j

,J

- alloy layer
(alum./iron)

- steel substrate

Fig. 1 - Modern aluminized microstructure - Mag. 500X.

The aluminum layer exhibits all of the aluminum corrosion-resistant charac-

teristics noted ahove.

Although the aluminum layer is subject to slow pitting corrosion, it is

retarded by the alloy layer where it tends to grow laterally (see Figure

2) .

Fig. 2 - Arresting of pitting at alloy layer on pipe

in service for 30 years - Mag. 300X.
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The alloy possesses high corrosion resistance and acts as a second line of

defense against general corrosion in addition to acting as a pit arrestor.

Upon initial exposure at an aluminum layer pit, the alloy layer generates a

protective, rust-colored scale which can stain the surrounding aluminum

surface and give a false negative impression of coating condition (see

Figure 3).

Fig. 3 - Aluminized coating intact beneath rust-stained

invert surface.

The alloy is very hard and imparts enhanced abrasion resistance under

mildly or moderately abrasive conditions. Fabrication cracks that occur in

the alloy layer are plugged and sealed by an initial reaction with the

environment , so that substrate corrosion at crack bases is greatly

retarded (see Figure 4).
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30-year-old material at a
site where the aluminum layer
has been removed exposing
the alloy layer. Although
cracks are uncovered, there
is nn steel substrate
corrosion. Mag. = 200X .

-,
\

.,
, I

Steel substrate protection is
the result of crack plugging
with alloy-reaction products.
The crack on the right and the
central crack are sealed and
still dormant, while the crack
on the left has begun to permit
slow substrate corrosion.
Mag. = 1500X.

Fig. 4 - Protection of the steel substrate by the cracked

alloy layer on 30-year-old, field-exposed material.

Eventually, the alloy will be undermined and deteriorated at coating pit

sites, but the time required is considerably greater than that required for

total loss of galvanized coatings.

Alloy cracking has only a minor effect on coating performance, judging by

field test results. The 30-year-old, field-tested material showed pro-

nounced alloy cracking during corrugating -- especially in corrugation

valleys where lateral cracking occurred (see Figure 5).
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30-year-old aluminized modern aluminized

Alloy Cracking on Corrugation Crests

30-year-old aluminized modern aluminized
Alloy Cracking in Corrugation Valleys
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Fig. 5 - Comparative alloy condition at corrugations on
old and modern aluminized. Mag. = 200X.

The superiority of the old material over galvanized was achieved despite

such cracking. A residual skin of alloy remained fully bonded to the

substrate even if latera] cracking caused spalling of the upper alloy

portion (see Figure 6).

Modern aluminized has improved coating ductility and shows less cracking

overall.
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Fig. 6 - Protection of the steel substrate by alloy layer
with lateral cracking. Thirty-year-old material
at a site where the aluminum layer has been
removed locally is illustrated. Although cracks
are uncovered over a substantial area, there is
no alloy layer spalling and no steel substrate
corrosion.

Aluminized/Galvanized Galvanic Protection

The aluminized coating affords more effective protection for exposed steel

substrate than galvanized does, judging by the behavior of uncoated edges

in 3D-year field tests.

Under conditions in which galvanized pipe edges and zinc-coated inverts

have been destroyed, aluminized edges showed very little corrosion damage

after 30 years (see Figure 7).

Furthermore, on modern welded-seam HEL-COR(R) the weld seams on aluminized

showed superior performance to that of galvanized weld seams, especially in

more corrosive waters of lower scaling tendency (see FiguTp. 8).

I
I

.~

\



Condition of uncoated edge on aluminized invert after
a 3D-year exposure in a severe waterside environment
that caused severe deterioration of a zinc-coated
galvanized pipe invert at the same site.

Galvanized invert

30-year-old aluminized
uncoated edge on a
triangular notch cut
from invert. The
undeteriorated edge is
indicated hy the arrow.
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Aluminized Galvanized

I
.,I,.J

Fig. 8 - Comparative weld-seam condition in the inverts of
aluminized and galvanized pipe, exposed in the State
of Maine. The pipes are connected in series.
Inverts constantly are exposed to severely corrosive
nonscaling water. The aluminized shows no discernible
deterioration of the weld or of the coated surface.
The galvanized pipe sho~s loss of the zinc coating
throughout the invert end scattered pitting in the
substrate. The extruded weld metal on galvanized is
attacked and the substrate attack around the weld is due
to earlier coating loss.

The basic limitation on performance of sacrificial zinc coatings is that in

environments of lower-scaling tendency, there is little restraint of

coating corrosion. Galvanic protection is high, hut coating life is



1
~\
'J

-11-

shortened so that exposed base metal is soon deprived of all protection.

Coating loss occurs first around bare areas because corrosion there is

of the steel substrate is achieved at very low coating-corrosion rates.

environments for galvanized, coating corrosion is suppressed by formation

accelerated by galvanic protection (see Figure 8). However, in recommended
il::
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FIELD TEST PERFORMANCE

Program Background

In 1952, Armco supplied riveted pipe for installation at 137 culvert sites

on secondary roads in 20 states for the highway department program. In

most cases, galvanized and aluminized pipe lengths were installed in

series simultaneously.

In 1982, Armco initiated a thorough program of locating and evaluating

pipes from all of those sites which were still functioning. By November,

1983, a total of 58 sites had been located in California, Colorado, Idaho,

Illinois, Iowa, Kansas, Michigan, Mississippi, Missouri, New Mexico, Ohio,

Oklahoma, Texas, Utah and Washington.

The other sites were lost due to urbanization, abandonment, or new con-

struction .
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Of the 58 located sites, four have not been evaluated fully because of

accessibility problems.

A wide variety of environmental conditions, ranging from very wet to very

dry, were represented. Some pipes are located in wet climates where there

is rainfall in excess of 50 in./yr. (i.e., western Washington; northern

Mississippi and eastern Texas). Others are located in very dry climates

where there is less than 15 in./yr. of rainfall (i.e., Colorado, Utah and

New Mexico). Many are located in more typical, intermediate climates

(Missouri, Illinois and Iowa).

At several sites, pipes were continuously or generally wet in the invert,

while several were generally dry. A few sites were characterized by

swampy, mucky conditions including persistently stagnant water, and many

were characterized by continuous or nearly continuous water flow. Some

were wet only during each rainfall or for a day or so afterward.

There were several sites which had soft, acidic, high-resistivity water,

known to be quite corrosive to plain galvanized steel pipe. Also, there

were several with slightly alkaline, intermediate-resistivity water, and a

few with corrosive, higher-salt, lower-resistivity water.

Some pipes were subject to pronounced silting; others showed very little or

none.

l
I

L:.c
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There were widely varying pipe and terrain slopes. At some sites, abrasion

varying from mild to very severe was observed. Site soils included loamy,

clayey and sandy types.

A list of water and soil pH and resistivity values obtained during the

evaluation is given in the appendix.

Our evaluation included an assessment of environmental conditions through

analyses of water and soil specimens. Environments were classified as

severe, moderate, or mild in accordance with their effect on galvanized.

At a small number of sites where no galvanized pipe was installed, re-

sistivity and pH along with other sllpplementary analytical parameters

were utilized to characterize the severity of the environment.

Pipe evaluation included cleaning, visual inspection and photography of

inverts. One-and-a-half- to two-inch-diameter metal trepan specimens were

taken from the invert at or near the six o'clock position, and near the

pipe ends in both aluminized and galvanized pipes.

In certain cases, trepans were taken near the junction on compound alumi

nized/galvanized pipe lengths. Where possible, pipe ends were uncovered at

the crow~, and then cleaned and photographed to permit evaluation of

soilside performance. Additional information about soilside performance

was obtained by acquiring trepans from the three or nine o'clock positions

on aluminized and galvanized at locations remote from pipe ends.
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At three sites, pipes were excavated due to special circumstances and a

complete evaluation of soilside behavior was possible.

EVALUATION RESULTS

...
. I

,
!

. j

Aluminized was considerably superior to galvanized in resistance to both

overall attack and localized corrosion on both the invert and the soils ide

at every evaluated site where no extreme conditions existed. Below, all

results are summarized generally. In the attached appendix, they are

summarized more specifically in pictorial form.

A table listing soil and water pH and resistivity values obtained for each

site is also included in the appendix.

Invert Behavior

Severe environments

At sites with severely corrosive water, galvanized pipe inverts were

destroyed or thinned to the point of extensive perforation. By contrast,

aluminized at these sites showed only mild attack in the form of small

coating pits. In some cases, these pits extended into the steel substrate

to a minor degree. Aluminized inverts sometimes showed general rust-

colored stain.
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which may suggest general coating loss. However, invert cleaning and

microscopic examination showed that the coating was intact overall, as

previously shown in Figure 3.

A total of 18 sites were designated severe. Thirteen of these had alumi-

nized and galvanized pipes; five had only aluminized.

Moderate or mild environments

At sites with moderately or mildly corrosive waters, galvanized inverts

typically showed overall loss of coating and penetration of the steel

substrate. These ranged from a few mils in milder environments to 10 to 30

mils in moderate environments. By contrast, after 30 years, aluminized

typically showed nothing other than pitting of the aluminum layer arrested

at the alloy layer. Invert rust staining occurred in some cases, but

several inverts were essentially free of staining.

Abrasive environments

Several sites had obvious abrasive conditions; attack occurred primarily on

corrugation crests and upstream sides. Abrasion was mild at most of these,

but was moderate at one site and very severe at one other.

In all but the one case involving very severe conditions, aluminized

exhibited superior invert abrasion resistance when compared to galvanized .

Aluminized superiority was always associated with the hard alloy layer.
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The soft aluminum layer was preferentially removed over large areas on

corrugation crests, while the underlying hard alloy layer was intact and

unaffected.

Galvanized showed total coating loss and significant substrate penetration

on corrugation crests at milder abrasive sites, while aluminized showed

only loss of the aluminum layer portion of the coating.

At the one moderate site, galvanized showed invert destruction in one

section and severe overall thinning and localized perforation on the

upstream side of corrugation crests elsewhere. Aluminized at the same site

showed loss of the aluminum and alloy coating layers, but only slight

substrate penetration.

At the one very severe site, both galvanized and aluminized showed de-

struction of corrugation crests in the inverts.

Soils ide Behavior

No sites had severe soilside influences on galvanized or aluminized, but

aluminized behavior was superior in every case where galvanized showed some

soils ide corrosion.

Typically, in soils ide areas above the waterline, galvanized showed only

loss of the coating; there was no substantial penetration of the steel

substrate.

l
1
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Below the waterline, there was a tendency toward more severe soilside

corrosion of galvanized.

It was possible to make comparisons of aluminized and galvanized lower

soils ide areas with invert trepans.

Aluminized was substantially superior to galvanized on soils ide areas on

all invert trepans, including a few where its earth contact is uncertain.

Usually, it showed no attack or only minor localized coating loss with

associated slight substrate penetration. By comparison, galvanized often

showed general coating loss and substantial, though not important, sub-

strate penetration.

At two locations where there were no galvanized pipes for comparison,

aluminized showed more significant substrate penetration at small coating

pit sites. These pits were about 10 mils deep in one case, and 18 mils

deep in the other.

Sites With Interference Complications

There were four sites where aluminized performance was not typical because

of complicating interference conditions.

At one of these sites, poor coating quality, in the form of very severe

lateral alloy layer cracking, caused widespread spalling of the coating.
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At two sites, evidence indicates severe intermittent chemical contamina-

tion. At the fourth site, there was severe abrasion.

PERFORMANCE OF MODERN ALUMINIZED AND GALVANIZED PIPE

Helically corrugated aluminized steel pipe, in service for over seven

years, is already showing pronounced superiority over galvanized in the

more severe environments of lower scaling tendency (see Figure 10 in the

appendix). The superiority of the aluminized weld-seam behavior has

already been noted.

EFFECT OF ENVIRONMENTAL PARAMETERS ON ALUMINIZED/GALVANIZED DURABILITY

Field test results led to a determination of pipe material performance as a

function of controlling environmental parameters. This is highly desirable

from the standpoint of comparing the environmental limitations of different

materials and predicting material performance.

The problem is the identification of controlling environmental pnrameters

and their interrelationships. Armco simplified the matter by utilizing

primary parameters only. Armco investigators then determined whether a

realistic, highly consistent result could be attained.

-!
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The primary simplification is the assumption that any corrosion problems will

result mainly from waterside conditions in the invert. Studies by Armco and

various highway departments, among others, show that this is generally the

10-16
case for galvanized. The results indicate that corrosion affecting

galvanized structural integrity is likely to occur sooner on the invert than

on the soilside. There are certain exceptions, the most significant being

cases involving high-salinity soils in dry climates. However, most earlier

corrosion problems are the result of waterside corrosion, and Armco con-

centrated on defining the conditions that give rise to such problems.

Of course, soil parameters do control water parameters, but it is best to

concentrate on water because soils are highly heterogeneous. Local soil

chemistry is often vastly different from water chemistry, since the water

traverses a variety of soil conditions over a watershed of any significant

size.

Corrosion of zinc and steel in water is known to be primarily a function of

the amounts of corrosion-inhibiting (scaling) and corrosion-accelerating

2,16
ions.

Dissolved 02 usually is necessary for significant corrosion to occur; it

accelerates corrosion in direct proportion to its concentration up to a
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point. A certain minimum amount of inhibiting salt ions (including

+2 +2 -2
Ca ,Mg ,HC0

3
, and to a lesser extent Si0

3
) is needed to form pro-

tective barrier scales, or corrosion at higher 02 levels will be severe.

Thus, soft high-resistivity surface water is usually quite corrosive to

1
I

".
J
.~

galvanized. Dissolved C02 and other sources of H+ (above certain levels)

accelerate corrosion by retarding scale formation and by lowering the pH.
-2

Above certain maximum levels, certain salt ions, including Cl , S04 '

+ +
N0 3 , Na & K , interfer with scale formation and accelerate corrosion.

At higher levels of inhibitors, increased levels of all accelerators can be

tolerated. Low resistivity water also will be low in corrosiveness when

inhibitors are predominant, and high in corrosiveness when accelerators are

predominant.

Of course it is necessary to know the prevalent water chemistry at a pipe

site in order to classify site corrosiveness. Chemistry changes somewhat

throughout the year, but a degree of stability exists as a result of stable

prevalent climatic conditions and soil strata composition.

These two predominant factors determine whether surface water \vill be hard

or soft, saline or nonsaline, and alkaline or acidic.

The time of sampling is very important with regard to rainfall. Dilution

of ground water discharge with softer surface runoff occurs during and
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shortly after rainfall periods. The prevalent water chemistry at normally

wet sites can be obtained only by sampling at least a few days after the

last rainfall.

Some galvanized inverts are exposed to more severe conditions near the high

water mark because of contact with well aerated and diluted softer mixtures

of runoff with ground water. This is true, even though the time of water

contact above the low waterline is usually much less than that below.

Time of contact is usually of lesser importance in the lowest invert areas,

which are subject to continuous or prolonged contact with undiluted ground-

water, which is usually scale forming. Protective scale in this area tends

to persist through periods of rainfall dilution.

Sometimes, in wet climates, pipes that are wet only during and shortly

after rainfall periods, show severe corrosion -- despite limited contact

time. This is because of the relatively severe conditions produced by

aerated, softer runoff with relatively little groundwater input.

Once a suitable water specimen is obtained, concentrations of the necessary

ions can be determined reasonably well by a few simple quick titration and

+2 +2
meter tests. A total hardness titration gives Ca + Mg and a total

alkalinity titration gives HCO] and some of the SiO-2 . A pH measurement
3

gives H+ which, in conjunction with total alkalinity, gives excess or free

CO
2

, which is usually more useful. A conductivity measurement gives an
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approximate measure of the total dissolved salt content which, in conjunc-

tion with the total inhibitor content (total alkalinity + total hardness),

gives an idea of the total accelerator salt content.

The total scaling tendency of a water is established reasonably well by a

17
determination of alkalinity, hardness, and H+. By adding alkalinity and

+hardness values and subtrating free CO
2

(usually the primary source of H ),

the scaling tendency is quantified in a relative sense.

Plotting the result on one axis of a graph and conductivity (or resis-

tivity) on the other axis, permits graphing of pipe performance as a

function of the primary water parameters. Thus, zones of satisfactory and

unsatisfactory performance can be determined.

By utilizing this approach on sites in the two aluminized/galvanized field

test programs and sites from other galvanized - only field inspection programs,

Armco constructed Figure 9 on performance guidelines.

One-time water samplings, taken at least two days after the last rainfall at

normally wet sites, were used from 81 sites in 16 states.

Satisfactory performance was designated as less than 30 mils penetration over

sizeable invert areas after exposure for 30 years. This would be expected

to result in a minimum service life of 50 years for 16-gage material.
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The line AB in Figure 9 marks the limit of increasingly severe conditions

that galvanized normally can tolerate while providing satisfactory perfor-

mance. Increasing severity is encountered from top to bottom and from left

to right, and crossing AB in either direction results in encountering

problematic conditions.

Transversing the graph from left to right shows the effect of constantly

increasing corrosion accelerator salt concentrations (Cl-, So~2, etc.) at a

fixed level of total inhibitors and free CO
2

; AB marks the limit of

accelerator salt tolerance at this inhibitor/C0
2

level for galvanized.

Traversing the graph from top to bottom shows the effect of decreasing

inhibitor and increasing free CO
2

at a fixed accelerator salt level, and AB

marks the limit of inhibitor decrease or CO
2

increase tolerable at this

accelerator level for galvanized.

Consistent results with a rather well-defined boundary between satisfactory

and unsatisfactory performance for galvanized were found. There was some

overlap at the boundary, most likely due to somewhat nonrepresentative

water chemistry in a few cases, but the results ar~ useful and realistic in

defining galvanized suitability.

The anticipated detrimental effects of water softness, acidity and corro-

sion accelerators on galvanized are evident. The superior tolerance

of aluminized for more severe conditions is also evident. Superior toler-

ance for soft acidic water is very evident and well defined. Superior

tolerance for higher corrosion accelerator salt concentrations is sug-

gested, as would be anticipated, but the number of pertinent data points is

1

.:'......

!\.'
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small at present and additional sites with high-conductivity water must be

studied to help establish this.

The position of the limiting line for satisfactory aluminized performance

(CD) is only tentative at present, but it is evident that the limit is

considerably beyond AB in the directions of increasing severity.

Aluminized deterioration was only minor at all sites with compound alumi

nized/galvanized pipe lengths where galvanized performed poorly. Thus,

considerably more severe conditions than these would be necessary to

produce the same degree of deterioration on aluminized in the same exposure

time, and CD must be located well beyond AB. However, its location cannot

be known accurately until the material exhibits considerable deterioration.

Aluminized did show substantial localized attack with a few tiny pit

perforations at one severe site in the research test program, but even

there, overall deterioration was modest.

At one other site, aluminized showed severe overall deterioration due to

very high salinity hut accelerator salt content there was far too high to

be useful in locating CD.

Four test sites, where aluminized performance was not typical because of

unusual complicating conditions, cannot be used to help locate CD. One of

these cases involves severe abrasion; another, poor coating quality, while

the other two apparently involve severe intermittent chemical conditions

far beyond CD.
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Obviously, the designation of zones of satisfactory and uns~tisfactory pipe

durability, based on water chemistry, affords the prospect of predicting

pipe life. In its present form, the graph provides a useful guideline for

pipe performance although it is expected to be conservative. It is very

conservative for drier climates since the graph is based on data from

wetter climates. It is also conservative in that the worst portion of a

pipe length was used to designate the pipe condition. Additionally, it is

conservative for stagnant water sites since lower dissolved oxygen contents

in such water produce lower overall corrosion loss (when acidity is not

extreme); most of our wet sites had flowing water. It is very conservative

for material thicker than 16 gage and for situations that do not require 50

years maintenance-free life for 16 gage material.

ITI conclusion, the results of 30 years of testing conclusively demonstrate

the consistent and pronounced superiority of ALUMINIZED STEEL Type 2.

I
i

.r'::}

L. Bednar - Sr, Research Engineer . i

r,. E. Morris - Sr. Product Engineer
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APPENDIX

Minimum Resistivity and pH Data and Photographs
Representative Invert and Soils ide Pipe Performance
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1--, Minimum Resistivitv and pH Values

<
. ,

1
Soil Water

Resistivity ~ Resistivity .r..!i

~I
Illinois
Morgan Co. (1) 2500 6.75 2700 7.94

:i;,;., Sangamon Co. (2) 2200 6.95 6570 7.04
Morgan Co. (3) 2500 7.27 1540 8.10
Greene Co. (4) 3600 7.39 260 7.90

'l Adams Co. (6) 2600 7.10 3300 7.24

1
Kansas
Decatur Co. (7) 2550 7.56
Dickinson Co. (10) 1500 6.95

1
Pratt Co. (1l) 3600 5.34

Iowa
Marshall Co. (13) 2300 7.24 1885 7.15

I " (14) 2800 7.29
" (15) 2300 7.32
" (16) 1800 7.14
" (17) 2800 7.11

:I,.' " (18) 2300 7.12 1470 7.73
" (19) 2900 7.17 1370 7.15
" (20) 2400 7.56 1450 7.02

I) Jefferson Co. 2350 7.48 1020 7.70
F j-

Colorado
Fairplay Co. (23) 7100 7.41• Mesa Co. (24) 1150 7.06 245 7.30

::.:

Weld Co. (26) 1050 7.21

;1 California..
Napa Co. (34) 1600 5.90 3030 6.97

t
El Dorado Co. (37) 18000 5.60
Placer Co. (45 ) 27000 4.85 1560 6.25
San Ben ito Co. (46) 3300 5.20 2440 7.27
Marin Co. (48) 2600 6.70 2175 6.50

1 Utah
Piute Co. (57) 8106 7.90

I Michigan
Van Buren Co. (63) 1250 7.52 2000 7.38

j Ohio
Delaware Co. (70) 1800 7.46 2270 7.40

t Mississippi
Tate Co. (81) 4700 5.15 J1110 5.55

..~ Benton Co . (82) 5600 4.25
:~ De Sot a Co. (93) 7700 4.65

f
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Soil Water
Resistivity £.!! Resistivity £.!!

..,.'!
. !

~~

Texas
Montgomery Co. (96) 6000 4.90 3450 7.18 I!~'

Oklahoma
Oklahoma Co. (103) 4700 7.39

" (104 ) 4600 7.31
" (l05) 4600 6.96
" (l06) 11400 7.34
" (l07) 4500 8.29

Missouri
Carter Co. (108) 2900 7.62 2630

" (l09) 4400 6.54

Livingston Co. (l10) 1900 7.42 830 7.01
" 1750 7.34 2000 7.09

Lafayette Co. (l12) 1700 7.26 2440 7.38
" (113) 2150 6.52 3075 7.11

,.
Nodaway Co. (114) 2100 7.49 1850 6.52

" ( 115) 1100 6.95 4255 6.55
" ( 116) 2000 7.48 2040 6.82
" (117) 2400 7.36 2630 7.10
" ( 118) 1500 7.12 2060 6.70
" (119) 1500 7.04 1540 6.80

Washington
Clallum Co. 17000 4.70 43500 4.60

Snohomish Co. 1850 4.00 11110 6.60

*San Juan Co. (1) 6.0
(\o.la ld ron Is land) (2) 1400 5.7 1600 7.1

(3 ) 700 6.0 1300 7.0
(4) 1600 6.2 1750 6.7

New Mexico
Bemilillo Co. (29) 3200 7.65

*Taken from Washington DOT Report No. 173 - September, 1981.
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ALUMINIZED STEEL TYPE 2
(30 years old)

ALUMINIZED STEEL TYPE 2

GALVA10ZED
(30 years old)

Trepan specimens
from inverts at
six o'clock
position

GAL\'ANIZED
(Fragment from high waterline)
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FIGURE 1: Severe Environment, Livingston Co., Missouri
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inverts at si}:
o'clock
position

ALUMJ~IZED STEEL TYPE 2 GALVANIZED

qc;URE 2: Severe Environment, DeSoto Co" Mississippi
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Severe Environment, Snohomish Co., Washington

I
'-f

I
':t
-a
t
~'I

--,
"r1,

11
11'

:t
I
I
I
I

"'

FIGURE 3:

GALVAKJZED
(30 years old)

Section of galvanized pipe
length shov.ring perforations
and severe general rusting.
Section is a ring cut from
pipe Jength.

ALUMINIZED STEEL TYPE 2
(30 years old)

Section of aluminized pipe
length sho~ing conting intact
gcneralJy and pits near "
uncoated edge. Rusty corroded
rivets are nlso visible.



1 INVERT BEHAVIOR
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1
GALVANIZED
(30 years old)

ALUHINIZED STEEL TYPE ~,

(30 years old)

Trepan specimens from
inverts at six o'clock
position.

ALUMINIZED STEEL TYPE 2 GALVANIZED

FIGURE 4: Moderate Environment, Morgan Co., Illinois



i
I
t
i
l
••
I
',I
11
;1
:,
I
t
I
I
I

(;ALV/\l\IZED
(30 years old)

ALUNlNIZED STEEl. TYPE ')
(30 YCilrs (lei)

Trepan specimens from
inverts at six o'clock
position.

FICURE 5: Mild Environment, Marshall Co., Iowa

ALUMINIZED STEEL TYPE 2 GALVANIZED
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Mildly abrasive site in
Oklaltoma Co., Oklahoma.
Aluminized alloy layer
is intact, while gal
vanized has lost all
coating and shows minor
substrate penetration.

0"

ALUMINIZED STEEL TYPE 2
(30 years old)

GALVANIZED
(30 years old)

1
I
oL

Moderately abrasive site
in Placer Co., California.
Aluminized has lost all
coating on upstream sides
of corrugations but shows
little substrate penetration.
Galvanized shows loss of all
coating and about 75 percent
penetration of the substrate
generally, plus some
localized small perforations.
There was one section in
which galvanized shows invert
destruction. GaJvanized is
about seven years younger
than aluminized at this
site.

ALUMINIZED STEEL TYPE 2
(30 years old)

GALVANIZED
(30 years old)

FIGURE 6: Abrasive Environments - Trepan specimens from inverts
at six o'clock position illustrated.



Severely abrasive site, Napa Co., California. Perforation
was the result of abrasion, as can be seen by the concentration
of attack at crests and uj'strcam sides of corr::gations.
Observation indicates that attack at corrugation crests
on the galvanized section, downstream of the aluminized,
changes in severity ~ith a change in slope. The first
seven or eight galvanized corrugations from the junction
show severe crest deterioration. This deterioration
diminishes abruptly most likely because of a reduction
in velocity with loss of slope. The galvanized section
is about ten years younger than the 30-year-old aluminized at this
site.

Short lcn~th of galvanized
is connected in serie~; ,,'ith
and downstream from
alumini%ed. Aluminized
has 5 - 6 0 slope while
galvanized has zero slope
(poor junction).

GALVANIZED
(30 years old)

Gill Vtl~ IZE D
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ALUMINIZED STEEL TYPE 2
(30 years old)
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SOILS IDE BEHAVIOR
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GALVANIZED
(30 years 01d)

~.

--1
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ALUMI~IZED STEEL TYPE 2
(30 years old)

Soils ide surfaces of trepan
specimens from nine o'clock
pipe position.

ALUMINIZED STEEL TYPE 2
(30 years old)

GALVANIZED
(30 years old)

FIGURE: 8: Significant but minor galvanized soils ide attack occasionally found
above waterline level (Pratt Co., Kansas). Galvanized shows loss
of coating and minor general substrate penetration. Aluminized
shows spotty loss of aluminum layer and some pinpoint substrate
corrosion in spots of exposed alloy.



SOILS IDE BEHAVIOR

Snohomish Co.,
\o,lashington

De Soto Co., Mississippi
(30 years old)

Adams Co., Illinois
(30 years old)

GALVANIZED

GALVANIZED

GALVANIZED

ALUMINIZED STEEL TYPE 2

ALUMINIZED STEEL TYPE 2

ALUMINIZED STEEL TYPE 2

FIGURE 9: Moderate galvanized spilside corrosion below the waterline. The
galvanized pipe shows loss of coating and moderate general substrate
penetration, while aluminized shows no, or spotty coating attack and
mild substrate corrosion. (The Illinois pipe in the top photo was
removed due to failure of the galvanized half.)I
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l MODER}; PIPE !1ATERIALS
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ALUMINIZED STEEL TYPE 2
invert after cleaning to
remove dark stain.

Galvanized invert after
cleaning.

FIGURE 10: Relative invert condition of modern helically corrugated weld-seam
aluminized and galvanized ?ipe at the same severe non-scaling water
site in Maine. Lengths of aluminized and galvanized pipe are
joined together in series at this site. The aluminized is
un~ttacked while the galvanized has lost the zinc coating and
shows deep substrate pitting throughout the invert. See Figure 8
in text for close-up of invert trepan specimens. Trepan holes
shown here were made in an earlier inspection.
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CACTUS ROAD STORM DRAIN
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CACTUS ROAD STORM DRAIN
INTERIM HYDROLOGY SUMMARY

1. PURPOSE

The purpose of this report is to summarize results of the hydrological studies conducted

for the Cactus Road Storm Drain Project. The backup documentation of the

hydrological model developed for the Glendale-Peoria Drainage Master Plan,

developed by Camp Dresser & Mckee and James M. Montgomery Consulting

Engineers, was not available to perform a detailed evaluation of the project drainage

area. The hydrological model used in the Master Plan was the Storm Water

Management Model (SWMM) developed by the Environmental Protection Agency.

After consulting with the Flood Control District of Maricopa County (FCDMC) it was

determined that a model should be developed using procedures outlined by the FCDMC

in their Hydrologic Design Manual.

This report is an interim report to present a summary of the hydrologic data only and

does not present detail on the methodologies and parameters used in the study.

Additional detail will be included in the final hydrology report.

2. APPROACH

The hydrologic analysis performed for the design of the Cactus Road Storm Drain

Project is subject to the review and approval of the FCDMC. The FCDMC recently

adopted procedures to be used on all studies and designs for projects within its
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jurisdiction. These methods and procedures are published by the FCDMC in the

Hydrologic Design Manual (Sept. 1990).

The U.S. Army Corps of Engineers HECI computer program was used to model the

project drainage area and was developed in accordance with the FCDMC Hydrologic

Design Manual.

The current City of Peoria drainage code requires that all new developments provide

on-site storage for runoff from the lO-year 2-hour storm, and that additional runoff be

conveyed safely off-site to the nearest major mile street. Based upon retention

requirements by the City of Peoria for new developments, runoff resulting from a 10-yr

2-hour storm, was modeled as retention in the hydrologic model for undeveloped areas.

The land use assumed for this study were future conditions, based on ultimate

development with the current city land use plans. Consistent with the approach of the

previously adopted Glendale-Peoria Area Drainage Master Plan, no retention was

modeled for existing developments.

3. HEC-l MODEL DEVEWPMENT

The project drainage area is located primarily in the City of Peoria, with contributions

from a small area in the City of Glendale. These drainage basins, shown in figure 1,

are delineated into sub-basins to compute future flows for main trunk line and catch

basin design.

The basin parameters for each sub-basin were determined from the contour map

supplied with the Master Plan, Peoria and Glendale zoning maps, SCS soil survey

maps, and drainage regulations from the City of Peoria. HEC-l cards were prepared

utilizing the FCDMC's computer program MCUHPl. The MCUHPI program

2
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generates HEC 1 data cards which are consistent with the guidelines established in the

Hydrologic Design Manual. The HEC-l model produced flood hydrographs at

concentration points for all sub-basins located in the project area. The criteria used for

the HEC-1 model was a lO-yr 6-hour storm with lO-yr 2-hour retention for all

undeveloped areas. Retention was removed from the model by reducing contributing

areas for undeveloped sub-basins. Two HEC-1 models were created in computing the

retention requirements, a lO-yr 6-hour and a lO-yr 2-hr without any retention. A ratio

was determined from the difference in runoff from the two models. This ratio was used

to reduce contributing areas. Table 2 shows the procedure in developing the reduced

areas for all on-site retention. All runoff from the IO-year storm from existing

developed areas was considered to enter the combined Glendale-Peoria trunk drains.

4. RESULTS

Table 1 reflects the comparison from the Master Plan to HEC-l peak flows at various

locations within the project area. The HEC-1 model produced smaller flows from 67th

Avenue through 83rd Avenue and larger flows from 87th Avenue to 91st Avenue. The

triangle area south of Cactus between 83rd Avenue and the Outer Loop drainage

channel also showed reduced flows compared to the Master Plan.

Their are several differences between the Master Plan and the HEC-I model. The

Master plan utilized SWMM methodologies and kinematic wave hydrograph and

routing procedures. Whereas the HEC-l model was created using Clark hydrographs

and kinematic wave routing procedures. Retention for undeveloped areas in the Master

Plan were based upon the difference between lO-year and 2-year storms. The HEC-I

model used Peoria retention regulations of on-site retention for a lO-yr 2-hr storm.
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MPARISON OF GLENDALE-PEORIA MASTER PLAN
ifD SFC HEC-1 HYDROLOGICAL MODEL
,IfPTEMBER 3, 1991

I

CACTUS & 71st-189281470

~STER MASTER SFC
PLAN PLAN HEC-1 DIFFERENCE

IF::-~-------------~::~:_----------~::~~---------~::~:---------~~:~::~~-
178 340 218 -122 GLENDALE AREA

1651

1653 600 495 -105 CACTUS & 75th

1655 780 707 -73 CACTUS & 79th

860 823 -37 CACTUS & 83rd

880

970

887

914

7

-56

CACTUS & 87th

CACTUS & 91st

I
120 42 -78 TRIANGLE AREA

230 87 -143 TRIANGLE AREA

I
I
1
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ISLE 2
~PUTATION OF AREA REDUCTION TO ACCOUNT
IR 10YR-2HR ON-SITE RETENTION
)/02/91

AC-FT CFS INCHES

BASIN OUTrLO\I
10YR-611R (NO RETENTION)

AC-FT CFS INCHES

REDUCED
BASIN SIZE

(ACRES)

5.32 UNDEVELOPED

5.91 DEV.-TOTAL AREA USED

1.51 DEV.-TOTAL AREA USED

3.13 70X UNDEVELOPED

4.67 DEV.-TOTAL AREA USED

2.04 DEV.-TOTAL AREA USED

3.09 DEV.-TOTAL AREA USED

0.81 DEV.-TOTAL AREA USED

3.92 DEV.-TOTAL AREA USED

3.89 DEV.-TOTAL AREA USED

43.64 70X UNDEVELOPED

2.42 DEV.-TOTAL AREA USED

25.69 SOX UNDEVELOPEO

1.90 DEV.-TOTAL AREA USED

0.39 DEV.-TOTAL AREA USED

10.40 DEV.-TOTAL AREA USED

5.64 UNDEVELOPED

44.85 SOX UNDEVELOPED

45.32 SOX UNDEVELOPED

11.03 ACRE DEV. RETAIN 10-2

10.49 ACRE DEV. RETAIN 10-2

37.52 90X UNDEVELOPED

3.13 DEV.-TOTAL AREA USED

2.04 DEV.-TOTAL AREA USED

0.017

0.016

0.008

0.005

0.007

0.001

0.016

0.003

0.059

0.005

0.003

0.002

0.009

0.070

0.071

0.001

0.005

0.040

0.003

0.006

0.009

0.006

0.068

0.004

REDUCED
BASIN SIZE
(SQ-HI)

0.086

0.103

0.130

0.130

0.141

0.130

0.137

0.136

0.149

0.076

0.136

0.168

0.171

0.135

0.119

0.136

0.100

0.117

0.136

0.126

0.067

0.07V

0.133

0.071

FACTOf{

0.305

0.315

0.190

0.154

0.191

0.120

0.149

0.191

0.168

0.071

0.090

0.198

0.078

0.188

0.176

0.205

0.176

0.193

0.191

0.243

0.084

0.192

0.097

0.122

01 FFERENCE
(I NCHES)

1.260

1.029

1.064

1.174

1.244

1.174

1.218

1.216

1.383

1.018

1.218

1.510

1.528

1.213

1. 140

1.218

1.083

1. 125

1.218

1.162

0.986

1.045

1.290

1.019

30

58

68

7J

29

46

102

77

194

19

60

135

143

11

48

317

150

55

13

55

6

123

23

276

4

4

3

7

4

3

9

3

o
8

8

8

12

3

18

3

11

BASIN OUTFLO\I
10YR-2HR (NO RETENTION)

1. 411

1.350

1.057

1. 135

1.468

1.097

1. 410

1.294

1.815

1.643

1.403

1.126

1. 186

1.409

1.330

1. 350

1.449

1.407

1.626

1.102

1.409

1.203

1.274

1.448

18

18

31

7J

41

49

38

9

37

12

40

92

93

7

31

4

65

15

167

172

104

49

126

34

2

5

9

9

5

3

4

o
9

3

5

2

3

8

5

14

10

12

2

22

15

9

14

8

H

J

76

6

31

31

41

n

79

81

46

41

88

15

160

128

102

49

111

34

BASIN
(ACRES)

R

N

I-M

lCATlON

I -AJ

)-AE

. -AV
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BLE 2
~PUTATION OF AREA REDUCTION TO ACCOUNT
~ 10YR-2HR ON-SITE RETENTION
/02/91

CAT ION
BASIN

(ACRES)

BASIN OUTFLO\I
10YR-6HR (NO RETENTION)

AC-FT CFS INCHES

BAS IN OUTFLO\I
10YR-2HR (NO RETENTION)

AC-FT CFS INCHES
DIFFERENCE
(INCHES) FACTOR

REDUCED
BASIN SIZE
(SQ-HI)

REDUCED
BASIN SIZE

(ACRES)

15

24

12

66

46

69

32

12

49

42

30

99

28

69

12

5

3

20

74

14

23

18

23

4

2

5

6

9

4

2

4

6

3

15

4

7

o

3

10

2

3

2

3

15

36

18

50

54

71

41

14

38

56

26

124

36

TJ

15

8

5

28

94

15

26

17

27

1. 135

1.7TJ

1.776

0.969

1.477

1. 6ft 7

1.602

1.640

0.991

1.755

1.0TJ

1. 757

1.750

1.204

1.312

1.814

1.TJ6

1.787

1.634

1.726

1.593

1.485

1.601

3

2

5

5

8

4

4

5

2

12

3

6

o

2

9

2

3

2

3

25

62

32

75

89

98

69

23

62

92

30

185

58

110

20

13

9

45

147

23

42

28

45

1.046

1.485

1.486

0.934

1.282

1.398

1.370

1.392

0.949

1.470

0.909

1.472

1.469

1.082

1.035

1.511

1.454

1.491

1.379

1.452

1.363

1.306

1.370

0.089

0.288

0.290

0.035

0.195

0.249

0.232

0.248

0.042

0.285

0.164

0.285

0.281

0.122

0.2n

0.303

0.282

0.296

0.255

0.274

0.230

0.179

0.231

0.078

0.162

0.163

0.036

0.132

0.151

0.145

0.151

0.042

0.162

0.153

0.162

0.161

0.101

0.211

0.167

0.162

0.166

0.156

0.159

0.144

0.121

0.144

0.002

0.006

0.003

0.053

0.041

0.062

0.007

0.003

0.003

0.011

0.007

0.025

0.007

0.011

0.011

0.001

0.001

0.005

0.018

0.004

0.005

0.003

0.018

1.18 DEV.-TOTAl AREA USED

3.90 UNDEVELOPED

1.96 UNDEVELOPED

34.19 SOX UNDEVELOPED

26.04 SOX UNDEVELOPED

39.72 SOX UNDEVELOPED

4.63 UNDEVELOPED

1.81 UNDEVELOPED

2.08 DEV.-TOTAL AREA USED

6.82 UNDEVELOPED

4.59 UNDEVELOPED

16.06 UNDEVELOPED

4.50 UNDEVELOPED

6.99 UNDEVELOPED

7.27 SOX UNDEVELOPED

0.64 UNDEVELOPED

0.49 UNDEVELOPED

3.31 UNDEVELOPED-GRAND AV.

11.55 UNDEVELOPED

2.22 UNDEVELOPED-GRAND AV.

3.32 DEV.-TOTAL AREA USED

2.17 DEV.-TOTAL AREA USED

11.19 60X UNDEVELOPED



- _. -
• ~..-.J' - - - - - - ~J - - - - - - - - -

BLE 3
CTUS ROAD STORM DRAIN
C-l PARAMETERS FOR COMBINED SUB-BASINS
PTEMBER 3, 1991

GREEN/AMP SOIL LOSSES
X TOTAL ~ ...... -_ ... -- -_ ........................ -- -- - ..................................... -- ---- --. BASIN AREA BASIN AREA FUN LENGTH SLOPECATION AREA IA DTHETA rSIF XKSAT RTIMP (AC) (SQ. HI) (HI) 101 b Kb (ft/mi)------------------------------------------------------------------------------------------------------------------------------------------------------------
48X
52X 0.2 0.14 6.1 0.13 73 69 0.108 0.8 -0.00625 0.04 0.0285 18.5

13X
8TX 0.2 0.22 4.3 0.21 46 0.072 0.44 -0.00625 0.04 0.0296 18.5

34X
66X 0.2 0.22 4.1 0.22 65 111 0.173 0.7 -0.00625 0.04 0.0272 20

TX
93X 0.2 0.18 6.8 0.14 25 88 0.138 0.75 -0.00693 0.044 0.0305 20

7TX
23X 0.2 0.11 9.8 0.05 25 31 0.048 0.51 -0.00625 0.04 0.0307 20

78X
22X 0.2 0.15 7.4 0.12 72 160 0.250 0.96 -0.00625 0.04 0.0262 24

2TX
73X 0.2 0.11 10 0.03 25 15 0.023 0.4 -0.00625 0.04 0.0326 24

44X
12X
5):
9X
30X 0.23 0.13 7.7 0.11 23 128 0.200 0.4 -0.00693 0.044 0.0294 24

lTX
32X
SIX 0.2 0.15 6.2 0.13 55 41 0.064 0.66 -0.00693 0.044 0.0328 24



- --' .. - - - - - - _1-
~;-ii:-,; - - - - - - - - -

BLE 3
CTUS ROAD STORM DRAIN
C-l PARAMETERS FOR ALL SUB-BASINS
PTEMBER 3, 1991

-- ... _----_ ... _ ....... _------_ ... _ ... _--------------- ... _--
GREEN/AMP SOIL LOSSES

IA OTHETA

25

SLOPE
(ft/m' )I::bb

0.04 0.0315

H

-0.006250.39

FUN LENGTH
(HI)

0.03623

BASIN AREA BASIN AREA
(AC) (SQ. HI)

75

RTIMP

0.25

XKSAT

3.5

PSIF

0.250.2LOAM

SOIL
CATION TYPE

60X LOAM
40X CLAY LOAM 0.2 0.17 5.4 0.17 85 99 0.155 0.7 -0.00625 0.04 0.0275 18.5
SOX LOAM
25X ClAY
25:1: CLAY LOAM

60X LOAM
40:1: CLAY LOAM

0.2

0.5

0.18

o

6.9

5.4

0.14

0.17

85

o

42

30

0.066

0.047

0.42

0.4

-0.00625

-0.01375

0.04 0.0299

0.08 0.0597

18.5

18.5
60X LOAM
40X ClAY LOAM

60X CLAY LOAM
40X LOAM

SOX LOAM
SOX CLAY LOAM

LOAM

0.2

0.2

0.2

0.2

0.17

0.12

0.15

0.25

5.4

6.3

5.9

3.5

0.17

0.12

0.15

0.25

75

85

60

75

12

33

36

32

0.019

0.052

0.056

0.050

0.3

0.5

0.4

0.35

-0.00625

-0.00625

-0.00625

-0.00625

0.04 0.0333

0.04 0.0305

0.04 0.0303

0.04 0.0306

18.5

18.5

18.5

18.5
80X LOAM
20X ClAY LOAM

LOAM

0.2

0.2

0.21

0.25

4.4

3.5

0.21

0.25

25

85

49

6

0.077

0.009

0.46

0.14

-0.00625

-0.00625

0.04 0.0294

0.04 0.0351

18.5

18.5
80r. LOAM
20X CLAY LOAM

80X LOAM
10 CLAY LOAM
lOX ClAY

0.2

0.2

0.21

0.21

4.4

4.9

0.21

0.21

60

25

40

66

0.063

0.103

0.36

0.66

-0.00625

-0.00625

0.04 0.0300

0.04 0.0286

18.5

18.5

40X CLAY
30:1: LOAM
30:1: CLAY LOAM 0.2 0.16 8.5 0.09 85 12 0.019 0.19 -0.00625 0.04 0.0333 18.5
80X LOAM
20X CLAY LOAM

LOAM

0.2

0.2

0.21

0.25

4.4

3.5

0.21

0.25

85

25

73

38

0.114

0.059

0.4

0.45

-0.00625

-0.00625

0.04 0.0284

0.04 0.0301

20

20
SOX LOAM
SOX ClAY LOAM 0.2 0.15 5.9 0.15 25 34 0.053 0.4 -0.00625 0.04 0.0304 20
SOX LOAM
SOX CLAY 0.2 0.15 5.9 0.13 25 15 0.023 0.3 -0.00625 0.04 0.0326 20
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IBLE 3
ICTUS ROAD STORH DRAIN
:C-l PARAHETERS FOR ALL SUB-BASINS
:PTEHBER 3, 1991

GREEN/AHP SOIL LOSSES

IA DTHETA
BASIN AREA BASIN AREA

(AC) (SQ. HI)

24

24

24

24

24

SLOPE
(ft/mi)Kbb

0.04 0.0340

0.04 0.0362

0.04 0.0326

0.04 0.0299

0.04 0.0303

H

-0.00625

-0.00625

-0.00625

-0.00625

-0.00625

0.47

0.3

0.26

0.13

0.46

FU)I,J LENGTH
(14 I)

0.056

0.064

0.023

0.014

0.006

15

9

4

36

41

25

25

25

85

25

RTIHP

0.0/,

0.03

0.12

0.17

0.04

XKSAT

8

5.4

8.2

8.2

9.8

PSI F

0.15

0.15

0.17

0.15

0.11

0.2

0.2

0.2

0.2

0.2CLAY LOAH

CLAY LOAH

60X LOAH
40X ClAY LOAH

40X LOAH
40X ClAY LOAH
20X ClAY

60X CLAY LOAH
40X CLAY

SOiL
leA TI ON TYPE

60X CLAY
40X ClAY LOAH 0.2 0.09 10.7 0.02 25 11 0.017 0.34 -0.00625 0.04 0.0335 24
60X ClAY LOAH
40X ClAY

CLAY LOAH

0.2

0.2

0.11

0.15

9.8

8.2

0.03

0.04

25

25

76

3

0.119

0.005

0.74

0.17

-0.00625

-0.00625

0.04 0.0282

0.04 0.0370

24

24
80X LOAH
20X ClAY LOAH

60X ClAY LOAH
40X CLAY

ClAY

0.2

0.2

0.2

0.21

0.11

0.05

4.4

9.8

12.4

0.21

0.03

0.01

18

85

18

56

15

7

0.088

0.023

0.011

0.82

0.36

0.2

-0.00625

-0.00625

-0.00625

0.04 0.0291

0.04 0.0326

0.04 0.0347

24

24

24
SOX CLAY LOAH
SOX LOAH 0.5 o 5.9 0.15 o 12 0.019 0.3 -0.01375 0.08 0.0652 24
80X CLAY
20X CLAY LOAH

80X ClAY LOAH
lOX LOAH
lOX CLAY

0.2

0.2

0.07

0.15

11.6

8.15

0.02

0.06

15

15

38

102

0.059

0.159

0.38

0.8

-0.00625

-0.00625

0.04 0.0301

0.04 0.0274

24

24
80X ClAY LOAH
20X CLAY

CLAY LOAH

0.2

0.2

0.07

0.15

11.6

8.2

0.03

0.04

25

20

33

7

0.052

0.011

0.53

0.3

-0.00625

-0.00625

0.04 0.0305

0.04 0.0347

24

24
60X CLAY LOAH
40X LOAH 0.2 0.12 6.3 0.12 25 13 0.020 0_3 -0.00625 0.04 0.0330 24
60X lOAH
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BLE 3
CTUS ROAO STORM ORAIN
C-l PARAHETERS FOR ALL SUB-BASINS
PTEMBER 3, 1991

GREEN/AMP SOIL LOSSES
SOIL -------------------- .... _---------------------- BASIN AREA BASIN AREA FLOU LENGTH SLOPE'CAT ION TYPE IA OTHETA PSIF XKSAT RTIHP (AC) (SQ. HI) (HI) M b Kb ( ft/mi)---------------------------------_ ... _-_ .. _------------------------------------------------------------------- ------------------------------------------------40X CLAY LOAM 0.2 0.17 5.4 0.17 85 21 0.033 0.41 -0.00625 0.04 0.0317 24
CLAY LOAH 0.2 0.15 8.2 0.04 25 8 0.013 0.3 -0.00625 0.04 0.0344 24
60X LOAM
20X CLAY LOAM
20X ClAY 0.2 0.19 6.2 0.16 85 28 0.044 0.4 -0.00625 0.04 0.0310 21
80X CLAY LOAM
20X LOAM 0.2 0.17 7.3 0.08 25 69 0.108 0.6 -0.00625 0.04 0.0285 21
CLAY LO"H 0.5 0 8.2 0.04 0 12 0.019 0.2 -0.01375 0.08 0.0652 21
CL"Y LOM1 0.2 0.15 8.3 0.04 85 5 0.008 0.15 -0.00625 0.04 0.0356 21
CLAY LOAH 0.2 0.15 8.3 0.04 75 3 0.005 0.1 - O. 00625 0.04 0.0370 21
60X CLAY LO"H
20X ClAY
20X LOAM 0.2 0.15 8.1 0.08 85 20 0.031 0.3 -0.00625 0.04 0.0319 21
60)'; CLAY
30X CLAY LO"H
lOX LOAM 0.2 0.1 10.3 0.04 60 74 0.116 0.6 -0.00625 0.04 0.0283 21
SOX LOAM
25X CLAY LOAM
25X GRAV. LOAM 0.2 0.23 4.9 0.24 85 14 0.022 0.4 -0.00625 0.04 0.0328 21
SOX LOAM
25X CLAY
25X GRAV. LOAM 0.2 0.23 4.9 0.23 75 23 0.036 0.4 -0.00625 0.04 0.0315 21
60% LOAM
40% LOAMY SAND 0.2 0.27 3.1 0.63 75 18 0.028 0.4 -0.00625 0.04 0.0322 21

ENDALE AREA CONTRIBUTING TO C"CTUS TRUNKlI NE

60X LO"M
40X ClAY LO"M 0.05 0.17 5.4 0.17 100 6 0.009 0.3 -0.00625 0.04 0.0351 21
60X CLAY LOAM
40X LO"M 0.2 0.12 6.3 0.12 20 26 0.041 0.55 -0.00625 0.04 0.0312 21
60'; CLAY
40X ClAY LOAH 0.05 0.09 10.7 0.02 100 7 0.011 0.5 -0.00625 0.04 0.0347 21
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8LE 3
CTUS ROAD STORM DRAIN
C·l PARAMETERS FOR ALL SUB-BASINS
PTEMBER 3, 1991

GREEN/AMP SOIL LOSSES
SOiL .. _- ............ _._-----_._------------------ BASIN AREA BASIN AIlEA FLO'J LENGTH SLOPECATION TYPE IA DTHETA PSIF XICSAT Rl IMP (AC) (SQ. HI) (HI) H b ICb (ft/m; )----._---------------_._------------------------------ ------------------------------------------------------------------------------------------------------
BOX LOAM
20X CLAY LOAM 0.2 0.21 4.4 0.21 40 67 0.105 0.5 -0.00625 0.04 0.0286 21
70X LOAM
30X GRAV. LOAM 0.2 0.25 3.7 0.30 20 17 0.027 0.67 -0.00625 0.04 0.0323 21
SOX LOAM
SOX ClAY LOAM 0.2 0.15 5.9 0.15 20 11 0.017 0.5 -0.00625 0.04 0.0335 21
BOX LOAM
20X CLAY LOAM 0.2 0.21 4.4 0.21 40 72 0.113 0.7 -0.00625 0.04 0.0284 21

0 80X LOAM
20X ClAY LOM 0.2 0.21 4.4 0.21 40 9 0.014 0.4 -0.00625 0.04 0.0340 21
80X CLAY LOAM
lOX LOAM
lOX CLAY 0.2 0.15 8.15 0.06 40 26 0.041 0.4 -0.00625 0.04 0.0312 21



I
tABLE 4

iCTUS ROAD STORM DRAIN

I EC-1 ROUTING PARAMETERS
TNEMATIC WAVE ROUTING

SEPTEMBER 3, 1991

I
lUTING

LENGTH
(FT)

SLOPE
(FTjFT)

BOTTOM WIDTH
(FT)

-----------------------------------------------------------------------
1-2 1700 0.003 60

2-3 1250 0.003 60

1-3A 1350 0.0027 84" pipe

3B-7A 1360 0.002 96" pipe

19A 1360 0.0021 110

r-11 1250 0.0027 110

11-9B 1400 0.0027 110

119 1330 0.0023 110

19-20 1400 0.0027 114" pipe

1-14 1420 0.0021 60

r-18A 1400 0.002 110

18-20 1340 0.001 110

1s-17 1300 0.002 50

f27 1360 0.0027 114" pipe

-22 1340 0.0016 110

r-25 1320 0.0019 110

25-24 1300 0.001 60

1-22A 1400 0.001 60

«-29A 1360 0.0016 120" pipe

-33 1420 0.0016 120" pipe

103
-

31 1320 0.0018 80

I



I
IBLE 4

~TUS ROAD STORM DRAIN

rC-1 ROUTING PARAMETERS
NEMATIC WAVE ROUTING

SEPTEMBER 3, 1991

I
lUTING

LENGTH
(FT)

SLOPE
(FTjFT)

BOTTOM WIDTH
(FT)

-----------------------------------------------------------------------r-32 1320 0.0019 50

32-33 1320 0.0019 50

t-35 1200 0.0017 50

35-37 1330 0.0024 120" pipe

1-38 1300 0.002 120" pipe

r-35 1360 0.0024 120" pipe

44-46 1500 0.0013 84" pipe

:1.-48 1600 0.0013 84" pipe,.
J

I
I
,I

I,
I
I
I
I
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DESIGN DATA REPORT
for the

CACTUS ROAD STORM DRAIN
(67th Avenue to the Agua Fria Freeway)
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RUNOff SUMMARY

fLO\I IN CUBIC fEET PER SECOND
TIME IN HOURS. AREA IN SQUARE HILES

PEAK TIME Of
fLO\I PEAK

15. 4.08

14. 4.25

10. 4.25

25. 4.25

25. 4.33

6. 4.25

22. 4.33

~ ? ~e 4 H-c;uJfd /))t\.;J for
Lac.et h oYl 0+ U:rrl+Y/VII.' I /j
(i.rN---

R /- z.. ~ Rol-l f ~ rIo (.).J (I' 0 n )

LOI."Ia/-;(j)' / +-0 2. /

C Z ~ C. -:m,O; nod (low 0 ~
R /- L W / (e ( er) ~ I I' I( +
L; (\th i:> Ct\ ~~ A((:.)

Utvfyl",,~d Q '~ ~.QC/ fa".
~dYIJ.UlIc. ~t9n 4
(!,,1Gh ~C&~'" J)tS i911

TIME Of
MAX STAGE

MAXIMUM
STAGE

.01

.39

.10

.01

.06

.06

.02

.10

.03

.21

.21

.04

.25

.11

.11

.08

.02

.02

.02

.03

.03

.01

.04

.05

BASIN
AREA

O.

15.

1.

1.

1.

1.

1.

1.

1.

2.

1.

3.

3.

1.

3.

4.

4.

1.

8.

8.

2.

10.

4.

4.

1.

1.

1.

1.

1.

2.

1.

3.

3.

1.

3.

1.

1.

8.

4.

4.

1.

O.

15.

8.

2.

10.

4.

4.

1.

14

2.

2.

1.

14.

2.

4.

4.

2.

5.

7.

2.

9.

9.

2.

11.

13.

13.

2.

26.

26.

6.

32.

14.

49.

2.

48.

AVERAGE fLO\I fOR MAXIMUM PERIOD
6'HOUR 24-HOUR 72-HOUR

4.33

4.33

4.42

4.17

4.25

4.50

4.33

4.33

4.17

4.33

4.33

4.42

4.33

4.33

4.33

4.42

4.33

4.42

4.42

28.

6.

34.

33.

7.

40.

143.

70.

70.

7.

115.

115.

30.

64.

63.

6.

213.

5.

218.

G5

RG5

G6

Gll

RG67

G3

CG3

AR

CG4

CG6

CGll

C2

G7

G9

RG9

RGS\I

R2-3

Gl

G2

CG2

Rl-2

Gl0

CG10

AT·AV

CGALL

AM-AQ

STAT ION W

2 COMBINED AT

2 COI1B INED AT

HYDROGRAPH AT

ROOTED TO

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

ROOTED TO

ROOTED TO

HYDROGRAPH AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

HYOROGRAPH AT

HYOROGRAPH AT

HYDROGRAPH AT

2 COI1B INED AT

3 COMBINED AT

OPERATION

2 COI1BINEO AT

ROOTED TO

HYDROGRAPH AT

HYDROGRAPH AT

2 COI1BINED AT

2 COI1BINED AT

~ HYDROGRAPH AT

ROOTED TO

4. HYDROGRAPH AT

2 COI1BINED AT

R5·3A

C3A

217.

3.

220.

4.33

4.25

4.33

49.

1.

50.

15.

O.

15.

15.

O.

15.

.39

.00

.39



.. .. .. - .......... - ..... ,.. -r~ IlYDROGRAPH AT

3 COMBINED AT

\) HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

'1 HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

q HYDROGRAPH AT

2 COMBINED AT

C) HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

lei HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMB I NED AT

ROUTED TO

HYDROGRAPH AT

2 COMOINED AT

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

AS

C3

AL

C3B

R3B-7

AK

C7

R7-9A

AI-AJ

C9A

AD-AE

R12-11

AF

Cl1

R11-9B

AG

C9B

AH

C9

R9-19

AC

C19

R19-20

Y

R13-14

U

C14

14·1811

v

C18A

Z

R16-17

AA

37.

281.

4.

285.

283.

85.

367.

365.

15.

379,

44.

44.

41.

84.

84.

18.

101.

12.

489.

489.

7.

495.

494.

53.

52.

52.

104.

104.

7.

110.

32.

31.

27.

4.25

4.33

4.17

4.33

4.33

4.25

4.33

4.42

4.25

4.42

4.25

4.33

4.25

4.25

4.33

4.17

4.33

4.17

4.33

4.42

4.25

4.42

4.42

4.25

4.33

4.25

4.25

4.33

4.17

4.33

4.25

4.33

4.25

8.

62.

1.

63.

63.

18.

81.

81.

3.

84.

10.

10.

8.

18.

18.

3.

21.

3.

108.

108.

2.

110.

110.

11.

11.

10.

20.

20.

1.

22.

6.

6.

5.

2.

18.

O.

19.

19.

5.

24.

24.

1.

25.

3.

3.

2.

5.

5.

1.

6.

1.

32.

32.

1.

32

32.

3.

3.

3.

6.

6.

O.

6.

2.

2.

2.

2.

18.

O.

19.

19.

5.

24.

24.

1.

25.

3.

3.

2.

5.

5.

1.

6.

1.

32.

32.

1.

32

32.

3.

3.

3.

6.

6.

O.

6.

2.

2.

2.

.05

.48

.00

.48

.48

.12

.60

.60

.02

.62

.06

.06

.06

.12

.12

.02 _~ ~\:)mbi rlPrJ ro r- 3 0 ~(~

.15 / A':)~IA me .s tv -< e j- (-I o~d pcl

.01

.78

.78

.01

79

.79

.07

.07

.07

.14

.14

.01

.15

.05

.05

.04
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2 COHBINED AT

"2.0 HYDROGRAPH AT

3 COHBINED AT

ROUTED TO

'"2. 0 HYDROGRAPH AT

C17

\I

C18

R18-20

X-AS

58.

18.

185.

183.

31.

4.33

4.17

4.33

4.33

4.25

12.

3.

37.

37.

7.

3.

1.

11.

11.

2.

3.

1.

11.

11.

2.

.09

.02

.26

.26

.05

c. 0IY1 b ;" e cI ro I'" 41 (2, (, S

A~~ume ';tl'"U.t -P1CX;ii...c/

3 CWBINED AT C20 797 4.42 153. 45 45 1 '9

ROUTED TO

'2.1 HYDROGRAPH AT

R20-27

T-R

705.

73.

4.42

4~33

153.

16.

45.

5.

45.

5.

1. 10

.14

2 CWBINEQ AT C27 777 442 169 50 So 1 24

1.24

.05

.05

50.

2.

2.

50.

2.

2.

1.

169.

6.

6.

3.

4.08

4.42

4.17

4.33

4.17

6.

772.

34.

34.

15·.

Q

P

o

R27·22

24-22A

HYDROGRAPH AT

ROUTED TO

ROUTED TO

1. 1. .02

V~)t.O(Y1J-J;f1~d roo" ZI C'{~
O. O. .01 L '! d ,.IA~.:>ume .jf~(er r,oO Po,

_3....Cfl1I.11:1AR,I,j,HIII;EJ.lD..,j·.."I__....r2""2;...._......lloR~23l-........I4r..M.4'-2 .1.'zCl9~__~5?~__--:;5iZ?__.....JlI..li3?~

HYDROGRAPH AT
2-7.--

~~ IHYDROGRAPH AT

Zg

ROUTED TO

HYDROGRAPH AT
.. '

2 COHBINED AT

: HYDROGRAPH AT

22-29A

L

C29A

l(

817.

3.

819.

26.

4.42

4.08

4.42

4.33

179.

1.

179.

5.

52.

O.

53.

2.

52.

O.

53.

2.

1.32

.00 J
j,

1.32

.05 '

2 CC!18INEQ AT C29 8/.5 4,42 185 54 54 1 38

ROUTED TO

HYDROGRAPH AT

2>J£. ROUTED TO,
3 3w HYOROGRAPH AT'

'3Jf.. HYOROGRAPH AT

4 COHBINER AT

R29-33

G

R32-33';t

0-1

H

(33

842.

6.

6.

2.

38.

887,

4.50

4.17

4.33

4.17

4.42

4.50

185.

1.

1.

1.

8.

195

54.

O.

O.

O.

2.

57

54.

O.

O.

O.

2.

57

1.38

.01

.01 ;'')

.00 ,- (

.08

1 46

~D--TY\b;necl ~-,/ 4~ c('l

(, D-\ (\ck\(11Ij (/Ol).)") fvon1 ~~l
\oj \.\l ~\\'~.J (Iotu Lu'd\ ~(ob(\I.J11

..{l.\\t'l)r(, r'ood
ROUTED TO

HYDROGRAPH AT

35 ROOTED TO

3<; ~YDROGRAPH AT

3 [MR rNED AT

R33-35

C

R36,35o-,

D

qs

886.

9.

9.

4.

898

4.50

4.17

4.25

4.42

4 SO

195.

2.

2.

1.

198.

57.

1.

1.

O.

58.

57.

1.

1.

O.

58,

1.46

.01

.01

.01 •

1.48

ROUTED TO R35-37 897. 4.50 198. 58. 58. 1.48

L- ~ -
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HYOROGRAPH AT31 B 20. 4.25 5. 1. 1. .03
2 COMBINED AT C37 914. 4.50 202. 59. 59. 1 51
HYDROGRAPH AT SA 6. 4.17 1. O. O. ---.01
HYDROGRAPH AT SB 7. 4.25 1. O. O. .01 !

HYDROGRAPH AT ISC 9. 4.25 2. O. O. .01 \
HYDROGRAPH AT SO 1. 4.08 O. O. O. .00 \ rCd-,HYDROGRAPH AT SE 1. 4.08 O. O. O. .00

I'{;{ # ..~_ ...

HYDROGRAPH AT SF 4. 4.17 1. O. O. .00
HYDROGRAPH AT SG 15. 4.17 3. 1. 1. .02
7 CC»lBINEO AT C44 42. 4.17 9. 3. 3. .05
ROUTED TO R44-46 42. 4.25 9. 3. 3. .05
HYDROGRAPH AT SH 3. 4.25 1. O. O. .00
HYDROGRAPH AT SI 26. 4.25 6. 2. 2. .04 .
3 COMBINED AT c47 71. 4.25 16. 5. 5. .09
ROUTED TO R47-48 70. 4.25 16. 5. 5. .09
HYDROGRAPH AT SJ 17. 4.25 4. 1. 1. .03
2 COMBINED AT C48 87. 4.25 20. 6. 6. .12
2 COMBINED AT C37A 991. 4.50 222. 65. 65. 1.63
ROUTED TO R37-38 990. 4.50 222. 65. 65. 1.63

38 HYDROGRAPH AT A 14. 4.17 3. 1. 1. .02
2 CC»lB I NED AI P8 1000. 4 50 225 66 66 1 65



• ~E.t NOb~~

• CATC.H ~A~/~

Fu.t'U. t2..E.
~"tE.eAL~

C/~ J.' I '

I::; ::;; -J

I C-2
I,r "4·1'

PlJQ -r.:--- -

RM-1

RM-1

YVCC4

o '''-31
RMH-2

------1 J
C-2.

.~ ~
..J ~ :>
~

r-
Qj Lo.+erc, / cf.cp~ «. <t:. FIGURE'1

,. , ,...

;II £J ~ :tJ ~ ~~Ho~··l?X,·j1d " CACTUS ROAD STORM- f'\·o ~ rlClf' w· r l •
f"" ev" (J-

<t- ao <Xl r- DRAIN DRAINAGE SUBAREAS
- • ENGINEERING COMPANY

RMH-2

RMH-2

-~:;;--~II~m[· . ]'" ,,''\:. r --71 1 .
,-",",,, I I R1:-. ~.- -----------

l-;uD -
UJ
:J
Z
UJ

.~

I
I
J'
I
I

I
I
I
I
I
I
t
I
I
I
I



t .; ~,... S~ject :5t~e.p" ;Clow ;;~ ('",If/' Sn"
~ ~ _Vi--=-f~~.L./¥"L.I1.i.- _

r__d• Computed --"-ry!3---,l--=--- Checked-------
iNGINEERING COMPANY

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

- .._-------_.__._--

Project _~',,-,'a"'-J(...........t~l:I-"~_k_, .....:< ....4 ....i ..../ _

File Number 3 SC;D? ' CYJ

Da~ 0/7/ 9/ Page _1_of_I_Pages

...................~
;
l

,,

,
........------j

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

.......... ,'.__.- __n.··.··.··. ,. . -~.--l- ~

_____--.- --:l



I

I
SUMMARY OF STREET CAPACITY

I CTUS ROAD
GUST 1'3'31

CROWN CAPACITY OF NORTH CAPACITY OF FULL
STATION ELEVATION SIDE (CFS) SECTION (CFS)

1I;:~~----------~~~~~----------------;~-----------------------~~~~------

15+.. 75.'35 47 154

,3+121121 75. 1 52 321

t+
75 71. 5 33 33121·

141+25 71 12 545

18+25 7121. 1 2'3 517

16+75 6'3.7 13 226

&;;.8+50 68.2 23 72

t+
75 67.25 18 66

101+5121 59.45 53 376

1+60 58.8 34 225

1+1
•

56.2 8 239

+1210 55.9 17 48

'1+1210 52.8 4 60

48+50 45. 15 49 77

1+5121 44.4 21 67

1+50 38.6 N. A. 83

37 N. A. 49~ +121121

1+
121121 34 N. A. 16

,I
I
I
I
I



I'. I

STAGE-DISCHARGE CURVE
71 st Av.

90.----------------------,----- ---
84

. ,.
80 -------.---------.-------------.------.--..--..---------.--.-.---------------.-----. --------.. -----_. --o. ---- 0 • -: il -.-----. -----.. -----.-. ---0 - - - - - - - -

.,I

/l
70 ------. -.. -------------------0 - - - - - - - - -. - - - - _ •••• -. - ••• - - • - - - - - - - - - • - - -. -. - - ••• - •• - ••• _. - _. - • - - - - - - - - - - •• - - - -t o

.- - - - - - - - - - - - - - - - •• - - - • -. - - o. - - - - - - - - - -

/
,,/ '

~ 60 ._- ---- --- -- -- --- -- ------------ ---- --- ------- ....._..--.------- -_. --.---- .--- ..... -.--_. -..---- --- -... _-/- -. --. ---. -- --- -. _.. 0 - •• - .-. - - -- ••• - ••• - -- --- •

.~ 5J
~ :: :::::::::::::::::::::::::::::::::::::::::.::::::::::::::::::::::::::::::::::::::::::.::::;< :::::::::'::::::::::::::::::::::::::::::::::.
~ w' ,
(5 30 --...---'" ---.. --.. -. ---. --_. -.... -. -...-..-----..--. --. ---.. ---------------------;/.--0 - -. -. - •• - - - • _. - - - - - - '.- - - - • 0 - - - - - • - - - - •• - - - -. -. - - - - - - •• - - - • - -

1 ,//
20 --- .._.. "- -- -- -._-.- -- -- .. -.- ..---'-'--.- -.---.- -. --- -.. -0 -. -. - --Jl- - -._. -- ----- _.----. --.,-_0._ - .0 - -- 0" - -- - - - -- -- -- --- -- - --

10...·////
10 -_. --.--... ---------_..--.....-----_. -. -.. -. ---4-'--.-~,:,J 0 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 0 - - - - - - - - - - - - - - - - - - - - - - - - - _ .. - - - - - - - - - - - - - - - - - - - -.

o 0 1 ----~
O-l.-..~-......=~L:..--___r--_r__-~-__.__-__+_-___r--,..._-_r__..:-J

9.3 9.4 9.5 9.6 9.7 9.8 9.9 10 10.1 '10.2 10.3
. (((XI" J \

Stage Elevation J



- - .. - ... -, ...... - ".. - .. - ..... - '.. - -
STAGE-DISCHARGE CURVE

75th Av.
160~---------------------~~

/JA
140 --.-.---..- _ _ --- ---.-------------.-.-.--.--..--.-----. -..-._. _ -- --.-_. -_.. --. _.. ----..---.-----. --..-.-.-l~' - -

/
"/'

120 _. -..-.-..--..-- -' ----------------.--_. --.----.---_..-- --.- --.. --- - ---- -.. ---.-.. ~ -. ----------1'1,,~i'" -.---..---
~ .-
'0 100 -..-----.----.-.-- -.- -- -..-..-.-.-..- ------ -.-.-.-.- -- -.--.- --.-- .'.:.. -- -//': -.-..- -.. --- -
c /

80 ."?J/' .

/"..
60 ---. ----. --.---..----_. -------_ _ -.- -.-..--. --.------------_ -..--.----.---.. ~;/"- -..--- --.-.---.- ----.-.-------

1.5/
40 -- -- -- --- -- --_ ...---_.- ...-_.... -.- -- -- -- --. -- -- --..-_. ---.- -. -- ..... ---:- --_.- -- -_ ..--- _... '_;,7<':'••.• - - - - - - --. - - _. -- - - - _. - - - _. _. _.. - - -- -- _. - -- ••

27//
~._/.-..-,...

20 --_. -- -----. _. _ ----._. ---_ _. ------. -- _..-_.-.---------. -1- 5 :_:.r~' - - - -. - - - - -. - - -. - _. - -. - - - -. - . - - . - - - - . -. - - - - . - - - - - - .. - - - - - -.

7 --J"o 0 1 3 -
o --r-------, I

9.3 9.4 9.5 9.6 9.7 9.8 9.9 10 '10.1 10.2 10.3
(\:"'\ ('l1(N

Stage Elevation



STAGE-DISCHARGE CURVE
79th Av.

199200-r----------------
/'

)/180 .--.._ - -_ - _..--_. _..- --.-.._ -.. -----_. ----------.-.-..---._..-.. --------------_. --------.. ---------.- -.----,. _. --.-----.

160 1.~$< .
/'

w 140 ------_. ---._..-._. ---------_. -----._. ----.-------------------------------------_. ---------_. -----_. -------.--_. -------.:/--.-----------------' --
~ /
c 120 ._ _ --_.._ -_ _. _. _ _ -.._ _ -----------_. -------.. ---------.-------.. ---. -------1- -1 ;.$---------------------.--.---
.- -
~ /
rn 100 I:u ;~>/ .
-6 80 ---. --..- _ _ --..--.._ -_. --. - - -.. --.--_. --.. ---------- -.-------------------------.----.-.--------
.~ 'J'/~/"

o 60 - -----.-.-.----.-.- --.----- -.- -- -.- -.-.-- --.. --.---.---5 6,:-'~-~.---.--.-.. ----.---.. ----------.--.. ----.-----------.--
37/--- .40 -. -' ----. ----. --_..--...-....-..... -....----_. -_....-----..-_.....----.-C'~-----.---.--_. _.---.--_.--_..--------.. ----...--------------_.--.----

/24,-/// ,
20 _ -._-.- -- --'.- _. ·14"-~- --.- -- --- -- .-- -- -_. ---_. --------. _. --_. -, _. ----_ --_.. --_._. _. ---- -- -----

'1 __l.-~l--~o I -y----'-,--rl--I...----.....-I--- r----T--~ ---'I-.J

9.3 9.4 9.5 9.6 9.7 9.8 9.S~ ·10 10.1 10.2 10.3
Stage Elevation



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

STAGE-DISCHARGE CURVE
83rd Av.

70-r---------------------

61
60 -------- -. --. -----------.- _..- -------------.- - ---.-. -. --. ---. ------ -.--.. ---_ -------------------.-.----.----_. ----/~-----

/
~ 50 .-- --. ------.- -.. --- -. --- ---- -_. -- -- --- -....-..--. -.- --.- -.-.- ----- -., ----.- -- ---.- -- .._.. -- .-_. -. -. -- ---- --. -- _. -- ----- --- -- -- --- -- --j"- --.- --- -..
o /
c 4040 .--.-----. -. -.. _. --..----------_. -_. _ -.-. -. --.--.. -- --- ---. ----.. -. -..-.-.-..--- --.-----..--~ --------.----.,------.--.. --.-..--
~ /
~ , I
~ 30 -----_. -_. ----._..-_ - -._. _ - -----.--. -------------.. ---. -------. -.--.-----------_. ----------.. - -1·-----------_.--.---..----
~ :2~(

o '.2 0 ------.---------... --.-..---.-.--.-----------.. ---.... ----.-..---.-..-----.------.----------.. -.---.--.-.-.---:,I:~~ -------. ----- .- . --. -. -.. -. -. --. --. -

1//

11/
10 ---_. _..------. -. -------...---. -------...-. -. ----._..-.-._. _. --.---. ------_...--...--_...-----;;-....--------. ---------------_. ---------------. --.

4/ '
o 0 0 0 0 1~~·o ....... ~ I -,'--T"I--,---J
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I. =ACTUAl. l.E""GT ... OF '''''I.ET
I. =R(OUI~(O I.( ..GT .. TO INTERCCPT

• (NTIRC FI.OW, O. ,IN CUTT(R.

TOP CURVE IS ... PPROlel ... AT( INTERCEPTION
RATIO FOR INl.CT CRATINC IF l./l.. IS
TA"( .. A~ RATIO OF WIDTH OF CRATE TO
TOTAl. WIDTH OF Fl.O....... CUTT(R.
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III
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CURS INLETS

DESIGN CHAR7S

,I~ .20 .030 .:'0
.!-
I..,

D.- P"'RTIAL I""T(RCEPTIO"" RATIO FOR
CUR8 OPENIHC INI..£7!>.
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= 10 MINUTES (MIN)

= from IDF curve = 4.5 IN/HR

=
---~-

Q

IT Tc = L =
6OV.

= 10 MINUTES (MIN)
AC

I = from IDF curve = 4.5 IN/HR

Q = 0.9 (4.5 - 0.2)

~XI ~T dr;. M-I) L:=·"3 41 s:Li PtfE

LOCATION: -lJ.£. tott. rr "7'1l+-1nJg. ~ CkCfUS -

= CFS

ZONING: ....:;,,-- _

LOCATION: _

= ----

=----

= ----

= ----

ZONING: ----------7"""----

= IT

=
-~,.---

=
--~-

Project Cactus Rd

FtleNumber 35902.00

Computed l:U.,r;...fU./.:::...:::;...-- Checked --l-~-=:'-__ Date k!~age/.A-of _Pages

Subject HYDROLOGIC DESIGN

COMPUTATIONS FOR ROADWAY

x
43560

x
43560

_____ IT/SEC

DRAINAGE AREA __@_A _

= IT/SEC

Ai =
--~--

v. = 30.05 (3X__)0.~ (\.- )0.375

Sc = CROSS SLOPE

L =

So = GUITER SLOPE

n = 0.015 FOR ASPHALT

Ai =
--~--

Sc = CROSS SLOPE

L =

So = GUITER SLOPE

ENGINEERING COMPANY
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ENGINEERING COMPANY

Subject HYDROLOGIC DESIGN

COMPUTATIONS FOR ROADWAY

Computed -tlvM/Mr(t Checked -=d1~l:..::B~_-

Project Cactus Rd

File Number 35902.00

Date~ Page -'-of -Pages

= Ff/SEC

~= b ~F'S' f(Dm HEe. ;z"odd (~M771C11f1J Tltf4£)

= --~---:---:::- o,57MIN
6o~ 1.61

= 10 MINUTES (MIN)

=-----

I = from IDF curve = 4.5 IN/HR

Tc = ..L
6OV

1

Q = 0.9 (4.5 - 0.2) p.07

= 0.27 CFS

AC

LOCATION: Nt ?£? of tiLGNPA LE. - BASIN~ /0

ZONING: /(20 % lMfl;.Kllta"~ ~~ h'1dr% 7r
re.porf

.. ~ _.

LOCATION: NW !<tJW ~ 67 /We J.~Sf(p

ZONING: I()Oi' IM~VlO{/';;

_ AC

= Ff Tc =..L- = ___
6OV1

DRAINAGE AREA 0='__

Ai = Xe...-_

43560

L =

Sc = CROSS SLOPE

n =

So = GUITER SLOPE

DRAINAGE AREA _.......;0:o..-2~__

=__1_,6_4-=---_ FTISEC

(7q~7 TV 1801 73

L = 4->+/3 = >8 FT
-~--

Ai = t?B x ~ = tJ.07

43560

Sc = CROSS SLOPE = tJ.o/67

So = GUITER SLOPE = (),e;o >4-

n = 0.015 FOR ASPHALT

I
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ENGINEERING COMPANY

Subject HYDROLOGIC DESIGN

COMPUTATIONS FOR ROADWAY

Computed ~i8 Checked _'-fv~'fi.IW.oB.:......-_-

Project Cactus Rd

File Number 35902.00 i
Datel(!~, Page '2- of-Page

LOCATION: SW Row of 67~£4CltCrV$ 1<.0

ZONING: IPo% ,~peI'<VI()1)5

Ai = f3g x 55 = tJ.07 AC
43560

Sc = CROSS SLOPE = tJ.c(}224-

So = GUTTER SLOPE = 0.0023

DRAINAGE AREA _----=G)=--__

(?q", f;? TP 18o·r7:>

L = f.;3+ I~ = 5'8

n = 0.015 FOR ASPHALT

V. = 30.05 (3X.02Z4-)0.25 ( .00'2-3 )0.375

FT
§8

= ----="""""-= o,621v1/fJ
/Jo';< /.5"7

= 10 MINUTES (MIN)

I = from IDF curve = 4.5 IN/HR

Q = 0.9 (4.5 - 0.2) tl. 07

= tJ.27 CFS

=_~/_.7_7__ FT/SEC

DRAINAGE AREA~__ LOCATION:·~C~;S~i
ZONING: -------"""'2""----

= FT Tc =L =

Ai = __---=-x__
43560

Sc = CROSS SLOPE

= AC

= -----,JI."'--

= 10 MINUTES (MIN)

I = from IDF curve = 4.5 IN/HR

= CFS

Q = 0.9 (4.5 - 0.2) _

~---- Ff/SEC

K'-'icc.eskJ by ~.O.,. P/JI"
nui ,",llCf flo«J .

So = GUITER SLOPE



ENGINEEIlING COMPANY

Subject HYDROLOGIC DESIGN

COMPUTATIONS FOR ROADWAY

Computed ~'fP' Checked JVj B

Project Cactus Rd

FileNumber 35902.00

Date~Page LOf_Pages

AC

Fr Tc = -L.- = 5Z? ;; ~7tlf.1IN
6OV. ~oX 1-54-

= 10 MINUTES (MIN)

CFS

= t7Z7 -It.7qU/N
~X 1.~3

= 10 MINUTES (MIN)

Tc = -L.
6OV.

Q = 0.9 (4.5 - 0.2) _0_,_6_7__

= 2,5q

I = from IDF curve = 4.5 IN/HR

I = from IDF curve = 4.5 INIHR

Q = 0.9 (4.5 - 0.2) ()l 6'

= '2-5''1 CFS

Fr

LOCATION: IV)l2- of t<.OIJJ FIZPM r)q+e? - /74+-0(/

ZONING: 100% / Mpa:eVI Of)~

LO~ATION: ~y2.of f<.owFKPM 17'1-t87-/ 7!.t+60

ZONING: /OO~ 1t1f!;tt.I/IO{)$

= _f_.~_J__ Fr/SEC

= __'_,7_4"'---_ Fr/SEC

DRAINAGE AREA _....::®....-.::... _

L = 17q~1- /74-1'60 = ~Z7

Ai = §Z7 x ,5 = 0.67 AC
43560

Sc = CROSS SLOPE = o.otrct8

So = GUTIER SLOPE = t?,ooZZ

n = 0.015 FOR ASPHALT

DRAINAGE AREA _~@=-__

Ai = 7Z? x 7~ = 0.67
43560

Sc = CROSS SLOPE = ~,020q

So = GUTIER SLOPE = o,oot."3

n = 0.015 FOR ASPHALT

V. = 30.05 (3X,02Dq)0.25 (,O.r;Z3 )0.313
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ENGINEER.lNG COMPANY

Subject HYDROLOGIC DESIGN

COMPUTATIONS FOR ROADWAY

Computed~M.(i? Checked --~;/--l-.,;....--

Project Cactus Rd

File Number 35902.00

Date/~Page .i:Lof -Pages

DRAINAGE AREA __@..;::;&,~__

= CFS

Q = 0.9 (4.5 - 0.2) ..:=:::-__

___..."".....__ AC

= Ff Tc = L = -------::oo~-

60VI

x
43560

Ai =
--~--

Sc = CROSS SLOPE

VI = 30.05 (3X__)0.2S (\.- )0.315

= Ff/SEC

6(.= 5 C.F5 f/tO~

DRAINAGE AREA _----::8=--__ LOCATI~N: SVz. oft<OW{leoM J7lt+«>-lt-;r6~

ZONING: 100% ttvrf/EtzVlol)5

L =/?/ffbc:>- l6?-!-b(? = _7_0_°_ Ff

Ai = ?OO x ~
43560

= _()_'~_B_ AC

Tc = L = 700 77a.
60V

I
~o XI-50 ; I l./ J.1/ tJ

= 10 MINUTES (MIN)

Sc = CROSS SLOPE

So = GUTTER SLOPE

I = from IDF curve = 4.5 IN/HR

Q = 0.9 (4.5 - 0.2) __0_.~ _

n = 0.015 FOR ASPHALT = _.:....3_.4'..:....'__ CFS

= __'_.~_O__ Ff/SEC



l~~
'~GmtEIlING COMPANY

Subject HYDROLOGIC DESIGN

COMPUTATIONS FOR ROADWAY

compUted~Yf' Checked 4 B

Project Cactus Rd

FileNurnber 35902.00

Datetl&~ Page '7 of-Pages

= _I,--.---,l.tk.-~__ FfISEC

CFS

= 5'0 t:) r::-?? A ~6e:J =,/. ",...,~N
)(/.'t b

= 10 MINUTES (MIN)

...L.
6OV.

= from IDF curve = 4.5 IN/HR

Q = 0.9 (4.5 - 0.2) ----lIO~.;....:;6;....,;~~_

= "Z. 44-

I

AC

Ff

LOCATION:AJ~Of~ rRPM /b7-f6o-/6~-r6o

ZONING: IOD% /fvI~K.()IO(»

LOCATION: 7~OF Row ffGo/vl Ib7f6{)-/6Zf60

ZONING: 101) % IMP£!< VI O()~

Gpo
Ff Tc ...L.-

~C?O
:: 4,,14N /A)= = =

6OV. #O't 1.67

tJ.63
= 10 MINUTES (MIN)

= AC

= (/,0 'J,oq I = from IDF curve = 4.5 IN/HR

= o,o02?" Q = 0.9 (4.5 - 0.2) 0.63.

= '2.. c.r~ CFS

= O. ~;,

= p. (/1 ~?

= tJ.ooz3

= __'._b-,"7__ Ff/SEC

Ai = ~t:/o x t5~
43560

DRAINAGE AREA __@~6~__

n = 0.015 FOR ASPHALT

L = t~7-r-6o- 1021-00

Sc = CROSS SLOPE

So = GUTTER SLOPE

DRAINAGE AREA _~®-=--__

Ai = ~(}O x %
43560

n = 0.015 FOR ASPHALT

Sc = CROSS SLOPE

L = //;71-60 - 162+60

So = GUTTER SLOPE

I
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ENGINEER.ING COMPANY

Subject HYDROLOGIC DESIGN Project Cactus Rd

COMPUTATIONS FOR ROADWAY FileNumber 35902.00 I
computed ~!M(J2Checked -:::t!)I:.:D...-_- Date r2lJkl/ Page .1Lof _Page

DRAINAGE AREA _~@)-"O"--__

(MIN)

= Ff Tc =..1..- = _
6OV.

= AC

•__)o.~ (1.- _

_____ Ff/SEC

Ai = __--'2t~_

43560

Sc = CROSS SLOPE = ~

So = GUTTER SLOPE = _...."......,"---_

DRAINAGE AREA __@..;::;':;...' _ LOCATION: 5~RoW FI(Ofv1 162.-1-60- /i77.,.6o

ZONING: !()t;% IMP&r<(//O()S

L = /62..,.60- 10-/-60 = ~OO Ff----

Ai = G'O(? x G~ = 1!:).63 AC
43560

Sc = CROSS SLOPE = O,t/lf(:?

So = GUTTER SLOPE = OIOOZ~

Tc =..1..- = Goo ::;. 5. BeMIIJ
6OV. 6(?~ /. ~Z-

= 10 MINUTES (MIN)

I = from IDF curve = 4.5 IN/HR

Q = 0.9 (4.5 - 0.2) O. 63

n = 0.015 FOR ASPHALT = ~. 't---.:....4-_ CFS

= _..:...-/,--=.4-....:..2.__ Ff/SEC



=__Z_q':....-O__-== >.4-?MI N
~oK I-tf,-o

= 10 MINUTES (MIN)

= ----:;--'Z.._Cf_O.,..--_:= 5.10 HI'"
~oX /,5'6

= 10 MINUTES (MIN)

= -----=.1_• ...:..f..t--=Z=---_ CFS

= _....:../_.4-.:..-"__ CFS

Tc = ...1.....
6OV.

I _ = from IDF curve = 4.5 IN/HR

Q = 0.9 (4.5 - 0.2) 01 '37

I = from IDF curve = 4.5 IN/HR

Q = 0.9 (4.5 - 0.2) 0 1 37

AC

FT

AC

LOCATION: N f/z Of ({OW RCoM 1§7-f60- 15I.ff70

ZONING: !Ot)% /M(UIIIC1)§,

LOCATION: '$Vz.OF /eow 157.fGo-15'f1-7o

ZONING: /CJO % /t-tfEltv/O{/S

Subject HYDROLOGIC DESIGN Project Cactus Rd

COMPUTATIONS FOR ROADWAY FileNumber 35902.00

Computed mw~Checked _~::;+-=:~_ Date {2,!3/1/ Page L of _Pages

= _--,,-1_"_li_O__ FT/SEC

DRAINAGE AREA __@~/..:::2=--__

= _....:.../._?_G__ FT/SEC

Ai = 1J::jo x 55' = 0.37
43560

Sc = CROSS SLOPE = o,olltl

So = GUTIER SLOPE = o I ()o2..3

L = '~7fb? -/~ft-t70 = Zq0

n = 0.015 FOR ASPHALT

DRAINAGE AREA __@.::::.'~..:::.....-__

n = 0.015 FOR ASPHALT

Ai = Ul,o x 55' = 0,3?
43560

Sc = CROSS SLOPE = O. 02;' 4--

So = GUTTER SLOPE = 0.002'2..

ENGINEERING COMPANY

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



Subject HYDROLOGIC DESIGN

COMPUTATIONS FOR ROADWAY

Computed WM /u '(12 Checked YN$

Project Cactus Rd

FileNurnber 35902.00 I
Date 1t/!/1J Page Lof -Pages,

ENGINEERING COMFANY

DRAINAGE AREA __®~J-=::;f.f _

=----

Q

= Fr Tc =..L...- = __--,...0:::::....-__

6OY.

Ai = "e....-_
43560

Sc = CROSS SLOPE = ---,..0:::::"-

= Fr/SEC

a== 37CFS/Z = le.!5CfS FeoM +fEe /vfO/£L. ('Gf3e !J-1TACifWT1JfI;;L£)

DRAINAGE AREA @ LOCATION: yZ Or eJr51N As
ZONING: f 0&% I fvtp£f(etI ()()$

=----

Q

_:::::.....o=-__ AC

= Fr Tc =..L...- = __---,,.....::::..__
6OY.

Ai = "<=--_
43560

Sc = CROSS SLOPE = _--..""'::::"_

L =

• = 30.05 (3X.__)0,1j (\.-__-')0.37'

= Ff/SEC



CFS

C("'3.;..-g6
= __----- 1,5Z. MIN

~l:"~ /.q 0

= 10 MINUTES (MIN)

= 43+-6~ =I. --; 7 MIN
~~ /,t:5"6

= 10 MINUTES (MIN)

..1....
6OY.

..L
6OY.

= from IDF curve = 4.5 IN/HR

= _IJ_"~L;_~__ CFS

= from IDF curve = 4.5 IN/HR

Q = 0.9 (4.5 - 0.2) ---=(}~,.....:./....:.../__

Tc =

I

Q = 0.9 (4.5 - 0.2) _0_,_1_'__

= J,4 '3

Tc =

I

AC

LOCATION: IN1D<SfC170N of 7/ Sf~ cA-crlJ~0J/;z,)
ZONING: /00 % 1Mf£RVI 0 US

LOCATION: If.lfUSU1l0 IJ f)~ 7/)fiClrcrlJ~ -( ?h..)
ZONING: 1&1/% 1fv1P£/t.V/Ol/S

= FT
~ ~tOJ Ia-

= O,()~ AC

2.. :. 0, (/ kc.

= 0.01 Cf-(

= lItOOZ 3

= FT

= 0.' (
(~~([j;))

= OI()2.>~

= t?, (/021-

Subject HYDROLOGIC DESIGN Project Cactus Rd

COMPUTATIONS FOR ROADWAY FileNumber 35902.00

computed HVM,IM~ Checked-.:~...L..l--- Date(z/~W Page ..=:Lof_Pages

DRAINAGE AREA _-..:::@=b _

n = 0.015 FOR ASPHALT

= _..:...-'.---:l.t:.-O__ FT/SEC

Sc = CROSS SLOPE

So = GUITER SLOPE

DRAINAGE AREA __@~,7.L.-__

= ---"-,;....;;,~?_(;,__ FrISEC

Ai =__~J(__

43560

n = 0.015 FOR ASPHALT

L =

So = GUITER SLOPE

Sc = CROSS SLOPE

L =
A-t ~ 43)(}C7~J~k

Ai = et5 X >q
43560

.~~
ENGINEEIlING COMPANY
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ENGINEEIUNG COMPANY

Subject HYDROLOGIC DESIGN

COMPUTATIONS FOR ROADWAY

Computed Hv&/M ilk Checked ~

Project Cactus Rd

File Number 35902.00 I
Date (Y'5(1/ Page.1Qof _Pages

DRAINAGE AREA __W;:",;/B"--__ LOCATION: N'A of {(PiP f BitS/AI AL.. .
...5 ~.( I1,/c/rol uY"1

ZONING: I-f)() % ifo1P!3rl Vl()"~ Rt Odr t
i

____ AC

= Ff Tc =..1.- = ~:....-

6OV.

x
43560

Ai = ----'>---

Sc = CROSS SLOPE =-----.......

So = GUTTER SLOPE

= Ff/SEC

&= 4CFS FrGoM Hec- MoaL ('SU:.. A-TJ~O 77H>-lft)

DRAINAGE AREA ® LOCATION: ~Y2.0f~ /53+17-/5015/

ZONING: 100/'0 IMPUVIOI/~

CFS

Ff

Ai = -ZU x ~5 = C/.U AC
43560

Sc = CROSS SLOPE = CJI tJ/77

So = GUTTER SLOPE = (t),tltI~

n = 0.015 FOR ASPHALT

V. = 30.05 (3XI ()1??f2j ( ,~o4k )0.313

Tc = ~v. = ~~/~(?'Z- = z..I('6 MIN
= 10 MINUTES (MIN)

I = from IDF curve = 4.5 IN/HR

Q = 0.9 (4.5 - 0.2) ---,,?J,----'_>_6__

= 1.4-0

= /. q z.. Ff/SEC



CFS

CFS

Project Cactus Rd

FileNurnber 35902.00

Date1yq!tjI Page lLof_Pages

4'31 N= ---, ~ '3.B~ MI
@o't. /·8G

= 10 MINUTES (MIN)

= 4--3/ '2 /' -' AA • I
-----:: ;7o(P', r.ltv

60~ 1,C(q
= 10 MINUTES (MIN)

Tc = ..1
6OV,

Q = 0.9 (4.5 - 0.2) _a_,_7.---J't'---_

= 2.1/

I = from IDF curve = 4.5 IN/HR

I = from IDF curve = 4.5 IN/HR

Tc = ..1
6OV,

Q = 0.9 (4.5 - 0.2) _.=...°_.5_'1'__

= "Z.II

LOCATION: Nkz, OF I<o()/ 15"0+-171 TO /4-6+-20

ZONING: /00% IMP£I<VIOC/~

LOCATION: '1;JiOF RoW -170+§I-/4-~fZO

ZONING: /00% //vfP£KVIOVf?

4--3/ Ff

0.5'4-- AC=

Subject HYDROLOGIC DESIGN

COMPUTATIONS FOR ROADWAY

Computed-1dV10 /v.. y'8 Checked_---L~"--_

= _/I_~_~__ Ff/SEC

DRAINAGE AREA __@=O::..-_

L =/5"#51-/4-6-t2.P = '+ ~I Ff

Ai = it>1 x 55 = t:J.7'!.t AC
43560

Sc = CROSS SLOPE = O,~Z.lq

So = GUITER SLOPE = O,t}o37

n = 0.015 FOR ASPHALT

V, = 30.05 (3X ,()2.. I'b0
.
25

( ,/)037 )0.315

DRAINAGE AREA _~@-:::':..--_

Ai = t.r31 x 5~
43560

= __1•.....:.,11--11__ Ff/SEC

n = 0.015 FOR ASPHALT

Sc = CROSS SLOPE

So = GUITER SLOPE = tJ, (JO 4'Z

ENGINEERING COMPANY

t
I
I
I
I,
I
I
,I

I
I
I
I
I
I
I
I



Subject HYDROLOGIC DESIGN Project Cactus Rd

COMPUTATIONS FOR ROADWAY FileNumber 35902.00 I
Computed HvM/MIff, Checked -:"'-";;'+.J..-- Date Iz/V4f Page I Z, of -Paga

ENGINEERING COMPANY

DRAINAGE AREA __@-=2::......-__ LOCATION: NJi Of (oW 1~'fZo -ltrZ,-H-r1

ZONING: /00% 11--1fE£f/IOO~

= '374 =3. 72 1-'f11J
~o'{ /.70

= 10 MINUTES (MIN)

I = from IDF curve = 4.5 IN/HR

Q = 0.9 (4.5 - 0.2) tJ. t.r&

AC

Ff

Ai = '374 x !5~ = O·tt&
43560

Sc = CROSS SLOPE = 1J.t!J3/3

So = GUTTER SLOPE = (),OO2. 3

n = 0.015 FOR ASPHALT =__1._6_7__ CFS

= _.:..../•...:..7_0__ Ff/SEC

DRAINAGE AREA _----'@=~ _ LOCATION: S-Yt.-t?f Row /tr: 6-rZo- 14-2+04-

ZONING: !tJd/o IMP!3£vIOtJG

=

I = from IDF curve = 4.5 IN/HR

LH~
=-----~ 3,7 /V1/tJ

(goY! I, ~6
= 10 MINUTES (MIN)

Q = 0.9 (4.5 - 0.2) Ct7.>

= 2.03 CFS

Tc = L
60V I

AC

Ff

n = 0.015 FOR ASPHALT

VI = 30.05 (3X,O>/~O.25 (, ~o z,q )o.m

Ai = '-rIb x :;IS
43560

Sc = CROSS SLOPE = O. IJ 3/3

So = GUTTER SLOPE = tJ. e1JO zq

= _'_,_00 Ff/SEC



Project Cactus Rd

File Number 35902.00

Date1z/9/Cif Page 1.3 of -Pages

_____ CFS

LOCATION: Vz. of BA>'IN .4K
./ ~ t I '1(11'0 J ¢ 1 'f

ZONING: /&6/v IMP!5Ittllz9t/~ B I'P/,

LOCATION: Vz.. OF SirS IIJ -AK

% R;' .~ f!'l rirOf 'Yi/"
J(){;) I • ~ \ Jl~f:J-> -.=-ZONING: rvl>fO rr Vi ~ r'frv:t:

= Fr Tc =...1.- = _
6OV,

= AC

Subject HYDROLOGIC DESIGN

COMPUTATIONS FOR ROADWAY

Computed~ reChecked -~....;,..::..--

= Fr/SEC

ti4'DRAINAGE AREA __~ _

Sc = CROSS SLOPE = __--.,;::,........

So = GUTTER SLOPE =----==:.....-__

n = =__----=::::..--

= Fr/SEC

tX= (:S~a~fi. ~ ltz.·~ C-P5 Ffepl-1 ~ Mop£!.- (~MrACA1'W71Jih&)

DRAINAGE AREA _----.,;@=7::....-__

= Fr Tc = ...1.- =
6OV,

Ai = x
43560

Sc = CROSS SLOPE

Q

=

V, = 30.05 (3X_-J)o.2j ('-__--J)o.m

ENGINEEIUNG COMPANY

I
I
I
I,
I
I
I
I
I
I
I'
I
I
I
I
I



Project Cactus Rd

File Number 35902.00

Date /1I1.f!((f Page .lJ:t-of -Pages

LOCATION: NYz OF 72nd0/2. ~ tAt,!» /1-I1£IZ~ECr
ZONING: /00% IMP£KI//tJU.G

Computed~ Checked ----'-~""'---

Subject HYDROLOGIC DESIGN

COMPUTATIONS FOR ROADWAY

DRAINAGE AREA __@=-__

ENGINEERING COMPANY

L = = FT Tc = -L.- = _
6OV.

= 10 MINUTES (MIN)
= AC,;

43560
Ai = __--C...__

Sc = CROSS SLOPE = ---- I = from IDF curve = 4.5 IN/HR

So = GUTTER SLOPE = ---- Q = 0.9 (4.5 - 0.2) _

n = 0.015 FOR ASPHALT = CFS

V. = 30.05 (3X.__)0.~ ('-- )0.375

= FT/SEC

A~~(/Mt 0(:: I C-F5> I3ec.4VS& !<£J(,{) j)1<A11J1r~&.. ~ IS >0 ?MA-Ll-

DRAINAGE AREA _ LOCATION: _

ZONING: _

L = = FT Tc = -L.- = _

6OV.
= 10 MINUTES (MIN)

= ACx
43560

Ai = -----'-'---

Sc = CROSS SLOPE = ---- I = from IDF curve = 4.5 IN/HR

So = GUTTER SLOPE =---- Q = 0.9 (4.5 - 0.2) _

n = 0.015 FOR ASPHALT = CFS

V. = 30.05 (3X'_-J)0.~ ('-- )0.375

= FT/SEC



,~~
ENGINEERING COMPANY

Subject HYDROLOGIC DESIGN

COMPUTATIONS FOR ROADWAY

Computed }IvM 1M (8 Checked ~3

Project Cactus Rd

File Number 35902.00

Date h/t;/4! Page /G of -Pages

= FT/SEC

VI = 30.05 (3X_-J)0.~ (1.-__......)0.315

V, = 30.05 (3X )o.~ ( )0.315 ~= 1'5c;FS/Z. .: 7J3C,rS

= FT/SEC .fro»? +fee; Moat- (>U-A-'(~~IJ'TIrf1LE.)
(Af/{u!U£ FiorP A-~tJ1? 73 ri /5 Ati.(),4-(J)1?Pt.,tr~/1JC£CfG,or,Ptv /5 ()AJ~y'0.2'::;:)
DRAINAGE AREA @ LOCATION: BAS/IV AJ '

-Yf N7d~o I 07'1
ZONING: -I6'&i6 /MpPetH6'6'c. R€(JO(/;

=------
= 10 MINUTES (MIN)

= from IDF curve = 4.5 IN/HR

= CFS

Q = 0.9 (4.5 - 0.2) _

Tc =

. I

FT Tc = -L =
6OV,

= 10 MINUTES (MIN)
AC

-. . . -- - - ....

I = from IDF curve = 4.5 IN/HR

Q = 0.9 (4.5 - 0.2)

= CFS

LOCATION: __8_)4_~_1"'_A_J _
L>/ -Sa ~1'1d1"0/01;

7'6t3 /V l'f\"'.JtHt:~hN(j(;l41::.ZONING: _-'------"F'-----'--_", r_i~.......;~_V_f__.7__~.......K_~po r t

= FT

= ----

= AC

= ----

= ----

= ----

= ----

= ----

DRAINAGE AREA __@......;:l=7 _

Ai = __......21."---_

43560

L =

n = 0.015 FOR ASPHALT

Sc = CROSS SLOPE

So = GUTTER SLOPE

Ai = __~x__

43560

Sc = CROSS SLOPE

n = 0.015 FOR ASPHALT

So = GUTTER SLOPE

L =

I
I
I
I
I
I
I'
I
I
I
I
I,

I
I

"I
I



ENGINEERING COMPANY

Subject HYDROLOGIC DESIGN

COMPUTATIONS FOR ROADWAY

Computed HVrvl/fI1 't$ Checked YtjB

Project Cactus Rd

File Number 35902.00 I
DateU/§,4! Page if::- of _Pages

DRAINAGE AREA __®....:;tq~__ LOCATION: tJJ,.z of ROLV 141.,..>5 -/36+7ft

ZONING: /~O% I~P£I<VIOU5

Ai = l+el x 5~
43560

= Of b/

Ff

AC

Tc = ..L
60VI

= __4-_~_f__=~~3 MIN
tPoK 1.2./

= 10 MINUTES (MIN)

Sc = CROSS SLOPE I = from IDF curve = 4.5 IN/HR

CFS

So = GUITER SLOPE = (}.CJO 13

n = 0.015 FOR ASPHALT

Q = 0.9 (4.5 - 0.2) __0_,_h_'__
= Z.3.5:

VI = 30.05 (3x,{)/~0.2j (,0C?13 )0.375

= 1/21 Ff/SEC

DRAINAGE AREA __®.....::::30=--__ LOCATION: :sV2-0P RoW IltZ-t-0 4- -("$6+68

ZONING: /OO~ IMf/Er<V!OOS

I = from IDF curve = 4.5 INIHR

Q = 0.9 (4.5 - 0.2) 0.6~

=
--'---~=---

!?36
6rox /.Ber

= 10 MINUTES (MIN)

Tc = ..L
60VI

Ff

Ai = G~" x ~S = tJ.08 AC
43560

Sc = CROSS SLOPE = o.tJ2So

So = GUITER SLOPE = tJ,0033

n = 0.015 FOR ASPHALT

VI = 30.05 (3X,OZ§0.2j ((~o33 )0.375

= _1.....:;•....::..G-=2=---_ CFS

= _:....:.../,....::..6--1'*1---_ FfISEC



ENGINEEIUNG COMPANY

Subject HYDROLOGIC DESIGN

COMPUTATIONS FOR ROADWAY

Computed JfVM1M'Ie Checked l£fB

Project Cactus Rd

File Number 35902.00

Date'gql Page lZ- of _Pages

LOCATION:-:sVz.,oF ROW 1~6fb&- 13/-r~tJ

ZONING: /00% IMPt3tevIOtls,

LOCATION: NY2- Of {(ovJ /36+74- - 1~/.f-7()

ZONING: I()O~ I/vIP£I<VltJ{)5>

L = IU-r-?t; -/"$(!-50 = S-l-4 FT

Ai = ;;2..4- 7; S;S; = (),6b AC
43560

Sc = CROSS SLOPE - {).tJ/ ~7

So = GUTIER SLOPE = [),tJOI$

n = 0.015 FOR ASPHALT

V, = 30.05 (3X,O/67 )0.25 (, ~p18 )o.m

=__5._~--:Lr__:; 6.6 MIN
60X /.?-'3>

= 10 MINUTES (MIN)

= __~_I_~__~ 7. 3/ MIN
~t?~ I·t '6

= 10 MINUTES (MIN)

..1.....
6OV,

= ----..;;.~...:....,_~_3__ CFS

I = from IDF curve = 4.5 IN/HR

Q = 0.9 (4.5 - 0.2) ~. {'6

= 1..G? CFS

Tc = ..1.....
60Va

I = from IDF curve = 4.5 IN/HR

Q = 0.9 (4.5 - 0.2) _GJ_,_6_!7__

Tc =FT

AC

= 0.01 ?t)

= 0.00 13

DRAINAGE AREA __®_3_1__

= _....:.../........1..:;;,'6__ FTISEC

DRAINAGE AREA __®....::::3~2.__

= __1,_3>__ FT/SEC

Ai = t7/e x ~5 = ().6S
43560

Sc = CROSS SLOPE

n = 0.015 FOR ASPHALT

V, = 30.05 (3X,tJIIO)0.25 (, tI 0/3 )o.m

So = GUTIER SLOPE

I
I
I
I
I
;I

I
I
·1
I
I
I'
I
I
I
I
I



ENGINEEIUNG COMPANY

Subject HYDROLOGIC DESIGN Project Cactus Rd

COMPUTATIONS FOR ROADWAY FileNumber 35902.00

Computed /fv!.1,IM y~ Checked---,-:~'---- Date'W41 Page /fE of_Pages

DRAINAGE AREA __@_"3_3 _ LOCATION: NV1-Off0w 1:,1+>eJ- /1-8""0

ZONING: /00% IMPeI<v/otl~

Ai = 3'2.0 ,,7"5
43560

= 320 Ff Tc = ...1
60Va

= _-:--J_2._0__='Z. 71::; MIN
60x l,q3

= 10 MINUTES (MIN)

Sc = CROSS SLOPE = O,OIS~ I = from IDF curve = 4.5 IN/HR

CFS

So = GUITER SLOPE = O. t:)o S I

n = 0.015 FOR ASPHALT

Va = 30.05 (3X.tJ1S-t:J)0.n (,tJ07"! )0.315

Q = 0.9 (4.5 - 0.2) __0_,4'..:.....-.0__

= I·~b

= --,-',_qL...:~~_ Ff/SEC

DRAINAGE AREA __@....::::3='4- _ LOCATION: ~ t{ Of!Cow I; If 30 - /2&>1-/0

ZONING: 100% /MP&i'<VlocJ5

= --:------=---
52-a

(9p'X 2.22
= 10 MINUTES (MIN)

I = from IDF curve = 4.5 IN/HR

Tc = ...1
60Va

Ai = 3'LC? x SS = 0.4'0 AC
43560

........ - ,..

Sc = CROSS SLOPE = O. O{ 2.5"

So = GUTTER SLOPE = t1ltJC?~ Q = 0.9 (4.5 - 0.2) O. q. (;)

n = 0.015 FOR ASPHALT = 1.'36 CFS

L = /3/-1'30 -1Z6rl0 = _"3_2.._0_ Ff

= __2_._2_2__ Ff/SEC



5-<.-e I-tljdyo/ 'j y
I<~forr

=-----

= -----

Q

Q

LOCATION: liz, [?ASI1J AH z? AG

ZONING: I0070 tP1 pete"1 OV S

_ AC

= Ff Tc =....L- = --:::.,....,.-
6OV. ~

INt1fEs (MIN)

= ----:;"....-

= Ff Tc =....L- = ~

6OV.

=

Subject HYDROLOGIC DESIGN Project Cactus Rd

COMPUTATIONS FOR ROADWAY FileNumber 35902.00

Computed fJl Y8/IfvM Checked -~..=.;-r:::.:::::.....-- Date I ¥>.ht Page 1!Lof _Pages

x
43560

DRAINAGE AREA __®_? _

Ai = J(~_

43560

= Ff/SEC

~ ;:: 30uF5 frffWI ~MO~L, (5e£, ArrAatW TA-f7c.,e)

Sc = CROSS SLOPE

So = GUTTER SLOPE

DRAINAGE AREA @ LOCATION: I/z. M$IN A!-t ~ A~
1/ .:5e e IIV(J YO/ D~/ Y

ZONING: La G')t:> n4 Pf5;,e:Vt 0 o~ 8£ OOrt /,

Ai =
--~--

= Ff/SEC

n =

Sc = CROSS SLOPE =
----~

So = GUTTER SLOPE

ENGINEERING COMPANY

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



DRAINAGE AREA __@=7~__

ENGINEIlIUNG COMFANY

Subject HYDROLOGIC DESIGN Project Cactus Rd

COMPUTATIONS FOR ROADWAY FileNumber 35902.00

computed M~!tMvt Checked ---.l-:o,';"""-:'-- Dateh/$/tr, Page 1:12of -Pages

LOCATION: NY~OfRO[)J t2- I~ru.. 0":; 75
flr~CIt-?r(J~

ZONING: /tJO% /};1P&fllJ/ O(/~

L =

Ai = __--'x~_

43560

= Ff Tc =..L- = _
60Va

= 10 MINUTES (MIN)
= AC

Sc = CROSS SLOPE

So . = GUTTER SLOPE

n = 0.015 FOR ASPHALT

= ----
= ----

I = from IDF curve = 4.5 IN/HR

Q = 0.9 (4.5 - 0.2) _

= CFS

Va = 30.05 (3X_-J)o.2j (\....__-J)o.m

= Ff/SEC

,AS5t1MW'~::/.a CP5 ~$fE.1s1WIr fff- OlAtIJA6e ~t) 'SNA--U-

DRAINAGE AREA @ LOCATION: ?Yz~feoUJ €21-ure-re. tk7~-af at-Ull'>

ZONING: 't/O% IUrpttV/oUG

L =

Ai = __--'X'-'--_

43560

= FT Tc =..L- = _
60Va

= 10 MINUTES (MIN)
= AC

Sc = CROSS SLOPE

So = GUTTER SLOPE

n = 0.015 FOR ASPHALT

=----

= ----

I = from IDF curve = 4.5 IN/HR

Q = 0.9 (4.5 - 0.2) _

= CFS

= Ff/SEC



=__b_Q_B - 7,O?J/lI))
~t? 'I. /.b~

= 10 MINUTES (MIN)

= 61B ..., It.. ~A-----= ~'I IF,I N
60X I.S7

= 10 MINUTES (MIN)

= _>_.4-;;..-.'__ CFS

Tc = ..1
60Va

I = from lOP curve = 4.5 IN/HR

Q = 0.9 (4.5 - 0.2) ~. 56

= 3. If' I CFS

I = from IDF curve = 4.5 IN/HR

Tc = ..1
60Va

Q = 0.9 (4.5 - 0.2) 0, 'i3~

FT

LOCATION: N. Yz. Of R£?{j/ / 2..6-1-tr B-I fq .f-5c;

ZONING: ItJo% /M~K.(/IO()S

LOCATION: tG~of /&:>w /2.6-tlr8 - II Q+5"o

ZONING: 10010 I K Pf3,te l/I t!?US

Subject HYDROLOGIC DESIGN Project Cactus Rd

COMPUTATIONS FOR ROADWAY FileNumber 35902.00

ComputedMV13/YVM Checked-----!...~.-I--- Date~Page '2.-1 of-Pages

= __/,_?_7__ FT/SEC

DRAINAGE AREA __@-.,;31 _

= _....;..1_.6_!?__ FT/SEC

L = tt~1-ttB-1/1.f-50 = ~qB FT

Ai = ~'lB x 5i? = Ol~e AC
43560

Sc = CROSS SLOPE = tJ,tJlGq

So = GUTTER SLOPE = ().t)O 32.

n = 0.015 FOR ASPHALT

Va = 30.05 (3X, OI6t!)o.25 (£/011, )o.m

DRAINAGE AREA _.......:~=-__

Ai = ~tt8 x% = Ol~~ AC
43560

Sc = CROSS SLOPE = Of 0/37

So = GUTTER SLOPE = {),~o:> 2-

n = 0.015 FOR ASPHALT

Va = 30.05 (3X 10/37)°·25 (, tJO) z... )o.m

ENGINEllIUNG COMPANY

I,
'1
I
I
I,
I
I
I'
I
I
t
I
'I
I
I



ENGINEERING COMPANY

Subject HYDROLOGIC DESIGN

COMPUTATIONS FOR ROADWAY

Computed 11'f.8.!Hvm. Checked LfJ18

Project Cactus Rd

File Number 35902.00 I
Date/.7/Ci/1; Page~of _Pages

DRAINAGE AREA __@_4-'..;;...t _

So = GUTTER SLOPE = _

Sc = CROSS SLOPE = _

n = 0.015 FOR ASPHALT

L =

Ai = __--C-~__

43560

= ----

= ----

Fr Tc = ..L =
6OV.

= 10 MINUTES (MIN)
AC

I = from IDF curve = 4.5 IN/HR

Q = 0.9 (4.5 - 0.2)

= CFS

v. = 30.05 (3X'_-J)o.2j (I.-__-J)o.m

= FT/SEC

62.. ~ 7 CFS ;Pr~ -H1:e.- NOf7£l- C.~ A-TT;A.Cft!=l? \fA-Bu::.)

DRAINAGE AREA @ LOCATION: NVl. ~w "$+78 -Ii 2..-tOO

ZONING: loot'"" IM~te.VIOUS

Q = 0.9 (4.5 - 0.2) 0, t..r~

I = from IDF curve = 4.5 IN/HR

Ai = 1s-e x?c; = O·lt~ AC
43560

Sc = CROSS SLOPE = tJ, tJ z.. /1...-

So = GUTTER SLOPE = tJ, 0032..

L = 117~- fl"l,wo =~ Fr Tc =..L = 3t;;8 .: ?.2..> MIN
6OV. "0 X I, g~

= 10 MINUTES (MIN)

n = 0.015 FOR ASPHALT = _..:....:/,:....!.7....:.'7__ CFS

= /. ~? Fr/SEC



CFS

Project Cactus Rd

File Number 35902.00

Date~Page ~of -Pages

?~o= -~--,-,---:--::.---=7. 'f MIN
~(;) 'f{ /. G q

= 10 MINUTES (MIN)

I = from IDF curve = 4.5 INIHR

Q = 0.9 (4.5 - 0.2) __0_,tf_>__
= 3.Gb

Tc = ...1.
6OV.

= CFS

Q = 0.9 (4.5 - 0.2) _

I = from IDF curve = 4.5 IN/HR

AC

FT

LOCATION: 0V1-Cf ~lAJ Ilti+5'o -111-+00

ZONING: 10010 I~~rz.'" 0 () S

LOCATION: _

ZONING: _

= 10 MINUTES (MIN)

= FT Tc =...1.- = _
60V,

= AC

Subject HYDROLOGIC DESIGN

COMPUTATIONS FOR ROADWAY

Computed MVPz/Hv'M Checked -=.u::r--'-cr--

x
43560

= __'_"~_q-,--_FT/SEC

DRAINAGE AREA __@_3 _

n = 0.015 FOR ASPHALT

Ai = 150 x 3t5 = tJtt:(t5
43560

Sc = CROSS SLOPE = 0,0/ gz.

So = GUTTER SLOPE = 0, ~O?:,'J..;

DRAINAGE AREA _

Ai =
--~--

= FT/SEC

V, = 30.05 (3X_-J)o.'1j (I.--__-J)o.m

n = 0.015 FOR ASPHALT

L =

Sc = CROSS SLOPE = _

So = GUTTER SLOPE = _

ENGINEERING COMPANY

I,
I
I
I
.1
I
"

I
I
I
I
t
I
I
I
I



ENGINEERING COMPANY

Subject HYDROLOGIC DESIGN

COMPUTATIONS FOR ROADWAY

ComputedMt(8/~Checked -..L:.'1jf~B.l.--__

Project Cactus Rd

File Number 35902.00 J

Date W?/q/ Page~ of _Pages

DRAINAGE AREA _......:@::::::::...... _ LOCATION: ",0, oP {(OW 112..-1-04- - 100+00

ZONING: 100% IHP£~V/Ot/~

I = from IDF curve = 4.5 IN/HR

CFS

= ~oq. r'L-------=..=. J.'O Nil.)
bo'f. ,. e/

= 10 MINUTES (MIN)

Q = 0.9 (4.5 - 0.2) __0_,7_~__

= 1-·45

Tc = ..L
6OV,

Ff

n = 0.015 FOR ASPHALT

V, = 30.05 (3XIOl.lt~)0.2.5 ( , ~o3z.. )0.375

Ai = 604- x S'S; = 0/7" AC
43560

Sc = CROSS SLOPE = (J,oZ4- C-

So = GUTTER SLOPE = 0,0032.

=__I_.e_'__ Ff/SEC

DRAINAGE AREA __@=- _ LOCATION:?Y-z, Of~ 11'L+OLt - tb~~

ZONING: 100% IHre~/oU$

I = from IDF curve = 4.5 IN/HR

CFS

= --.,..-~-y,..:....-
~ 'f( /,68

= 10 MINUTES (MIN)

Q = 0.9 (4.5 - 0.2) __0_,...:...7_~__

= Z,Q5

Tc = ..L
6OV,

n = 0.015 FOR ASPHALT

Ai = ~O,+ x 5G = CJ,7~ AC
43560

Sc = CROSS SLOPE = 0,0/7Q

SO = GUTTER SLOPE = o,oo3z....

L = 112-wtr- lobWO =~Ff

=__'._6_~__ Ff/SEC



ENCINEEIlINC COMPANY

Subject HYDROLOGIC DESIGN

COMPUTATIONS FOR ROADWAY

Computed.11tf?/..HvA1 Checked '1r'D

Project Cactus Rd

File Number 35902.00

Date~Page 1.~of -Pages

CFS

= 4-70 =:.. l.t.23 tvfllJ
tJ,oX 1,85

= 10 MINUTES (MIN)

Tc = ..L
6OV,

Q = 0.9 (4.5 - 0.2) -.:...0....;:1~_~~_

= '2..3

I = from IDF curve = 4.5 IN/HR

= CFS

Q = 0.9 (4.5 - 0.2) _

I = from IDF curve = 4.5 IN/HR

Ff

LOCATION: NVz.or eorv /tJ6-ftJO-/o(.f1o.

ZONING: 100% IM!13KV/(){)$

= 4'70

0.5"1= AC

= 10 MINUTES (MIN)

= Ff Tc =..L- = _
6OV,

ZONING:

= AC

=---

= ---

DRAINAGE AREA __@=--__

= _I=--'..=;..~....:;.G__ Ff/SEC

Ai = Lt-?O x~
43560

= Ff/SEC

L = lC6f"t/O-lol-r 30

Sc = CROSS SLOPE

So = GUTIER SLOPE = ()t (JO '> '2-

n = 0.015 FOR ASPHALT

DRAINAGE AREA _-_'®""""7'---__

Ai = __~x__
43560

V, = 30.05 (3X_-J)O,'2J ('--__-.1)0,315

L =

n = 0.015 FOR ASPHALT

Sc = CROSS SLOPE

So = GUTIER SLOPE

I
I
I
'I
I
I
,t
I
I
I
I'
I
I
I
I
I
I



~
DRAINAGE AREA_~ _

ZONING:

Subject HYDROLOGIC DESIGN Project Cactus Rd

COMPUTATIONS FOR ROADWAY FileNumber 35902.00 I
computed t1y&/JNM Checked ----..::~1c£L-- Date~ Page 1,.,6 of _Pages

ENGINEERING COMPANY

L = = FT Tc =.L.- = _
6OV.

Ai = ~a.-_

43560

= 10 MINUTES (MIN)
= AC

Sc = CROSS SLOPE = ---- I = from IDF curve = 4.5 IN/HR

So = GUTTER SLOPE =---- Q = 0.9 (4.5 - 0.2) _

n = 0.015 FOR ASPHALT = CFS

V. = 30.05 (3X_-J)O,'2j (,-__~)O,375

= FT/SEC

&~ 4-q /z. 'CfS:::: 2!.t-?cFS frt>m~ t'llooa,. C~,+rr~O~)

DRAINAGE AREA @ LOCATION: f-.tV~tf'?~to.,~CIrtJfV~ LNfm~orJ
ZONING: 100% IH ~~VIO()E>

L = = FT Tc =.L.- = _
6OV.

Ai = __~x__

43560

= 10 MINUTES (MIN)
= AC

Sc = CROSS SLOPE = ---- I = from IDF curve = 4.5 IN/HR

So = GUTTER SLOPE = Q = 0.9 (4.5 - 0.2) _

n = 0.015 FOR ASPHALT = CFS

V. = 30.05 (3X._~)O,'2j (\.- )0,375

= Ff/SEC

frS~i/Me 61 ~ I. () crS ~C--A1JC;e $~/ IJ /5 ~o cG /VI ,4-(;L, •



Tc = -k- = 62'2..- r7" J
6OV. h? ~ /. B2 ::: 7. MIN

= 10 MINUTES (MIN)

Q = 0.9 (4.5 - 0.2) (), ?t1f

= '3.cx..r CFS

I = from IDF curve = 4.5 IN/HR

= CFS

I = from IDF curve = 4.5 IN/HR

Q = 0.9 (4.5 - 0.2) _

LOCATION:~Y'1,tJF RtW /o6-H?O- qq+76
ZONING: /(;0% /MPeJ(l/IOf.)~

LOCATION: _

ZONING: _

= 10 MINUTES (MIN)

= FT Tc = -L = _
6OV,

= AC

Subject HYDROLOGIC DESIGN Project Cactus Rd

COMPUTATIONS FOR ROADWAY FileNumber 35902.00

Computed 11(8/~Checked---I.~..I:::....--- Date~ Page flof _Pages

x
43560

~
DRAINAGE AREA __'<V _

= __1_,B_'2..__ Ff/SEC

Ai = ~2-1... x G5' = ()17q AC
43560

Sc = CROSS SLOPE = 0.0'200

So = GUTTER SLOPE = O.(J)o37

n = 0.015 FOR ASPHALT

V, = 30.05 (3X10~O)O.25 (,O~~7 )o.m

DRAINAGE AREA __O~ _

= FT/SEC

n = 0.015 FOR ASPHALT

V, = 30.05 (3X_--J)O.25 ('-- )o.m

Sc = CROSS SLOPE = _

So = GUTTER SLOPE = _

Ai = -_--<.:.-_-

L =

ENGINEERING COMPANY

f
t
I
t
I
I
I
I
I
I
I·
I
I
I
I
I
I



ENGINEERING COMFANY

Subject HYDROLOGIC DESIGN Project Cactus Rd

COMPUTATIONS FOR ROADWAY FileNumber 35902.00 I
computed HVI?/tfv/.1 Checked >..J1(jB-- DatelZ/%r Page 1:£.of_Pa~

DRAINAGE AREA __®.=/=---__ LOCATION: N~ PFfU::w 41/7B- q~

ZONING: 10070 /MfJ3t<t/lt}()~

n = 0.015 FOR ASPHALT

V. = 30.05 (3X,/:;tf!cno.2:5 (toC?{q )0.375

CFS

51~

W( I'f!ro
= 10 MINUTES (MIN)

= ------,---

Q = 0.9 (4.5 - 0.2) __~_._?_3__

= 2"gz

I = from IDF curve = 4.5 IN/HR

Tc = -L
6OV.

0,73 AC=Ai = 57& x 5'5
43560

Sc = CROSS SLOPE = c;,O/gq

So = GUITER SLOPE = t).(!)01 q

=__'_,tt_O__ Ff/SEC

DRAINAGE AREA _....;:,,®_Z-=---__ LOCATION:~JiOF /(;oW QQ+7'6-Qt.rtoo

ZONING: /O~ /M~IeVII)t»

n = 0.015 FOR ASPHALT

VI = 30.05 (3X(~/'>t?)0.2:5 (t~olq )0.375

!77B
@OX 1,37

= 10 MINUTES (MIN)

= ------

Q = 0.9 (4.5 - 0.2) 0,73-

= '2.,82 CFS

I = from IDF curve = 4.5 IN/HR

Tc = -L
6OV.

t;.73 AC=Ai = 97'8 x?~
43560

Sc = CROSS SLOPE = t:/,o/5""B

So = GUITER SLOPE = 0, 00/q

= _'_'_3_?__ Ff/SEC



CFS

CFS

= (,. 30 =- ~. 2 fw1/J)
60K 1,2'3

= 10 MINUTES (MIN)

= ~>o &q------::: -, ~ M/I.J
60K /.0(#

= 10 MINUTES (MIN)

Q = 0.9 (4.5 - 0.2) _~_,_B_O__
= ?,O~

Tc = .L....
6OV.

I = from IDF curve = 4.5 IN/HR

Tc = .L....
6OV.

I = from IDF curve = 4.5 IN/HR

I). 'BoQ = 0.9 (4.5 - 0.2) _

= ;"tP~

LOCATION: NtiOfI<-oW tftr-f£JO
- 87-1'70,

ZONING: 100 70 IMr:1£.RVIa.;s,.

LOCATION:~~ IJr /GLJw 4(;-h:?O - '87..f?c>

ZONING: 100% ItvffEKV/OC/S

= _~_'3_o_ FT

=

FT/SEC

Subject HYDROLOGIC DESIGN Project Cactus Rd

COMPUTATIONS FOR ROADWAY FileNurnber 35902.00

computed /1~/1Ivtu Checked_~~__ Date /~/PageZ:a.of _Pages

= __/._2..:::...~__ Ff/SEC

DRAINAGE AREA __@:=:...~ _

L =q~-~ff?O = 630
Ff

Ai = 6>0 x 77 = CJ.~o AC
43560

Sc = CROSS SLOPE = O.Of3/

So = GUTTER SLOPE = CJd)O/tj

v. = 30.05 (3X,0131 )0.25 ( i {) 0/q )o.m

n = 0.015 FOR ASPHALT

DRAINAGE AREA __@.:::..!t£..-__

Ai = ~~O x %
43560

v. = 30.05 (3Xmq1'l·25 (, 00 ICf )o.m

= /_ orb

L = ~~- ~/+'?O

n = 0.015 FOR ASPHALT

..

Sc = CROSS SLOPE = at t/O i1
So = GUTTER SLOPE = ~,O(?{t..r

I'
t
I
I
I
I
I
t
I

"I,
I
J
I
1
I



ENGINEERING COMPANY

Subject HYDROLOGIC DESIGN Project Cactus Rd

COMPUTATIONS FOR ROADWAY FileNumber 35902.00

Computed Myf;/HvtWChecked _'-'-s-I:..,.,i'--'--'-__ Date~Page 3Q. of _Pages-

9
DRAINAGE AREA __'<?J _ LOCATION: Vi ~F (3,A"5IAJ T

ZONING: -14 t~,<2E!!:~~~b(S 0-

I' •
/

L = = Ff Tc = l..- = _
6OV.

= 10 MINUTES (MIN)
= ACx

43560
Ai =
--~--

Sc = CROSS SLOPE = ---- I = from IDF curve = 4.5 IN/HR

So = GUTIER SLOPE =---- Q = 0.9 (4.5 - 0.2) _

n = 0.015 FOR ASPHALT = CFS

V. = 30.05 (3X_-,rn (,- )o.m

= Ff/SEC

~:. 1:3/z C.F5 == '56.5 CPS Frf7"»1 #EC. MOOeL- (-?ee A-1'rACHetJ7Af3,1.£)

DRAINAGE AREA @ LOCATION: Vz. '6A->'IN I
-='----------....5-,-r-£-_('-P"""""-l/(-j,.,.. 0/017

ZONING '. I&O/p~ 1/~44~'4Bt-vn v:7 K'-t /)/. r i

L = = Ff Tc = l..- = _

6OV.
= 10 MINUTES (MIN)

= ACx
43560

Ai =
--~--

Sc = CROSS SLOPE =---- I = from IDF curve = 4.5 IN/HR

So = GUTTER SLOPE = ---- Q = 0.9 (4.5 - 0.2) _

n = 0.015 FOR ASPHALT = CFS

V. = 30.05 (3X_-,rZj
('--__-J)o.m

= FT/SEC



Project Cactus Rd

File Number 35902.00

Date /z.-l..ft4t Page ~ I of _Pages

= ------
= 10 MINUTES (MIN)

= CFS

= from IDF curve = 4.5 IN/HR

Q = 0.9 (4.5 - 0.2) _

Tc =

I

Ff Tc = ..L. =
60Va

= 10 MINUTES (MIN)
AC

I = from IDF curve = 4.5 IN/HR

Q = 0.9 (4.5 - 0.2)

= CFS

=----

=---

= ----

= ----

= Ff

=----

= AC

=----

@ LOCATION:5~t}f~~~/5l;jCltf;.'(V>~K~
ZONING: 100/0 /MP£.IeVIOtJS

Computed.RM+Y1I.1C.7?--- Checked -'i}....J..;.I-o..I.oB"----

Subject HYDROLOGIC DESIGN

COMPUTATIONS FOR ROADWAY

= Ff/SEC

9£CIrVGe PRA-IIJAGt;~ /;;'.:;0 ~M/J'-L

= Ff/SEC

Ai = __--'x~_

43560

n = 0.015 FOR ASPHALT

Va = 30.05 (3X'_-J)0.2$ (..... )0.31$

L =

DRAINAGE AREA

Sc = CROSS SLOPE

So = GUTIER SLOPE

Ai = __--!:l..X__

43560

n = 0.015 FOR ASPHALT

Va = 30.05 (3X_-I)o.2$ (1.---_-J)o.31$

Sc = CROSS SLOPE

L =

So = GUTIER SLOPE

ENCINEERINC COMPANY1-----------------
DRAINAGE AREA _®-::,7___ LOCATION: N~f/F/U::Jil.I~tJ/~CACT1J> lwtK5ff?i

, ZONING: !OO% IMP&I!V/~(/s.

I
I
I
I
I
I
f
I
I
I
I
I,
I
I



ENCINEE1UNC COMPANY

Subject HYDROLOGIC DESIGN

COMPUTATIONS FOR ROADWAY

Computed My/?/JIvut Checked ~B

Project Cactus Rd

Ftle Number 35902.00 J

Date f1, 's; Page RoE_Pages.-
DRAINAGE AREA __@...;;;.C1 _ LOCATION: NJi tJFI!!£JW ~6+67 - gof30

ZONING: !t?t?% I ~ff;!<.vIOV5

L =86167 - eOf30 = ~37 FT

Ai = ~'37 x!55 = t:J.~O
AC

43560

Sc = CROSS SLOPE = tJt~IIO

So = GUTIER SLOPE = o,wZ'5

n = 0.015 FOR ASPHALT

VI = 30.05 (3X,~IIt?)o.rJ ( J tJPZt;' )o.m

h57
= 60 X/1):5 :: 1. BMIIJ
= 10 MINUTES (MIN)

I = from IDF curve = 4.5 IN/HR

Q = 0.9 (4.5 - 0.2) tJ. ~O

= _;'_._'(__ CFS

= _1_·..:-?_~__ FT/SEC

DRAINAGE AREA __~.....::(pr)=--__ LOCATION:~A t/f teot..J/ I6br67- 60-1-30

ZONING: ItJ~% tMP&-JeVIOVG..

n = 0.015 FOR ASPHALT

VI = 30.05 (3X,t;/I'J-?)o.rJ ( I oo'Zq )o.m

Ai = ~'31 x 75 = tJ,eo AC
43560

Sc = CROSS SLOPE = (/, tJ/2-7

So = GUTIER SLOPE = a,boZ.Cj

I = from IDF curve = 4.5 IN/HR

CFS

= ~>7 :: 7.2 MIIJ
~C? '/. '.4-'$

= 10 MINUTES (MIN)

Q = 0.9 (4.5 - 0.2) __O_,,~_·0__

= '3-. I r

637 FTL = ~+07- ~Of 30 =

= ---.,;.1_,-,-It--=8__ FTISEC



Subject HYDROLOGIC DESIGN

COMPUTATIONS FOR ROADWAY

Computed 11tff!z/Hvtt1 Checked':-fVl!B

ZONING: _

CFS

Project Cactus Rd

File Number 35902.00

Date~ Page .d..2. of _Pages

=__?_?--'Z,"'----_= 8.0 1'11}J
60 ~ /,1/1

= 10 MINUTES (MIN)

=------
= 10 MINUTES (MIN)

..1
6OV,

..1
6OV,

= from IDF curve = 4.5 IN/HR

= from IDF curve = 4.5 IN/HR

= CFS

Tc =

Q = 0.9 (4.5 - 0.2) ---,0,,-,...:..7...;;.2-__

= 1.~o

Q = 0.9 (4.5 - 0.2) _

Tc =

I

I

LOCATION: NVz,CJ( RoW 80+30 -'?If.r'!58

ZONING: IOC>% I MPtteVI O()~

LOCATION: _

= E7Z FT

= 0,72. AC

= O,oo6?

= O"f90'2;5

= FT

= ----
=----

= ACJ(

43560

= _I--.,;./~ql.--_ FT/SEC

= FT/SEC

~
DRAINAGE AREA __~ _

Ai = g,n. J( ~S
43560

n = 0.015 FOR ASPHALT

L = ~30-7~8

Sc = CROSS SLOPE

So = GUTfER SLOPE

DRAINAGE AREA _--'0 _

Ai = ----'-'---

n = 0.015 FOR ASPHALT

So = GUTIER SLOPE

Sc = CROSS SLOPE

L =

V, = 30.05 (3X_-.J)o.']j (I-__-J)o.m

ENGINEERING COMPANY

I

"I
I
I
'I
I
I
I
I
J
I
I
I
1
I,
'I



ENCINEERINC COMPANY

Subject HYDROLOGIC DESIGN

COMPUTATIONS FOR ROADWAY

Computed~ r /3> /./flA,wChecked '---0)1/3

Project Cactus Rd

File Number 35902.00 t
Date~ Page~ of _Pages.

DRAINAGE AREA __@....;;~~z, _ LOCATION: _V1-_~_A_S_'N_P_$_a.__.,..--
0/ f~ ~ .. t H/fll() _CI.

ZONING: ~ef>~ tfvn;:~vto[7;:; ;::..~ ,",( ~ I-_------:_-----_----:..:=-+,

L = = Ff Tc =...1...- = _
60Va

= 10 MINUTES (MIN)
= ACx

43560
Ai = ------'>---

Sc = CROSS SLOPE = ---- I = from IDF curve = 4.5 IN/HR

So = GUTTER SLOPE = ---- Q = 0.9 (4.5 - 0.2) _

n = 0.015 FOR ASPHALT = CFS

Va = 30.05 (3X'_-Jrlj (\.-__-J)o.m

= Ff/SEC

&:= Zt!t.CP-5 ::; /0,'5 c;F.5

DRAINAGE AREA _....;;@=~~__
ffV::'M +fee M()pel, (-6e£ A-iTltCffW 17t1}u:.)

LOCATION: Vz GA~JN P 4" D<-
. .5-.: I hl/jlr'" f' • i .

ZONING: -It20;~--I-MP~tEYlt7f)S> , ./r/

L = = Ff Tc =...1...- = _
60Va

= 10 MINUTES (MIN)
= ACx

43560
Ai =
--~--

Sc = CROSS SLOPE =---- I = from IDF curve = 4.5 IN/HR

So = GUTTER SLOPE = ---- Q = 0.9 (4.5 - 0.2) _

n = 0.015 FOR ASPHALT = CFS

Va = 30.05 (3X'_-J)o.'2j (\.-__-J)o.m

= FT/SEC



VI = 30.05 (3X_-J)o.'2j ('--_-J)o.m

= Ff/SEC

A~StJMe' C( = /~O CPS~e IJ/fA-IMU~ /5 -Go ~M,4-I-L

DRAINAGE AREA ~ LOCATION:?j;1,.~f/U:>("V &e>+30-13+/2

CFS

=------//8
~f /,s.;o

= 10 MINUTES (MIN)

= from IDF curve = 4.5 IN/HR

Q = 0.9 (4.5 - 0.2) _P._.q_,__

= '3,51

Tc =

I

FT Tc = ..L =
60V .

I

= 10 MINUTES (MIN)
AC

I = from IDF curve = 4.5 IN/HR

Q = 0.9 (4.5 - 0.2)

= CFS

LOCATION: )J~t)Pf<.t::;W&'FB.1~ CltCrVS/urer<,

ZONING: /()t//'q /M~evIO{).5

ZONING: _

= ----

= ----

= ----

= ----

= 7/B Ff

= t),q/ AC

= (/,0/ 'JJ

= tJl&Ozq

Subject HYDROLOGIC DESIGN Project .Cactus Rd

COMPUTATIONS FOR ROADWAY FileNumber 35902.00

Computed M'(~/#VM Checked -..t...:,.4:.L.....i...-- Date~ Page 1Gof _Pages

DRAINAGE AREA __®=Lt _

Ai = x~_

43560

n = 0.015 FOR ASPHALT

Sc = CROSS SLOPE

L =

So = GUTIER SLOPE

Ai = 7l~ x 5%
43560

= --:;1....;.....7_0__ Ff/SEC

n = 0.015 FOR ASPHALT

Sc = CROSS SLOPE

So = GUTIER SLOPE

£~
ENGINEERING COMPANY

Ii
"

I

I
I
I
I
I'
I
I,
I
I
I,
I·
I



ENGINEERING COMPANY

Subject HYDROLOGIC DESIGN

COMPUTATIONS FOR ROADWAY

Computed t1 ylf,,1#vn1 Checked-~l--l-J--

Project Cactus Rd

File Number 35902.00

oate/Jl2!4t. Page~ of _Pages .

DRAINAGE AREA __@--::td.?~__ LOCATION:N 0. of f(pw 73-1-f2. - 67-1-Bo

ZONING: 1t)??7~ {M.f/G!!.VIO()5

Ai =:5n x ~~
43560

= b."7

FT

AC

Sc = CROSS SLOPE = from IDF curve = 4.5 IN/HR

CFS

So = GUTIER SLOPE = Of 0031

n = 0.015 FOR ASPHALT

Q = 0.9 (4.5 - 0.2) _p_,_6_?__

= "'Z ." c>

= _'_.b_3-__ FT/SEC

DRAINAGE AREA _@...::.0....7::....-__ LOCATION: ~1fz.,!Jf /?£>w ?3H 2- '7-rBo

ZONING: /IJ070 /l'1f'e/2VIOVG

I = from IOF curve = 4.5 IN/HR

CFS

= _.--?_3_1..__::r ~,I HIAI
6&:')( I,(t'

= 10 MINUTES (MIN)

Q = 0.9 (4.5 - 0.2) _~_1_6_?__

= z.,~O

Tc =

Ai = ~1.,.. x ?5' = 0.67 AC
43560

Sc = CROSS SLOPE = 01 0/1 ">

So = GUITER SLOPE = tJ,t/O>O

n = 0.015 FOR ASPHALT

VI = 30.05 (3XI()II~)o.zj ( IOO"3t?)o.m

L = 7'3-1-12- birio

= __/tI......;.4-_b__ FT/SEC



= FT/SEC

&: 3.0 c;f5 :fr($")YI ~ flAt/Vel- (~~IfFI}fctt&t/rAf)~)

= 10 MINUTES (MIN)

=------

= 10 MINUTES (MIN)

= ------

8A~/N L kPPteox ~5.fZ7

, ~.(./fl1('r. Y()!ji
It)O?b IMP'1!Jet7lZ't;JS; 2-.i'()o/e /

J

= from IDF curve = 4.5 IN/HR

= CFS

= from IDF curve = 4.5 IN/HR

= CFS

Q = 0.9 (4.5 - 0.2) _

I

Q = 0.9 (4.5 - 0.2) _

Tc =

I

LOCATION:

ZONING:

LOCATION: _

ZONING: _

= AC

= Ff

=----

= ----

= FT

= AC

=----
= ----

Subject HYDROLOGIC DESIGN Project Cactus Rd

COMPUTATIONS FOR ROADWAY FileNumber 35902.00

Computed t{f{f7,/1trAt1 Checked -J---+-_...-- Date~ Page :;EZ. of -Pages

x
43560

x
43560

= FT/SEC

DRAINAGE AREA __@_~ _

Ai =
--~--

n = 0.015 FOR ASPHALT

L =

DRAINAGE AREA _

Sc = CROSS SLOPE

So = GUITER SLOPE

Ai =
--~--

VI = 30.05 (3X_-J)o.~ ('---_-J)O.373

n = 0.015 FOR ASPHALT

Sc = CROSS SLOPE

L =

So = GUITER SLOPE

~~
ENGINEERING COMPANY

1
f
I
I
"-

I
t
,I

f,
I
I
I
I
I
t
I
.1



LOCATION: __"7'rn__6_Z-_1"_8_/ _

ZONING: __I tJ_t?--'~_&'_I_/v1_P£_t<._Vt_'It/_Cl_~ _

Subject HYDROLOGIC DESIGN Project Cactus Rd

COMPUTATIONS FOR ROADWAY FileNumber 35902.00 J

Computed MVB ,!1tv1M Checked--'~~__ Date~ Page~ of _Pages

DRAINAGE AREA _--""'---__

ENGINEERING COMPANY

L = = Ff Tc =.-L-. = _
6OV.

= 10 MINUTES (MIN)
= ACx

43560
Ai =
--~--

Sc = CROSS SLOPE = ---- I = from IDF curve = 4.5 IN/HR

So = GUTIER SLOPE =---- Q = 0.9 (4.5 - 0.2) _

n = 0.015 FOR ASPHALT = CFS

VI = 30.05 (3X'_-J)o.~ (I.....__-J)o.m

= Ff/SEC

DRAINAGE AREA _----.;@=O _ LOCATION: 0 BItS/'" K.

L = = Ff Tc =.-L-. = _
6OV.

= 10 MINUTES (MIN)
= ACx

43560
Ai =
--~--

Sc = CROSS SLOPE =---- I = from IDF curve = 4.5 IN/HR

So = GUTIER SLOPE . = ---- Q = 0.9 (4.5 - 0.2) _

n = 0.015 FOR ASPHALT = CFS

V. = 30.05 (3X_-J)o.~ (I.....__-J)o.m

= Ff/SEC



ENCINEERINC COMPANY

Subject HYDROLOGIC DESIGN

COMPUTATIONS FOR ROADWAY -

Computed ~fI...:..J'6L...:r>::--__ Checked _ .......Yb:..:,.1!~..l.,,6;::;--

Project Cactus Rd

File Number 35902.00

Date~ Page 1!1.of _Pages

= Fr/SEC

&~ lo.~ ~F~ trm? HEC U~l?e,- (~ee. fYrrA-CHtO rA-Bu;)

DRAINAGE AREA @ LOCATION: NYz.C?f f'oW tJF 6G~~ C/rC.-rfJ.5.

ZONING: 100 % /Hf7£K. V/OVS

= Fr/SEC

= 10 MINUTES (MIN)

=------

= 10 MINUTES (MIN)

=------

l
60VI

= from IDF curve =4.5 IN/HR

= CFS

= from IDF curve = 4.5 IN/HR

= CFS

Tc =

Q = 0.9 (4.5 - 0.2) _

I

Q = 0.9 (4.5 - 0.2) _

Tc =

I

LOCATION: _IA-=;z.-_~_A_G_IN__K ~

,.()O~ ''''''~Vlov.:; .j~ f/1dro/
0flZONING: __--=-,_'__,...-...._' ..L...1·---1.'.,/J for t

= Fr

= AC

=---

= ---

= Fr

= AC

= ---
=---

DRAINAGE AREA ®_-:::.-_--

Ai = __~x__

43560

L =

VI = 30.05 (3X'_-J)0.23 ('-__-')0.315

Sc = CROSS SLOPE

n = 0.015 FOR ASPHALT

So = GUITER SLOPE

Ai = __~x__

43560

L =

VI = 30.05 (3X,__)0.23 (\.-__-J)o.m

Sc = CROSS SLOPE

n = 0.015 FOR ASPHALT

So = GUITER SLOPE

1<
\,
I
I
I
I
I
t
I
I
I
I
I
I
I,
I



ENGINEERING COMPANY

Subject HYDROLOGIC DESIGN

COMPUTATIONS FOR ROADWAY

Computed MYB/I1vM Checked vtpB

Project Cactus Rd

File Number 35902.00

Date I~!~IqIPage !J::Q of _Pages

DRAINAGE AREA _@_7_3 _ LOCATION:,:?Vz,6FIW().J '7+80- 61-/-/7

ZONING: !tJo1v- / H~VI()()~

L = b7f6o- 6/f17

Ai = ~b3 X G~
43560

= o.6f+ AC

T - L = ~6 '3 / 1 ~ 11
c - 6OY. ~)( 'I £3~ = (S).O ("TIN.

= 10 MINUTES (MIN)

Sc = CROSS SLOPE I = from IDF curve = 4.5 IN/HR

So = GUITER SLOPE = 0.0030 Q = 0.9 (4.5 - 0.2) 0. ~'t

n = 0.015 FOR ASPHALT = _:3_,_'2.-I.lt__ CFS

= __' '--e;9_~__ FT/SEC

DRAINAGE AREA _ LOCATION: _

ZONING: _

L = = FT Tc = -.1.-. = _
6OY.

= 10 MINUTES (MIN)
= ACX

43560
Ai =
--~--

Sc = CROSS SLOPE = ---- I = from IDF curve = 4.5 IN/HR

So = GUTTER SLOPE = ---- Q = 0.9 (4.5 - 0.2) _

n = 0.015 FOR ASPHALT = CFS

V. = 30.05 (3X_-J)0.2j ('-__-.1)0.313

= FT/SEC



~~
ENCINEEJUNC COMPANY

Subject HYDROLOGIC DESIGN

COMPUTATIONS FOR ROADWAY

Compu~MVrzlHvM Checked ~

Project Cactus Rd

FtleNumber 35902.00

Date. Page .Y::.Lof_Pages

= ~ 77 -:: 6.3 141,.;
~(?~ I, ~o

= 10 MINUTES (MIN)

..L
6OV.

= from IDF curve = 4.5 IN/HR

= _"3:..-•....:."3-..:'__ CFS

Q = 0.9 (4.5 - 0.2) _...=:.a-=-• ..:::.e..::...!5__

I

LOCATION: NYz of «oW '1-t17-'5"Cr-r{fo

ZONING: ItJO% IM~'-VIOVS

LOCATION: 7Vz..IJf I?.ow "If-I]~ 5"4'+t.ro

ZONING: l~o1o IHfU-V/IJOS

= ~77 FT

= 0, e,i? AC

= ~l 02.lj=Cf

= /).00 '],/

= ~77 FT Tc = ..L = i??7 t,,0 10111.)
6OV. 60'1..1.70

o,B.> = 10 MINUTES (MIN)
= AC

= {),O~O7 I = from IOF curve = 4.5 IN/HR

= ().()o~ Q = 0.9 (4.5 - 0.2) tJ, ~5

= ~.';I CFS

DRAINAGE AREA __®_4 _

Ai = 67? x ~5
43560

= _...J..t:......!'~~O__ FT/SEC

= _...:...'-L·2..::..0__ FT/SEC

n = 0.015 FOR ASPHALT

Sc = CROSS SLOPE

So = GUITER SLOPE

DRAINAGE AREA _@-=~~__

Ai = b77 x '5:5
43560

n = 0.015 FOR ASPHALT

Sc = CROSS SLOPE

So = GUTTER SLOPE

I
I
I
I
I
I'
I
I
j

I
J
I
I,
f,
I



Project Cactus Rd

File Number 35902.00

ENGINEERING COMPANY

DRAINAGE AREA _---.,;@=b~__ LOCATION: N~ tf.ow '7lf-l-lro - irB+--I4-
ZONING: (OO% IMf&<V10VS

CFS

Q = 0.9 (4.5 - 0.2) _O_,_'7-_'q__

= 3.0~

I = from IDF curve = 4.5 IN/HR

Ai = tP2.t'P x t7t5 = o,7Q AC
43560

Sc = CROSS SLOPE = O.oZt?O

So = GUTIER SLOPE = o.oo~1

n = 0.015 FOR ASPHALT

VI = 30.05 (3XI()~?O)o.rJ (IOO:?( )0.31$

L = ~lf+-4--o- 4-'8+1 lot = 62~ Ff Tc =...L = 6 2~ =G;.tt> ~/t-.J
60VI I?o'i. '.'8C)

= 10 MINUTES (MIN)

= _',--o..::...B...:...o__ Ff/SEC

DRAINAGE AREA _---=:::...:::..-__ LOCATION: II~ Or !!?A>IN H
ZONING: Jt9o% 11/Pt3Ie vi 0(1 S>

= Ff Tc = ...L =
60VI

Ai = x AC
43560

Sc = CROSS SLOPE

So = GUTIER SLOPE

=

= FT/SEC

&= z.O{~) cf> = >(~ Fr6W1 +f€t:.. Kodd- (~It{rACHWfM,tE)
'3



S €.~ f..Iy(/~dpr(./

Rfport I

(MIN)

=-----

Q

LOCATION: liz.. t:JF eA~/N H
ZONING: I~~% n4ffS1ib't&{,L6z

tX - 4:b4. CB :::; It? Cf5- Frzm, -flu, fvfodd- -rlJ1 )
- /~ c.. ~rn;. MrAc:;Hf,..1? 1/'f"/iJ(,£,

LOCATION: NY'l,.. ~f rzovJ* ~7ftt4 CIrC17J>

ZONING: I()D% I !'iPtK.VIOl/S

____ AC

= FT Tc = -1..... = _
6OV

1

""-,,,," AC

= FT Tc = -1..... = ~

6OV
1

=

Subject HYDROLOGIC DESIGN Project Cactus Rd

COMPUTATIONS FOR ROADWAY FileNumber 35902.00

Computed MYGzlHvM Checked-~'----- Date~(page fd::2..of _Pages

= FT/SEC

DRAINAGE AREA __®.-..,;76"'---__

Ai = __---<>-x__

43560

DRAINAGE AREA __®=- _

L

So = GUTTER SLOPE =~ _

n = = """""<-

Sc = CROSS SLOPE = _

Ai = __~x__

43560

= Ff/SEC

So = GUTTER SLOPE

Sc = CROSS SLOPE = _

ENCINEERINC COMPANY

I
I
f
I
\1
I
I,
I,
J
I
I
I,
t
I



Project Cactus Rd

File Number 35902.00

LOCATION: ~Y-z., iftZow 5"4-+ 4:0 - t.r6-r'7?

ZONING: IbOlo 1M PEIZ..VI () 1).5

Subject HYDROLOGIC DESIGN

COMPUTATIONS FOR ROADWAY

Computed MYfz!HvM Checked_~=:.--_ Date/~'h9T-Page4:!:tof _Pages

DRAINAGE AREA __@-=o~__

ENGINEERING COMPANY

I = from IDF curve = 4.5 IN/HR

Q = 0.9 (4.5 - 0.2) t/, q 7

= _'?_•....;..7......4:__ CFS

-L..
6{)V.

Tc =L =5tt-rtto - tt'+7~ = ~6~ FT

Ai = 76~ xZ? = o,q7 AC
43560

Sc = CROSS SLOPE = (),of+b7

So = GUTIER SLOPE = t/,Oo;6'

n = 0.015 FOR ASPHALT

V. = 30.05 (3X,Oq:67)o.:zj ( t0035 )o.m

= __'2._,_2..__ FT/SEC

DRAINAGE AREA __0-= _ LOCATION: _

ZONING: _

L = = FT Tc = ~ = _

6{)V.
= 10 MINUTES (MIN)

= ACx
4356{)

Ai = -_---:.:.._-

Sc = CROSS SLOPE = ---- I = from IDF curve = 4.5 IN/HR

So = GUTIER SLOPE = ---- Q = 0.9 (4.5 - 0.2) _

n = 0.015 FOR ASPHALT = CFS

V. = 30.05 (3X'_-J)o.:zj ('-__-J)o.m

= FT/SEC



CFS

Gt?'? n.
= ------:--:--: ~. , t-Ill fJ

~'I.. /,2,4-
= 10 MINUTES (MIN)

~o~ "2=--=-~--== 7r.?!'1IN
VJOX I. ,?g,

= 10 MINUTES (MIN)

-1...
60VI

-1...
60VI

= from IDF curve = 4.5 IN/HR

= from IDF curve = 4.5 IN/HR

= _'2_,_?1_c.__ CFS

Tc =

Q = 0.9 (4.5 - 0.2) __t?_,7",-6__

= 1.,&:/ b

I

Q = 0.9 (4.5 - 0.2) _0_,_7_6__

Tc =

I

LOCATION: N'ti OY f2..a1.,0 ~b+7~- Lt0+7 0

ZONING: 100% \M~~VIOU~

LOCATION: ~~Pf fU::>w f.t':;-t-7§ - f+of 70

ZONING: /00 10 IMP&ff.VIOV':;

= boG Ff

= ~,7b AC

= (J,°ltt?1

= 0,00 '2.1

= 6o'? Ff

= 0.7' AC

= t/.oCf$~

= ()~ ()f) z.~

Subject HYDROLOGIC DESIGN Project Cactus Rd

COMPUTATIONS FOR ROADWAY FileNumber 35902.00

Computed M'(f2!HvM Checked---.,;;;~~-- Date~ PageltZ-of-Pages

bo5 x 6G
43560

bo5 x 5'~
43560

= _1_,2.----:.4'__ FT/SEC

= _ .......I.~?....;:.e__ Ff/SEC

DRAINAGE AREA _®_' _

Ai =

n = 0.015 FOR ASPHALT

VI = 30.05 (3X,oltptf>o.2j (,tJo') I

DRAINAGE AREA ----.;:::-:::.... _

Sc = CROSS SLOPE

So = GUlTER SLOPE

Ai =

n = 0.015 FOR ASPHALT

Sc = CROSS SLOPE

So = GUTIER SLOPE

~~
ENCINEERINC COMPANY

•
I
f
I
I
I
I

•
I
I
I)

I
1
I

",
I



ENGINEERING COMPANY

Subject HYDROLOGIC DESIGN Project Cactus Rd

COMPUTATIONS FOR ROADWAY 35902 00 JFile Number • •

Computed NY8/t&111 Checked_~",,="__ Date~Page ~of_Pages

ZONING: !tJtf;b tM1'tf(:tI'1t'V1J

DRAINAGE AREA _C®_8_~ _ LOCATION: _0._M_ltJ_D ~-
...5~-f f-j,,/d rvl 0 '(

-:/ . t '",. , I,) f

I

~:---__ AC

= Ff Tc = -1.- = __---:;.,.,...,::;.-__
60V

I

J(

43560
Ai =
--~--

n = = _

L

Sc = CROSS SLOPE = __----",...c:..

So = GUTIER SLOPE Q

DRAINAGE AREA

= Ff/SEC

(X::: 13 c"~ -trt>W1 rtec:... Mot!d- (?f5e.Ir117Jr~ flrf!;;f./E;)

@ LOCATION::; 'h-OfR.PW tr°f 7tJ - '34:+-67

ZONING: 119070 IHPa<.//ItJ (/:!7

Ai = ~'l?~ J( :7?
43560

=

T
c = ~I = ~~t'J,7 =- 7~ ~~ MIN

= 10 MINUTES (MIN)

Sc = CROSS SLOPE

So = GUTIER SLOPE

I = from IDF curve = 4.5 IN/HR

Q = 0.9 (4.5 - 0.2) _1/_,_7_6__

n = 0.015 FOR ASPHALT

VI = 30.05 (3X,~ttfflo.25 (I/)OZ.t::. )0.373

= __~_,q....:..;6~_ CFS

= ---,':...-.'_>..;....7__ FfISEC



::;; B./ MOJ

CFS

CFS

= 665
~o'l. I, 1t::>

= 10 MINUTES (MIN)

..L
6OV.

= from IDF curve = 4.5 IN/HR

= from IDF curve = 4.5 IN/HR

Tc = -k....
6OV.

Q = 0.9 (4.5 - 0.2) _P_,_~_lt-,---_

= p,2~

I

Q = 0.9 (4.5 - 0.2) _()_I_~.......lt,--_

= '>1 z.t5

Tc =

I

FT

AC

LOCATION: NV1,fl.c;W >4=-rts - 2-~.ft)O

ZONING: /00% IV1P£(1J/IOU~

LOCATION: -:;V'2.- Of /t.Pw Jt.t+G~ - '2 '&-00

ZONING: !oo1C? 1M~tZVIOtJS

= a, 02.6 "}

= tJ.tJoZ/

Subject HYDROLOGIC DESIGN Project Cactus Rd

COMPUTATIONS FOR ROADWAY FileNumber 35902.00

Computed M'{~//fvn1 Checked_~~'----_ Datel~ Page ~of_Pages

/;6S x ~5
43560

=__/~_I_'__ FT/SEC

= _I_,_Y:>__ FT/SEC

DRAINAGE AREA __@_~ _

Ai = bb5 x 75
43560

n = 0.015 FOR ASPHALT

Sc = CROSS SLOPE

DRAINAGE AREA _.....;:@=b _

So = GUTIER SLOPE

Ai =

n = 0.015 FOR ASPHALT

Sc = CROSS SLOPE

So = GUTIER SLOPE

~~
ENCINEERINC COMPANY

1
I
I
I
I,
I

•I
,t
I
I
I
I

I'
I
I



ENGINEERING COMPANY

Subject HYDROLOGIC DESIGN

COMPUTATIONS FOR ROADWAY

Computed Myg/f.Ivrt1 Checked 'ftif3

Project Cactus Rd

File Number 35902.00

Date~ Page~of_Pages

DRAINAGE AREA --rp1I----- LOCATION: BA~/N 13

____ AC

= Ff Tc = L = ---.,..__

6OV.

x
43560

=----- Ff/SEC 21 ~
~-:::. W c;,~ Frcr;;, Hec ~o~ (~U A-rrA- cHe-P /It[3(.£.)

87 LOCATION: SV2.lLovJ '2Broo - '21+-8"

ZONING: It/Ooe /Hft:/!.VJouS

Ai =
--~--

n =

DRAINAGE AREA

Sc = CROSS SLOPE

So = GUTIER SLOPE

Ff

Ai = 634 x §~ = O.~O AC
43560

Sc = CROSS SLOPE = t).OZtJO-ff

So = GUTIER SLOPE = tJ.&02'8

Tc = L = 6">4' - e=/ Hw
6OV. !R<;'II./S - /.11

= 10 MINUTES (MIN)

I = from IDF curve = 4.5 IN/HR

Q = 0.9 (4.5 - 0.2) 0,~O

n = 0.015 FOR ASPHALT = __'3_-'_0__ CFS

= __"_'_~__ FT/SEC



Subject HYDROLOGIC DESIGN

COMPUTATIONS FOR ROADWAY

LOCATION: _

ZONING: _

Project Cactus Rd

File Number 35902.00

Da~/t~tYageWof-Pages

=------
= 10 MINUTES (MIN)

..L
60Va

= from IDF curve = 4.5 IN/HR

Q = 0.9 (4.5 - 0.2) _

Tc =

I

LOCATION: __..=.fk...;..;;~-=-:....I::....;.N----ff;;"""-----

<;'f£- HY!J/??V?Kr'&ebtz:eZONING:

Checked _~J~:....:./-,,--_

= FT

= AC

= ----
=----

Computed~

Jt

43560

DRAINAGE AREA _.y.@~:-...-__

Ai = -_---<.:-_-

L =

Sc = CROSS SLOPE

So = GUTTER SLOPE

n = 0.015 FOR ASPHALT

DRAINAGE AREA _

~~
ENGINEER.ING COMPANY

I
I
f
I
I,
I
I
I
t

= 10 MINUTES (MIN)

= from IDF curve = 4.5 IN/HR

= CFS

Q = 0.9 (4.5 - 0.2) _

____ AC

____ FT Tc =..L = _
60Va

L = =

I
Ai = Jt =

• 43560

Sc = CROSS SLOPE =, So = GUTTER SLOPE =

I
n = 0.015 FOR ASPHALT

Va = 30.05 (3X )o.~ ( )0.313

I = FT/SEC

I
I



ENGINEERING COMPANY

Subject HYDROLOGIC DESIGN

COMPUTATIONS FOR ROADWAY

Computed f'A y~1!Iv/fA Checked ----'-....:.,..f-'-"---

Project· Cactus Rd

FtleNumber 35902.00

Date!2/6/q,t Page 2Qof _Pages I

DRAINAGE AREA __(_~ _ LOCATION: N~ 0F!<J?W 2-{+-~-20+ +:;) ~\~~"'Jloti

ZONING: /&0% /Mf/&-t<. VI tJ(J~

.., -,
-yJA X /~ ./ 'Ai = //V.-I:57 =

43560

n = 0.015 FOR ASPHALT

~l·rz...
V. =).(KJ) (3X tt21t?P)0.25 (I tJo28 )0.31$

= __7_7C:;> ~ 11./61111J
&0'1.1./5

= 10 MINUTES (MIN)

..1
6OV•

Tc =

~'4:
I = from IDF curve =~N/HR

Q = 0.9~ - 0.2) 0· Cf7

= 1.67 CFS

= Cl. tJ ZOO

= 0,002-&

Sc = CROSS SLOPE

So = GUTTER SLOPE

=__'_,_'6__ FT/SEC

ZONING: 100 0/0
LOCATION: 1-.1 \1"'2- orDRAINAGE AREA --t@----'-V--:7'-__

If
~vJ IB+~ -~++~.
1M pfV2.\!l~

= ;()~ I-.I'?-: 3.1~ lAiJ
= 10 MINUTES (MIN)

...L
6OV.

Tc =

= 0,1--1/ ACAi = ~VW x 55'
43560

Sc = CROSS SLOPE

So = GUITER SLOPE

n = 0.015 FOR ASPHALT

1- \,\10- .I..
V. =~ (3X 0 ,0 ~)0.25 ( () • oo~v )0.31$

I = from IDF curve = 4.5 IN/HR

Q = 0.9 (4.5 - 0.2) f:). 1--~

= ~-:-I..l-l__ CFS

= _....:...l......\?~_ Ff/SEC



CFS

Project' Cactus Rd

File Number 35902.00

= t2.~ _ .
6 (> X (). ~( - G.P4- fv1/~

= 10 MINUTES (MIN)

~~ - 'G J,1 /'N;
W;'/. o,1tf

= 10 MINUTES (MIN)

=

-L
6OV•

= from IDF curve = 4.5 IN/HR

= _~_-\.a....-_ CFS

= from IDF curve = 4.5 IN/HR

Tc =

Q = 0.9 (4.5 - 0.2) _0.....;...\.:.-'14.-1__

I

Q = 0.9 (4:5 • 0.2) _O-=-I=~;..:...__

=~. rz-

Tc =

I

AC

I S+ , .. rfOO
LOCATION: IV ~t?f /(OW 16t~-~z::r

ZONING: 'Ot?~ /HPalllou!>

= Od)/Itr

=

= 6.01 00*"
= O,EJO{0

Subject HYDROLOGIC DESIGN

COMPUTATIONS FOR ROADWAY

Computed Ml(BI.fMr1 Checked--.,;;~;,...L-4--- Date~l.M-TPage 5'1 of-Pages

= ---,0::::......:...,.~~/'---_ FT/SEC

DRAINAGE AREA _®_' _

..-1

tJlk..~ ~))
Ai =~, x =~AC

43560

Sc = CROSS SLOPE

So = GUTIER SLOPE

DRAINAGE AREA ----:@=- _

n = 0.015 FOR ASPHALT
~I.']..

V. =~5 (3X,o/lft )o.1j (,Oo{G

Ai = ~?G' x ??
43560

n = 0.015 FOR ASPHALT
1-1.11....

V. =~ (3XdJ/ lJO )o.1j (. tJ o/h

= ~. 7q FT/SEC

So = GUITER SLOPE

L = 1?~-I4+*

Sc = CROSS SLOPE

~~
ENCINEERINC COMPANY

1
I
I
I
I
I
I
I
I
I
I
I
I
I
J
I
I



ENGINEERING COMPANY

Subject HYDROLOGIC DESIGN

COMPUTATIONS FOR ROADWAY

Computed t1L(f7j~ Checked 0lj1-B

Project' Cactus Rd

File Number 35902.00

Date~Page 2b. of _Pages

DRAINAGE AREA __@_[2 _ . I
LOCATION: \~_\~) 2"2- PI
ZONING: /C5JOCf'o IMP~rqe..;~~~DV~~ _

? t;.
I = from IDF curve = ~IN/HR

~I~
Q = 0.9 (k':r - 0.2) \. 0 ~

L = \~/-\ ¥? - ;z.l+e~ = S4-\ IT

Ai = 81\ x sr;· = \,O~ AC
43560

Sc = CROSS SLOPE = ,0 l \ 4-
So = GUTIER SLOPE = .bolla

Tc = ...L
60Va

= ~~----.;,.-\--~ \1.~ ~~~
(po '7C- 0, CO {

= 10 MINUTES (MIN)

n = 0.015 FOR ASPHALT

Va = ~\~3X IO\\~ )o.~ ( \ oo\Jo )0.313

= _-=o~._~--:I__ FT/SEC

DRAINAGE AREA _~~4....::t2 _

= --"'=3:....;.......;;;1:-:='---_ CFS

LOCATION: F?~('4 A
ZONING: _

L =

Ai = X,-,--_

43560

= FT Tc =...L = _
60Va

= 10 MINUTES (MIN)
= AC

Sc = CROSS SLOPE

So = GUTIER SLOPE

n = 0.015 FOR ASPHALT

= ----
=----

I = from IDF curve = 4.5 IN/HR

Q = 0.9 (4.5 - 0.2) _

= CFS

Va = 30.05 (3X._-,)0.~ ('-__-.1)0.373

= FT/SEC



.1*1 STlm:r .
LOCATION: STA 191+4- q - ~lf·S-- L;f""

SubjectlNLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION FileNumber 35902.00

Date'2..( VI.:{ q~age -'-of -Pages
I

Computed~~- Checked ---::.J,.J....;~--

INLET

Fr CAL'D RUNOFF = ____ CFS

L= __'>_1;..;;.0_ Fr FLOW BY ( ) = ____ CFS

PIPE = _~\~"---_ IN TOTAL Q = ____ CFS

SUMP = ____ IN So = AVE GUTTER SLOPE = ____ Fr/Fr

SPREAD = ____ FT Sc = X-SLOPE AT BASIN = ____ FT/FT

INLET TYPE: fxlSI ~ - ,
L-=.; I

Z = , Z/n = _

n = 0.015 for asphalt UetQ.·. 1"'1f- Elt ~1'"- 4£ (po11J-
V = Fr/SEC I~ I A To 'f

It '('e-n1-l ~ _
~~ -= to\bC,f'

OtL

YIt= __ Fr,

Y
it

= __ FT, Q = __ CFS, L = __ FT

FLOWBY --:...-~ _

From page 27

From page 40

DESIGN OF INLET

HEAD PIPE DESIGN

ELEV @ CURB = TOTALHNEEDED = 0.0233('-__---J)2+('-__~)

V(PIPE) = QIA = FTISEC

HGL ELEV = 70 ,c9~

H =1.!41..:::l:.!1 = L0 I~ 4:- Fr

= ___ FT

SUMP (page 29) Page 31

Q/L = __ CFSIFT Page 32

YoIh = FTIFT-- SF = Friction Slope = FTIFT

h = __ IN SPREAD = Y/Sc = __ - FT

Yo = __ IN



ENGINEERING COMPANY

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION FileNumber 35902.00 I

Computed MYrz,/NVIl1 Checked v(;~ Datel1,...~ Page ..:f::..-of_Pages I

<D I
INLET LOCATION: STA I~/+/O.!? - ~~ L.i

V= ft"o Fr CAL'D RUNOFF = ~,~ CFS

L= '~;O Fr FLOW BY ( ) = p.C) CFS

PIPE = 1'3 IN TOTAL Q = 6,(/ CFS

SUMP = 3.q IN So = AVE GUTTER SLOPE = t). ()t/3B Fr/Fr

SPREAD = /2- Fr Sc = X-SLOPE AT BASIN = 0.03'33 Fr/Fr

INLET TYPE: fv1-1 I L-= /0' Z= >o.o~ Z/n = '1-oo2·0c;,

n = 0.015 for asphalt
/ ./

From page 27 Y= t?,Lto Fr, Vc = "2.oq Fr/SECe

DESIGN OF INLET

From page 40 Q = 1, q CFS, L = /~o Fr

FLOWBY ~!::...._ _

,
DCB(MIN)=1.17+0.0233(l..t,f3~)2+ l:z.,,~ = 1,·1; USEV= ~.o Fr

HEAD

ELEV @ CURB =

HGL ELEV =

H = 11.06- l,f 7 = l o. '71 Fr

PIPE DESIGN \,-sL
~ ftt fVp'\pQ. iSf:)(Lp,pe)

TOTALHNEEDED = 0.0233( ltL~~ )2+(?tO X, 00)/) t
+ Yb~d'S1

= Ok~5" Fr Ok::-

V(PIPE) = Q/A = Lf,gf3 Fr/SEC

SUMP (Page 29)
0,1/J

Q/L = !3- :; ~CFS/Frif v,l-1

Yolh = CJd6' Fr/Fr

Page 31

Page 32

SF = Friction Slope = p,~ol>{Ff/Fr

SPREAD = Y/Sc = t?,4" = _1_'2._ Fr

1/,013:>
5 IN

3,4 O/L1

~ IN.: 0» ~l:( 0.40'
, b\'-

Yo =

h =



t' ....
~~ ~ • Pro~r ~ =--+....=::£.A~~!:.:JIIIIIE.~U~8QtOltY_ File Number SstOI,Do
ENG~G COMPANY Computed D.te~.ge ,AOf_pages

I--------~~=============

_____ - FI'

______CFS

______CFS

_____ FI'

________FI'/FI'

= FI'

CAL'D RUNOFF = CFS
-~~----

LOCATION STA 11111111~ er

TOP OF GRATE = ..,....----

n = 0.024 for unpaved road area

HGL

Sf = ------

___ =V= FI'

= __Fr

~
.,. Fr

It{ IN

v=

INLET

PIPE =

~~BASIN

INLET TYPE: TYPE N

COMPUTAnON OF DEPTH

From Page 30 Curve A

P = 10.66 x
2

DEPTH = Fr----

Q=
p -----

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



ENGINEERING COMPANY

SubjectlNLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION File Number 35902.00

Computed MYf3/Hvt11 Checked e:::, Date~ Page lot-Pages

INLET

V=

L=

PIPE =

SUMP =

® (

LOCATION: STA 17q+ g7 - 3Lr'~ L-T

~.~ Ff CAL'D RUNOFF = '.0 CFS

6.0 Ff FLOW BY ( ) = CJ CFS

1:5 IN TOTAL Q = /. 0 CFS

I.g IN So = AVE GUTIER SLOPE = O. P?O J 'r Ff/FT

SPREAD = ~.~ Ff

INLET TYPE: M- / I L:= ~',

Sc = X-SLOPE AT BASIN = o. 0/67 FT/Ff

Z = ?4,~~ Z/n = ,qqz...D--=-......:.....--=--,
n = 0.015 for asphalt

From page 27 Y = P,10 FfI , VI = /,61 FTISEC

DESIGN OF INLET

From page 40 Q = (.2 CFS L = 6.0 Ff,

FLOWBY ~ ,
DCB(MIN) = 1. 17+0.0233(t? Sf )2 + I.Z5" = '1.. 4-3 USE V = ~.~ Ff

HEAD PIPE DESIGN

V(PIPE) = Q/A - P. £/ Ff/SEC

ELEV @ CURB = ~2.. 7'

HGL ELEV = 7o. ?7

H = 1~.21' I, /7 = ll· 04- Ff

TOTALHNEEDED =0.0233( t2.8/

=

)2+( W ~ t~()y; W

Or:-.

Page 31

Page 32

SF = Friction Slope = Or t:l??t7'2./) Ff/FT

SPREAD = Y/Sc = p, {~ = 4, " FT
t?,O/67

IN?
/. q

yolh =

Yo =

SUMP (Page 29),
Q/L = ~:;. tl~ 17 CFSIFT

017'0 Ff/FT

h =



FT/SEC ::. eJ.~ , f)?..s

:> FT

>Q44'·77

= I~ c?

\. '2.-3

,Z/n =

Va = __ Ff/SEC

TOTAL Q =

So = AVE GUTTER SLOPE =

n = 0.015 for asphalt

Sc = X-SLOPE AT BASIN =

PIPE DESIGN

V(PIPE) = Q/A

TOTALHNEEDED = 0.0233( 0" 01

Page 31

Page 32

SF = Friction Slope = D~OOOz..°FT/FT

SPREAD = Y,ISc = O,lq = 1/. z4"_ FT

()tO l6q ~

Y = O.V1 FT• VI ,

_.....L/£"__ IN

_---I/-.:.,.1..!....7_ IN

,...

SUMP =

SUMP (page 29)

Q/L = 1- :::- 0 III CFS/Ff
b

YoIh = ~ Ff/Ff

h = 7" IN

Yo = /·7 IN
·/4 c.... ,q

0"-.

SubjectlNLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION FileNumber 35902.00

Computed d!vM Checked '-1 Date~ Page~ of -Pages
I"INEERING COMPANY , \1

I INLET (f) LOCATION: ~S~TA~--!..1.L-74...........l....y_~_?--:ICf~_
V = J,t? Ff CAL'D RUNOFF =

I L = 2 'Ff FLOW BY ( ) =

I PIPE =

I SPREAD = ,I INLET TYPE: ~ -I (".-:.:>

I From page 27

I DESIGN OF INLET

I From page 40 Y. = _D_.lCf....:....-. FT, Q = (..07" CFS, L =

FLOWBY - ---e;;...~ _

1 "DCB(MIN)=1.17+0.0233(O,~' )2+ '11,,~ = 1--,lfit USE V =

I HEAD

ELEV @ CURB = ~..q?

I HGL ELEV = t0c~S
I H = lZ.t(L-l,/7 = 11,1".( Ff

I
I
I
I



ENGINEERING COMPANY

SubjectlNLET DESIGN COMPUTATIONSProject Cactus Rd

CONTINUOUS CONDITION File Number 35902.00

Computed 1hAM I Checked...f\. 0' '0 Date1j3/QYPage .:2-of _Pages

/'" CFS

CAL'D RUNOFF =

FLOW BY ( ) =

§o

LOCATION: -",S....:..:TA'-=---__\_7~ tM t.:r

'/,,?B CFSV=

INLET

L=

PIPE = () IN

SPREAD = I () FT

INLET TYPE: M -I r,.:; [01

TOTAL Q
A
= ~.~ CFS

So = AVE GUTTER SLOPE = 0, 00 11- FTIFT

Sc = X-SLOPE AT BASIN = 0, 0 )~ FTIFT

Z = ~d1,..; Z/n = '],poe. 03

n = 0.015 for asphalt

DESIGN OF INLET

From page 28 ~/LA = __

VI = __ FTISEC ·LtkA~

~'t. ~';:~

I> = 1.1L{
l(. 4 ct

DCB(MIN)=1.17+0.0233( 1....2L.~.

Q=( )( )0.8= "-.ltCFS

FLOWBY __1-_,~ 1,_.1_4-_~__V_'4:-I,.-ql.-_CF_S_. l411> b)
\

)2 + 1·1( = ?"'YV[ USE V = Lbo FT

HEAD PIPE DESIGN

- ~,q'f Fr

O~-

TOTALHNEEDED = 0.023)( 1,14- )2+('t-7 ~,ooqq3

O,lLt FT Of::..

= '2-.. 14- FT/SEC: /.7'; ff/5ec....
I,t.>

SF = Friction Slope = () ,/)()O q1 FT/FT

0\11
OtO;'>~

SPREAD = Y/Sc =

~4t;1 =
V(PIPE) = QIA

ELEV @ CURB = ~/17q../

HGL ELEV = eq .~~

H = 1I.Q2,-I,JI = (O,7SFT



)2+C:>7 X,C)op)~6

oK

=~

t::/lo"/~ FT/FT

t?01-~~ FT/FT

FTf) , 06=

VI = __ FT/SEC

Q = ('- )('- )0.8 = '2. 1 0 § CFS

,,?O
LOCATION: STA /7 It:f:P6 ~
CAL'D RUNOFF = 1--.~ CFS

FLOW BY ( ) = /' CFS

TOTAL QA= ~t~ CFS

So = AVE GUTTER SLOPE =

n = 0.015 for asphalt

Z = __, Z/n = __

Sc = X-SLOPE AT BASIN =

PIPE DESIGN

TOTALHNEEDED = 0.0233( 1·67

V(PIPE) = Q/A = ~.t)~ FT/SEC ~ I. 67 fP5
/,7,3

SF = Friction Slope = I)t tJoo ~b Ff/Ff

SPREAD = Y,ISc =

SubjectlNLET DESIGN CO MPUTATIONSProject Cactus Rd

CONTINUOUS CONDITION File Number 35902.00

Computed~ Checked ---1'V1P Date1./'/41.-- page ~of_Pages

,
_=.:4:e::..::::o:......-.._ FT

_....1<..[£)=---'_ FT

V=

INLET

L=

PIPE = ~IN

SPREAD = ~FT ,
INLET TYPE: k\ L..-=--, 0

From page 27

From page 28

DESIGN OF INLET

FLOWBY _'Z._~__-_z.._~_5_;::;.__O....:..;l~;.....;;;;_CB.. (~if~ tP ~?)

DCB(MIN)=1.17+0.0233( 110) )2 + I,"Z,.( = 1,.l{~1 USE V = 4:'~D Ff

HEAD

HGL ELEV =

ELEV @ CURB = ~.,(:/

~,~

rCINEERINC COMPANY

®
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



ENGINEERING COMPANY

SubjectlNLET DESIGN COMPUTATIONSProject Cactus Rd

CONTINUOUS CONDITION File Number 35902.00

Computed~ Checked Date2-1311 k Page L of _Pages I

INLET LOCATION: STA lk/f7~ VI

v = Lt.OI FI'

I
L= ~FI'

PIPE = --K- IN

SPREAD = ( I, 7 FI' ,
INLET TYPE: tA. ,- , V:. lo

CAL'D RUNOFF =

FLOW BY t~ )=

TOTAL Qtr=

So = AVE GUTIER SLOPE =

Sc = X-SLOPE AT BASIN =

<;.0 CFS

tJ,?ty CFS

~.l.t4: CFS

0,00 l1-FI'/FI'

at 0 Lt 1'1- FI'/FI'

n = 0.015 for asphalt

From page 27 VI =__ FI'/SEC

DESIGN OF INLET

From page 28 LILA = I) - .~?

l~h7

a=~ ~=
y ,4'6 QA Q=()( )0.8= It·lO CFS

FLOWBY ~lf4 - 4-1 0 ~ 1.11{ ~ LfrCWlK b - ~~)
I

DCB(MIN)=1.17+0.0233( '31» )2 + \,v( = ~\~~ USE V = .!:ho FI'

HEAD PIPE DESIGN

FI'/SEC ::;.:>. >'3 PT7Se=c-.

tJ I 00 ~ 4'1 FI'/FI'

PI l(fi - {II 7 Fr
Plott I t-

Ore

SPREAD = Y/Sc =

TOTAL H NEEDED = 0.0233( 1.)") )2+( ~7 ~ I 00)~ 4-(

.-t~ ~ - 0, )2..- FI' oK:.'1 -
V(PIPE) = Q/A - 4..!0

'l"t'SF = Friction Slope =

ELEV @ CURB = ~14->t/'
HGL ELEV = 6'lJ t ~l.f

H = It, 5"q .... /... /7 = '0.4-2.. FI'



,...
SubjectlNLET DESIGN COMPUTATIONSProject .Cactus Rd

CONTINUOUS CONDITION File Number 35902.00

computed~ Checked Date t,,/'f/1Uage ~ot_Pages
{I

Of 0 ~ rsFT/FT

Or 0 f qj FT/FT

V, = __ FT/SEC

LOCATION: STA 10l-r/~

CAL'D RUNOFF = '2,4:1- CFS

FLOW BY (~5" ) = Ol~" CFS

TOTAL QA= 2It(\' CFS

n = 0.015 for asphalt

So = AVE GUTTER SLOPE =

PIPE DESIGN

TOTALH NEEDED = 0.0233( "l.'lh" )2+(>/)( IOof)\b

V(PIPE) = Q/A =' 1.~77 FT/SEC ~'?,. z,~fI/SE-c.
'.1.,;3

SF = Friction Slope = {)ft:)o/~ FT/FT

SPREAD = Y,ISc =

Y, = (J,'Y; FT,

~FT

~IN

lb,~ FT

__LtJo....,;•...::::O~FT

a I(l>
-=~

Y .1:>

V=

INLET

L=

PIPE =

SPREAD =
,

INLET TYPE: -!0...::..---"-'_-=-/.......::..;....:.../.::.-O__ Sc = X-SLOPE AT BASIN =

Z = )O17~ Z/n = J>'l;f, ~q

From page 27

DESIGN OF INLET

From page 28

Q = ( )( )0.8 = '7...77 CFS

FLOWBY _>_1....k...;q)~-_t-_L_7?_::::. I._Iq,~C::.J.-E?_( 'Frrw1 ? T'D q)
I

f\'lh = 'Z-IQr USE V = ~~o FTDCB(MIN)=1.17+0.0233( ~.'7,;(' )2 +

HEAD

HGL ELEV =

ELEV @ CURB =

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



ENGINEERING COMPANY

SubjectlNLET DESIGN COMPUTATIONSProject Cactus Rd

CONTINUOUS CONDITION File Number 35902.00

Computed~ Checked /(Y\./O DateUQq1.. Page ~of_Pages

INLET ® LOCATION: STA lbl..-+-ho L..-\

V= It· O FT CAL'D RUNOFF = ~,44- CFS

L= (0 FT FLOW BY (~(P ) = {o "St{- CFS

PIPE = l~ IN TOTAL QA= >\7~ CFS

SPREAD = '1.A?,~ FT So = AVE GUTTER SLOPE = 0, t/&Jlq FT/FT

INLET TYPE: 0--1 L,::to' Sc = X-SLOPE AT BASIN = 0, t2/ -:> 1- FT/FT

Z = -;~7b Z/n = 5""~~·5'1,

n = 0.015 for asphalt

From page 27 VI = __ FT/SEC

DESIGN OF INLET

From page 28

HEAD

DCB(MIN) = 1. 17+0.0233( l·tto

ELEV @ CURB = 71.. 4-':> ,//

HGL ELEV = (; ra ,tlt?

H = ll~t.tq -1,17 = l D.1. b FT

Q = ( )( )0.8 = 2...,1'lf CFS

FLOWBY _.-;.,..3.~17_~_-_1-_.1_tt....l...--=----I/i.:.+.t&~(4-'fion~!..-~--J-e tv r# 10)
\

)2 +tt~ = ~.90 USE V = {f'O FT

PIPE DESIGN

TOTALHNEEDED = 0.0233( It qo f+(~Kloo1)f(

+i1~ = 0.[7 IT

V(PIPE) = QIA - ~."1 t.+ FT/SEC -:;; I. q0 rvs
I.~>

SF = Friction Slope = (), ()O I ( { FT/FT

SPREAD = Y/Sc = t; I /,/ - 2.0. Lr~FT

O. 0 1~1.-



Ff/FT

tJ· 0/67 FfIFf

z.. '-tit CFS

I·l~ CFS

;.6z, CFS

= I ..'c(~ Fr/SEC

~ I Of) /IIf'
Ot 1,8

t),o{67

t
LOCATION: STA /6Z.f-6o - '4-.S tz-:r
CAL'D RUNOFF =

FLOW BY (:(7 ) =

TOTAL~=

So = AVE GUTTER SLOPE = p, 002'> Ff/Ff

V(PIPE) = QIA

TOTAL H NEEDED = 0.0233( /- q'3 )2+(37'[.00 I ~t;

SF = Friction Slope =

SPREAD = Y/Sc =

n = 0.015 for asphalt

Y = O:2..~ Ff V = I.~ Ff/SECe , e

SubjectlNLET DESIGN COMPUTATIONSProject Cactus Rd

CONTINUOUS CONDITION File Number 35902.00

Computed u'(r;/tI-vttA Checked .JV'f f) Date~ Page J!L of _Pages

®
4-.0 Ff

IO,t!? Ff

/~ IN

16t~ FT
I

M-I I L III: If)

V=

INLET

L=

PIPE =

SPREAD =

INLET TYPE: -----J:.....---- Sc = X-SLOPE AT BASIN =

Z = ?t:lI~t8 Z/n = '344'2·0--'

From page 27

From page 28

DESIGN OF INLET ~ 6V

~(b/LA = t~ LILA = I '3 = () .~ '8
Iq,~

a ~ JL = Q Q./q 2l (C/orr; rtq 9~c +Of'
y tP,tB QA Q = ( ~l)( A V )0.8 =~,37 CFS

FLOWBY >.61-C.F~- 1.,.37 crs (~qrol1/1)::. I,~~ C--P5

DCB(MIN)=1.17+0.0233( ,.q~ )2 + t.z..5 = 1,.~\' USE V = Lt.O Ff
.' \\ \\V \\,.16 -r ,d ~ Y~: t)t.

HEAD \-,{.woo. -z-'j- PIPE DESIGN

ELEV @ CURB = 1 tt.~

HGL ELEV = 6ra.oo--
H = 1/.6o.... A.lt = (o.Lf;> Fr

lNGINEERING COMPANY

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

.' ,...

~d~



ENGINEERING COMPANY

SubjectlNLET DESIGN COMPUTATIONSProject Cactus Rd

CONTINUOUS CONDITION File Number 35902.00

Computed Hi@> /-Hvut Checked :J:;> Date~ Page Rof_Pages

INLET
@

V= 4-~o FT

L= 10,0 FT

PIPE = 1!7 IN

SPREAD = /8,'1 FT

INLET TYPE: M-I, L-~/O
/

From page 27

n = 0.015 for asphalt

V = /.60 FTISECe

DESIGN OF INLET

From page 28 LA = 17. ~5"' LILA = 13' _ 0,73
17, ~5"

a _ tJtl{;, R=
y P,16 QA Q = ( )( )0.8 = 3>"10 CFS

FLOWBY l~lo 1?;> :#1'2-).::-Y:d/:4CP5 - 7,(0 CPS :: I. >It' c.f~
DCB(MIN) = 1. 17+0.0233( '2,.,S'"'t·l + I\t.~ = '1..57 USE V = 't. O FT

PIPE DESIGN

FfSPREAD = YelS e =

TOTAL H NEEDED = 0.0233( "L,S-1... f+(?~~,()~ 14»)"

4-~~ = O.2IJ FT OF:=.
~~·U ---

V(PIPE) = Q/A = ~.Lo FTISEC r z,\~?- F/IS!3-C--
-z.., , :>

SF = Friction Slope = f}, (}O11) FTIFT

0_,,_~_ = {3.e,

HGL ELEV = ~7t ~--

H =l[),"- '.I? = 4,% FT

HEAD

ELEV @ CURB = I?' ~O



Ff

FT/FT

CFS

CFS

CFS

= IB

)2+( ')7y...CJP /1)

tJt::--

~,tJo1-'], Ff/Ff

~,ol5'o Ff/Ff

FT/SEC

o.oa /I 0

/"Bq

LOCATION: STA

CAL'D RUNOFF =

FLOW BY (~~ ) =

TOTAL fJA=

n = 0.015 for asphalt

V = ,~l.t~ FT/SEC
I

So = AVE GUITER SLOPE =

PIPE DESIGN

V(PIPE) = Q/A =

TOTAL H NEEDED = 0.0233( (. ~q

= t/·IZ, Ff

SF = Friction Slope =

SPREAD = Y,ISc =

SubjectlNLET DESIGN COMPUTATIONSProject Cactus Rd

CONTINUOUS CONDITION FileNurnber 35902.00

Computed P1'(~!Hvm Checked Date~ Page Lk-of_Pages

_---',_5"__ IN

__/~_Ff

INLET

V=

PIPE =

INLET TYPE: ---,IA_-_'.....,,/--!=-1,-,-::--,-'_0__ Sc = X-SLOPE AT BASIN =

Z = ~~62, Z/n = Lt,Lt ct it

L=

SPREAD =

From page 27

From page 28

DESIGN OF INLET
0. 6'(

LA = 1A;)l~1-- LILA = /:3 =~
l~IS=f:

a _ 0\ lG 2 = ~,4-'7.-

y ()//.,1 QA Q = ( )( )0.8 =~CFS

FLOWBY (;1(1/ 1?? ~ r3):; ',,,"1 CF> - 't-. ~1--- cF5.;;: I, >7 c~ ~:~-z..,

DCB(MIN) = 1. 17+0.0233( II~q.-J2 + '.z-t; = 2."7/) USE V = Y',O Ff

HEAD

ELEV @ CURB = 77.Bo

HGL ELEV = b7.1..4--
H = I0.5'/-1./7 = qI 1Lt FT

INGINEERING COMPANY

®
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION File Number 35902.00

Z = '/tJ, q'J,- ,Z/n = t.t 7z..e,. 1>

0,002-> Fr/Fr

'.4'2.--- CFS

I. >4= CFS

2.·76 CFS

Date~ Page J.2.. 0 ! -Pages

,
LOCATION: STA /~4-+-76 - ~4·~ t-:r

FLOW BY (~IO) =

CAL'D RUNOFF =

TOTAL Q =

So = AVE GUTTER SLOPE =

Sc = X-SLOPE AT BASIN =

Computed HiF2//fvrL1 Checked :A1b

INLET @
V= 4: Fr

L= lO Fr

PIPE = I~ IN

SUMP = l~q( IN

SPREAD = l1 Fr ,
INLET TYPE: H-I } 1-= 10

ENGINEERING COMPANY

From page 27

n = 0.015 for asphalt

V = ,.,+0 Fr/SECe

DESIGN OF INLET

From page 40 Y e =~ Fr, Q = 7. b CFS, L = /0 Fr

FLOWBY /

DCB(MIN)=1.17+0.0233( 2,.1.A[)2 + 1.'2~ = 2-53 USE V = Lt. t? Fr

HEAD PIPE DESIGN

ELEV @ CURB = 16,~4

HGL ELEV = G6. qo--
I I

H =t1 [64' Itll = g,4-7 Fr

TOTALHNEEDED =0.0233( -z,.yt )2+('24K,OV/))'f(

+~~ = o'7A.t Fr Oc-
V(PIPE) = Q/A = ~~2-1t' Fr/SEC

SUMP (Page 29)

7/~ t) ,1--1
Q/L = 1. I t"_~ CFSIFT

1'71rr--:""':""":-
Yolh = (), }tf Fr/FT

Page 31

Page 32

SF = Friction Slope = ~.OO /r;t.r Ff/Ff

h=

Yo =



Fr/Fr

CFS

OK--

t)/ 0 Z. 34' Ff/Ff

I~l.r-r7b - ~4·~'R,

" lft, CFS

I, "J2 CFS

= 2, .. ?",? Fr/SEC

=

LOCATION: STA

CAL'D RUNOFF =

FLOW BY (<<" ) =

TOTAL Q =

So = AVE GUTTER SLOPE =

n = 0.015 for asphalt

V = '.;7; Fr/SECc

Sc = X-SLOPE AT BASIN =

V(PIPE) = QIA

PIPE DESIGN

TOTAL H NEEDED = G.G233( 1r ..1",7 )2+(77,(. ()o/}''f&-

Page 31

Page 32

Q = 3.:3 CFS, L = e- .0 Fr

FLOWBY __----=:..~ _

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION FileNumber 35902.00

Computed k((?/tfvlt1 Checked ~\3 Date l"t,!1/q/ Page .l.!:f:.-of_Pages

@
~.~ Fr

~,O Fr

I~ IN

Z.6 IN

It. tt FT

M-I '-~ 6'

L=

PIPE =

V=

INLET

SUMP =

INLET TYPE: __~~__

SPREAD =

From page 27

From page 40

DESIGN OF INLET

HEAD

ELEV @ CURB = 1G,q~

HGL ELEV = hb.Qo
I I

H ='DrO~-I·'7 = B,ee Fr

DCB(MIN)=1.17+G.0233( 1"..1/1 )2 + '.2> = z..~ USE V = 1-.~ Fr

SUMP (Page 29)

~ -:>'Q/L =. ~.7q ~ t?# CFS/FT
fq" ~

yolh = :§z, tJ~h Fr/FT SF = Friction Slope = ~~OOI S-~ Fr/Fr

1 IN SPREAD = Y ISc = (),~~ = I/.q Fr
I C -

"L.,~ 0, ,q
Yo = 1.... '=- ~ IN ~O,ZL,' 4.0, Z8'

Of:- @ L= 9/+~

h =

JGINEERING COMPANY

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



ENGINEERING COMPANY

SubjectlNLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION File Number 35902.00

Computed...l:J:uf1 Checked 0!fh Date7,.,I{14~pagel2-.of_pages I

@ 15'4+-38,
I

INLET LOCATION: STA ~z. {",
V= l!iO Fr CAL'D RUNOFF = Ztl. tl CFS

L= 17 Fr FLOW BY ( ) = 0 CFS

PIPE = 2.-4 IN TOTAL Q = V·t:J CFS

SUMP = Jt7~ IN So = AVE GUTTER SLOPE = I). tJO;'O FT/FT

SPREAD = 7.,,7' Fr Sc = X-SLOPE AT BASIN = ~, o2t?t? FTIFT

INLET TYPE: M-Z, '-~/ 7' Z= !7().o ,Zln= ?.333·33

n = 0.015 for asphalt

From page 27

From page 40

DESIGN OF INLET

Y, = rJ. '51f FT, Q = z. ~ CFS, L = /7 Fr

FLOWBY ~

DCB(MIN) = 1. 17+0.0233( 6')7 )2 + '1,,,0 = ltdl' USE V = Lt .. 0 Fr

Page 31

HEAD

ELEV @ CURB = 76"SO

HGL ELEV = ~h,qq

H = q,~ -1./7 - B,3lf FT

SUMP (page 29)

Q/L =e -;- ~. fC( CFSIFT
,}7

yolh = () t7~ Fr/FT

h = " IN

Yo = ~h1~ IN

PIPE DESIGN

TOTALHNEEDED =0.0233( 0"-;7 )2+( 1lf~. OD~6(,

= 1.(7' Fr O~
/

V(PIPE) = Q/A - 2-tJ Fr/SEC -;:::. 6.37 Pr/t;~
-;. (4-2-

Page 32

SF = Friction Slope = o. oo!t6b Fr/Fr

SPREAD = Ye/Sc = O,q, = '2.1' FT

Ol()'/..; _

~; ~ ~o.p. U-,Sj-r.a< Ii~ J

~ 5rr~ Wile k aduast.



FT/FT

__O__ CFS

,
Iz3ri~! tJ2- L,T

"!?7- W CFS -:::- /7t:-~

) =

5""0.0 , Z/n = ):> '33.33

Vc = __ Ff/SEC

CAL'D RUNOFF =

LOCATION: STA

FLOW BY (

z=

n = 0.015 for asphalt

TOTAL Q = --.-l2.-- CFS

So = AVE GUTTER SLOPE = tJ, ()O '30 FT/Ff

Se = X-SLOPE AT BASIN =

PIPE DESIGN

TOTALHNEEDED = 0.0233( ~ Ltl )2+(2.1KO,00L{BI

- t't ~/_Ff ~

V(PIPE) = Q/A = .11 Ff/SEC ~ t3.~( ff/f,EC-
'>,14-'2"

Page 31

Page 32

SF = Friction Slope = O. pO ttet Ff/Ff

SPREAD = YelSe = ~ tt;;l = 'l '5:~ Ff

(Jtf) z..
Lo~ c.C?,f ~.(~ ~ I~
~rru£ [))d· be r;ehA ted .

IN

Y, =~ Ff, Q =~ CFS, L = /7 Ff

FLOWBY ---.:!:.~ _

7b.ZI

SubjectlNLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION FileNumber 35902.00

Computed Jfv1t14 Checked '" MJ') Date2--bt/1kPage .)Jz.of-Pages
I a

/.0 Ff/Ff

lU.O U'r__""'I:~_rJ.V=

INLET

PIPE =

L=

INLET TYPE: ----M - I I 1..':;;;'/7 ',

SUMP =

SPREAD =

From page 27

From page 40

DESIGN OF INLET

DCB(MIN) = 1. 17+0.0233( S:41 )2 + '2.~o = ).i<' USE V = £fro Ff

HEAD

HGL ELEV =

ELEV @ CURB =

SUMP (page 29)

Q/L =.12- ~12.e~ CFS/Ff
w

YoIh =

Yo =

h=

rGINEERING COMPANY

®
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



ENGINEERING COMPANY

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION File Number 35902.00

Computed Hv H Checked Datell:-!44t Page J2 ot -Pages I

Z = ?t? q-z., , Z/n = l..t7Z--~.13

1
LOCATION: STA 17)+-30 - 3'1..5 L..-'

n = 0.015 for asphalt

V = I't.t~ FTISEC,

INLET ®
V= 7~? FT

L= 6.0 FT

PIPE = /§ IN

SUMP = /.1£ IN

SPREAD = Ii, ? FT

INLET TYPE: M-( } ,-=-~I
•

,rk
From page 27 Y,= j2..rl-7 FT,

DESIGN OF INLET

CAL'D RUNOFF =

FLOW BY ( ) =

TOTAL Q =

So = AVE GUTTER SLOPE =

Sc = X-SLOPE AT BASIN =

/.0 CFS

/' CFS

(.. tJ CFS

p.oo 1,'3 FT/FT

th t) / '±( FTIFT

From page 40
ILh

Y, = ()J?1 FT, Q = I, z.. CFS, L = ~ FT

FLOWBY ~

DCB(MIN)=1.17+0.0233(O~73' )2 + I, z,~ = ~.4lf USE V = 1..~ FT

HEAD PIPE DESIGN

ELEV @ CURB = ')~ ~~

HGL ELEV = ""q-~
t f

H =("()~- /·/7= 1·QI FT

TOTALHNEEDED = 0.0233( O. ~ I f+(Zt8x .. t>o0)'2.ctJ

-11- L..wI= ~U'3 Fr ~

V(PIPE)=Q/A - o,~J FTISEC

Page 32

Page 31

Yo =

SUMP (Page 29) I
~I

Q/L = !:Jl.= O~ CFS/FT
Pq

YoIh = ,~~FTIFT SF = Friction Slope = ~. 000 1.0 FTIFT

h = ~ IN SPREAD = Y/Sc = 0, ,-it,! = tI, 3 FT

,., / " ~(ollf(YfI, V':7 IN -::: O.t5" ( 0 . n
O"f-@ t..::: 9

/
-4-0-0



OK-0.03 FT=

I
LOCATION: STA ()3-r~o- ~'r.~ I2.:r

CAL'D RUNOFF = ',0 CFS

FLOW BY ( ) = ",.. CFS

TOTAL Q = I, 0 CFS

So = AVE GUTTER SLOPE = O.OoZz.. FT/FT

Sc = X-SLOPE AT BASIN = fJ,02.34- Fr/Fr

Z = ttt..· 14-' ,Z/n = 'Z.B ¥f. ~

n = 0.015 for asphalt

V = ,.~6 FT/SEC,

PIPE DESIGN

TOTALH NEEDED = 0.0233( ti~ ~I )2+(1"" X .tl()f1.0

V(PIPE) = QIA

Page 32

Page 31

FT

Y, = 0,'2.0 FT, Q = '.1.P CFS, L = 3.0 FT

FLOWBY /

,..

L= )1'0 FT

PIPE = l~ IN

SUMP = 1"n IN

SPREAD = ~.tb FT

INLET TYPE: (\.1-( 1 l-:;3~1
,

From page 27

DESIGN OF INLET

From page 40

HEAD

ELEV @ CURB = 16 t , 't.

HGL ELEV = 66.r;;-o
I I

H =q,61.. -I-/? = @,t;< FT

,

DCB(MIN)=l.17+0.0233( o..~( )2 + l. 2.> = Z-lf-4- USE V = ~.. 7 FT

SUl\1P (Page 29)

I 0./7
Q/L = V~ -:: IJ -*£CFS/FT

LP 0,.31-
yolh = ~ FT/FT SF = Friction Slope = 0,0002 FT/FT

h = 6 IN SPREAD = Y/Sc = t'e1,.,. = ~" FT
I,; o,.fLo.
~IN ~~ j( 0,'-0

oc..
Yo =

SubjectlNLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION File Number 35902.00

Computed J{vfV1 Checked~ Datell/q/ql Page ~o(_Pages
fGINEERING COMPANY I

INLET @
I V = "3.~

I
,I

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



ENGINEERING COMPANY

SubjectlNLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION File Number 35902.00

computed.1JvM Checked b Datebl'1hf Page M... of -Pages

LOCATION: STA /§'Ct--!?4'- ')Lf ...t7' L,.'

TOTAL Q = 4=.0 CFS

So = AVE GUTTER SLOPE = ~ FT/FT

Sc = X-SLOPE AT BASIN = I) ~O( ~0 FT/FT

Z = ?J.~ ,Z/n = )~q,1.oJ

INLET @
V= ~tl!? FT

L= lC?~O FT

PIPE = ,; IN

SUMP = 3,~ IN

SPREAD = 14:1~ FT

M-I I L-=-IO
,

INLET TYPE: ,

CAL'D RUNOFF =

FLOW BY ( ) =

4-'.0 CFS

/' CFS

n = 0.015 for asphalt

From page 27 V, =~FTISEC

DESIGN OF INLET

CFS L = (0.. 0 FT,Q = tt·4-From page 40 Y, = 0,2.? FT,

FLOWBY _

DCB(MIN)=1.17+0.0233C3.2..~ )2 + I,z, = 1,.4.6? USE V = ~.O FT

PIPE DESIGN

TOTALHNEEDED =0.0233( >tt.~ )2+tZbx,ooh~,

HEAD

ELEV @ CURB = ?4-.'f~

HGL ELEV = G5.73

H = ~7Z-/~17 = ,·5> FT

=

V(PIPE) = QIA

0, :>J FT

= '1..~ FTISEC

OK-
SUMP (Page 29) Page 31

Q/L = If/~::-Ot40 CFSIFT

YoIh = Pt" FTIFT

Page 32

SF = Friction Slope = o~oo116 FT/FT

h =

Yo =

~ IN SPREAD = Y/Sc = ",'l,? = tq.S- FT

()~Olfi6



t... f.to CFS

0004:~ Ff/Ff

__,./""__ CFS) =

CAL'D RUNOFF =

FLOW BY (

LOCATION: STA /~o 6f.r - "34'0;;' R:r

n = 0.015 for asphalt

Vc = l,tl1." FT/SEC

TOTAL QA=

SO = AVE GUTIER SLOPE =

Sc = X-SLOPE AT BASIN = t:?t 0177 Ff/Ff

Z = t361' 5', Z/n = ~'7 6~ .. It-r;

= 0101,., Fr ble--
V(PIPE) = QIA = 0./7 Ff/SEC

SF = Friction Slope = tJ,tJO(} 1& FT/FT

SPREAD = YclSc = t!). L~ I = /0, Z Ff
t)t orn~

PIPE DESIGN

TOTAL H NEEDED = 0.0233( ~ I 7) )2+(J6 KO,t?pq/ 'S

y = ().(~ Frc ,

SubjectlNLET DESIGN COMPUTATIONSProject Cactus Rd

CONTINUOUS CONDITION File Number 35902.00

Computed Hvtv! Checked 40 Datehlqt~( Page ~of_Pages

·l&?t"l", Ff

M- , I /.., ~ ~.~ I,

_......L/....:;.,.~_IN

_-=6:;...",;""..'(;}_ FT

>.~ FT----V=

INLET

PIPE =

INLET TYPE:

L=

SPREAD =

From page 27

DESIGN OF INLET

From page 28

a _ 0,l6_ g=
y - ;\l~ QA Q = ( )( )0.8 = ~\ q(' CFS

FLOWBY f..1f It'( 1? p ~I ) -:;:. /. 'fo~ - 0, ~; cr5.: 01 4--5 cF->
I

DCB(MIN) = 1. 17+0.0233( ()\7J )2 + 111.h = 2..l.....3 USE V = >.~ FT

HEAD

ELEV @ CURB = '/q- Q;

HGL ELEV = 6~? 3

H = ~~>-1,/7= 1,&& FT

_NGINEERING COMPANY

®
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ENGINEERING COMPANY

SubjectlNLET DESIGN COMPUTATIONSProject Cactus Rd

CONTINUOUS CONDITION File Number 35902.00

Computed .........W_VlA Checked _--"-0<4'V~:f?__ Date~ Page '2-' of -Pages

INLET
I

LOCATION: STA It.{b-t-2.0 - >4· E: LT

V=

L=

PIPE =

~.o Fr

10.0 Fr

I~ IN

CAL'D RUNOFF =

FLOW BY ( ) =

TOTAL QA=

'2-. II CFS

/' CFS

'2-. J I CFS

SPREAD = to, t? Fr So = AVE GUTTER SLOPE = at~O :>7 Fr/Fr,
INLET TYPE: M -I I L~ It) SC = X-SLOPE AT BASIN = t)l() 1.1 q Fr/Fr

)

Z = :t5:6?, Z/n = >P ~f.t. L~

n = 0.015 for asphalt

From page 27 Ye= 0,2-} Fr, Vc = l,Ebb Fr/SEC

DESIGN OF INLET

CFS

LILA = IJ, = 1/, q 4-
13t ~7

From page 28

Q = ( )( )0.8 = ,.64-
'---

FLOWBY (*lO TP :I( z.-z.,) == Z,lfGFS- ft(;;'fCFS == ~14:? Cr~
I

DCB(MIN) =1. 17+0.0233( 1')2 )2 + 1,1,S = 1,..f.t' USE V = ~,O Fr

HEAD

ELEV @ CURB = 72,; 4-1

HGL ELEV = ~,qq

PIPE DESIGN

TOTAL H NEEDED = 0.0233( I,» )2+(1,.9.. t!Jt)t)~'t

=

V(PIPE) = Q/A = 1,3:; Fr/SEC

SF = Friction Slope = /). ()0054' Fr/Fr

SPREAD = Y/Sc = 0 l 2'; = to,? FT

O/()'2A1



CFS

)2+(1t X f 000)''3

DK

FT/SEC

fl. {)t/o2J FT/FT

o,og FT

Vc = (.q.q FT/SEC

LOCATION: STA t~6+-2.0- 1Lf·5"'~

CAL'D RUNOFF = 2.. tI CFS

FLOW BY (1f f1) = t)t l.f:5' CFS

TOTAL Qpf '2...~ CFS

So = AVE GUTTER SLOPE = () ttJO 't '2,. FT/FT

Sc = X-SLOPE AT BASIN = Olo1,3~ FT/FT

n = 0.015 for asphalt

V(PIPE) = QIA

PIPE DESIGN

TOTAL H NEEDED = 0.0233( 1.74

SF = Friction Slope =

SPREAD = Y,ISc =

y = O.'ZG FTc I

SubjectlNLET DESIGN COMPUTATIONSProject Cactus Rd

CONTINUOUS CONDITION File Number 35902.00

Computed jjvM Checked Date IYQI4, Page 2,.:'2-of -Pages
v

{O,P' FT

_.....ILt_,_o_ FT

INLET

V=

L=

PIPE = l~ IN

/0, btt FT

[0 'INLET TYPE: ---1.&1.....:...--....:.1_.1-1 ...:::L._:=~:....--_

SPREAD =

From page 27

From page 28

DESIGN OF INLET

a = O\lb .Q. =

y Ol7,<; QA Q = ( )( )0.8 = I. t61
FLOWBY(#~t fb~'Z..~) =- ",2,'7bcf5-1.'eqC8 ~ 0.67 c~

DCB(MIN)=1.17+0.0233( 1,5"4' )2 + Vz..~ = 1...~4-~ USE V = 4'00 FT

HEAD

ELEV @ CURB = 71-.4-'1

HGL ELEV = ~. ttq
I I

H=7.~-1./7= ft"J>FT

fNGINEERING COMPANY

@
Ir
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I
I
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I
I



SubjectlNLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION FileNumber 35902.00

ENGINEERING COMPANY
Computed ;tvU1 Ch~ked ~----- Date~ Page 2-;. of -PagesJ

FLOW BY (ltZD) = ~t 4-7 CFS

TOTAL Q = Zo. "3i?- CFS

So = AVE GUITER SLOPE = t'tooz.3 Ff/Ff

Sc = X-SLOPE AT BASIN = //.03/3 FT/Ff

Z=~, Z/n = 2.11..q. tf3

INLET
@

V= ~rO FT

L= '7.0 FT

PIPE = I~ IN

SUMP = 4·7 IN

SPREAD = ql6 FT

INLET TYPE: M-I J L-:. 3'
•

LOCATION: STA

CAL'D RUNOFF =

1L[-1-+4:b - 14'~' r-r

J, ~~ CFS

From page 27 Y c= p~ )0 FT,

n = 0.015 for asphalt

V = 1.70 Ff/SECc

DESIGN OF INLET

From page 40 Yc = ( 1 )0 FT, Q = '2...3 CFS, L = -;.0 FT

FLOWBy(:t2t- ~ ~~) ~ '21 J~ -7.-.3 :: tlto-z,CF.>

DCB(MIN) = 1. 17+0.0233( I, ~q )2 + ///,< = ~ USE V = ~.O FT

HEAD

ELEV @ CURB = 11.oq..

HGL ELEV = ~.%

H =~,6~-1./7 = 5:!31 FT

PIPE DESIGN

TOTALHNEEDED = 0.0233( I"Bq

=

V(PIPE) = Q/A = I. '0&1 FT/SEC

)2+(~ ,0011 )

O~

SUMP (Page 29) Page 31
O,~&

Q/L = 1.,.-X= tJ$CFS/Ff Page 32
(I; 0, 5B

YoIh = q~Fr/FT SF = Friction Slope = I:ht!?O " Ff/FT

h = ~ IN SPREAD = Y/Sc = D,Jo = q.6 FT
"Z,Cf 0,24- <Ot~O .,

Yo = ~IN- gA:It'>OtJO 0,0..,11
I

DK.. ~ L~ I(:;



(). 67 CFS

Z.7CJ CFS

,
LOCATION: STA ItjZ,tol , >4·5 e,

CAL'D RUNOFF = Z.. 03 CFS

FLOW BY cJf2-1) =

TOTAL OJ\=

n = 0.015 for asphalt

V = /. ~6 Ff/SECc

PIPE DESIGN

TOTAL H NEEDED = 0.0233( 1174- )2+(}6 X I f)(?~1J

= 0.[1' Ff OK-
V(PIPE) = Q/A =1-lLr Ff/SEC -::; 1.74- Cf5,

1·'2,.~
SF = Friction Slope = ~.@q> Ff/Ff

SPREAD = Y/Sc = (J.....:.,'J_O__ = Lq.b FT

(),o')l??

__Ltl--'_O_ Ff

SPREAD =

ELEV @ CURB = 7(,t/ -;

~9

H =6,1~-( ·/7 = f,128 Ff

HGL ELEV =

t ~ ~,... SubjectlNLET DESIGN COMPUTATIONSproject Cactus Rd

~~ CONTINUOUS CONDITION FileNumber 35902.00

d Computed..:l:fv M Checked ~ Dat{l/I/ 11z..Page 1Jiof _Pages
iGINEEKlNG COMPANY Ii$-

INLET Y:::?/

I V=

I L=

I PIPE = -l5-- IN

~ ,6 Ff So = AVE GUTIER SLOPE = 0.00'?1 Ff/Ff

I INLET TYPE: J..I1.....-_I'--_l-_:......../_O_'_ SC = X-SLOPE AT BASIN = t) • 03/"$ Ff/Ff

I Z = jllqS: Z/n = 1.-124. q3

I From page 27

I DESIGN OF INLET

I From page 28

a=0.!:k R=I y fP flo QA Q = ( )( )0.8 = 2. 14-- CFS

I FLOWBY ~ '1·10 - 20,14- ::: 0, q6 cPS em.......! '2-"3 Tl> '* 3,?)

DCB(MIN) =1. 17+0.0233( 1.1Lt )2 + ',1h ="Z"f(tl USE V =~Ff

I HEAD

I
I
I
I
I



ENCINEERING COMPANY

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION File Number 35902.00

ComputedJ:fvuv Checked DateZfII/fZ-page~Of -Pages I

INLET

V=

LOCATION: STA Itt U-z..-z., I 20 (~T
I

CAL'D RUNOFF = 4 '2.. ;;; CFS

Z = 2E.e 2, ,Z/n = J7e? 87

So = AVE GUTTER SLOPE =

Sc = X-SLOPE AT BASIN =

L = 17 FT

PIPE = Vi IN

SUMP = ~IN

SPREAD = )2 FT
,

INLET TYPE: M-1- L.- ~/7

FLOW BY ( ) =

TOTAL Q =

t2 CFS

y.2..C;; CFS

tJ, C/O 7 1 FT/FT

tJ,o/76 FT/FT

From page 27

n = 0.015 for asphalt

V = '2...z.~ Ff/SECc

DESIGN OF INLET

From page 40 Y, = ~,'t~ FT, Q = 28 CFS, L = 17 FT

FLOWBY ~ Lt~'?- 1.. e ~ I ct"~ ?P~ (:;:F-FYn :11~4- TP it U +t6i+),
DCB(MIN)=1.17+0.0233~2 + 1,,-. (} =,. 01,. USE V = 7t (;) FT

Page 32

oK-tJ,.. {/ tJ FT=

V(PIPE) = Q/A =. Z-6 FTISEC ~ 9, q/ ?!15k,
>.Ilf~

Page 31

PIPE DESIGN

TOTAlHNEEDED =0.0233( ~Iq( )2+( t'2..-)t. 01 Jt/J.

SF = Friction Slope = 0. 0 120 3 FT/Ff

SPREAD = Y,ISc =O,?B = :3 J FT IJ~ Cffr/I?C

~ I til 76 fJ~$~ I I JJ>f7nL.- tM:

J v~~.

a~,iD ttl,A ul;ll""·t-~. 1I11 ~/~z,

HEAD

ELEV @ CURB = 70, q?

HGl ELEV = 6t; .. 32-

H = (P,l1S"-1../7 = 7. we FT

SUMP (page 29)

Q/L =~;:; t'J 17b CFS/Ff
~7

yolh = 0,41 FT/Ff

h = " IN

Yo= ~IN

tow,."J -10



Fr/Fr

Fr/FT

CFS

__tJ__ CFS) =

=

LOCATION: ~S!..!..TllA-.L..1Lj.....J...J-../+L.......+1-=-O-JlL........!./-={)_'=:...lfL-

Lt '2-.. r;;; CFSCAL'D RUNOFF =

FLOW BY (

TOTAL Q =

n = 0.015 for asphalt

So = AVE GUTTER SLOPE = t:J, t?o7/

Sc = X-SLOPE AT BASIN = 0 ,O/?b

Z = r:7b1 ~z,. ,Zln = ;7~7, ~e

PIPE DESIGN

-z..o~ FT OK-
V(PIPE) = Q/A =. 'ZB Fr/SEC ~ B,q/ ff/)u::--

~# I t.t z..,

TOTALHNEEDED =0.0233( ~.gl

Page 31

Page 32

SF = Friction Slope = a. 0/20;' Fr/FT

SPREAD = Y/Sc = tJ,)g = '33 FT #tJ Ctfvfet=-/

O·()/76
f/lJf..S.~5 I / /II~'- t.-kr.
I)~,

SubjectlNLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION FileNumber 35902.00

computed.rfuML Checked Date'k/tllqVage U of-Pages
v

_--::..S__ Fr

_--1/......:.7__ Fr

_ .....klt"-"4-- IN

lt~6~ IN

_~}~?:....--Fr

~-t. L.:..LL

V=

INLET

PIPE =

L=

SUMP =

INLET TYPE:

SPREAD =

From page 27

From page 40

DESIGN OF INLET

Y J = Orlf~ Fr, Q = -z.~ CFS, L = /7 Fr

FLOWBY l.tZ,G"- 2.'8 ::: 14=,'5" ({CUnt, IfZ~lI;;/f Z6~~6'"r)

DCB(MIN) = 1. 17+0.0233c..£.q..LY + 2..0 = ?: 0'2,... USE V = ~ (;) FT

ELEV @ CURB = "1::1, q f

HGL ELEV =

HEAD

SUMP (Page 29)

Q/L = ~:; tJ. 7{, CFS/FT
~7

YoIh = 0, q} FT/FT

h = if IN

Yo = 4J6~ IN

rGINEERING COMPANY

@
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I
I
I
I
I
I
I
I
I
I
I
I
I
I



ENGINEERING COMPANY

SubjectlNLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION FileNumber 35902.00

Computed~ Checked ~ Date~age~Of_pagesl

@ 14ff:96 -
,

INLET LOCATION: STA )l.f,~ ",

V= ~.O FT CAL'D RUNOFF = /.b CFS

L= /0 FT FLOW BY ~::1) = '2.4.0 CFS

PIPE = z.:.t IN TOTAL Q = '3t1 ~ 0 CFS

SUMP = 5":7"0 IN So = AVE GUTTER SLOPE = /). ()o/7 Ff/FT

SPREAD = 1.f7,~ FT Sc = X-SLOPE AT BASIN = P, tf)IZ~ Ff/Ff

INLET TYPE: f'J1-/ L-:=..IO' z= ~,o ,Z/n = 63,»,53

n = 0.015 for asphalt

From page 27 Vg = I, 1,/ Ff/SEC

DESIGN OF INLET

From page 40 Yg = O,~ FT, Q = IZ,Lt CFS, L = t() FT

FLOWBY ~ "30 - 11,.4' :;. /7,~C-F5 (~:H2b fl;; :# 2-6k)

DCB(MIN)=1.17+0.0233( },q( )2 + "'to = _).~> I USE V = &~o Ff

HEAD

SUMP (Page 29)

Q/L ={!;;!J ~ o.4§CFS/Ff
'/3 '

yolh = (., () Ff/FT

ELEV @ CURB = 10t80

HGL ELEV = tt.t,lq

H =~,tt .. I,l7 =?; ltlf FT

PIPE DESIGN

TOTALHNEEDED = 0.0233( 7..tf~ )2+(Z("''1,PO )~~

= !!JtLFf g=
V(PIPE) = QIA = 1Z,·l.f Ff/SEC -::r )145"ff7S~

>\ 11ft-
Page 31

Page 32

SF = Friction Slope =0, tJ()Z.~t:, FT/Ff

SPREAD = Y/Sc = 0,54 = if? 2- Ff No ckn'ct
OIPI'J,} ~ J14S~ UZ.
¥~ wJbr~
U477fr~. ..

IN5
~)o

h =

Yo =



CAL'D RUNOFF = C2 CFS

FLOW BY (~t..) = 12~ , CFS

TOTAL Q = 12,b CFS

Ve = I. '2.--1 Fr/SEC

n = 0.015 for asphalt

So = AVE GUTTER SLOPE = t?,t/o/7 Ff/Ff

Sc = X-SLOPE AT BASIN = a"~L2.~ Fr/Fr

Z = 00 t t:J(), Zln = '71:J]. :5:> .

PIPE DESIGN

TOTAL H NEEDED = 0.0233( '.ttl )2+('2-:7X ,tJq f4(

= ~ , J1,.. Fr ~t:-

V(PIPE) = Q/A =. to.? Fr/SEC:;;;. ~ILrt'PI/S~
1. (4:7-

Page 31

Page 32

SF = Friction Slope = PtPt? It:{ ( Ff/Fr

SPREAD = Y/Sc = ~ttto = S--z... Fr Nt:?b~ I

~'OIU ~ iMJ~

~ k(5~-a-.

SubjectlNLET DE IGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION File Number 35902.00

Computed~ Checked 4 Date2-ht/q7~age~of_Pages

@A
~I() Ff

li Fr

ut IN

)~7( IN

,~ Fr

M-I /L~/7
I

? IN

1,7£ IN

PIPE =

SUMP =

INLET TYPE:

SPREAD =

From page 27

From page 40

DESIGN OF INLET

Y e = tJ,t{=B Fr, Q = 16.0 CFS, L = /7 Fr

FLOWBY /7.6 - 16-1,6 t6(fi(J)lv,-"Zf.!r 11' 2"q)
DCB(MIN) =1. 17+0.0233( >\ It I ? + --z.... 0 = ~ \4: Cf USE V = ~ C; Ff

L=

INLET

V=

HGL ELEV =

HEAD

ELEV @ CURB = IO.~t?

6ftd-q

H =~,61-l·l? = ?: 4-tr Ff

SUMP (page 29)

Q/L = lo.Z ;: ()l '4= CFS/Fr
~t?

YoIh =

Yo =

h=

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



ENGINEERING COMPANY

INLET

V=

L=

PIPE =

SUMP =

SubjectlNLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION FileNumber 35902.00

Computed~ Checked xdYifB Date~a'6eMo(-pases I

@ I
LOCATION: STA 1321- Lt0.? - g t-T.

Lt- (!) FT CAL'D RUNOFF = ItJ CFS

17 FT FLOW BY ( ) = t) CFS

Ie IN TOTAL Q = 10 CFS

1,6 IN So = AVE GUTTER SLOPE = 0.0030 Ff/Ff

SPREAD = -..kL- Ff

I
INLET TYPE: M-I '-., /7

Sc = X-SLOPE AT BASIN = o,o2,t:Jo Ff/FT

z= (;O,tJO,Z/n= }»21J';

From page 27

DESIGN OF INLET

n = 0.015 for asphalt

Ve = 1.0 g Ff/SEC

From page 40 Ye = ~({fl...FT, Q = 1'~ ..Z: CFS, L = /7 FT

FLOWBY /

DCB(MIN)=1.17+0.0233(S":-U, )2 + (,0) = )tLf~ USE V = ~FT

HEAD

ELEV @ CURB = ~tf l qo
PIPE DESIGN

TOTALHNEEDED = 0.0233( ~ r,6 )2+( 1ft x:, ()Or7~
HGL ELEV = o(e

Page 31SUMP (page 29)

Q/L = J!Z- ; (),~ CFS/Ff
'1.r<?

yo!h = A, J'L, FT/Ff

V(PIPE) = Q/A = '-1..1_°_ FT/SEC == ~ ~~ Pr!5&C
I'J67

Page 32

SF = Friction Slope = 0, 0077?-FT/FT

h =

Yo =

'7 IN

2," IN



~ CFS

tJ r ()t) }a FT/FT

__tJ::..--_ CFS) =

=

LOCATION: STA 12~-rqLt.5- ?6 1,-,

CAL'D RUNOFF = I~-I 0 -:::. 5 CFS

FLOW BY (

TOTAL Q =

So = AVE GUTTER SLOPE =

n = 0.015 for asphalt

Vc = 1.6& FT/SEC

Sc = X-SLOPE AT BASIN = (J, () Zo Ff/FT

Z = 5f)~ ,Z/n = 3>$3. 'J;>

Q = l2: " CFS, L = 10FT

V(PIPE) = QIA

PIPE DESIGN

TOTALHNEEDED =0.0233( '-t\77 )2+( trq ~t(Jg)74-

Page 31

Page 32

SF = Friction Slope = 0, ()O 37~ FT/FT

SPREAD = Y/Sc = A1.1,. = f t Ff

0\01,.,

FLOWBY _

SubjectlNLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION File Number 35902.00

computed~ Checked Date 'l-/ lI lq'h>age ~of-Pages
! I

_~I;.;..,_O_FT

_""""L=.O__ FT

7,..-41~ IN

,...

SUMP =

DCB(MIN) = 1. 17+0.0233( Ltc?) )2 + 1,.'0 = )t7o USE V = 7.() FT

HGL ELEV = 6t, tl"

H =1.1&-1" i = 6,77 FT

SUMP (page 29)

Q/L = ~ ~ O.2e CFSIFT

YoIh = (tJ, "1 FT/FT

~ IN

Yo =

I ,

~~~
fGINEERING C~MPANY

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

• INLET V:::!?I

V=

'I L=

I PIPE =

I SPREAD =~ Ff
II INLET TYPE: ---!......f'v1_-~1_'-_,_1_0_

I' From page 27

I DESIGN OF INLET

I From page 40

I
I HEAD

ELEV @ CURB = 6qtf;~

I
I
I
I
I h=

I



ENGINEERING COMPANY

SubjectlNLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION FileNumber 35902.00

Computed HYf!J./#vU Checked h Date~ Page 2Lof_Pages

INLET

V=

L=

PIPE =

SUMP =

® I
LOCATION: STA Ip,+~o - ;,q.~ /.;r

2-~ FT CAL'D RUNOFF = 2. '3G CFS

~~o FT FLOW BY fuA-) = I~ 6 CFS

12 IN TOTAL Q = 1,t{t; CFS

3,'1.--) IN So = AVE GUTTER SLOPE = (/.0013 FT/FT

SPREAD = ~FT

I
INLET TYPE:~

Sc = X-SLOPE AT BASIN = Q,()/ ~i3 FT/FT

Z = 77.tq, Z/n = ¥i4b.'
n = 0.015 for asphalt

From page 27 Y , = ~I ;4'- FT, VI = t.~, FT/SEC

DESIGN OF INLET

From page 40 Y , = p ,34 FT, Q = 4-.2.-- CFS, L = ~,() Ff

FLOWBY /
;0

DCB(MIN)=1.17+0.0233( .,,~ )2 + II~~ = 1.~6 USE V = -;,7 FT

O~-=

V(PIPE) = QIA =? .qs Ff/SEC - >I~I fPS
1,1,-J

PIPE DESIGN

• TOTAL H NEEDED = 0.0233( ), z,.1 )2+CU~.ooJI)?

HEAD

SUMP (page 29) Page31r
S ~ ,<t:t;

Q/L =~~ ~~ CFS/FT Page 32
~q~

yJh = ,b:? P·t!feJFf/FT SF = Friction Slope = 0,003/2 Ff/Ff

h = ( IN SPREAD = Y ISc = t;()~ = (~I G:, Ff
I I I

.,:). ~ o,7.B I~ lJ,"'3 -~ I olol'6~

Yo = 31UM IN~ C,7;)S ~O.3S

O\L~ L-c 9'

ELEV @ CURB = ~ql 3B

HGL ELEV = hI I e~

H~11~; ... 1'1? = ~,~, FT



,...

CAL'D RUNOFF =

1?l6-1-60 - 34'·~ '/e.r
"').,62.- CFS

~re? Fr----
_----L...;l'7::.--_ IN

FLOW BY (

TOTAL Q =

) = CFS

CFS

SUMP = 3.7 IN----:..._- So = AVE GUTTER SLOPE = (/1 00>'3 Fr/Fr

Sc = X-SLOPE AT BASIN =SPREAD = ~Ff

INLET TYPE: fvf-I J '-'; 6 f Z = Lto.o ,Z/n =

0.02-70 Ff/Ff

Y =~.Y1 ~I ~~.1'.1,

Y = Ot"A ~I ~ ~ .1 ,

n = 0.015 for asphalt

v = I t ~lf Ff/SEC
I

Q = '3.3 CFS, L = ~ FT

FLOWBY _

I

DCB(MIN)=1.17+0.0233( 2.;;eq )2 + II'l,rj = '2...~~ USE V = :;3..? Ff

PIPE DESIGN

6~,qq

~/. 9G'

• TOTAL H NEEDED = 0.0233( 1,.,?,q

+--Z::f; = 0, ;,'P Ff

V(PIPE) = Q/A = ~.~ Ff/SEC

Yo =

Page 31

Page 32

SF = Friction Slope = ~I ()O UJ§ Ff/Ff

SPREAD = Y/Sc = o:L-1f =

Ot o ?,t70

(



ENGINEERING COMPANY

SubjectlNLET DESIGN COMPUTATIONSProject Cactus Rd

CONTINUOUS CONDITION FileNumber 35902.00

Computed 11't'r;/Hv1Vl Checked Date~ Pagenof_Pages

---------------------------------
INLET ® LOCATION: STA

V=

L=

PIPE =

4-. 0 Ff

tOlO Ff

IN----

CAL'D RUNOFF =

FLOW BY ( ) =

TOTALQ~

"2. ·'76 CFS

__-"__ CFS

-z..,1?6 CFS

SPREAD =~ Ff So = AVE GUTTER SLOPE =
I

INLET TYPE: ""'-I I L= lOse = X-SLOPE AT BASIN =
I

0,,001 ~ Ff/Ff

o. (!) l£7 Ff/Ff

From page 27 Y = P.1-G Ff
I '

n = 0.015 for asphalt

VI = /. :>.:> Ff/SEC

DESIGN OF INLET

a 6, l~
-=-
y 0.1".0 Q = ('-_----')('-_----')0.8 = t· qq CFS

FLOWBY (*3f 10 1f >;,) ~ 2..~- !·Q4 -

From page 28

DCB(MIN) = 1. 17+0.0233( 'I~ )2 + /,Z~ = z..q8 USE V = t.t. O Ff

HEAD

ELEV @ CURB = ~~.54

HGL ELEV = W, £t'L.

H = Bltt-I·I? = 6.'l!5 Ff

PIPE DESIGN

TOTAL H NEEDED = 0.0233( 1,I)t,

=

V(PIPE) = Q/A = ,.~ Ff/SEC

f+Cl~X.ooo]Y

O~

SF = Friction Slope = O.,tJt!?o 71 Ff/Ff

SPREAD = Y/Sc =



"

Ff/Fr

CFS

- 'S;:1 FT

~.O,70 Fr/Ff

tJ'() () I> Fr/Fr

Date nIl~~ Page~ of _Pages

4.. 0 Ff

__/ __ CFS

~, Pe:'O?S

0,1."

0.0170

I
'~I +5"0 - 3lt· S r<;r

z...~], CFS

) =

V, = L.lB Fr/SEC

CAL'D RUNOFF =

LOCATION: STA

FLOW BY (

n = 0.015 for asphalt

So = AVE GUITER SLOPE =

SF = Friction Slope =

SPREAD = Y/Sc =

PIPE DESIGN

TOTALHNEEDED = 0.0233( Lf71

t ~.i0.d = ~. IP Fr
~r,.

V(PIPE) = Q/A = ,."" Fr/SEC

Yc= 0,Z7 Fr,

SubjectlNLET DESIGN COMPUTATIONSproject Cactus Rd

CONTINUOUS CONDITION File Number 35902.00

Computed My~,htvM Checked 4~

V=

INLET

PIPE =

L= ~Ff

,.; IN

_....:.....<17:.......:.·tL Ff ,
INLET TYPE: -..:-M......----'-'~J_L=-----:.-'0__ Sc = X-SLOPE AT BASIN =

SPREAD =

From page 27

DESIGN OF INLET

From page 28

Q = ( )(,-_~)0.8 = I.Cf6, CFS

FLOWBY (~7>'l.. Tl;":tJ.1Y):: 2.?> -I- qcP _ 0.'37 c. F~

DCB(MIN)=1.17+0.0233("?~ )2+ \·V~ = 'Z..,±:~ USEV'=

HGL ELEV =

HEAD

ELEV @ CURB = &g.. 17

fNGINEERING COMPANY

@
I
I'
I
I
I,
I
I
I
II
I
I
I
I
I
I



ENGINEERING COMPANY

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION FileNumber 35902.00

Computed kl'Ct2,l.lfvt&1 Checked Date tYefr((page~f -pages.l

INLET ® LOCATION: STA / lB~5' -. '}1.f.. t; , l-,
V= 4-. 0 Fr CAL'D RUNOFF = 1,76 CFS

L= lo~o Fr FLOW BY (-:t;, ) = 0.62- CFS

PIPE = 1'? IN TOTAL Q = 2.lg CFS

SUMP = Z IN So = AVE GUTTER SLOPE = ~,~o?1 Fr/Fr

SPREAD = t'2..~ Fr Sc = X-SLOPE AT BASIN = t?OI7~ Fr/Fr,
tblt~ /0INLET TYPE: M-f I l-:/O Z= ,Z/n = 4-""74-_>

n = 0.015 for asphalt

From page 27 Y = b.ltt FrI ,

DESIGN OF INLET

From page 40 Y1 = O.[q Fr, Q = '2..~ CFS, L = to Fr

FLOWBY _

,
DCB(MIN)=1.17+0.0233( '.""77 )2 + (. '25 = ~.'4'1- USE V = 4.0 Ff

HEAD

ELEV @ CURB = (P? ~q

HGL ELEV = 74.Lr~

H = B.lt~- t· n = /. '?q Fr

PIPE DESIGN

• TOTAL H NEEDED = 0.0233( \.77 )2+( 2.b)( ,tJog~7
.-

O. , 0- Fr OK

V(PIPE) = Q/A = f· 77 Ff/SEC

SUMP (Page 29)

Q/L = ~; O,-z..'UFS/Fr
tP/?

yJh = P, Lt t::> Ff/Fr

Page31r

Page 32

SF = Friction Slope = 01 oooq? Ff/FT

1'2...?FrSPREAD = Y/Sc = o./q =

tPtO/~

IN

'2,.. IN ::; () I 11 I I.. 0, 19 I

0\<' @ L.=\'3I~ .

Yo =

h=



I

CFS

)2+ (1q,tJPO )7;

ole-

0.0/1.5 FTIFT

/)/37 CFS

Ff

I
12 8+(),?- '34- -~ 12-1

I.G6 CFS

=

V, = 2. '22 Ff/SEC

CAL'D RUNOFF =

LOCATION: STA

FLOW BY (ityU =

TOTAL Q =

n = 0.015 for asphalt

So = AVE GUTTER SLOPE =

Sc = X-SLOPE AT BASIN =

Z = td;o,o, Z/n = ? '3~3

PIPE DESIGN

V(PIPE) = QIA =, 11~'t Ff/SEC

Page 31

Page 32

SF = Friction Slope = t)d)t)t}7J Ff/Ff

SPREAD = Y,ISc = otl6 = /'Ztti> Ff

Ott:)I2.~

• TOTAL H NEEDED = 0.0233( 1.?lJ,

I ' I

IN =0./0 =0 I I u
I •

D:- e L~ (3 +-00

Y = O·lh FfI ,

SubjectlNLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION FileNumber 35902.00

Computed MYfJ//fI/M

~ IN

INLET

V= It·O Ff

L= 10.0 Ff

PIPE = /If IN

SUMP = 1·1 IN

SPREAD = /2.g FT

L-::::: If)
,

INLET TYPE: t1-1 I

I

From page 27

From page 40

DESIGN OF INLET

Y, = o.i C, Ff, Q = I- 40 CFS, L = /0 Ff

FLOWBY (*;'q -;#>i3) = '2..13 - /. qo ::: t'J,1,,3cF.>.
DCB(MIN)=1.17+0.0233( ,,~ )2 + 1,2< =~ USE V = ~.O Ff

HEAD

HGLELEV =

ELEV @ CURB =

H = S'[~-1·/7 = 7,0/ Ff

SUMP (page 29)

Q/L = I· qty'or II Ig CFS/Ff
~~

YoIh = 0 1>1 Ff/Ff

Yo =

h=

IGINEERING COMPANY

@
I
I'
I
I
I
I
I
I
I
I
I
I
I
I
I
I



ENGINEERING COMPANY

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION File Number 35902.00

Computed M'(8,/HvM Checked '-"'f~\') Date~ Page ](] of _Pages

INLET ® LOCATION: STA th7t6q - ~'t,r

V= ArP~ FT CAL'D RUNOFF = '3& CFS

L= ", tI FT FLOW BY ( ) = .,.,.. CFS

PIPE = ztr IN TOTAL Q = 30 CFS

SUMP = 4'.7 IN So = AVE GUTTER SLOPE = (). &0 '27 FT/FT

SPREAD = ']'2-.0 FT Sc = X-SLOPE AT BASIN = II O~(;)" FT/FT

INLET TYPE: M-Z-, l- ;:;-/7' z= ~o ,Z/n = '3'33:>,

n = 0.015 for asphalt

From page 27 VI = It 6Z FT/SEC

DESIGN OF INLET

From page 40 YI = P'Lft? FT, Q = z.~ CFS, L = 17 FT

FLOWBY t#>~T??:JtJ7):=: 30 - ~g ~ '2 CF.>

DCB(MIN)=1.17+0.0233( e.crl )2+ -z.,~ = 5':02, USE V = FT

HEAD PIPE DESIGN

ELEV @ CURB = 07,t1/

HGL ELEV = qq,>Z

H = t~'-I,.,? = ;,ftz" FT

• TOTALHNEEDED = 0.0233( B, t:f/

= 'Z-·1y. FT

V(PIPE) = Q/A =. B.q I FT/SEC

)2 + (>18X0,'" JpJ

of::--

Page 32

Page31/

SF = Friction Slope = 0,0(303 FT/FT

SPREAD = Y/Sc = &',6'{ =
(?to-z...

r; IN

4~7 IN

,>~ ( ,q(' oK.. '
Yo =

SUMP (Page 29)

Q/L = ~~ o",b CFS/FT

Yolh = t?,t(4 FT/FT

h=



____ Fr/FT

...,L---- Fr/Fr

____ CFS

____ CFS

~--Fr

= 0.0233('--__---')2 + ('-- )

) =

=

-."L.-- CFS, L = __ Fr

CAL'D RUNOFF =

LOCATION: STA

FLOW BY (

TOTAL Q =

So = AVE GUTTER SLOPE =

z= _

Sc = X-SLOPE AT BASIN =

V(PIPE) = Q/A = _~_ Fr/SEC

Page 31

~__ USE V = Fr

Page 32

SF = Friction Slope = _

SPREAD = Y/Sc = __ - _

Yc = __ Fr,

SubjectlNLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION FileNumber 35902.00

Computed~ Checked Date1ItJ4, tYage Jg of _Pages
II

____ Ff

____ Ff

_~__ IN

'r- IN

__ Fr/Fr

__ IN

__ IN

~_CFSIFT

,...

INLET

v-

PIPE =

L=

SUMP =

INLET TYPE: ~__

SPREAD =

From page 27

FLOWBY -----A.-------------

DESIGN OF INLET

From page 40

DCB(MIN) = 1.17+0.0233(......__

ELEV @ CURB =

HGL ELEV =

HEAD

H = - -./L...-_ Fr

SUMP (page 29)

Q/L =

YoIh =

.IGINEERING COMPANY

t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



SubjectlNLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION File Number 35902.00

ENGINEERING COMPANY
Computed l/lyp,/~ Checked ~/~ Date;'\...:..'t.;.~1"h Page 2.1-of -Pages"

So = AVE GUTTER SLOPE = t!?,t!'o5'1 Fr/FT

FLOW BY (1f--S5) = ~,(;) CFS

TOTAL Q = 2,0 CFS

INLET

V=

L=

PIPE =

SUMP =

@
4;'.0 Fr

IO.f!) Fr

It? IN

2.G IN

LOCATION: STA

CAL'D RUNOFF =

17-(:, rl.t£? - 3t.t-f7' LT

I. " CFS

SPREAD = I" 'Z" Fr Sc = X-SLOPE AT BASIN = o.ol3e Fr/Fr,
INLET TYPE:~ -I I L=-/ () Z = 72.. Y. G.. , Z/n = --Y ~>1

I

n = 0.015 for asphalt
\

From page 27 Y= o. "2.1 Fr, VI = /. B7 Fr/SECI

DESIGN OF INLET

From page 40 Y = 0,'2.-/ Fr, Q= ].,0 CFS, L= /0 FrI

FLOWBY _

DCB(MIN) = 1. 17+0.0233( '2..4-4-' )2 + I-ZG = '2..;;6 USE V = 'f.O Fr

HEAD

ELEV @ CURB = 67, Y1
HGL ELEV = ~,57

PIPE DESIGN

• TOTAL H NEEDED = 0.0233( 2-.4:4- )2 + ('7.0'!. .e:;o/ ~.>

O/;::::..-
H =,/,?~ #·Ii = (;, ~I Fr V(PIPE) = QIA =. '2..4- It Ff/SEC

SUMP (page 29)

Q/L = ~ := 0,:3 " CFS/FTm
YoIh = 0,70 Ff/Ff

Page 31

Page 32

SF = Friction Slope = O,()()/@3 Ff/Ff

f

SPREAD = Y/Sc = o. 2-1 =
0.01';'8

7 IN

,... I· I2-."":7 IN -= o,"Z-1 ~ O:z,

O~ @. (;. \"3' +eo'

h =

Yo =



,...,I,
I~~
, '

E

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

TYPE N FOR UNCURBED AREAS File Number 35902.00

Computed )/,'(8/ If1A.11 Checked ~ Date!Jdl% Page '=tQ of -Pages

DCB = 1.17 + 1.5 ( Itt;; )2 + t. 1,5' =v= ~·4q FT ()~~ v= "3.0 pr
64.4

SPREAD = DEPTH/Sc = (p. Lt' = G,6 FT ~

oI 0 '.> 2..c::=> -

INLET
@

LOCATION STA 126+-l.r~- 3S'rr

v= 7.0 FT CAL'D RUNOFF = '.0 CFS

PIPE = I? IN FLOW BY (-Jf:Jt+ ) = 0,2.3 CFS

INLET TYPE: TYPE N TOTAL Q - I· 23 CFS

-GINtlrt..E BASIN Sc = o. o"3~o FT/FT

COMPUTATION OF DEPTH

oK-

HGL

HEAD(H) = 1.[Q - /-/7 FT -:s: t. ~ '2. Pr

H NEEDED = I.5C (.0 )2 + "16f.. olot:?o~1 +~
64 Lcrss.4

TOP OF GRATE = __IJ_'_,_7_0_

=

n = 0.024 for unpaved road area

Sf = 0,0003/

- ;:'33 FTP = 10.66 x 1
2

From Page 30 Curve A

Q= 1,7.-1 =0,'2."3-
P ~:>:>

DEPTH = f)11 B FT

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



ENGINEERING COMPANY

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

TYPE N FOR UNCURBED AREAS FileNumber35902.00

Computed #uAA Checked-4-- Date {1.-/If/q, Page ..:t1 of _Pages I

INLET LOCATION STA

INLET TYPE: TYPE N

QO()6Lt BASIN

V=

PIPE = U2 IN

CAL'D RUNOFF = )'4-' CFS

FLOW BY ( ) = --- CFS

TOTAL Q = >~ f.t , CFS

Sc = 0,0/6q FT/FT

COMPUTATION OF DEPTH PIPE

From Page 30 Curve A

P = 10.66 x ~
2

Q = -;·4 f
P (0.1>6

DEPTH = tJ.1.-4- FT

TOP OF GRATE = __6_4-=-·_~_O_

HGL = ~il "

HEAD(H) = t;;q" - /. I' FT::;. Lt·7'3 Pr

H NEEDED = 1.Sa,/7 )2 + -tl:l. * (/0 'Z;,6 1-~
64.4 lo~s

= p,':3?'FT O~-
n = 0.024 for unpaved road area

DCB = 1.17 + 1.5 ( ~,1 )2 + (,U'
64.4

= V = ~.&-O

SPREAD = DEPTH/Sc = __O_l_~__ =

0, t?[ 61



Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

TYPE N FOR UNCURBED AREAS File Number 35902.00

computedlJyt,y Checked 0fV(B Date~ Page ~of_Pages

INLET ® LOCATION STA 111+-50 - '-t 3 I r<:r

V= >,,0 Fr CAL'D RUNOFF = >t'fl CFS

PIPE = /7 IN FLOW BY ( ) = ~ CFS

INLET TYPE: TYPE N TOTAL Q = >-lfl CFS

POU~ BASIN Sc = &>.ot37 Fr/Fr

SPREAD = DEPTH/Sc = __o_l1,_lf _
0.01)7

-

17/~ Fr

PIPE

TOP OF GRATE = 6ft .. t.to

HGL = !iBtbl

HEAD(H) = 5;?q-/~/7 Fr == it- 6~ 17

H NEEDED = 1.5{ 1,.77)2 + 4!Jx -00 2. '3 6.f~
64.4 ~~

= V = 1,,6 [) Fr 11~~ V=1. I!:) ft

n = 0.024 for unpaved road area

Sf = fhOO z)~

COMPUTATION OF DEPTH

From Page 30 Curve A

P = 10.66 x z,..
2

>14-1Q = -:;:. tJ,:> "2.-
P LOa f; 6

DEPTH = __O_I_2,._~_Fr

DCB = 1.17 + 1.5 (2:71 )2 + !,'U
64.4

.f
I
I
I
I
I,
I
I
I
t·,
I
I
I
I



ENGINEERING COMPANY

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

TYPE N FOR UNCURBED AREAS FileNumber35902.00

Computed~ Checked Y1f-5 Date~ Page ~of_Pages I

INLET ®
V= 1.? Fr

PIPE = t~ IN

LOCATION STA

CAL'D RUNOFF = -? " CFS
-------'~---

FLOW BY ('-- ) = .,.,~__CFS

INLET TYPE: TYPE N TOTAL Q = r,P CFS

,f:,IPL£ BASIN

COMPUTAnON OF DEPTH

From Page 30 Curve A

p = 10.66 x :3
2

Q = 7·0 I.---- :: 0\ ~ <t
p ,~qq

Sc = __--"I<-:~:.....::()'__'z..::::..-=.(!;J FT1FT

PIPE

TOP OF GRATE = t q. a,O

HGL = ~·lo

HEAD(H) = 6.~ - (-/7 Fr =:- 7.3~ fI

H NEEDED = 1.5(5:6')2 + 'Zo)( ,,()t) q4~
64.4

DEPTH = o. ')0 Fr

n = 0.024 for unpaved road area

Sf = b, ()O qtj~

DCB = 1.17 + 1.5 (5~61 )2 + I. 'lb" = V = __3_,_/7__ Fr
64.4

SPREAD = DEPTH/Sc = __{)_,_"}_O__ = __/~__ FT

().o20



1I1+-~" - 7(.(·5' ''-1'

1.75 CFS

LOCATION: STA

CAL'D RUNOFF =

,..
Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION FileNumber 35902.00

Computed -Hv It1 Checked '-1:;£ Date/~ Page~ of _Pages
IGINEERING COMPANY I

• INLET _~ _

V = :3.~ FT

I ,
.~i!J

DCB(MIN)= 1. 17+0.0233( t. 't ~ )2 + 1.2t; = ~'t7 USE V = ~.~ Ff

{

o}c:::-

(2, ()O 3" FT/FT

~ l " z., t -z, FfIFf

/ CFS

~CFS

FLOW BY ( ) =

TOTAL Q =

So = AVE GUTTER SLOPE =

n = 0.015 for asphalt

V, = '.~~FT/SEC

Z = Lt7- I? ,Z/n = 1/ '+"t-

Sc = X-SLOPE AT BASIN =

V(PIPE) = Q/A = /.4-7- Ff/SEC

Page 31

Page 32

SF = Friction Slope = /),()t?06z., Ff/FT

SPREAD = Y/Sc = 0,21., = /0. '+ Ff
0.02.1 z..

PIPE DESIGN

• TOTAL H NEEDED =0.0233( tdjt.. )2+(26,(. ~0961-
,

Y , = b.21, FT,

Y , = tJ,Z:2... FT, Q = '2..' CFS, L = ~ Ff

'Z,'1f6lN : Q~o <. O,~2.

O~ @. L::.'1'~

L= (PI''' FT

PIPE = 15 IN

SUMP = t,.,4:G IN

SPREAD = lo,'t_ Fr

INLET TYPE: tv1-/ t t--= 6'
I

DESIGN OF INLET

From page 40

FLOWBY --""'/=---- _

From page 27

HEAD

ELEV @ CURB = &:. ";t. 8 q.-

HGL ELEV =

Yo =

SUMP (Page 29)

Q/L = I:': OJ '2:1 CFS/Fr

yolh = Olt.;q Ff/Ff

h = 5 IN

I
I
I
1
I
I
I
I
I
t
I'

I
I
IJ
I



ENGINEERING COMPANY

INLET

SubjectlNLET DESIGN COMPUTATIONSProject Cactus Rd

CONTINUOUS CONDITION File Number 35902.00

Computed~ Checked Date1t-/t,olql Page ~Of_pageS'

,
LOCATION: STA 1/I+4~ - 34· G 1<..,

V= CAL'D RUNOFF =

L = I ~ Ff FLOW BY ( ) = /' CFS

PIPE = I t7 IN TOTAL ~= ;,. 66 CFS

SPREAD = l't, ~ Ff So = AVE GUTTER SLOPE = O.t)o >'2- Ff/Ff
,

INLET TYPE: M-I I L.:. lOse = X-SLOPE AT BASIN = ~. oleZ Ff/Ff

Z = r't·tf~ Z/n = ,~61.
n = 0.015 for asphalt

From page 27

DESIGN OF INLET

From page 28 LILA = 1"; = th6q
'2.-0,1/5

Q = ( )( )0.8 = "2. ~z.. CFS
'----'

FLOWBY (.ff4'3 fP :114-5"): ~.66 - 2..-, >"1- ~ 1·>4 CF~

I

DCB(MIN) = 1. 17+0.0233( '~~q )2 + /1'2.S = 2.5'0 USE V = tr.O Ff

PIPE DESIGN

TOTAL H NEEDED = 0.0233( 1, 'aet )2+(1<;'1100 10)1

;'f:q Ff/SEC

+bevt4 =
[,ose,

V(PIPE) = Q/A -

HEAD

HGL ELEV =

ELEV @ CURB =

SF = Friction Slope = 0, tJ%q Ff/Ff

SPREAD = Y/Sc = ~, '),-1 = l'-t· tB Ff

~,t>I~



t:/I 007" Ff/Ff

0.0 '2.l.f "2,....FI'/FI'

/' CFS

-z.,q~ CFS

~.qt:; CFS

) =

CAL'D RUNOFF =

I
LOCATION: STA /06+00- >!.t.b L-I

FLOW BY (

TOTAL QA=

n = 0.015 for asphalt

So = AVE GUTTER SLOPE =

Se = X-SLOPE AT BASIN =

PIPE DESIGN

TOTAL H NEEDED = 0.0233( l. ")~ )2+< '26x, oooy:rc..
+-~ p.t t7 et)~!A~ - Ff -
V(PIPE) = QIA - '176 Fr/SEC

SF = Friction Slope = OI~OO I{b Ff/FI'

SPREAD = Y/Se = t>t~~ = 1I.~ FI'
&,; 0 2.4' v

Fr,

SubjectlNLET DESIGN COMPUTATIONSProject Cactus Rd

CONTINUOUS CONDITION File Number 35902.00

Computed Hvfv1 Checked DatJ1d!~1f1 Page .!±foE_pages
I

®
\.t.o Fr

( P.t? Fr

I~ IN

/i.b Fr
I

M-I I L,;:; 10,

INLET

V=

PIPE =

L=

SPREAD =

INLET TYPE:

From page 28

From page 27

DESIGN OF INLET

a =0[6_ R=
y t:>IZ~ QA Q = ( )( )0.8 = Z. 17 CFS

'----' '---'

FLOWBY (~'t't - ~ 4-6") ::= 'Z.tl?- 'l,./? .= th78 C~
./

DCB(MIN)=1.17+0.0233( I. 7~ )2 + I, '2-'5' = ~·Lt~ USE V = ~.O Fr

HEAD

HGL ELEV =

ELEV @ CURB =

fGINEERING COMPANY

t
I


I
1,
I
t
I
"J

J
I
I
I
I
I



ENGINEERING COMPANY

SubjectlNLET DESIGN CO MPUTATIONSProject Cactus Rd

CONTINUOUS CONDITION File Number 35902.00

Computed MvWl Checked Date l1fI'1t{f Page not _Pages I

INLET

V=

L=

PIPE =

It·O FT

~FT

1'7" IN

LOCATION: STA

CAL'D RUNOFF =

FLOW BY ( ) =

TOTAL QA=

\DC;-toO - >Lt ..§'~
'l.·Cfc? CFS

l,~'4 CFS

_4""-'-'?ti.. CFS

SPREAD = So = AVE GUTTER SLOPE = 0 l- 00 3"l... FT1FT
1

INLET TYPE: 1vi -I I 1.- -:::. , 0 Sc = X-SLOPE AT BASIN =

From page 27

n = 0.015 for asphalt

VI = 'tbS FT/SEC

DESIGN OF INLET

From page 28 <2A/LA =-- UL
A

= 13
~L.q,

TOTAL H NEEDED = O.0233( 1.. II )2+( ~t7)t1oo/)J7

.r~ - o. ~ "Z.. FT O~

V(PIPE) = QIA = ~.II FT/SEC

a=~ R=
y 01'U1 QA Q = ( )( )0.8 = "Z.,~O CFS

F'LOWBY (:t 4'~TP ~~) ;:;. 4:-l U! - tz..,. '-0 - l~Gq cfS

DCB(MIN) = 1. 17+0.0233( '2.·11 )2 + I·~ = Z-,% USE V = 4·0 FT

HEAD PIPE DESIGN

ELEV @ CURB = 61·?"3

HGL ELEV = r;6~7e

H =4:·n-I· I? - 2.7~ FT

SF = Friction Slope = t), tJO1>7 FT/Fr

SPREAD = Y/Sc = o,'U1 = Lblz" FT

t?~t;/7q



1f·1 FT

()~?8 CFS

}. ,,~ CFS

2.. ",>0 CFS

v = ,.~~ Ff/SEC
II

CAL'D RUNOFF =

,
LOCATION: ~S~T~A_I_o..:-(+'....::.7_2.._-_>---::Lf_.. ~_l..1-:...

FLOW BY ~t.tq.) =

TOTAL Q =

Z = -;??1 ,Z/n = ~~,Z-I

n = 0.015 for asphalt

So = AVE GUTTER SLOPE =

Sc = X-SLOPE AT BASIN =

Q = -;,~ CFS, L = b.~ Ff

PIPE DESIGN

Page 31

Page 32

SF = Friction Slope = ~,t!JoLq:; Ff/FT

. TOTALHNEEDED = 0.0233( '2.,GC? )2+r¥?'ktJt?! Yi3
" I~ Ill-- q

-r t9;S 1:1 = 0 1 2.- FT ~

V(PIPE) = Q/A = '1",70 Ff/SEC

FT,

I, 't>/ FT

y = O.>~ FTII ,

FLOWBY _

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION File Number 35902.00

Computed rtvl1 Checked Datitko!qt Page ~of_Pages
U I

@
~,'7 FT

b.O FT

Ir; IN

Z.q~ IN

~ IN SPREAD = Y/Sc = P.Jo =

/ I Ott> 1..'~1,...Q(IN = 0/1.'5 ~ O,"~D

D\c... € L.~ct 1+00

,...

INLET

V=

L=

PIPE =

11.10 Ff

L~~'INLET TYPE: _-LM~-...!.I_).J-'--==-_

SUMP =

SPREAD =

From page 27

From page 40

DESIGN OF INLET

HEAD

ELEV @ CURB = §"tf·/ 't

HGL ELEV = G&. Lb

SUMP (Page 29)

Q/L = ~~ _ ~.?1 CFS/FT
. Pfj

YoIh = o,9! Ff/Ff

Yo =

h=

I ,
_/~ ~.

d ..a....::J
_GINEERING COMPANY

J
I
I
I
1,
I
"

I .DCB(MIN)=1.17+0.0233( ~~ )2 + '.'2.~ = 'Z,G? USE V = ~...~ Ff

I,
I,
I
I
I



ENGINEERING COMPANY

INLET

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION File Number 35902.00

Computed~ Checked ,·::rry1o Date~ Page~ of -Pages I

,
LOCATION: STA tOo+-tt~ - let LT

v=

L=

CAL'D RUNOFF =

FLOW BY ( ) =

~l.t.G CFS

__/__ CFS

~4:'~ CFSPIPE =

SUMP =

~IN

6.1.h IN

TOTAL Q =

So = AVE GUTTER SLOPE = Ot a:J37 1FT____ FT

SPREAD = 't3,7 Fr ,
INLET TYPE:~ -"'2- I L- ~ J t:::'

I

Sc = X-SLOPE AT BASIN = tJ,oz,66 Fr/Fr

Z = 22-74, Z/n = Z~~6. ~7

n = 0.015 for asphalt

From page 27

DESIGN OF INLET

From page 40 Y
1

= oJ;~Fr, Q = "z....Z, '2..-CFS, L = lo FT

FLOWBY~ Lot? -~'r~ ):::::: 2.-4,5 - 2..-"2.'2,. ': Z,J c Fs
I

DCB(MIN) =1. 17+0.0233( /,07 )2 + '2.c? = lk"'=:>'7 USE V = 4=-'7 Fr

HEAD

ELEV @ CURB = ?'tit· [ '&>

PIPE DESIGN

TOTALHNEEDED = 0.0233( /.01 )2+( 32.-)':.0 Q )8-7-

HGL ELEV = ?b... ll =

v(PIPE) = QIA

'-q1 Fr

..,.O? Fr/SEC

SUMP (Page 29)

Q/L = ~:; ' .. ll CFSIFT

~~
YoIh = <- {, M? FT/FT

Page 31

Page 32

SF = Friction Slope = (). 00 ~z.-. Fr/Fr

h = tG IN SPREAD = Y/Sc = () t 6~ = '2"3,7 FT
{)oS; O,,~~

Yo = ~ zh IN -;c 0 S'2. i.~

Ok-@. /... ': ~3 too



CFS

0,00'37 FT/FT

().oz66 Fr/Fr

_.....<:/~_CFS

I
lOOf21- 71 Lf

- /, o? Ff/SEC

) =

CAL'D RUNOFF =

LOCATION: STA

FLOW BY (

TOTAL Q =

Z = :>7.5g, Z/n = ~~.--Z?

n = 0.015 for asphalt

VI = 1·15' FT/SEC

So = AVE GUTTER SLOPE =

Sc = X-SLOPE AT BASIN =

PIPE DESIGN

TOTALHNEEDED =0.0233( 7l-°/ )i+(UX,~~f'"t.,..

- I~,~ Ff EE-
V(PIPE) = QIA

Page 31

Page 32

SubjectlNLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION File Number 35902.00

ComputedJv'~ Checked Date~ Page 2.. of _Pages
I II I

;- IN

SF = Friction Slope = o.~o g Z. Fr/Ff

SPREAD = Y ISc = t:J,·6j = "2..1,7 Ff
, I

-'l ". 0 ,5~ (/, crz,b&
h,,,? IN =O,S,,' " oAr:

O~ @. Lo; '2..~' too

10.. 0 FT

__~_Lt_IN

bl1--~ IN

1.:;,7 Fr
I

M_'2.,L:={O

V=

INLET

PIPE =

L=

INLET TYPE:

SUMP =

SPREAD =

From page 27

From page 40

DESIGN OF INLET

YI = p~tztZ" FT, Q = 2'2-. '2,... CFS, L = lo Fr

FLOWBY (:# lfg (P ~ t.tq ) := Z-4·t:?- z.:z.,~ -== 2-. '3 c Fs
I ,..-

DCB(MIN) = 1. 17+0.0233( 1. 0 7)2+ 1..(/ = 4' .. "?1 USE V = 4-l~ Ff

HEAD

ELEV @ CURB =

HGLELEV= ~&'3

H = 4:. oq-I,/?= 2. .q1.. FT

Q/L =~:%_' .. 0 CFS/Ff
~ ...

yJh = -v'"?:l I, '/,7 Ff/Ff

SUMP (page 29)

Yo =

h=

I,GINEERING COMPANY

@
I
I
I,
,
I
I
I
I
I
f
I
"

I
I
I



ENGINEERING COMPANY

INLET

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION FileNumber 35902.00

Computed ./-fvtt1 Checked :-6 Date~ Page .21of _Pages I
,

LOCATION: STA erq~ - 74" ~ U-

V=

L=

PIPE =

SUMP =

~.o FT

10 FT

,~ IN

-:>L-~ IN

CAL'D RUNOFF =

FLOW BY (:~~) =

TOTAL Q =

So = AVE GUTTER SLOPE =

,. t> CFS

Lf,b CFS

It£~ CFS

0.00 >' FT/FT

SPREAD = 1'5 FT

I
INLET TYPE: H - I J I- -::. I 0,

n = 0.015 for asphalt

From page 27

DESIGN OF INLET

From page 40 Y. = o.3} FT, Q = '.0 CFS, L = /0 FT

FLOWBY-- •.c/o::::.--------_
DCB(MIN)=1.17+0.0233( w.-.~ )2 + \.'2t? = "2..t1 0 USE V = ~IO FT

HGL ELEV =

HEAD

ELEV @ CURB = ~.GS

6G'~02.

PIPE DESIGN

TOTALHNEEDED =0.0233( c..r.«
-I-~~ = ~Jt" Fr

V(PIPE) = Q/A - Lt:~ FT/SEC

)i+('-4X .00 )b't

O~-
SUMP (page 29)

Q/L = Sl ~ o.~ CFS/FT
~

Y 'h -- 13 0 7'/ FT/FT0' I 10

Page 31

Page 32

SF = Friction Slope = (), tJo6-;' FT/FT

h =

Yo =

'5 IN SPREAD = Y,ISc = tJ (:t> =

t/,~t1

/5 FT



12- ~o'"3 7 FTIFT

Lt·73 CFS

__1'_61-,-- CFS) =

Checked_~J(Yvf~,5::::--_ Date__ Page .z1::.of _Pages

CAL'D RUNOFF =

FLOW BY (

TOTAL Q =

n = 0.015 for asphalt

V, = lt~ FT/SEC

So = AVE GUTTER SLOPE =

Sc = X-SLOPE AT BASIN = ~I ~2,,,7) Fr/Fr

Z = 52;?..o, Z/n = >-"3:>:>,"33

PIPE DESIGN

TOTALHNEEDED =0.0233( )~95 )i+(1S/<,oo'Y~~

-r7:::! = ~172 FT OIC

V(PIPE) = Q/A =, "J~~ FT/SEC

Page 31

Page 32

SF = Friction Slope = IJtOP 41'5'qFT/FT

SPREAD = Y,ISc = o,~ = /~ Fr
O,tn./)b

Y = 1/,30 FT
I ,

Y, = 0.30 FT, Q = &? , CFS, L = I 0 Fr

FLOWBY ~~ _

SubjectlNLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION FileNumber 35902.00

~ IN

1,tf' IN.::- 0, (~ .(OI~O

O~ eo (..-:./3'~

,...

V= 4-.0 FT

L= Lo FT

PIPE = l~ IN

SUMP = ~,4' IN

SPREAD = lt5 FT

INLET TYPE: M-I I L-:./O'
I

From page 27

From page 40

DESIGN OF INLET

,
DCB(MIN) = 1. 17+0.0233( ~.~ )2 + 'It;" = 2,.. 7~ USE V = 4:-0 FT

HGL ELEV =

ELEV @ CURB = ~IGG

HEAD

H = 2.5) -1.17 = 'Z.-, ~, FT

SUMP (page 29)

Q/L = !:!:23 - ~k't? CFSIFT
~,.

YoIh = I'" ()lb€ Fr/FT

Yo =

h=

f ,
~~~.~ .
__d Computed~
fGINEERING COMPANY LI ----J(J-I ....J

INLET ® LOCATION: STA 4q~- 1t;.G/~

3.oct CFS
I
I

•I,
I
t,
I
I
I
1
I
J
I
I



ENGINEERING COMPANY

SubjectlNLET DESIGN COMPUTATIONS Project .Cactus Rd

CONTINUOUS CONDITION File Number 35902.00

Computed Hye!/ft1e:1 Checked Date~ Page ;2.lof_pa~
•

So = AVE GUTTER SLOPE =

INLET ®
v= 7.0 Fr

L= iO Fr

PIPE = I~ IN

SPREAD = Il-t'~ Fr

INLET TYPE: M-l lL-::-IO

LOCATION: STA

CAL'D RUNOFF =

FLOW BY ( ) =

I
?f~-h?o - >Lt..~ L-T

~t~t.- CFS

~ CFS

'?.-,~ CFS

o.oolq Fr/Fr

tJ,o/raq Fr/Fr

From page 27

DESIGN OF INLET

Y&= C?, 2~ Fr,

Z = ,z-',ql Z/n = ~GZ-7--'

n = 0.015 for asphalt

v = /. 4- 0 Fr/SEC
&

From page 28 LILA = /3 = o,~ 7
I*?

Q = ( )( )0.8 = 2.. "~CFS

FLOWBY ('*"'5/ tv :If !73),;::; ~~~- z.~ 1'2,. := 0.70 c.PS

DCB(MIN)= 1. 17+0.0233( /.72,.. )2 + 1\ t< = ~.4-q USE V = ~o Fr

HEAD

ELEV @ CURB = -r;77. tt~

HGL ELEV =

PIPE DESIGN

TOTAL H NEEDED = 0.0233( 1- 72- )2+(UlX,OOO 'ffl

J-~ v"V - 6 (::..
1 ~sZ1 - O·(Lt Fr _

V(PIPE) = Q/A = ,.72- Fr/SEC

SF = Friction Slope = O.oooql Fr/Fr

SPREAD = Y/Sc = 0, z., <B - 14. ~ FT

t)!o/~



CFS

CFS

= Lt.,4- FT

'1... ~ 2... CFS

0.000'!?3 Fr/Fr

CFS----) =

VI = 1.15 Fr/SEC

CAL'D RUNOFF =

LOCATION: STA

n = 0.015 for asphalt

FLOW BY (

TOTAL QIr"

So = AVE GUTTER SLOPE =

PIPE DESIGN

SF = Friction Slope =

TOTALHNEEDED = 0.0233( I. '!JI )2+( >~YI000(3

r~~= ()~ oq Fr t/IC-
,. >(V(PIPE) = QIA = Fr/SEC

SPREAD = Y/Sc =

~/LA = __

Y =O\'Z.' FrI ,

SubjectlNLET DESIGN COMPUTATIONSProject "Cactus Rd

CONTINUOUS CONDITION FileNumber 35902.00

Computed 11'(f?!~ Checked -rv;/i> Date~ Page Z!:/.. of -Pages

@
3.:7 FT

6.0 Fr

I~ IN

Lh~lf FT ,
M-I / L= ~

a ~,lb-=-
y 0,24

V=

INLET

PIPE =

L=

INLET TYPE: -~--":-l-- Sc = X-SLOPE AT BASIN =

SPREAD =

From page 28

From page 27

DESIGN OF INLET

Q = (,-__)(,-__)0.8 = 1·1;1

F"LOWBY (#!5Z 1f;?:tf5"4) :=; z..~- 1.61 : /''2.1 &F5

DCB(MIN)=1.17+0.0233( 1.31 )2 + 1,7-17 = 2--4:' USE V = >~r:; Fr

ELEV @ CURB = G7. 'U1

HGL ELEV = 5;'L-~--

HEAD

FGINEERING COMPANY

,
I
I
I
I'
I
J
'. <,
I
I,
J
I
I
I
I



1

ENGINEERINC COMPANY

SubjectlNLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION FileNumber 35902.00
,

Computed Mt(8 /Hyw!. Checked ro Date J1.-/1 e?k(/Page~t _Pages Ir .

('I .... ..
; ., -.... - ,

LOCATION: STA ~ - ~4·~l-.1

So = AVE GUTTER SLOPE =

INLET ®
V= (r.o FT

L= 10.0 FT

PIPE = 17 IN

SUMP = -z,,4f IN

SPREAD = kO.G FT
I

INLET TYPE: M-I , '-~to,

CAL'D RUNOFF =

FLOW BY ( ) =

TOTAL Q =

Sc = X-SLOPE AT BASIN =

n = 0.015 for asphalt

J.o~ CFS

0, to CFS

'?7~ CFS

(), ()~ tCJ FT/FT

t? I 0/3/ FT1FT

From page 27 VI = Itl.e, FT/SEC

DESIGN OF INLET

From page 40 Y = 0.,1,,7 FTI , Q = !t.3 CFS L = tOFT,

FLO~Y ~

DCB(MIN)=1.17+0.0233( )~07 )2 + J't..~ = 1.6q USE V = Lf,o Fr

HEAD

ELEV @ CURB = ?bIO~

HGL ELEV = g'Z--.t7P(

H = l,Ltt5'",..,. /./1 = -z.-, '2..~ FT

PIPE DESIGN

TOTALHNEEDED = 0.0233( 5.,07 )i+(~X,{)O y.-q

-r~ = 0\ tt£t Fr 01<-

V(PIPE) = QIA = "3.07 Ff/SEC

SUMP (page 29)

Q/L =~ 0,;$ CFS/FT
/0

YoIh =

h =

Yo =

tJ/§iq Fr1FT

5 IN

rz..·1~IN or; ()/2 S <. O'-'L7

D~ ~ L,,: 13 I .j;,o

Page 31

Page 32

SF = Friction Slope = Of 00?1 Ff/FT

SPREAD = Y/Sc = /), Z? = ~." Ff

010/ }I



?tJ~ CFS

,. Z. t CFS

4,14 CFS

P, ~~/'t FT/FT

(},ooqq Fr/Fr

FT/SEC

) =

, Z/n =

FLOW BY (

CAL'D RUNOFF =

LOCATION: STA

TOTAL Q =

z= IO/.tJ/

n = 0.015 for asphalt

So = AVE GUTTER SLOPE =

Sc = X-SLOPE AT BASIN =

Q = 4-' '3 CFS, L = 10FT

PIPE DESIGN

TOTALHNEEDED =0.0233( >\~q )2+(1?X,O~);'''74'

.t~ V1.- = 0.1;0 FT ~
~)...-

V(PIPE) YQ/A =, 7.yq FT/SEC

Page 31

Page 32

SF = Friction Slope = tl, tJO J7"t FT/FT

SPREAD = Y,ISc = o. Z? = 't7,:; FT

OI~()'l1

FT,

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION FileNumber 35902.00

Computed Yrt (j !.Hvwt Checked e Oateh/!a;.f;f Page~ of _Pages
v I

},?,.. IN

~/.3 Fr

I
to-1 J 1-=:./0

I

@
L,=.C? FT

/0, tI FT

/'5' IN

V=

INLET

PIPE =

L=

SUMP =

INLET TYPE:

From page 27

SPREAD =

From page 40

DESIGN OF INLET

FLOWBY ~

I
DCB(MIN) = 1.17+0.0233( >1 yq )2 + I,~ = t. 70 USE V = Lt· 0 FT

HEAD

ELEV @ CURB = t7"~.1 0

HGL ELEV = ?"2...~q

H = 1.~t - i-I'? = '2.-,34: FT

YoIh = 0,42 FT/FT

h= 5 IN

"2/ I
I . I

Yo = IN =OdS ~ 0,2.1

Ct-

SUMP (Page 29)

3,08 4
Q/L = ~r 0, '2. CFS/FT

I~~
d

fGINEERING COMPANY

I
I
I'
I
t
I,,
J
I
t
f
,I
I
I
I



ENCINEERINC COMPANY

SubjectlNLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION FileNumber 35902.00

computed~checked jvg6 Date!7. Page£Lof_Pages I

CAL'D RUNOFF =

INLET

V=

LOCATION: ~S~T~A_""",,"g:...:.7...:..-rSO-=_---=-7~'_'-:-L:_T
( 8,.:J"} Av~")

26r~ CFS

Z = t?(),O , Z/n = 22J'3

Sc = X-SLOPE AT BASIN =

So = AVE GUTTER SLOPE = tz. 00 10 FTIFT

0l () 200 FTIFT

__./"__ CFSFLOW BY ( ) =

TOTAL Q =

L = I} FT

PIPE = 1d-r IN

SUMP = Lt.~ IN

SPREAD = Lf'2- FT
f

INLET TYPE: fv{ - '2.../ f-~ /7

From page 40

From page 27

DESIGN OF INLET

n = 0.015 for asphalt /\{o~ .. : )l~G .. 73c-+~:. I-oa'
d@C\.A.rJ:,:. O:S' t e trf~"\"::'L I

YI = ()l-~lt FT, VI = /./1 FTISEC /Vo ez,ue?t-;(jY\ ~ld flow
Cf-t- 'J'b 81 '"lTA-~€ ! ~fJ/i H'r;
~/oL-O eCAl-tClI17 ,.~ pf'C'bCl. 7
r~~tJf't:i bl-e... ,

YI = PIC/7FT, Q= 1,.f; CFS, L= 17 Fr

FLOWBY (st-551f:)":I(57) = 1-6l~- "z,i,t':::' ~'7cF>

DCB(MIN)=1.17+0.0233( ~..t:tl ? + 't..o = ~o2. USE V = :;;,,0 FT

PIPE DESIGN

TOTALHNEEDED = 0.0233( ~I q/ )2+(21,.)(.'6>/1 'Plf

V(PIPE) = Q/A - 8.1' FTISEC

HEAD

ELEV @ CURB = ~, >1
HGL ELEV = 0 ..~,

H=~ = 1,..'~1 FT

= 'l.../4'_ FT o~-
SUMP (page 29)

Q/L = J:!- , JLI~ CFSIFT
~ olQ4-

yJh = 31 PAr FTIFT

h = ~ IN
4 .'1 ,.,

Yo = ~IN';~ <D.4-7

{)(<-

Page 31

Page 32

SF = Friction Slope = 0,0 I >Ott Fr/Fr

SPREAD = Y/Sc = Ol-Stf = I..f2..... Fr _ IJ-O ch1'i.e.
p.p z.. ~ '1':.;, I ... ~

U-VI~S WI)~ ~Af-.-

!h;~ ;nf('~ecl:()}1 w;/I q/wa.7~ flood e~r
vJhen laf€""A/~ Ct,,~ ;n~~cdf.,! w/"f-.h(~d(u;>·''1n.



Fr

Ok-

t/, 0 '2 (;)0 Ff/Ff

FTISEC

FT

07.f'- O~~ -II I/.../

'6.!7 CFS

/' CFS ,N 0~ {5i'

"76,G CFS/ lt~/jjJ
) =

=

V, = 1.// Ff/SEC

CAL'D RUNOFF =

LOCATION: STA

FLOW BY (

TOTAL Q =

n = 0.015 for asphalt

So = AVE GUTTER SLOPE =

Sc = X-SLOPE AT BASIN =

PIPE DESIGN

TOTALHNEEDED = 0.0233( ~tll )i+( IfiX.oIJ ff+.

Page 31

SPREAD = Y/Sc = tJ,9tt 
O,~ '2,..

Page 32

SF = Friction Slope = t1- t) / J to't FT1FT

FT,

Ut IN

L.tt~~ IN

l.f 'Z. Ff

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION File Number 35902.00

Computed M'(B/1iYm Checked ~ Date~ Page ~ol_Pages I

IM-1,." 1,...~/7
•

__S"~_FT

_---:....1?..:......-_ Ff

~ IN
4,1
~N=O,~1 (..0.41

E)~

V=

INLET

PIPE =

L=

SUMP =

INLET TYPE:

SPREAD =

From page 27

From page 40

DESIGN OF INLET

Y, =tA't1 Fr, Q = 'ZB CFS, L = (7 Fr

FLOWBY (~5b If) ~~7) :::= 76~7 - '26,0 :;- B.~~

DCB(MIN)=1.17+0.0233( ~,ql )2 + ~p = 5:D~ USE V = 5:0 Fr

HEAD

ELEV @ CURB = ~... :> 'Z,....

HGL ELEV = ~-'.18

H = ft.5"4-1,17 = ~,J2 Fr

SUMP (page 29)
()/ i~

Q/L = J:j::; t~ CFS/Ff
~ o,f4-

YoIh = ., 0,q.rFrIFf

Yo =

h=

IGINEERING COMPANY

@,
I
I
I
I
I
I
I
J
I
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I
I
I
I



ENGINEERING COMPANY

SubjectlNLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION FileNumber 35902.00

·Computed A11'''I/hAM Checked '·fY'yJ3 Date/~ Pagefiof_pages I

INLET @
V= 4:.0 FT

L= '0 Fr

PIPE = ~Y_IN

SUMP = £ r;,!5" IN

SPREAD = -,3 FT

11- '2-- 1 t.. -=- to
I

INLET TYPE:

LOCATION: STA

CAL'D RUNOFF =

FLOW BY ( ) =

TOTAL Q =

~6 1'7(; - J4.o? Il,..T

I, t/ CFS

/7 .. 0 CFS

/$.0 CFS

From page 27 Y, = t),92.- FT,

n = 0.015 for asphalt

V, = 1.33 FTISEC

From page 40

DESIGN OF INLET

Y, = ~5t.. FT, Q = 1,1).(; CFS, L = It::' FT

FLOWBY ____

DCB(MIN) = 1.17+0.0233( 51.1J )2 + 't. re' = '> vClt.; USE V = 4:- 0 FT

HEAD

ELEV @ CURB = ~, t?'1,....

HGL ELEV = 51..10

PIPE DESIGN

TOTAL H NEEDED = 0.0233( 7,23 yz + ('U"x , t? 0 )5If

-r'ti :t::' = 1~4( FT ~

V(PIPE) !o./A = $.73 FT/SEC

SUMP (Page 29)

Q/L =!Jb ~ P,q0 CFSIFT

YoIh = ,,". f, ot5' FT/Fr

h = G' IN

Yo =

Page 31

Page 32

SF = Friction Slope = 0, &0 ~tr Ff/FT



,CINEERINC COMPANY

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

TYPE N FOR UNCURBED AREAS FileNumber35902.00

Computed wr;/Hvw Checked ,.8 Date~ Page 6t::J of _Pages
r

® e6t 71.f
I

INLET LOCATION STA - Z/,~ leT

V= },O FT CAL'D RUNOFF = ( .f:) CFS

PIPE = It? IN FLOW BY (tff" ) = t~o CFS

INLET TYPE: TYPE N TOTAL Q = ~.e::/ CFS

P~V'ne- BASIN Sc = a, tPl 'l~ Fr/Fr

tll<-

=V=

HGL

PIPE

TOP OF GRATE = r5'v bt:'

HEAD(H) =?J.qo-I./7 FT-::::-Z,73Pr

H NEEDED = 1.5C £.0:7)2 + '3-r x. 0, (JOO ~, --r-~

64.4

n = 0.024 for unpaved road area

Sf = O. t9~.P @I

P = 10.66 x Z
2

From Page 30 Curve A

COMPUTATION OF DEPTH

DEPTH = __0_-_'_7_ FT

Q= ~ ~
P --l-t/-.-~-",--= t?\'-,

DCB = 1.17 + 1.5 C'.6> )2 + /,'2.~
64.4

SPREAD = DEPTH/Sc = __o_~1_7__ = __L_4-..:........_ FT O'K.-ti, 0/ Z-r::'

II
I
I
I,
I
II
I
I
I
I
t
I
II
I
I



ENGINEERING COMPANY

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

TYPE N FOR UNCURBED AREAS File Number 35902.00

Computed Jfv Il1 Checked Date Jt/t=k/Page~ of -Pages I

® I
INLET LOCATION STA ~f50 - ~'-t L:f

v= 4'.0 Fr CAL'D RUNOFF = >.. L/ CFS

PIPE = 1:1 IN FLOW BY ( ) = ......- CFS

INLET TYPE: TYPE N TOTAL Q = ~.I/ CFS

POU~ BASIN Sc = Nile; Fr/Fr

COMPUTATION OF DEPTH PIPE

HGL = -----

=

HEAD(H) = J. 4'?-I, (1-:: t.; FT

H NEEDED = 1.5C2,~')2 + '?At X,~O Ittb
64.4

TOP OF GRATE =

P = 10.66 x ~

2

From Page 30 Curve A

Q
p

= __3_.....;..1.:...-1__ : 01 z.~

lo~~b

DEPTH = __t/_"_Z_t-__ FT

n = 0.024 for unpaved road area

SPREAD = DEPTH/Sc = _0_1"2;_1,... = __"2..._0__ Fr

0.011 0

o/<-



l~,f FT

CFS

CFS

O/C-

P. 00 21 FT/FT

t't 0 /2..2 Ff/Ff

J, II

__/__ CFS

(/, 000 7~ FT/FT

o./?- Ff

/. '331 FT/SEC

ULA = ,~ = b.64
~'f~

) =

LOCATION: STA

CAL'D RUNOFF =

FLOW BY (

TOTAL QF

n = 0.015 for asphalt

VI = t. tt~ FT/SEC

So = AVE GUTTER SLOPE =

Sc = X-SLOPE AT BASIN =

Z = 7$.'tt, Z/n = 7(,Ltq.. 3'1'

V(PIPE) = QIA =

PIPE DESIGN

TOTAL H NEEDED = 0.0233( /.,15"?

SF = Friction Slope =

SPREAD = Y/Sc =

Y = t',.'Z..J FTI ,

SubjectlNLET DESIGN COMPUTATIONSProject Cactus Rd

CONTINUOUS CONDITION File Number 35902.00

Computed ~ Checked r , Date~ Page b..2::-of _Pages I

a (/.(6
-=---
Y 0,1.-3

V=

INLET

PIPE =

L=

I~ IN

SPREAD= ~Ff ,
INLET TYPE: M-I, '- ~10,

From page 27

From page 28

DESIGN OF INLET

DCB(MIN)=1.17+0.0233(/·~7 )2 + /,14 = z".tri3 USE V = 't" O Ff

Q = ('-__)( ---')0.8 = ,.Q3 CFS

FLOWBY (*6C?f11~ ~~):= 3-1I - /4"3 -

HEAD

ELEV @ CURB = (;"tt.. 'U

7~·'3HGL ELEV =

t ~ ~".•
d ..L':J

FGINEERING COMPANY
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ENGINEERING COMPANY

SubjectlNLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION File Number 35902.00

Computed WM Checked ~ Date/~pageUOf_pagesI

INLET ®
V=

L=

PIPE =

SUMP =

CAL'D RUNOFF =

FLOW BY ( ) =

TOTAL Q =

So = AVE GUTTER SLOPE =

'2--.90 CFS

-" CFS

p.OO~~ FT/FT

SPREAD = ~FT ,
INLET TYPE: v1-' I f.,= 10

;

Se = X-SLOPE AT BASIN = f}, 0 /z..tf7 FT/FT

n = 0.015 for asphalt

From page 27 Y= P,2.-:> FT, V = ',40 FT/SECI I

DESIGN OF INLET

From page 40 Y = 0,2-3 FT Q= -:3,3 CFS, L= to FTI ,

FLOWBY -----
DCB(MIN)=1.17+0.0233(~.2.ca )2 + 1,l.G = 1.-15Lf USE V = 4- .. 0 FT

HEAD

ELEV @ CURB = S-""~ I

HGL ELEV = 4:9.7Cf

H =!t.O 7-[.(7 = 1,. qo FT

SUMP (Page 29)

Q/L = 1? =•1.~ CFS/FT
\"!.

YoIh = • t.t.g FT/FT

PIPE DESIGN

TOTAL H NEEDED = 0.0233( '2..'z...~ )i+('2:L{ 'I. I 001)5""C{

c/, l(P FT

V(PIPE) = QIA =. ~4 't ~ FT/SEC

Page 31

Page 32

SF = Friction Slope = 0,00 1~1 FT/FT

h=

Yo =

5 IN SPREAD = Y/Se = 0, -z.3 =

b,D/z.,r;'

O\L e \...~ \~ I +cn:>



FTIFT

FTIFT

CFS

t?tJ0'?Jf

(). olio

4',0 Fr

---,,/::::.-.-__ CFS

1015

) =

LOCATION: STA ?It+- 'Z, - 70' '-T
{ElaaJ\V'€)

CAL'D RUNOFF = ItJ,t; CFS

FLOW BY (

TOTAL Q =

So = AVE GUTTER SLOPE =

Z = qO\ql, Z/n = erobo
.A/ot-!· Jj e. a=- 2/e.f':J ~ 0,4-4- I

n = 0.015 for asphalt 2 €-Q.l"e,,:;:>+-::. 0,3$

Vc = '·43 Fr/SEC

Sc = X-SLOPE AT BASIN =

PIPE DESIGN

TOTALHNEEDED =O.0233( ~~L.t~ )2+( Ux, 00) 7/

- I.U::>' FT OK

V(PIPE) = QIA =. t;'.lf3 Fr/SEC

Page 31

Page 32

SF = Friction Slope = (/ 1-&,C)7f I Fr/Fr

CFSIFT

Yc= (//1;;lf' Fr,

SubjectlNLET DESIGN COMPUTATIONS Projeet Cactus Rd

SUMP CONDITION FileNumber 35902.00

Computed~ Checked l...41-ifB Date 11./J0ty Page~ of _Pages
I

"3l~5 IN

~1 FT

M-I,I--:./7'
I

_--J-'........7_ FT

1$

~ IN SPREAD = Y/Sc = t?l Ytt = _.:;;..>_1_ FT

.-z.. 12/ ,I til 011 0
7+ C?':1 IN ::.0." "Z.. LO",34

()t. €. Co: 'lot +-ou

,...

V=

INLET

PIPE =

L=

SUMP =

INLET TYPE:

SPREAD =

From page 27

DESIGN OF INLET

From page 40 Yc = 0,)'1' Fr, Q = t! ~r:, CFS, L = I?

FLOWBY (lth1Q ~ ~4) ~ lo.~- q,~ ==
DCB(MIN) = 1. 17+0.0233( G:4'3 )2 + ,.~ = 1('1" USE v =

HEAD

HGL ELEV =

ELEV @ CURB = ~z.., ~t5

SUMP (page 29)

Q/L = i2.; I '5b
~o

yJh =

Yo =

h=

'GINEERING COMPANY

@
I
I
I
I
1
I
I
I
'I'
I
1
I,
I
I
I



ENGINEERING COMPANY

SubjectlNLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION File Number 35902.00

Computed.:tivw Checked ~ Date 1"J,,!, oft{ (Page~f_Pages I

INLET @ LOCATION: STA 17+77 - 7t)' l-T

V= &.o'~ Ff CAL'D RUNOFF = /0. '7 CFS

11 0
L= Ff FLOW BY ( ) = -- CFS tl0,.t

J~@
PIPE = U{ IN TOTAL Q = /0,7 CFSr \.)

SUMP = }l~ IN So = AVE GUTTER SLOPE = .~,OOzq Ff/Ff

SPREAD = >1 Ff Sc = X-SLOPE AT BASIN = ~l£2110 Ff/Ff

INLET TYPE: M-I I L.. ~/7' Z= ,Z/n=

n = 0.015 for asphalt

From page 27

DESIGN OF INLET

From page 40 Y1 = 0, >l.t FT, Q = q,(p CFS, L = /7 FT

FLOWBY {-JI {,'3 -rv ~ ~l() = IOtt? -- Q,6 -= o.qo C8

DCB(MIN)=1.17+0.0233( ~. {( )2 + 1.,.0 = Lt·OLf USE V = '7l0 FT

HEAD

SUMP (Page 29)

q,f.,. ,,/) c::7
Q/L =~ -v.~ CFS/Ff

.Yfzt>
YoIh = (),,77 FT/FT

ELEV @ CURB = ?~~~

HGL ELEV = ~\.4-:>

H =Lt·U... /·n - ~~cq FT

Page 31

)2+(.~X .00 )61'

~l<-
V(PIPE) = Q/A = .11." FT/SEC::: 6.1I1"r/~;c,

?~L't'V

PIPE DESIGN

TOTALHNEEDED =O.0233( ~.lI

= (.1,J FT

Page 32

SF = Friction Slope = ()loo61> FT/FT

SPREAD = Y/Sc = I/I)lf = ].1
~1e;1l()

r; IN
I I

3l* IN::. 0,=32. L o:~4

bk.- @ L;;.. Zo ( +ou

h=

Yo =



,...

V= CAL'D RUNOFF = __'-_0__ CFS

(). /:)1) '30 FrIFT

/), 011,5' Fr/Fr

l·~~ CFS

1.-.~" CFS

~o.o ,Z/n = 533:>.33

V" = __ Fr/SEC

TOTAL Q =

So = AVE GUTTER SLOPE =

n = 0.015 for asphalt

Sc = X-SLOPE AT BASIN =

Z=

Y = tI,2-1" Fr, ,

__[0 Fr

~IN

z...2~ IN

_....:-I/...:.....;...:::b_ Fr

£,~~
17'

SUMP =

,No f (. Ct1 fa r'Jed 3d?:,-7

tre-m Ltr. J0 I +0 I.,~ 17 I +0 pr& viti'
e.'1ce.~ CApo.c,' 1'''1 +Orna.t..~

:;)u....~ ed( flow i~ M!iylt t.
o ()f1 ~Ide -:'1 fee-t tAU s

17 dt vl'd~c( "11 h..cd f. fi QOY1 eo~+-

Q = ~O CFS, L =.A-Cf ~Cl'1Clef-Liar,! be /C!y-~e"'" I
C.a~~; n 7 ff1.0f",f ~/owb,

FLOWBY J#erdof".e /'Q.6Lt'·f""rl~
------:::~----------let r7'er- b:::t ~; r1 € 04-

DCB(MIN)=1.17+0.0233('1. ..t.~ )2 + tl~ = ~& USE V = It·o Fr . I

PIPE DESIGN

ELEV @ CURB = Ei'Z.....~$

HGL ELEV = f.t-~."33

TOTALHNEEDED =0.0233( 1.,.,1.~ )2+~)( ,t?t?Os-cr

- giG Fr OJ(

V(PIPE) = QIA =, '1.-.'Z~ Fr/SEC

Page 31

Page 32

SF = Friction Slope = tJ.ool5"q Fr/Fr

SPREAD = Y/Sc = 0,t.1..- =

OIOI'},>

G IN

~~l' IN -:= 0, ZO L... 0 I i 7-

D\l. e. b-1'3 ' +00

Yo =



ENGINEERING COMPANY

SubjectlNLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION File Number 35902.00

Computed WM Checked Date!v{t,of41 Page k2of_pages I

tI,~{ :>:> Fr/Fr

"1.~( CFS

I, (e CFS

CAL'D RUNOFF =

FLOW BY (f~x:?) =

TOTAL Q = 4:'"·~tt CFS

So = AVE GUTTER SLOPE = (),t701,.q Fr/FT

Sc = X-SLOPE AT BASIN =

Z = I~ It( ,Z/n = 7"t?I?,.r

®
lk<c:;;> Fr

to FT

tr? IN

~ ,"1..- IN

1.£;,~ FT

V=

INLET

L=

PIPE =

SPREAD =

INLET TYPE: -Y1- I , L- ::: l 0'
I

SUMP =

n = 0.015 for asphalt

From page 27 Vc = __ Fr/SEC

DESIGN OF INLET

From page 40 Y, = 0. '/,:, Fr, Q = Lt.. ;. CFS, L = 10 FT

FLOWBY (!617- MG1 ) ~ 4=- ~q -- 4:. >0 ::; tJ, >1c~

DCB(MIN)=1.17+0.0233( >.5 )2 + 1/1..5 = '2..~70 USE V = Lt--O Ff

V(PIPE) = QIA = 3·6"0 FT/SEC

HEAD

ELEV @ CURB = §'t -'71

HGLELEV = ~3

H =Lt..l16-1-17 - 3_01 Ff

PIPE DESIGN

TOTALHNEEDED =0.0233( ~tf

- Poqz, Fr

)2+(~~,1:'0 3)76

oK-
SUMP (page 29)

Q/L = ~:= ()l 4"3 CFS/Fr

~~
yolh = Q, 64= Ff/Ff

h = !5 IN

Yo =

Page 31

Page 32

SF = Friction Slope = O,~O .37' Ff/Fr

SPREAD = Y/Sc = t'e 1,.7 = 1,0, 3 FT

t??J/J3



IGINEERING COMPANY

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

TYPE N FOR UNCURBED AREAS File Number 35902.00

Computed Hvwl Checked Date' ~ Page ii.of_pages
(( { ,

DCB = 1.17 + 1.5 ( 2-" I )2 + /.u;' =v= '2,.. .Sz..
Ff ~~ V=3.o PI

64.4

SPREAD = DEPTH/Sc = (;). 1~ /1' FT C)~=
t?"O/ ,~ -

(

~ ?~c> - I,q L..-r

= ~_rbt? CFS

LOCATION STA

CAL'D RUNOFF = __z._'~ CFS

FLOW BY ( ) = -" CFS
'"--,------' ------

TOTAL Q

Sc = __C?----.;,O;;....:/'--6_~ FT/FT

n = 0.024 for unpaved road area

PIPE

TOP OF GRATE = t?t).q~

HGL = 4=7. t ..:z..,

HEAD(R) = 3,6e-1./2 Ff::. Z.~I ff

H NEEDED = 1.5('2.0-.1\ )2 + 30"X O. t){) /];7 -+~
64.4

- ~33 Ff

"3.0 Ff

/ t:; IN

INLET

PIPE =

v=

~/N6fl..e.. BASIN

INLET TYPE: TYPE N

COMPUTATION OF DEPTH

From Page 30 Curve A

P = 10.66 x /
2

DEPTH =

Q = "7...-=-,_fro~_
P

::; E) t t..tq
7::>'3>

I
I,
I
I
I,
I
I
t
t
I
I
I
I
II



ENGINEERING COMPANY

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

TYPE N FOR UNCURBED AREAS File Number 35902.00

Computed{htuv1 Checked f(fB Date~ Page ~Of_Pages I

@ I
INLET LOCATION STA ~ 7~~() - Z4 F<X"

V= lc~ FI' CAL'D RUNOFF = z.,G-o CFS

PIPE = IS IN FLOW BY (t~5" ) = O,>q CFS

INLET TYPE: TYPE N TOTAL Q = 't.'lq CFS

f)()U~ BASIN Sc = (2.()I/~ FI'/FI'

COMPUTATION OF DEPTH PIPE

From Page 30 Curve A TOP OF GRATE = (io/~

P = 10.66 x "2,
2

DEPTH =

DCB = 1.17 + 1.5 ('2~(£.t3 )2 + /.16
64.4

HGL = t{7, 2".1.-

HEAD(H) = >tO~- 1,/7 :::: FI' /"q/ fr

H NEEDED = 1.5(-z....~2 + Ltl f... l),oe;;l$l"
64.4

~I I? FI' .....

n = 0.024 for unpaved road area

= V = 'Z.~ FI' ()$£ V..::: 7~o 'Pr-----

SPREAD = DEPTH/Sc = __O_,"_z,~'Z,..~_ = I({. t£
tJ.O( I~

FI'



LOCATION STA

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

TYPE N FOR UNCURBED AREAS FileNumber35902.00

computed~Checked Date~f'ageUof-pagesI

INLET

.IGINEERING COMPANY

®

FI' II Se. 1/.:: ;'.. 0 I

;.~ 0 CFS=

I? 6 FI'

= V = .-z.,,~

=

FLOW BY ( ) = ,..... CFS
'-----' -------

CAL'D RUNOFF = >_'_C::> CFS

TOTAL Q

Sc = __--'-....to::R;...&I...;;..p......{....:;~__~__Fr/Fr

HGL

HEAD(H) =:>.. 11- /./7

TOP OF GRATE = -----

H NEEDED = 1.5Ch44)2 + 1.-'" X .t'CJ I B3
64.4

n = 0.024 for unpaved road area

Sf = 12, 00 I '8~

~.o FI'

15 IN

V=

PIPE =

From Page 30 Curve A

COMPUTATION OF DEPTH

INLET TYPE: TYPE N

P = 10.66 x Z
2

DEPTH = __~__{_Z-_'2-__ FI'

DCB = 1.17 + 1.5 (~.Lf4= )2 + 1.~
64.4

SPREAD = DEPTH/Sc = (/ \1.-"z,

p, (;) 11,.~

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



ENGINEERING COMPANY

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

TYPE N FOR UNCURBED AREAS File Number 35902.00

Computed d1vM Checked ~ 3 Date l2-/l<:>/qf Page 1Lof _Pages I

INLET @ LOCATION STA ~ J,.f-O I _ '?-'5' (,1'

V= :,~O Ff CAL'D RUNOFF = /.0 CFS

PIPE = t~ IN FLOW BY ( ) = -" CFS

INLET TYPE: TYPE N TOTAL Q = 1.0 CFS

~O)~ BASIN Sc = 0,01215 Ff/Ff

COMPUTAnON OF DEPTH PIPE

From Page 30 Curve A TOP OF GRATE = _--::;..~_o_,_o__

HEAD(H) = 1,h.. ,,,,

p = 10.66 x I
2

- 5.33 Ff HGL =

Q = 1,0 :: 0\ L'f
P 5:~'

DEPTH = Oil b Ff

H NEEDED = 1.5(OI~( )2 + 1.,6 x. "cPoo ~o
64.4

n = 0.024 for unpaved road area

DCB=1.17+1.5(Ot~1)2+ I,Z,~ =V= 1.,,4'~ Ff---- -----'---
64.4

SPREAD = DEPTH/Sc = __f:}._l_b__ 

P.O/1-!5'



0,01,00 FT/FT

/0,7 CFS

_...:.....--__ CFS

&-z~e;7 - %' L-i
{f3>5\-}\ Ave)

/0. ~ CFSCAL'D RUNOFF =

LOCATION: STA

FLOW BY ( ) =

TOTAL Q =

n = 0.015 for asphalt

So = AVE GUTTER SLOPE =

Se = X-SLOPE AT BASIN =

V(PIPE) = Q/A =, G:Lt1 FT/SEC

PIPE DESIGN

TOTALHNEEDED = 0.0233( ~t(q )2+( 41 X,tpP'!7U

_ ,.oq FT ok-
Page 31

Page 32

SF = Friction Slope = OIO(;7~ FT/FT

SPREAD = YelSe = tl. ttb =

Otot.o

Y = 0. /.6 FTc _.....:'"(=-- ,

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION FileNumber 35902.00

Computed .khAM, Checked 1/ (3 Date1zlto/(1! Page'22cof _Pages I

®
<.r.~ FT

It? FT

I~ IN

;7.'- IN

"Z? FT

M-I I L-;.[O I,

7" IN

G6 IN =' 0.41 ~o,~~

O'L~ 1.-:.(0' ~

INLET

V=

PIPE =

L=

SUMP =

SPREAD =

From page 27

From page 40

DESIGN OF INLET

NOH'JJ e a~ 2Jc:f'j:: O,~O I
~C.f"e5-h::()C)LuJ) ~ (OZ.)(~)

V = /.4-1.. FT/SEC ~olo4
c (,r"' ~~t-\ "'-]' b~91 Y\~ btle~

Q ~ z.i-z.- :. a~~ lAmP ~ i tI"Y\

d.::)fldHY'f ~Jow \$ r-ettSo,,- I
cq,,~.

Yc = Ptq(, FT, Q = q, 7 CFS, L = 10FT

FLOWBY L~7(? (P :*1Z.) :::; 10.7- q.? :: t).~ c.F.:;

DCB(MIN)=1.17+0.0233(6;<.tq )2 + I,~ = >')1 USE V = ~~" FT

HEAD

ELEV @ CURB = '-tq. f}C?

HGL ELEV = '-I6,l>3

H ='1.17-1,,"7 = ~.~r:? FT

SUMP (page 29)

Q/L = ~~t'l q7 CFS/FT
p,

YoIh = \~ (, If." FT/FT

Yo =

h=

J:INEERING COMPANY

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



ENGINEERINC COMPANY

SubjectlNLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION FileNumber 35902.00

Computed ~ Checked DatelY t(Iff' Page~ of _Pages I

Sc = X-SLOPE AT BASIN =

So = AVE GUTTER SLOPE =

a/oz.&)O FT/Fr

~ 7-t- tz...,§ - % 'L"i

lo~G CFS

LOCATION: STA

CAL'D RUNOFF =

FLOW BY ( ) =

TOTAL Q =

®
~..P FT

\0 FT

~4' IN

~rk IN

1,3 FT

INLET

V=

PIPE =

SUMP =

SPREAD =

L=

INLET TYPE:~ _I ./ (,.,.-; I ()
I

From page 27

n = 0.015 for asphalt

VI = ,.q?" Fr/SEC

DESIGN OF INLET

From page 40 YI = (),lj0 Fr, Q = 4.7 CFS, L = 10 Fr

FLOWBY {~71 TP ~.,~);:: !O,t7-Q,7 -.::; o,eo'
I

DCB(MIN) = 1. 17+0.0233( ~lOq )2 + z,rO = 3t>q USE V = ~.O Fr

PIPE DESIGN

TOTALHNEEDED =0.0233( 6.{ra )2+( ~'X. tlP~

HEAD

ELEV @ CURB = ,+:q ..?Lf

HGL ELEV = I..f6~O>

H =:3.71- (,/7 = 1,,5"4' Ff

- /.2.. 4

V(PIPE) = Q/A =. b.l~

Ff~

Ff/SEC (~:: l4·ft CF5)
SUMP (page 29)

Q/L = ~; tP,1? CFS/Fr
j"l'f,~

YoIh = (.17- Fr/Ff

Page 31

Page 32

SF = Friction Slope = (), ()p 6~ Fr/Ff

h=

Yo =

~ IN

~ , IN O,4? ~ ".4~

DL@. L -, 13 ' +-ou

SPREAD = Y/Sc = Ot4:£> = '2~

(!) I f7Z.J;?

Ff



DCB(MIN) =1. 17+0.0233( '2~f I )2 + J.'tG = 1-/5""2. USE V = 7.0 Fr

Fr

)2+(1,+'1'£;0 )/37

aL

CFS, L = _'_t/_ Fr

V, = 1-70 Ff/SEC

n = 0.015 for asphalt

PIPE DESIGN

TOTALHNEEDED = 0.0233( "2-. f I

-r'z:: = /), 7-'7- FT

V(PIPE) = Q/A =. ~. It Fr/SEC

Page 31

Page 32

SF = Friction Slope = ()~OO137 Ff/Ff

SPREAD = YiSe = tit '2.,{ = /6.8
olof2.~

Fr,

YI = O. 2-' Fr, Q = 2 ·1
FLOWBY - __-z:::.~=___ _

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION FileNumber 35902.00

t..r~,~o

J!.£.q~

- -z..,}7 FT

Computed~ Checked B Date lk!tt l", Page1J+ of -Pages
\I

@ I
LOCATION: STA bl +- ~z... - ~q. ~ 1-;

7-0
~ Ff CAL'D RUNOFF = 1.0 CFS

10 Ff f70
'~6 CFSFLOW BY (M?I ) =

16 IN TOTAL Q = 'Z.& CFS

2..ZG IN So = AVE GUTTER SLOPE = Or ~t)3~ Ff/Ff

Ib.6 FT Sc = X-SLOPE AT BASIN = 0.1:)12$ FT/FT

M -I
I

L=/O z= ,Z/n =,

5 IN

'2., 2.-'" IN ::: 0, I~ .( 0, '2-\

0"- ~ l.;:. \?:J I ~oo

PIPE =

L=

SUMP =

SPREAD =

INLET TYPE:

From page 27

From page 40

DESIGN OF INLET

HEAD

ELEV @ CURB =

HGL ELEV =

SUMP (Page 29)

Q/L =~ - ~tU CFS/Ff
~:;:;

YoIh = O,t.t~ Fr/Fr

Yo =

h =

IINEERING COMPANY

I INLET

V=

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



ENCINEERINC COMPANY

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

TYPE N FOR UNCURBED AREAS File Number 35902.00

Computed ./tv«1 Checked Date'YII!'f1 Page I~_pages

INLET ® LOCATION STA ~ ,+-1 7 - , t?' rcr
V= 7ft) FT CAL'D RUNOFF = 1. z.y CFS

PIPE = /5" IN FLOW BY ( ) = t? CFS

INLET TYPE: TYPE N TOTAL Q = '3,ut-CFS

~BASIN Sc = 0,12/2..2' FT/FT

COMPUTATION OF DEPTH PIPE

From Page 30 Curve A TOP OF GRATE = lrg·IO

P = 10.66 x ..z..
2

Q = __3_,'L.-Lt .:: 0,)0
P lo,~6

HGL - 4Y:t ~~

HEAD(H) = ,.2f - /.. )7 FT:::: "-d 0 fr

H NEEDED = 1.5('2.63 )2 + '2.-0)( t?l()OZ/3
64.4

DEPTH = 0, ~> FT
I

= O,z,o FT Ok-
n = 0.024 for unpaved road area

Sf = tJ, ()O ,,/3

DCB = 1.17 + 1.5 ( Zit» )2 + I.?b
64.4

SPREAD = DEPTH/Sc = __()_~_~_:>__ 
{)lO' Z6'



It.~ FT

FT/FT

CFS

tJ,()O :) L FT/FT

_3_'_~....;..1_ CFS

__/__ CFS

3.",>1

LILA = /1. _ _ 0_,~_o

L6,:, -z-,

o. (q FT

= 1..1~ FT/SEC

USE V = e.o FT

) =

CAL'D RUNOFF =

FLOW BY (

LOCATION: STA

So = AVE GUTTER SLOPE =

n = 0.015 for asphalt

V = ,.~o FT/SEC
I

PIPE DESIGN

V(PIPE) = QIA

SF = Friction Slope =

SPREAD = Y,ISc =

TOTAL H NEEDED = 0.0233( /. qs
~+- lP>~

Q = ( )( )0.8 = ~'ct° CFS

1·11 - ;z..,4:0 .:=:- ~.ql C--p$

Lt~. /0

/2..t) FT

SubjectlNLET DESIGN COMPUTATION~Project Cactus Rd

CONTINUOUS CONDITION File Number 35902.00

Computed Mr~ Checked Date /Z,/tl#i, Page&of -Pages
U I

_--:..:/5~_ IN

INLET

V=

L=

PIPE =

I

INLET TYPE: _~r1,,----'--,1If-I...:;.J,..--,::.~I"__ Sc = X-SLOPE AT BASIN =

Z = {fO.L£" Z/n = 1,.., ??

SPREAD =

From page 27

From page 28

DESIGN OF INLET

a=~ ..Q.=
y 0.";0 QA

FLOWBY (:ft 7't TP ~ ib) 

DCB(MIN)=1.17+0.0233( '.t:{5

HGL ELEV =

HEAD

ELEV @ CURB = 4b. 7~

H = 1.,,66- 1.17 = /. ct~ FT

(GINEERING COMPANY

@
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



ENGINEERING COMPANY

INLET

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

TYPE N FOR UNCURBED AREAS File Number 35902.00

Computed -MiIl/Jfvm. Checked ~ Date~ PageLZ... of _Pages

,
LOCATION STA 04ttto - 2, ~

V= (p.O Ff CAL'D RUNOFF = 3. '3/ CFS
---~----

TOTAL Q =

PIPE =

INLET TYPE: TYPE N

OoU()~ BASIN

FLOW BY ('- ) = __...;;.,.~ CFS

3\31 CFS

Sc = __...IC.t?...:..t.;:....O_1,,_O_7 Ff/Ff

COMPUTATION OF DEPTH PIPE

From Page 30 Curve A TOP OF GRATE = -----'----
P = 10.66 x 1.-

2
HGL

HEAD(H)

= 4Y-/O

FT _ t'l ->'3 Pr-
HNEEDED = 1.5('2.·6~)2 + /7'/. {)tf)ol..?-3

64.4
Q = _.--,;:;:........:..I_>.:..-f_ _ 0, "> ,
P {o,G6

DEPTH = __()_,Ur--:..._ Ff

DCB = 1.17 + 1.5 (~., 6c1 )2 +
64.4

= III ~, FT

n = 0.024 for unpaved road area

= V = __"2-_,St_Pl__ Ff

OK-

SPREAD = DEPTH/Sc = __O_t_Ut - _1_'_._6__ FT

Otoz,,07



IGINEERING COMPANY

SubjectlNLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION FileNumber 35902.00

Computed M~/th.A11 Checked Date lJ4J1I4f Page 2i!of _Pages I
II .

Od??'JI FT/FT

Of () t,t5() FT/FT

7.00 CFSCAL'D RUNOFF =

LOCATION: STA

FLOW BY (:f?'t) =

TOTAL Q =

So = AVE GUTTER SLOPE =

n = 0.015 for asphalt

V = I" 9~FTISEC,

Sc = X-SLOPE AT BASIN =

Z = 4 ,? 0 ,Z/n = U6 7

PIPE DESIGN

TOTALHNEEDED =0.0233( 3.oq )2+(3·>)( .Do )U13

V(PIPE) = Q/A =, ';,oq_ FT/SEC

Page 31

Page 32

SF = Friction Slope = 0,00241 Fr/FT

Y,= 0, 3'Z.- FT,

tZ.~£3 FT

I
M-I J L.= 6,

t? IN SPREAD = Y,ISc = b,; t- = /1.., ~ Fr
3·1 6,z"u"<-O.3'Z.-- 0.01,,5(;;

.J.r:I" IN ~ 0,.3 -4 '70, ~ Z,

_---.:./...:...7_ IN

>,f 0 IN

PIPE =

V=

INLET

L=

SUMP =

INLET TYPE:

SPREAD =

From page 27

From page 40

DESIGN OF INLET

Y = O"~2- FT Q = 3.~p CFS L = b Fr" ,

FLOWBY (dt?, ~ :lI7Cf) = >1t1 7- ~, 9t' =:: t/, /7 c.~
>

DCB(MIN) = 1. 17+0.0233( 3.oq )2 + /.U = Z.~6't USE V = ~,' FT

HGL ELEV =

HEAD

ELEV @ CURB =

SUMP (page 29)
() ,4-"2.

Q/L = ~:, ~~CFSIFT
~~ 0,(,1-

YoIh = O~ Fr/FT

Yo =

h=

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



ENGINEERING COMPANY

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

SUMP CONDITION File Number 35902.00

Computed~ Checked -1?1D Dateu/tkfq~/Page 11of -Pages I

INLET
$0 ,

LOCATION: STA Lt7-r-~ - ~z. 1-;

V=
,-:::/

_---'/:.....-_ Ff CAL'D RUNOFF = "31 .. 0 CFS

~CFS

L=

PIPE =

SUMP =

/7 FT

__'2-_4'_ IN

>.7 IN

FLOW BY ( ) =

TOTAL Q =

So = AVE GUTTER SLOPE =

-- CFS

tJ, oo,q FT/FT

SPREAD = ~7 FT ,
INLET TYPE: --.M - z.. I L:. ( 7,

From page 27

DESIGN OF INLET

n = 0.015 for asphalt .

V, = __ FT/SEC

-- "--

From page 40 Y, = (J, 34' FT, Q = -.lL CFS, L = 17 FT

FLOWBY (:#77 TV :tt 7q):: "> I. 0 - I B)o -== I f,l 0 c~
,

DCB(MIN)= 1. 17+0.0233( 13. til )2 + 7".() = ~oz, USE V = r;: fl FT

HEAD PIPE DESIGN

'.'

ELEV @ CURB = 4- 4-. {, 'Z.-

Yo =

TOTALHNEEDED = 0.0233( (.73 )2+(16 K1,105">4
~,."Z.>1 (t.-t.fo7) 'V-tL~X. r#O z,oc,)

HGL ELEV = 4'L..·l~ -. '.~B FT tJ~ \.' ..

H =1,.4,!t- o.~1= (.. 7·1 FT V(PIPE) = Q/A = ,19 FT/~~~73 fP~
*:::.-~ ·~'fY'"~. :> ,I Lft.-- (, .

SUMP (page 29) ~ . Page 31

Q/L I<2 -» CFS/FT P 32= t4 --I age

yJh = ,74 FT/FT SF = Friction Slope = at PO 5";q FT/FT

h = ~ IN SPREAD = Y/Sc = 0,70 = 3-;; FT Cr~'WII""J~-

o. 0 ~o \.1..0 Clvri.~.



IGINEERING COMPANY

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

TYPE N FOR UNCURBED AREAS FileNumber35902.00

Computed /vi if7/1fvM Checked ~ Date~ Page -Baof _Pages
(J

,
LOCATION STA lf7.f-Z,€> - 82, '-T

CAL'D RUNOFF = __--:....\S-::::..- CFS

o CFS

t~ CFS

FLOW BY ( ) =

TOTAL Q =
---~'----

_2._4"",,,,-_ IN

'f~~ BASIN Sc = __-"O~.t:?:....=o Ff/Ff

=HGL

TOP OF GRATE = _......;;t.f......:tr,--'_O__

Lfl..IlS

From Page 30 Curve A

Q = I~
P I~qtt

DEPTH = 0 \ It,,,--'_ Fr

n = 0.024 for unpaved road area

Sf = PI tJo 174"_

DeB = 1.17 + 1.5 ( ~17i )2 + z... 0

64.4
= v = _....:...>....:../7.:.....;o~_ Fr



ENGINEERING COMPANY

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

TYPE N FOR UNCURBED AREAS File Number 35902.00

Computed M&/~ Checked JPfi2 Date l1:/JJk.t Page &Of _Pages I

INLET ® LOCATION STA 46t7~- 1,~ IL.1

v= Lr·O FT CAL'D RUNOFF = I.e; CFS

PIPE = Y4 IN FLOW BY ( *77 ) = (";,0 CFS

INLET TYPE: TYPE N TOTAL Q = 14,0 CFS

I ~ ~u:::- BASIN Sc = O.ot.t 76 FT/FT

TOP OF GRATE =

=HGL

4-1,:70

Ltl.qq
,

HEAD(H) = I.~\ - 0., 67 FT:::: D, ~ 4

H NEEDED = 1.5(4 I Ltb)2 + "/he 00 J~7)
64.4

P = 10.66 x ')
2

COMPUTATION OF DEPTH

From Page 30 Curve A

Q= tLt : {)l~B
P I ~\qtt

DEPTH = () 14-3 FT

n = 0.024 for unpaved road area

DCB = 1.17 + 1.5 ( lfl 4::'- )2 + 1, to
64.4

SPREAD = DEPTH/Sc = ~ f 4= P
0,°476

= q,o,? FT

,
FT VS& \./;:; t.t. 0



Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

TYPE N FOR UNCURBED AREAS FileNumber35902.00

Computed !'W8J/Hvut Checked Date 1"1/11~, Page~f _Pages
IGINEERING COMPANY

COMPUTAnON OF DEPTH

From Page 30 Curve A

INLET TYPE: TYPE N

~/k/~ BASIN

I
lt6r-7~- ~7 I?:r

CAL'D RUNOFF = __......:"3;....,;....'7_'+~ CFS

LOCATION STA

q, I Fr

= V = __Z-_"_6_1I__ Fr lJ SE:- V,:::. fj. ~ Fr

FLOW BY ( ) =,..- CFS

TOTAL Q = >,7 Lt CFS

Sc = __...xO.%.-.eIC-Cr=i-~.=;....1-+--__FT/FT

HGL =
-_---.:._~

TOP OF GRATE = --+----

HEAD(R) - l,~l- /.. /7 Fr ~ t::I 14'r

H NEEDED = 1.5C'.C:>tt)2 + l6 XP, t)O '2-~4-'

64.4

= tJ.U Fr ok

n = 0.024 for unpaved road area

Sf = 0. tJo 'U4=

- s: 33 Fr

e,o Fr

t~ IN

INLET

V=

PIPE =

p = 10,66 x ,
2

Q = ~, 7'f - tJ I 70
p 5:JJ -

DEPTH = 0, '3q Fr

DCB = 1.17 + 1.5 (>lD'f )2 + 1·"2.-5'
64.4

SPREAD = DEPTH/Sc = ~ , :> PI
~t oq-?.1

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



ENGINEERING COMPANY

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

TYPE N FOR UNCURBED AREAS File Number 35902.00

Computed MYB/lJvti1 Checked Date/'J,/'I(q, Pag~of_Pages I

INLET

V=

PIPE =

®
3.0 Ff

J~ IN

I
LOCATION STA 4"6+ 7tJ - Z3 £',
CAL'D RUNOFF = z_,_tf:..=b"---__CFS

FLOW BY ( ) = --- CFS
'-..-~ ------

INLET TYPE: TYPE N TOTAL Q = ?, q~ CFS

~/AJal.E BASIN Sc = __--'-.JC...(),L......:():o....!!IiJ-,::t;:;....;:.q~--Ff/Ff

COMPUTATION OF DEPTH PIPE

From Page 30 Curve A

P = 10.66 x 1
2

Q = '2.-, q~ 0,76
P 7,77
DEPTH = a, "74' Ff

TOP OF GRATE = __4....:.....-.2.---:,7_0_

HGL =~~

HEAD(H) =1,.02.--1.17 Ff:= O. {;~ Pr

H NEEDED = 1.5('2..,4' )2 + '2,,> 'f.- (),tJoI7~

64.4

n = 0.024 for unpaved road area

Sf = PI ()O 17S

DCB = 1.17 + 1.5 (1.... Yl.l: + ,. tc5" = V = Z"C7b
64.4

SPREAD = DEPTH/Sc = __0_,>_4'__ = _~~_,3__ Ff

O,tJqo9

FT vt;e v= 3,() Pr



,....

.IINEERING COMPANY

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

TYPE N FOR UNCURBED AREAS FileNumber35902.00

I Computed MY17/4±v1M Checked' 0yB Date~page£!:tOf_pages

SPREAD = DEPTH/Sc = __0_13_4~_ = _-.:...7_,4:.L.....-_ Ff

()tOlf7B

... --= 12, LG, FT

= V = _'2._"~ FT

LOCATIONSTA lt0 +7()- 'Z7',er

CAL'D RUNOFF = "Z_._qL..:~~__CFS

FLOW BY ( ) = __ CFS

TOTAL Q = 1-.1'=' CFS

Sc = __..l::::{)..:....:.(~)Cf-=?8..i<:-__Ff/Ff

TOP OF GRATE = __~.:....'2,_,_q.:....o_

HGL - 4 0 , 4:~

HEAD(H) = ~}- 1-11 Ff 'C , .. 2-~ Pr

H NEEDED = 1r5(~'4:lJ: + l ~ '/... PI tJl? 11$
64.4

n = 0.024 for unpaved road area

Sf = (;1190/7 S

FT

- ;:. >3 Ff

_-+-lrf.L........_ IN

~l fi~l,£ BASIN

V=

PIPE =

COMPUTATION OF DEPTH

INLET TYPE: TYPE N

From Page 30 Curve A

P = 10.66 x I
2

Q = 7,46

P ~.. "

DEPTH = 0,3q

DCB = 1.17 + 1.5 ('2.4-1 )2 + ,. 't~
64.4

I INLET

I
,I

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



ENGINEERING COMPANY

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

TYPE N FOR UNCURBED AREAS File Number 35902.00

Computed-H-uw Checked Date~page~of -Pages

INLET

V=

PIPE =

4,0 Ff

1-4- IN

»+70

LOCATIONSTA ~-2.>'L.-T~

CAL'D RUNOFF = (?> to CFS

FLOW BY ('- ) = O CFS

INLET TYPE: TYPE N

,.-~BASIN

COMPUTATION OF DEPTH

From Page 30 Curve A

P = 10.66 x '2
2

TOTAL Q = I ;, I 0 CFS__.0.......0<- _

Sc = __--=.(?--I.,.=O....:;j!.t_O_q+--__Ff/Ff

TOP OF GRATE = 4( .. G-o

HGL - )q,6l.f

HEAD(H) = ~.~-1./7 Ff ~ (."3q I

H NEEDED = 1.5Cl{.rq- )2 + t'Z.. 'X..(6)O~ (

64.4

-
n = 0.024 for unpaved road area

DCB = 1.17 + 1.5 CIf-tllf )2 + '2-.0 = V = 1.S'6 Ff I/~t:- V.::::-lr·-Ol
----

64.4

SPREAD = DEPTH/Sc = __~_llf..:....-z....-__ - _,_o_l_3__ Ff

O.o4-ct:t



DeB = 1.17 + 1.5 (2..t.tLl: + I,~ = v = 1,.5& FT {j Se. V.: ~te> Pr--- ----
64.4

-FT

"3 >+1 0

LOCATION STA ~16;:;: - Z? '~

CAL'D RUNOFF = 1-. C{b CFS

FLOW BY ( ) = ~ CFS

TOTAL Q = Z,.tlb CFS

Sc = fJJ I/ltY: ~ FT/FT

PIPE

TOP OF GRATE = Lr°,70

HGL - 3q I (JC(

HEAD(H) = 1.66 - 1./7 FT ~ ~l 4-'1 Pr

H NEEDED = 1.5CZ.41 )2 + 1.-6 X 0. 00 17&.
64.4

n = 0.024 for unpaved road area

Sf = C?, &Je? /7 ~

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

TYPE N FOR UNCURBED AREAS FileNumber35902.00

Computed Mil'/ftvM. Checked Datel~Page ifof_Pages I

------IJ~*5_ IN

?ltJ~BASIN

,..

INLET

PIPE =

INLET TYPE: TYPE N

COMPUTATION OF DEPTH

From Page 30 Curve A

P = 10.66 x
2

DEPTH =

Q = __z,,_.tf_{,__= 0, t?'
P 5:3~

. f)1>LFT

SPREAD = DEPTH/Sc = __o_,,_;Lf = __7_,_~__ FT

O,°tflfrg

,I,

&~~
J:INEERING COMPANY

I
I V=

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



ENGINEERING COMPANY

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

TYPE N FOR UNCURBED AREAS File Number 35902.00

Computed MY'b/1fIM1 Checked Date~ Page floE _Pages

INLET ® LOCATION STA Z~+-(;O - ~1;J1 /":r

V= ?O Fr CAL'D RUNOFF = 312.~ CFS

PIPE = 1'5 IN FLOW BY ( ) = ,/ CFS

INLET TYPE: TYPE N TOTAL Q = 2,Z,~ CFS

~/Ntil£ BASIN Sc = 0, t; 1/6''], Fr/Fr

COMPUTATION OF DEPTH PIPE

From Page 30 Curve A TOP OF GRATE = ,4, ~o

~ = __~t_2J5__ ~ 0,61
~,33-

DEPTH = __O:......:,~:>:......:7:....--_Fr

HEAD(H) = t,.~'5- 1. n FT:= /.,~ Fr

H NEEDED = 1.5('2.-'4)2 + "'2-3)( 0, ()oZ,/~
64.4

P = 10.66 x ,
2

- 5:"33 Fr HGL

~, 1,,1 FT

n = 0.024 for unpaved road area

Sf = 1/, f)O 2./~

o/(.-

= V = __'Z_'~__ FT vS'P v= ~, 0 FrDCB = 1.17+ 1.5 (1..64- )2 +
64.4

SPREAD = DEPTH/Sc = t? I 37
~, (/2..6:>

= /4· / Fr



.:JINEERING COMPANY

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

TYPE N FOR UNCURBED AREAS File Number 35902.00

Computed HYE2/1hAM Checked # Oate/z/t¢n Page ~of_Pages I

SPREAD = DEPTH/Sc = __0_,_>_1__ = _---=:..S_I_~__ Ff

~1-olf3~

= V = _~_I_~_S__ Fr v,E V.:: ~/t/ ff

HGL = -----

TOP OF GRATE = ---'-----

HEAD(H) = 'Z.>~- /. 17 Fr ~ /. I e Pr

H NEEDED = 1.5C2-6tt )2 + i6 X 0, (:)0 US:
64.4

n = 0.024 for unpaved road area

Sf = __0_,_tJ_o_z.._I_~_

@ ,
INLET LOCATION STA 2e+fJo - 1..7 /<.T

V= St~ Fr CAL'D RUNOFF = >, 2.t$" CFS

PIPE = I~ IN FLOW BY ( ) = --- CFS

INLET TYPE: TYPE N TOTAL Q = >1 'Z-~ CFS

?/IJ"6r{,f3, BASIN Sc = O,aq 1 a Fr/FT

From Page 30 Curve A

P = 10.66 x ,
2

DEPTH = __0_,'3_1__ Fr

DCB = 1.17 + 1.5 Cz"ht )2 + IIZ~
64.4

I
I
I
I
I COMPUTATION OF DEPTH

I
I
I
I
I
I
I
I
I
I
I



o~---FT

= "'>_,_lO__CFS

t
= V = _2,~1~_~__ FT

LOCATION STA

CAL'D RUNOFF = )_,_IO CFS

FLOW BY ('-_~) = __O CFS

HGL

TOTAL Q

Sc = __~O:...J...\..::::::O:.....::'Z..::.....:O=--.:O=---__FT/FT

EJ I (}1 j ncd"·ecI f+t.~
t=(dbc::a~d ,

HEAD(H) = / I / 7' - 0, (p7 FT == 0 I 52 01'-

H NEEDED = 1.5C '2.81.. )2 + l4- X 0 I 0 (;) (et S·
64.4 -

TOP OF GRATE = _--'3Lt~.~c;....::...o_

n = 0.024 for unpaved road area

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

TYPE N FOR UNCURBED AREAS File Number 35902.00

Computed~ Checked Date~age4L2of-pages

~ FT

~IN

OoOI1t£.. BASIN

V=

INLET

PIPE =

INLET TYPE: TYPE N

COMPUTAnON OF DEPTH

From Page 30 Curve A

P = 10.66 x z..
2

DEPTH =

Q = _3_d_o == () \~~
P llOd~Ob

DCB = 1.17 + 1.5 ('2.\:?~2 +
64.4

SPREAD = DEPTH/Sc = __0_\'2,,_>__ = _~l(l....:.'.-l.("__ FT

0,01,...

,J"INEERING COMPANY

®I
I
I
I
I
I
I
I
I
I
I
I

[I
II
I
I



rGINEERING COMPANY

Subject INLET DESI N COMPUTATIONS Project Cactus Rd

TYPE N FOR IINCIIRRED AREAS File Number 35902.00

Computed~ Checked ~ Date~II~z!ageLo!3Pages I

64.4

SPREAD DEPTII/Sc -

FF
, ,US"

-

CAL'D RUNOFF =

LOCATION STA 1- (+ lt6 . 2.0 1t.;,
I

7-4 CFS

FLOW BY ('- ) = CFS

TOTAL Q - 1,,1 CFS

Sc = Nat Ff/Ff

~Ywr~
TOP OF GRfotfE = >&, I-r;b

HGL = >~, c.r

HEAD(H) = It 0 z.., I FT

H NEEDED = 1.5k'::'J2 +~
764.4 I ' ~~
= ~ltfll Ff ~ 1<;

n = 0.024 for unpaved road area

Sf =

'3t ~ Ff

30 IN

INLET

PIPE =

v=

P = 10.66 x =__ Ff
2

From Page 30 Curve A

DEPTH = Ff

Q= -----
P

DCD 1.17 I 1.5 ( )2 I

INLET TYPE: TYPE U

C;~ .,----- BASIN

~1JJ7\U- ~,~

COMPUTATION OF DEPTH

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



ENGINEERING COMPANY

SubjectMkP~ J21(p~ INLET

e< 5Di ?c/tLfb· @
Computed ~. Checked ~

Project ~.Iih U-

File Number '3 -r:;t{0'1.-" 0 0

Dat~~page :k-of l-Pages I



(GINEERING COMPANY

Subject ("~ 1, Id::it--=G:,'---- .....---

('6t
Computed~ .....Checked -=AlJ~'64i-=---3_-

Project IJ{ 

File Number ") -;-q 0"- to";;;>

Date ~!~/f1rpage ~of lPages



SPREAD = DEPTH/Sc = = _----:N+/----:A.!...--_ FT

3,]'---__CFS

= --CW1-FT

= V = ~=_______ FT

lf~

LOCATION STA 12.0+%) f2-1-
1 lJt

CALtD RUNOFF = __?~,=--1~ CFS

FLOW BY ( - ) = _---'-P CFS

TOTAL Q

Sc = __-:,;N4-/.:..-.A Fr/FT

PIPE J,.
- WO,\l (

TOP OF~i-1i = J \~I.o,to
HGL = \\~1, 4~

\, ~? /\.\1_ FfHEAD(H) =

H NEEDED = 1.5C p.ol )2 + O.DO'Ll' (}o)
64.4

n = 0.024 for unpaved road area

Sf = D. OO')..~

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

TYPE N FOR UNCURBED AREAS FileNumber35902.00

Computed~ Checked Date~ Page .!tkof -Pages

-1:?1~~ BASIN

----Io\...c.?__ IN

V=

From Page 30 Curve A

DCB = 1.17 + 1.5 C;. 0 If +
64.4

I~ ~".
d~

iNGINEERING COMPANY

@;I INLET

---,~~_FT

I PIPE =

I INLET TYPE: TYPE N

I
I COMPUTATION OF DEPTH

I P = 10.66 x \
2

I 1
Q = ~\"''?:: 0, L?1

I P I

DEPTH = f)" FT

I ~~~ ft.w.o').'1t

1;-1C?
-~~ 1,5l~.1 t3) O(I

I
I
I
I
I
I



Fr

=

= O.O?-

= V = _2....::-_'__ IT

18-13f. I

LOCATION STA /8 12=0 '21- LT

CAL'D RUNOFF = 1",,-,.1-.) CFS

) = __..:...¢> CFSFLOW BY ( ¢;

TOTAL Q = __..:...I• ....L.l CFS

Sc = _--.,;....:.4+/.!....:.A Fr/Fr

HGL

PIPE
- ~11~-( f...L
TOP OF = __3~?~,~~~]~_

n = 0.024 for unpaved road area

Sf = _..l".<:0....L..-=-t?_~--.;:...3__

I

HEAD(H) = '2, 'l,( -'1.11 Fr ~ (1 0 4-
H NEEDED = UL.LJ: + IOOJ~ (y,)

64.4

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

TYPE N FOR UNCURBED AREAS File Number 35902.00

Computed-=rP-L- Checked ~ Date~2page~of_'_Pages I

6PJ
_~..-:-_IT

--4-\V:?..e.--_ IN

.
~\~ BASIN

,...

INLET

V=

PIPE =

INLET TYPE: TYPE N

COMPUTATION OF DEPTH

From Page 30 Curve A

P = 10.66 x
2

I
DEPTH = _-::.""t- IT

DCB = 1.17 +~ + \.1.-t;
64.4

SPREAD = DEPTH/Sc = __0 l.....L...,;A__ = _-.:.....:.r-I+I.L-.A_ Fr
~ I

rCINEERINC COMPANY

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



ENGINEERING COMPANY

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

TYPE N FOR UNCURBED AREAS File Number 35902.00

Computed "w\.... Checked ~~ Date~Page!J4of_Pages

INLET

V=

PIPE =

9\

~ Ff

\'7 IN

1~-kJD_ eY
t

LOCATION STA ~) 'lt1~

CAL'D RUNOFF = I,0 CFS

FLOW BY ( - ) = + CFS

INLET TYPE: TYPE N

~1~GU BASIN

TOTAL Q = _-----LI....:...I'O=--__CFS

Sc = __....:....~+-'M--'---- Ff/Ff

HEAD(H) = ~, 01'-\.\1... Ff 

H NEEDED = 1.5C ',~$)2 + lOc»£:to1
64.4

COMPUTATION OF DEPTH

From Page 30 Curve A

P = 10.66 X \'---_ = 6.;~ Ff
2

Q=
_-----:.~--

P

PIPE
- wa~1(

TOP OF g1;fi3 =~

HGL

n = 0.024 for unpaved road area

Sf = O.woY

(rot12~~)

I
O,~7

I
(?'/2.1' 3DCB = 1.17 + 1.5C ",,~) + Lt.'? = V =_-:::....-__ FT

64.4

SPREAD = DEPTH/Sc = - __H+)...L.It.:......-_ Ff



IGINEERING COMPANY

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

TYPE N FOR UNCURBED AREAS File Number 35902.00

Computed Wi-- Checked ...-//k7JB Date '2 Page~(_Pages

8C I

LOCATION STA \4±~) 1.1 L-T

CAL'D RUNOFF = \ I rt- CFS

FLOW BY ( P ) = ¢ CFS

TOTAL Q = \,2- CFS

Sc = r-.lIA Ff/Ff
I

I

HEAD(H) = \,11 - \. \1 Ff:;. O. b

H NEEDED = l.5C \ )2 + ,ooo1q ['2"-}
64.4

= O,O?-- Ff e>~
~

= V = __210....-__ FT

PIPE ~~
~t ~ 4-

TOP OF = ~ ,1

n = 0.024 for unpaved road area

Sf = O.OOO~'f__

- ~.32 Ff

INLET ~1-

v= 3:> FT

PIPE = \~ IN

COMPUTAnON OF DEPTH

P = 10.66 x I
2

From Page 30 Curve A

INLET TYPE: TYPE N
.
~lr-l~ BASIN

DEPTH = IT

Q= ---=----
P

DCB = 1. 17 + 1.5 C \

64.4

SPREAD = DEPTH/Sc = _-----:...~~\..J.:.A.:....-_ = _--:.'H-'-J\I-'-'-(),':"'-_ IT
\ \

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



ENGINEERING COMPANY

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

TYPE N FOR UNCURBED AREAS File Number 35902.00

Computed r(~ Checked ~~ Date~page.!fr:of_Pages

INLET ~

V= 3 IT

PIPE = _IS; IN

LOCATION STA \n~J6" J I~ 12.1
CAL'D RUNOFF = S ,l"1- CFS

FLOW BY ('--_~) = __~ CFS

INLET TYPE: TYPE N

~BASIN

TOTAL Q = __2;>....=..:....---:..'1-__CFS

3~.oHGL = -_---:....-_-

n = 0.024 for unpaved road area

HEAD(H) =\.b1-L I] ~O/; FT

H NEEDED = J.5("-;"")' + 0,(702., ( I~
64.4

= 0.\£2 IT~

Sf = 0.0O-z.. \ "

64.4

COMPUTATION OF DEPTH

From Page 3Q Cypce A_

DEPTH = ~_~_ Fr

p = 10.66 x l-- - ~~~ IT
2

-SPREAD DEP'fH/Sc Ff

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



I
I

I

I

I

I

I

I
I

I
I

I

FT/FT

= _----!...1---:4:.....-__CFS

,
LOCATION STA 1\+00 I tf> LL

(

TOTAL Q

CAL'D RUNOFF = __l± CFS

FLOW BY ( - ) = __t"'----- CFS

n = 0.024 for unpaved road area

Sf = ~O---,-._O_O~~-£2__

PIPE

TOPOF~= ~3A~
HGL = ?\. \1=
HEAD(H) = ?. I?1- IT

H NEEDED = 1.5e 4.? )2 + CJ, oo?it5)
~.~ ~ 11 64.4 ~~~
~r+ ~1>~ il"'bJ J

= 0,26" FT o~_
~-

Subject INLET DESIGN COMPUTATIONS Project Cactus Rd

TYPE N FOR UNCURBED AREAS File Number 35902.00

Computed..J'1?1-: Checked Date~age~ of -Pages

INLET qt:r

v= 4, FT

PIPE = 2.4- IN

COMPUTATION OF DEPTH

P = 10.66 x l
2

From Page 30 Curve A

INLET TYPE: TYPE N

7\~&SL BASIN

Q = ~\~.~ ~ ~j.,'V
P

I
DEPTH = _....:....'), FT

~J-?-'~1,?

tJ? ~ 1''S(?'1~l~

%

DCB = 1.17 + 1.5 e 4,7 )2 +~ = V = ----1 FT
64.4

SPREAD = DEPTH/Sc = - = ---4L- IT

(GINEERING COMPANY

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



RUN VOLU"E FOR SURFACE C SEVOL SUI'II'IARY LISTIHG 15 June, 1992 Page

IIfTUS RD PAVEI'!ENT REPLACE 2:18 PI'!
STAHLEY FRAHZOY COREY Consulting Engineers
7776 Pointe Parkliay West, Pheonix, AZ 85044

I Volule calculation lethod =lodified end areas

TRUNC. DI5T. CUrl.

10 HO. HA"E STATIOH LEFT RIGHT CUT VOLUrlE FILL VOLUI'IE CUI'I. CUT CUI'I. FILL FILL - CUT FILL - CUT
*1.0 *1.0 *1.0 *1. 0

1 10+00.00 0.00 0.00 0.0 0.0 O. O. O. O.

I 2 10+50.00 0.00 0.00 86.6 0.0 87. O. -87. -87

3 11+00.00 0.00 0.00 93.0 0.4 180. O. -93. -179

4 11+50.00 0.00 0.00 86.7 0.7 266. 1. -86. -265

,I 5 12+00.00 0.00 0.00 83.4 0.6 350. 2. -83. -348

6 12+50.00 0.00 0.00 79.5 1.0 429. 3. -79. -426

7 13+00.00 0.00 0.00 74.0 1.5 503. 4. -73. -499

8 13+45.00 0.00 0.00 74.3 0.9 578. 5. -73. -572

I 9 13+50.00 0.00 0.00 10.7 0.1 588. 5. -11. -583

10 14+00.00 0.00 0.00 130.7 1.1 719. 6. -130. -713

11 14+50.00 0.00 0.00 142.3 1.5 861. 8. -141. -853

I 12 15+00.00 0.00 0.00 131.3 2.3 993. 10. -129. -983

13 15+50.00 0.00 0.00 137.4 3.4 1130. 14. -134. -1116

14 16+00.00 0.00 0.00 153.3 4.4 1283. 18. -149. -1265

,I 15 16+50.00 0.00 0.00 152.6 4.6 1436. 23. -148. -1413

16 17+00.00 0.00 0.00 147.8 4.5 1584. 27. -143. -1557

17 17+50.00 0.00 0.00 136.9 5.1 1721. 32. -132. -1689

18 18+00.00 0.00 0.00 129.1 5.5 1850. 38. -124. -1812

I 19 18+50.00 0.00 0.00 118.2 6.1 1%8. 44. -112. -1924

20 19+00.00 0.00 0.00 108.7 6.3 2077. 50. -102. -2027

21 19+50.00 0.00 0.00 96.0 5.8 2173. 56. -90. -2117

I 22 20+00.00 0.00 0.00 81.1 4.9 2254. 61. -76. -2193

23 20+50.00 0.00 0.00 75.6 4.0 2329. 65. -72. -2265

24 21+00.00 0.00 0.00 158.7 0.4 2488. 65. -158. -2423

I
25 21+50.00 0.00 0.00 167.6 0.0 2656. 65. -168. -2591

26 22+00.00 0.00 0.00 102.0 0.1 2758. 65. -102. -2693

27 22+50.00 0.00 -0.00 117.1 0.0 2875. 65. -117. -2810

28 23+00.00 0.00 0.00 109.3 0.0 2984. 65. -109. -2919

I 29 23+50.00 0.00 -0.00 97.8 0.0 3082. 65. -98. -3017

30 24+00.00 0.00 0.00 91.6 0.0 3174. 65. -92. -3109

31 24+50.00 0.00 0.00 86.7 0.0 3260. 65. -87. -3195

I 32 25+00.00 0.00 0.00 81.6 0.1 3342. 65. -81. -3277

33 25+50.00 0.00 0.00 73.4 1.1 3415. 66. -72. -3349

34 26+00.00 0.00 0.00 68.6 2.0 3484. 68. -67. -3416

I
35 26+50.00 0.00 0.00 67.5 1.6 3551. 70. -66. -3482

36 27+00.00 0.00 0.00 68.4 2.2 3620. 72. -66. -3548

37 27+50.00 0.00 0.00 72.5 1.3 3692. 73. -71. -3619

38 28+00.00 0.00 0.00 78.9 0.1 3771. 73. -79. -3698

I 39 28+50.00 0.00 0.00 84.1 0.0 3855. 73. -84. -3782

40 29+00.00 0.00 0.00 88.6 0.0 3944. 73. -89. -3870

41 29+50.00 0.00 0.00 89.0 0.0 4033. 73. -89. -3959

I 42 30+00.00 0.00 0.00 88.0 0.6 4121. 74. -87. -4047

43 30+50.00 0.00 0.00 94.4 2.8 4215. 77. -92. -4138

44 31+00.00 0.00 0.00 95.8 5.2 4311. 82. -91. -4229

I
45 31+50.00 0.00 0.00 99.1 1.9 4410. 84. -97. -4326

46 32+00.00 0.00 0.00 107.4 0.2 4517. 84. -107. -4433

47 32+50.00 0.00 0.00 107.8 0.1 4625. 84. -108. -4541

48 33+00.00 0.00 0.00 102.3 0.0 4728. 84. -102. -4643

I 49 33+50.00 0.00 -0.00 97.1 0.4 4825. 85. -97. -4740

50 34+00.00 0.00 0.00 100.4 0.2 4925. 85. -100. -4840

I



RUH VOLUI1E FOR SURFACE C SEVOL SUI1I1ARY LISTIHG 15 June, 1992 Page 2
CACTUS RD PAVEI1EHT REPLACE 2:19 PI1

STAHLEY FRANZOY COREY Consulting Engineers
7776 Pointe Parkway West, Pheonix, AZ 85044

Volule calculation lethod =lodified end areas
TRUHC. DIST. CUlt

SEU NO. HAI'IE STATIOH LEFT RIGHT CUT VOLUI1E FILL VOLUI1E CUI'I. CUT CUI'I. FILL FILL - CUT FILL - CUT
*1.0 *1.0 *1.0 *1.0

51 34+50.00 0.00 0.00 103.5 0.0 5028. 85. -104. -4944
52 35+00.00 0.00 0.00 104.8 0.0 5133. 85. -105. -5048
53 35+50.00 0.00 0.00 105.3 0.0 5239. 85. -105. -5154
54 36+00.00 0.00 0.00 106.0 0.0 5345. 85. -106. -5260
55 36+50.00 0.00 0.00 110.0 0.0 5455. 85. -110. -5370
56 37+00.00 0.00 0.00 114.9 0.0 5570. 85. -115. -5485
57 37+50.00 0.00 0.00 120.9 0.0 5690. 85. -121. -5606
58 38+00.00 0.00 0.00 128.4 0.0 5819. 85. -128. -5734
59 38+50.00 0.00 0.00 134.4 0.0 5953. 85. -134. -5868
60 39+00.00 0.00 0.00 136.1 1.7 6089. 87. -134. -6003
61 39+50.00 0.00 0.00 138.5 4.1 6228. 91. -134. -6137
62 40+00.00 0.00 0.00 131.3 4.3 6359. 95. -127. -6264
63 40+50.00 0.00 0.00 122.1 5.4 6481. 100. -117. -6381
64 41+00.00 0.00 0.00 122.0 6.9 6603. 107. -115. -6496
65 41+50.00 0.00 0.00 121.3 7.8 6725. 115. -114. -6610
66 42+00.00 0.00 0.00 109.9 8.2 6835. 123. -102. -6711
67 42+50.00 0.00 0.00 96.6 9.2 6931. 132. -87. -6799
68 43+00.00 0.00 0.00 89.7 8.2 7021. 141. -82. -6880
69 43+50.00 0.00 0.00 86.5 10.0 7107. 151. -76. -6957
70 44+00.00 0.00 0.00 86.6 13.3 7194. 164. -73. -7030
71 44+50.00 0.00 0.00 84.1 12.5 7278. 176. -72. -7102
72 45+00.00 0.00 0.00 78.6 12.3 7357. 189. -66. -7168
73 45+50.00 0.00 0.00 75.2 12.5 7432. 201. -63. -7231
74 46+00.00 0.00 0.00 73.3 11.8 7505. 213. -61. -7292
75 46+50.00 0.00 -1.33 76.7 9.5 7582. 223. -67. -7359
76 47+00.00 0.00 0.00 78.2 13.7 7660. 236. -65. -7424
77 47+44.30 0.00 0.00 85.2 5.8 7745. 242. -79. -7503
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DESIGN DATA REPORT
for the

CACTUS ROAD STORM DRAIN
(67th Avenue to the Agua Fria Freeway)

.AP1PJENDlIX lE
Computer Report
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Project : CACfUS ROAD BASED UPON HEC-l AIALYSIS-includes triangle area

8

file: 11: 6:39

o 0 0. 0. 0. 9.99 .012

o 0 0. 0. e. 9.99 .012

o 0 0. 0. 0. 9.99 .012

o 0 0. 0. 0. 9.99 .014

e e 0. 0. e. 9.99 .012

17 0 0. 45. 0. 9.99 .012

Date: 9/25/1991

.00 .00 .00 0

.00 .00 .00 0 10 0 0 0. 0. 0. 9.99 .012

.00 .00 .00 0 11 18 0 0. 45. 0. 9. 99 .012

.00 .00 .ee 0

.00 .00 .00 0 14 0 0 0. 0. 0. 7.00 .012

.00 .00 .00 0 16 0 0 0. 0. 0. 7.00 .012

.00 .00 .00 0 0 0 0 0. 0. 9. .00 .012

.00 .00 .00 11 0 0 0 0. 0. 0. .00 .012

.00 .00 .00 13 0 0 0 0. 0. 0. .00 .012

IIPUT DAfA LISTrlG

.00 120. 0. 3 .00 .00 .00 0

.00 96. 120. 3 .00 .00 .00

.00 120. 0. 3 .00 .00 .00 0

.00 120. 0.

.00 120. 0. 3 .00 .00 .00 0

.00 120. 0. 3 .90 .90 .00 0 8 0 0 0. 0. 0. 9.99 .012

.00 114. e.

.00 120. 0.

.00 114. 0. 3 .00 .00 .00 0 12 0 0 0. 0. 0. 8.00 .012

.00 114. 0.

.00 114. 9. 3 .00 .00 .e0 0 13 19 0 0. 45. 9. 8.00 .012

.00 96. 0.

.99 84. 0.

.00 96. 0. 3 .00 .00 .00 0 15 20 0 0. 45. 0. 7.00 .012

.00 84. 0. 1 .00 .00 .00 4 0 0 0 0. 0. 0. .00 .012

.00 84. 0.

.00 48. 0.

.00 48. 0.

1132.68

898.0 898.0 1320.00 1121.81 1125.46

887.0 887.0 1320.00 1125.46 1129.10

777.0 777.0 1320.00 1133.82 1137.39

845.0 845.0 1320.00 1129.10 1131.21

2 1000.0 1000.0 30.00 1120.29 1120.30

3 1000.0 1000.0 1200.00 1120.30 1121.80

4 914.0 914.0 10.00 1121.80 1121.81

8 823.0 823.0 1320.00 1131.21 1133.32

11 495.0 495.0 1320.00 1140.95 1144.52

13 367.0 367.0 1320.00 1149.58 1152.22

14 285.0 285.0 1320.00 1152.22 1154.86

15 218.0 218.0 1320.00 1155.86 1159.36

16 213.0 213.0 1320.00 1159.36 1162.86

17 87,0 87.0 4000.00 1121.80 1126.81

19 101.0 101.0 2640.00 1153.58 1169.00

18 183.0 183.0 2640.00 1146.45 1160.00

2

2 10 707.0 707.0 1320.00 1137.39 1140.95

2 12 489.0 489.0 1320.00 1144.52 1148.08

•I
•,
J
.I.,
1,
,
-.
•I•
.1
.1
eI
eI

2 20 25.0 25.0 2640.00 1158.86 1175.00 .00 48. 0. 1 .00 .00

Itllr IProject : CACTUS ROAD BASED UPON HEC-l ANALYSIS-includes triaogle area

.00 15 0 0 0 0.

Date: 9/25/1991

0. 0. .00 .012

Tile: 11: 6:39

2 1000.0 96 120 8.00 6.76 Full .00478 12.5 12.5 1129.29 1120.30 1132.68 1132.82 12.39 12.52

-,-,
II
I

I'
•

STORK DRAIN ANALYSIS RESULTS

Line Q D .. Dn Dc Flov Sf-full V 1 V 2 FL 1 FL 2
10 (ds) (iol (in) (ft) (ft) Type (ft/ft) (fpsl (fps) (ft) (ft)

Hydraulic grade line control· 1132.68

HC 1 HG 2 D1 D2
Calc Calc (ftl (ft)

TV
Calc

.09

TV
CK

.09



• 3 lee0.e 12t o 10.00 7. 61 lull .00311 12.7 12.7 1120.30 1121.80 1132.77 1136.51 12.47 14.71 .00 .00

914.0 120 o 10.e0 7.28 lull .00260 11. 6 11.6 1121.80 1121.81 1137.31 1137.34 15.51 15.53 .90 .00

898.0 120 0 7.81 7.22 lull .00251 11. 4 11. 4 1121.81 1125.46 1137.51 1140.83 15.70 15.37 .to .ee
,,,

887.0 120 0 7.74 7.18 lull .00245 11.3 11. 3 1125.46 1129.10 1149.95 1144.19 15.49 15.99 .19 .19

845.0 120 o 10.00 7.01 lull .00222 10.8 10.8 1129.10 1131.21 1144.57 1147.51 15.47 16.30 .00 .00

823.0 120 o 10.00 6. 91 lull .00211 10.5 10.5 1131.21 1133.32 1147.72 1150.50 16.51 17.18 .90 .00

"
777.e 114 0 7.44 6.80 lull .00H7 11.0 11.0 1133.82 1137.39 1150.57 1153.83 16.75 16.44 .00 .00

10 707.0 114 0 6.87 6.48 lull .00205 10.0 10.9 1137.39 1140.95 1154.50 1157.20 17.11 16.25 .90 .00

11 495.0 114 0 5.35 5.38 lull .0U00 7.0 7.0 1140.95 1144.52 1157.96 1159.29 17. 02 14.77 .00 .00

12 489.0 114 0 5.32 5.34 lull .00098 6.9 6.9 1144.52 1148.08 1159.33 1160.63 14.81 12. 55 .90 .00

13 367.0 96 0 5.56 4. 86 lull .00138 7.3 7.3 1149.58 1152.22 1160.70 1162.52 11.12 10.30 .00 .00

14 285.0 96 0 4.68 4.25 lull .09083 5.7 5.7 1152.22 1154.86 1163.18 1164.28 10.96 9.42 .90 .90

15 218.0 84 0 3.96 3.84 Seal .09099 5.7 5.9 1155.86 1159.36 1164.53 1165.77 8.67 6.41 .90 .90 HJU
I • 1805.46 1(1) • .00

, .
16 213.0 84 0 3.90 3.80 Part .00095 5.7 9.6 1159.36 1162.86 1165.81 1166.79 6.45 3.93 1168.21 .00

Hydraulic grade line control· 1136.91

17 87.0 84 0 2.88 2.39 lull .00016 2.3 2.3 1121.80 1126.81 1136.91 1137.54 15.11 10.73 1137.62 .00

11 Hydraulic grade line control· 1157.58

-. 18 183.0 48 0 4.90 3.78 lull .01383 14.6 14.6 1146.45 1160.99 1157.58 1194.99 11.13 34.99 1197.38 .90

IProject : CACTUS ROAD BASED UPOI HEC-l AIALYSIS-includes triangle area

STORK DRAIN ANALYSIS RESULTS

Date: 9/25/1991 Tile: 11: 6:39

Line Q 0 V On Dc flow Sf-full V1 V2 n 1 n 2 HG 1 HG 2 0 1 0 2 TV TV
10 (cta) (in) (inl (ft) (ft) Type (ft/ft) (fps) (fpsl (ft) (ft) Calc Calc (ft) (ftl Calc CK

13 Hydraulic grade line control· 1169.66

19 101.0 48 0 2.83 3.04 Seal .00421 8.0 9.8 1153.58 1169.00 1160.66 1172.04 7.08 3.04 1173.55 .00 HJ
I • 1891.38 1(1)' 2283.50 I(J). 2103.79 1(J)· 45.24 D(BJ)· 2.83 O(AJI' 3.26



.88 HJ5.55 1.47 1177.02
1. 75

LISf or ABBREVIAfIOIS

Bydraulic grade line control· 1164.41

25.8 48 8 1.23 1.48 Seal .88826 2.0 5.9 1158.86 1175.80 1164.41 1176.47
I· 263.84 I(Rl· 801.76 I(Jl· 611.13 l(Jl· 7.59 D(BJI· 1.23 D(AJ)·

15

28

•
•1
J

1.1
~ VI,lL 1, Oland HG 1 refer to downstreal end
~ 8 V2, 1L 2, 0 2 and HC 2 refer to upstreal end

'0 I - Distance in feet frol dovnstreal end to point where HG intersects soffit in seal condition
.JIt 00 1(1) - Distance in feet frol dovnstreal end to point 'here vater surface reaches norlal depth by either dravdown or backwater
.... I(J) - Distance in feet frol dovnstreal end to point vhere hydraulic jUlp occurs in line

. 0 l(J) -!he cOlputed force at the hydraulic jUlp

1
400 D(BJI - Deptb of vater before the hydraulic jUlP (upstreal sidel
v D(AJI - Depth of water after the hydraulic jUlP (dovnstreal sidel

SEAL indicates flov changes frol part to full or frol full to part
o BJ indicates that flov changes frol supercritical to subcritical through a hydraulic jUlP

, 0 BJU indicates that hydraulic jUlP occurs at tbe junction at the upstreal end of tbe line
e HJD indicates that hydraulic jUIP occurs at the junction at the dovnstreal end of the line
1Project : CACfUS ROAD BASED UPOR BEC-1 ARALYSIS-includes triangle area

ttllr ~~~~~-_:~::~::::_-------~:~~~_::~-~~::_---------------------------------------
PIPE IUKBER

COKP05IfE ARALY5IS

Discharge • 1800.08 cta

Dovnstreu Upstreu
----------- -----------

Velocity .80 fps .00 fps
Depth of flov 12.39 ft 12.52 ft
Area of flov 502.66 sf 168.41 sf
HGL 1132.68 ft 1132.82 ft
EGL 1132.68 ft 1132.82 ft
Invert 1120.29 ft 1120.30 ft
Soffit 1128.29 ft 1128.30 ft
Diueter 8.00 ft
Width 10.00 ft

PRIKARY ARALY5I5

Channel length 30.00 ft Ronal depth 8.00 ft
Channel slope .f8033 ftlft Critical depth 6.76 ft
Friction slope .004 78 ftl ft Flow condition Kild
Adjusted 0 1000.80 ds
Kannings n .0148 Loss due to friction .14 ft
Entrance loss coeff .00 Kinor losses .00 ft
Junction loss coeff .00 Length of junction 9.99 ft
Kinor loss coeff .00
fail vater control .00 ft Structure code 3

•I
•.
.1
.a
.1
-I-,-,
-I
-.
•I•



•
•
•

Dovnstreu pipe

Upstreu pipe
Lateral t1
Lateral .2

(LCI

(L11 3
(L3) 0
(L4) 0

Angle to d.s. pipe (Al)
Angle to d.s. pipe (A3)
Angle to d.s. pipe (A4)

.00 deg

.ee deg

.10 deg

•
•
•
•
•

•
•

•
•

COllECTIVITY DIAGRAK

1 2 3
---------0---------0--------- (--- Fiol

1Project I CACTUS ROAD BASED UPO. BEC-1 AIALTSIS-includes triangle area
Date: 9/25/1991 Tile: 11: 6139

PIPE IUKBER

COKPOSITE AIALYSIS

Discbarge • 1000.00 cfB

DOVDstren Upstreu
----------- -----------

Velocity 12.73 fps 12.73fps
Deptb of flov 12.47 ft 14.71ft
Area of flov 502.66 sf 168.41 sf
BGL 1132.77 ft 1136.51 ft"
EGL 1135.29 ft 1139.03 ft
Invert 1120.30 ft 1121.80 ft
Soffit 1130.30 ft 1131.80 ft
Diauter 10.00 ft
Widtb .00 ft

PRIKARY ARALYSIS

•
•
•
•

Cbannel lengtb
Cbannel slope
Friction slope
Adjusted Q
Kannings n
Entrance loss coeff
Junction loss coeff
Kinor 108s coeff
Tailvater control

1200.00 ft
.00125 it/it
,00311 it/ft

1000.00 ds
.0120

.00

.00
,00
.00 ft

Ronal deptb
Critical deptb
Flov condition

Loss due to friction
Kinor losses
Lengtb of junction

Structure code

10.00 ft
7.61 ft
Kild

3.74 ft
,00 ft

9.99 ft

•

•

STORK DRAIR CORRECTIVITY

Dovnstreu pipe (LC) 0

Upstreu pipe (L11 4 Angle to d.s. pipe (A1) .00 deg
Lateral t1 (L31 17 Angle to d.s. pipe (A3) 45.00 deg
Lateral .2 (141 0 Angle to d.s. pipe (H) .00 deg



COKPOSITE AIALYSIS

PIPE IUKBER 4

STORK DRAII COllECTIVITY

Dovnstreaa pipe (LC) 0

Upstreaa pipe (L 11 5 Angle to d.s. pipe (AI) .00 de 9
Lateral t1 (L3) 0 Angle to d.s. pipe (A31 .90 deg
Lateral '2 (L4) 0 Angle to d.s. pipe (A41 .00 deg

COllECTIVITY DIAGRAK

1 17
1

1
2 3 1 4

---------0---------01--------- (--- Flov
IProject I CACTUS ROAD BASED UPOI HEC-l AIALYSIS-includes triangle area
Date: 9/25/1991 Tile: 111 6:39

.03 ft

.00 ft
9.99 ft

10.00 ft
7. 28 ft
Kild

lonal depth
Critical depth
Hov condition

Loss due to friction
Kinor losses
Length of junction

Structure code

Upstren

11.64 fps
15.53 ft

153.93 sf
1137.34 ftV
1139.44 ft
1121.81 ft
1131. 81 ft

PRIKARY AIALYSIS

COllECTIVITY DIAGRAK

18.00 ft
.00100 ft/ft
.00260 ft/ft
914.00 cfs

.0120
.90
.00
.00
.00 ft

DOVDstrell

11. 64 fps
15.51 ft

459.43 sf
1137.31 ft/
1139.42 ft
1121.80 ft
1131.80 ft

10.00 ft
.00 ft

Discharge. 914.88 cfs

Velocity
Depth of flov
Area of flov
HGL
EGL
Inert
Soffit
Diaaeter
Width

345
---------0---------0--------- (--- llov

Channel length
Channel slope
lriction slope
Adjusted 0
Kannings n
Entrance loss coeff
Junction loss coeff
Kinor loss coeff
Tailvater control

•
J
I,
,
f,
1
1
•I
•I'
•
J
.J
-I
cI
1,,
-.
•I•



•
•

•

•

•

•

.rruJeCL : LALIU~ KUAU DA~£U UrUI tt6L-j A.A~t~I~-IDCIUQe5 trlaDgle area
Date: 9/25/1991 Tile: 11: 6139

PIPE IUIlBER

COKPOSITE ARALYSIS

Disebarq~ • 898.98 efs

DovDstreaa Dpstreaa
----------- -----------

Velocity 11.43 fps 11.43 fps
Depth of flov 15.10 ft 15.31 ft
Area of flov 451. 39 sf 151.23 sf
BGL 1137. 51 ft 1148.83 ft
EGL 1139.54 ft 1142.86 it
IDvert 1121.81 ft 1125.46 ft
Soffit 1131.81 ft 1135.46 ft
Diaaeter 18.00 ft
Width .00 ft

PRIKARY ARALYSIS

•

Channel length
Channel slope
1riction slope
Adjusted 0
Kannings n
Entrance loss coeff
Junction loss coeff
Kinor loss coeff
Tailvater control

1320.00 ft
.80211 ftl ft
.80251 ft/ft
898.00 cfs

.0120
.88
.80
.88
.00 ft

Ronal depth
Critical depth
llov condition

L08S due to friction
Kinor losses
Length of junction

Structure code

1.81 ft
1.22 ft
Kild

3.32 ft
.88 ft

9.99 ft

•

•

•

•

•

STORK DRAIR CORRECTIVITY

Dovnstreaa pipe (LC) 0

Dpstreaa pipe (L 1) 6 Angle to d.s. pipe (All .00 deg
La te ral 11 (L3) 8 Angle to d.s. pipe (1.31 .80 deg
Lateral '2 (L41 0 Angle to d.s. pipe (HI .00 deg

CORRECTIVITY DIAGRAK

4 5 6
---------0---------0--------- (--- llow

IProject I CACTUS ROAD BASED UPOR BEC-I ARALYSIS-includes triangle area
Date: 9/25/1991 Tile: II: 6:39

~ PIPE JDKBER

COKPOSITE ARALYSIS

Discharge' 881.00 cfs

•



PIPE RUKBER

567
---------0---------0--------- (--- Flov

IProject : CACTUS ROAD BASED UPOR HEC-1 ARALYSIS-includes triangle area
Date: 9125/1991 . Tile: 11: 6:39

COKPOSITE AJALYSIS

CORRECTIVITY DIAGRAK

Upstreaa

10.76 fps
16.30 ft

142.31 sf
1147. 51 ft
1149.31 ft
1131.21 ft

Dovnstreu

19.76 fps
15.47 ft

424. 74 sf
1144.57 ft
1146.37 ft
1129.10 ft

Dovnstreu Upstreu
----------- -----------Velocity 11.29 fps 11. 29 fps

Depth of flov 15.49 ft 15.89 ft
Area of flol 445.86 sf 149.38 sf
HGL 1148.95 ft 1144.19 ft
BGL 1142.93 ft 1146.17 ft
Inert 1125.46 ft 1129.18 ft
Soffit 1135.46 ft 1139.18 ft
Diueter 18.88 ft
Width .88 ft

PRIKARY AIALYSIS

Channel length 1320.80 ft lonal deptb 7.74 ft
Channe1 slope .99276 ft/ft Critical deptb 7.18 ft
Friction slope .00245 ft/ft Flov condition Kild
Adjusted 0 887.00 cta
KaDDings D .0120 Loss doe to friction 3.24 ft
Entrance loss coeff .ee Kinor losses .00 ft
Junction loss coeff .00 Lengtb of junction 9.99 ft
Hinor loss coeff .80
failvater control .00 ft Structure code 3

STORK DRAIR COIRECTIVITY

Dovnstreu pipe (LC) 0

Upstreu pipe (Ll) 7 Angle to d.s. pipe (AI) .00 de g
Lateral 11 (L3) 0 Angle to d.s. pipe (A3) .99 deg
Lateral .2 (L4) 0 Angle to d.s. pipe (A4) .90 deg

Discbarge' 845.00 cfs

Velocity
Deptb of flol
Area of flov
HGL
EGL
Invert

1•
I•
J,.,
t
f,
1.,
•
.1
J
.I

•
eI,,
-..



• ~orrlt

Dineter
Width

llj~.lll tt
10.00 ft

.10 ft

1141.~1 rt

PRIIlARY &I&LYSIS

••

Cbannel lengtb
Channel slope
Friction slope
Adjusted 0
Ilannings n
Entrance loss coeff
Junction loss coeff
Ilinor loss coeff
Tailvater control

1320.00 ft
.00160 ft/ft
.00222 ft/ft
845.00 cis

.0120
.00
.00
.10
.00 ft

lonal deptb
Critical depth
flov condition

Loss due to friction
Kinor losses
Lengtb of junction

Structure code

10.00 ft
7.91 ft
Kild

2.94 ft
.00 ft

9.99 ft

STORK DRAII COllECTIVITY

Dovnstren pipe (LC) 0

Upstren pipe (L 1) 8 Angle to d.s. pipe (All .00 deg
Lateral t1 (L3 ) 0 Angle to d.s. pipe (A3) .00 deg
Lateral '2 (L41 0 Angle to d.s. pipe (H) .00 deg

COllECTIVITY DIAGRAK

6 7 8
~-~------O---------O-_·_----- (--- llov

IProject : CACTUS ROAD BASED UPOI REC-l AIALYSIS-includes triangle area
Date: 9125/1991 Tile: 111 6:39

• PIPE lUMBER

COMPOSITE ANALYSIS

• Discharge = 823.00 ds

• DOllnstren Upstren
---------_ ... -----------

Velocity 10.48 fps 10.48 fps

• Depth of floll 16.51 ft 17.18 ft
Area of floll 413.69 sf 138.60 sf
HGL 1147.72 ft 1150.50 ft

• EGL 1149.42 ft 1152.21 ft
Invert 1131.21 ft 1133.32 ft
Soffit 1141.21 ft 1143.32 ft

• Diaaeter 10.00 ft
Width .00 ft

.;

PRIIlARY &I&LYSIS

Channel length 1320.00 ft lonal depth 10.00 ft

•



7 8 9
---------0---------0--------- (--- llov

IProject I CACfUS ROAD BASED UPON HEC-l ANALYSIS-includes triangle area
Date: 9/25/1991 fite: 11: 6:39

srORK DRAIN CONNECfIVlfY

Dovnstreaa pipe (LC) 8

Upstreaa pipe (Ll) 9 Angle to d.s. pipe (All .e8 deg
Lateral 11 (L3) 8 Angle to d.s. pipe IA31 .08 deg
Lateral .2 (L4) 8 Angle to d.s. pipe (UI .e8 deg

Channel slope .e8a8 ft/ft Cri tical depth 6.91 ft
lriction slope .e8211 ft/ft lIov condition Kild
jddusted ~ 8~fl!~ cfs Loss due to friction 2.79 fta nlDgs
Entrance loss coeff .88 Kinor losses .80 ft
Junction loss coeff .88 Length of junction 9.99 ft
Kinor loss coeff .88
failvater control .te ft Structure code

COKPOSlfE ARALYSIS

7.44 ft
6.88 ft
Ilild

3.26 ft
.00 ft

9.99 ft

Loss doe to friction
Kinor losses
Length of junction

Ronal depth
Critical deptb
lIov condition

Structure code

Upstreaa

18.96 fps
16.44 ft

130.86 sf
1153.83 ft
1155.70 ft
1137.39 ft
1146.89 ft

PRIKARY ANALYSIS

1320.00 ft
.00271 ft/ft
.00247 ft/ft
777.00 cfs

.0120
.00
.e0
.80
-.e0 ft

Dovnstreaa

10.96 fps
16.75 ft

390.56 sf
1150.57 ft
1152.44 ft
1133.82 ft
1143.32 ft

9.50 ft
.00 ft

Discharge' 777.00 cfs

Veloci ty
Deptb of flov
Area of flov
HGL
EGL
Invert
Soffit
Diaaetet
Width

CONIECfIVlfY DIAGRAK

Cbannel length
Channel slope
lriction slope
Adjusted 0
Kannings n
Entrance loss coeff
Junction loss coeff
Kinor loss coeff
failvater control

PIPE NUKBER

•
I•
J
I

•
f
t
1,
•I
•
J
J
J
eI
.
1
1,
-.
•I•



•

..
STORK DRAII COllECTIVITY

Dovnstreu pipe (LC) 0

Upstreu pipe (Ll) 10 Angle to d.s. pipe (Al) .00 deg
Lateral U (L3) 0 Angle to d.s, pipe (A3) .00 deg
Lateral 12 (L4) 9 Angle to d.s. pipe (14) .09 deq

COllECTIVITY DIAGRAK

8 9 10
---------0---------0--------- (--- rIo,

IProject : CACTUS ROAD BASED UPOI BEC-l AIALYSIS-includes triangle area
Date: 9/25/1991 Tile: 11: 6:39

PIPE IDKBER 10

COKPOSITE AIALYSIS

Discharge • 107.00 cfs

DOVllstreu Dpstreu
----------- -----------

Velocity 9.91 fps 9.91 fps
Depth of flov 11.11 ft 16.25 ft
Area of flov 355.38 sf 119.01 sf
BGL 1154.50 ft 1157.20 ft
EGL 1156.04 ft 1158.15 ft
Invert 1131.39 ft 114e.95 ft
Soffit 1146.89 ft 1150.45 ft
Diauter 9.50 ft
Width .00 ft

PRIKARY AIALYSIS

Channel length
Channel slope
Friction slope
Adjusted 0
Kannings n
Entrance loss coeff
Junction loss coeff
Kinor loss coeff
Tail'ater control

1320.00 ft
,00210 ftfft
.00205 ftfft
707.00 cfs

.0120
.00
.00
.00
.00 ft

Nonal depth
Critical depth
Flov condition

Loss due to friction
Kinor losses
Length of junction

Structure code

6.81 ft
6.48 ft
Kild

2.10 ft
.00 ft

9.99 ft

•

STORK DRAIN COllECTIVITY

Dovnstreu pipe (LCI 0

Upstreu pipe (Ll ) 11 Angle to d.s. pipe (Al) .00 deg
Lateral fl IL3l 18 Angle to d,s. pipe (A3) 45,00 deg
Lateral '2 (L41 0 Angle to d.s. pipe (A4) .00 deg



2

INPUT DATA LISTIIG

Project: CACTUS ROAD BASED UPON HEC-l ANALYSIS-includes triangle area

A4 J I

0. .00 .012

0. 9.99 .014

0. 9.99 .012

0. 9.99 .012

0. 9.99 .012

0. 9.99 .012

0. 9.99 .012

0. 9.99 .012

0. 9.99 .012

0. 9.99 .012

0. 8.00 .012

0. 8.00 .012

0. 1.00 .012

0. 1.00 .012

0. 1.00 .012

0. ,00 .012

0. .00 .012

0. .00 .012

0. .00 .012

0. .00 .012

0. .00 .012

0. .00 .012

0. .00 .012

0. .00 .012

Tile: 11:40:55

IK LC L1 L3 L4 Al A3

Date: 9/3011991 J' Tile: 11: 40: 52

.00 3 0 0 0. 0.

.00 0 4 11 0 0. 45.

.00 0 0 0 0. 0.

.00 0 6 0 0 0. 0.

.00 0 1 0 0 0. 0.

.00 0 8 0 0 0. 0.

.00 0 0 0 0. 0.

.00 0 10 0 0 0. 0.

.00 0 11 18 0 0. 45 .

.00 0 12 0 0 0. 0.

.00 0 13 21 0 0. 45 .

.00 0 14 0 0 0. 0.

.00 0 15 24 0 0. 45.

.00 0 16 0 0 0. 0.

.00 0 0 0 0 0. 0.

.00 4 0 0 0 0. 0.

.00 11 19 0 0 0. 0.

.00 0 20 0 0 0. 0.

.00 0 0 0 0 0. 0.

.00 13 22 0 0 0. 0.

.00 0 23 0 0 0. 0.

.00 0 0 0 0 0. 0.

.00 15 25 0 0 0. 0.

.00 0 26 0 0 0. 0.

Date: 9/30/1991

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

CD L2 K!I Q ADJ 0 LENGTH

8

2

1L 1 1L 2 CTL/TV D V S [J
---- ------

1130.68

2 1000.0 1000.0 30.00 1120.29 1120.30 .00 96. 120. .00

3 1000.0 1000.0 1200.00 1120.30 1121.80 .00 120. 0. .00

4 914.0 914.0 10.00 1121.80 1121.81 .00 120. 0. 3 .00

898.0 898.0 1320.00 1121.81 1125.46 .00 120. 0. 3 .00

881.0 881.0 1320.00 1125.46 1129.10 .00 120. 0. 3 .00

845.0 845.0 1320.00 1129,10 1131.21 .00 120. e, 3 .00

8 823.0 823.0 1320.00 1131.21 1133.32 .00 120. 0. 3 .00

711.0 111.0 1320.00 1133.82 1131.39 .00 114. 0. .00

10 701.0 101.0 1320.00 1131.39 1140.95 .00 114. 0. .00

11 495.0 495.0 1320.00 1141.45 1145.02 .00 108. 0. .00

12 489.0 489.0 1320.00 1145.02 1148.58 .00 108. 0. 3 .00

13 361.0 361.0 1320.00 1150.58 1153.22 .00 84. 0. 3 .00

14 285.0 285.0 1320.00 1153.22 1155.86 .00 84. 0. .00

15 218.0 218.0 1320.00 1156.36 1159.86 .00 18. 0. .00

2 16 213.0 213.0 1320.00 1159.86 1163.36 .00 18. 0. .00

11 81.0 81.0 4000.00 1121.80 1126.81 .00 84. 0. .00

18 214.0 214.0 20.00 1144.95 1145.06 .00 66. 0. .00

19 185.0 185.0 1300.00 1145.06 1152.22 .00 66. 0. .00

20 104.0 104.0 1320.00 1153.22 1159.50 .00 54. 0. .00

2 21 113.0 113.0 20.00 1154.08 1154.19 .00 42. 0. .00

22 84.0 84.0 1300.00 1154.19 1161.19 .00 42. 0. .00

23 44.0 44.0 1320.00 1161.19 1169.50 .00 42. 0. .00

24 30.0 30.0 20.00 1160.36 1160.46 .00 30. 0. .00

25 25.0 25.0 1300.00 1160.46 1161.14 .00 30. 0. .00

Project I CACTUS ROAD BASED UPOI HEC-l AJALYSIS-includes triangle area
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• INPUT DATA LISTIRG

•
CD L2 KAI 0 ADJ 0 LENGTH 1L 1 FL 2 CTL/TI DIS [J KE IK LC L1 L3 L4 A1 A3 A4 J N

• 26 15.0 15.0 1820.00 1167.64 1177,&0 ,80 H. 0. .00 .00 .00 0 0 0 0 0. 0. 0. .00 .012

• 1Project I CACTUS ROAD BASED UPON HEC-1 ARALYSIS-includes triangle area Date: 9/30/1991 Tile: 11:40:55

• STORK DRAIN ANALYSIS RESULTS

2 1000.0 96 120 8.00 6.76 Full .00478 12.5 12.5 1120.29 1120.30 1130.68 1130.82 10.39 10.52

•
•
•

Line 0 D I Dn Dc Flow Sf·full V1 V2 FL 1
10 (cfs) (1nl (in) (tt) (ttl Type (ft/tt) (fps) (fps) (tt)

Hydraulic grade line control· 1130.68

FL 2 BG 1
(ftl Calc

HG 2 D1 D2
Calc (tt) (ft)

n
Calc

.00

n
CK

.00

•
•
•
•
•
•
•
•
•

3 1000.0 120 0 10.00 7.61 Full .00311 12.7 12.7 1120.30 1121.80 1130.77 1134.51 10.47 12.71

914.0 120 0 10.00 7.28 Full .00260 11.6 11.6 1121.80 1121.81 1135.31 1135.34 13.51 13.53

898.0 120 0 7.81 7.22 Full .00251 11.4 11.4 1121.81 1125.46 1135.51 1138.83 . 13.70 13.37

887.0 120 0 7.74 7.18 Full .00245 11.3 11.3 1125.46 1129.10 1138.95 1142.19 13.49 13.09

845.0 120 0 10.00 7.01 Full .00222 10.8 10.8 1129.10 1131.21 1142.57 1145.51 13.47 14.30

. 8 823.0 120 0 10.00 6.91 Full .00211 10.5 10.5 1131.21 1133.32 1145.72 1148.50 14.51 15.18

777.0 114 0 7.44 6.80 Full .00247 11.0 11.0 1133.82 1137.39 1148.57 1151.83 14.75 14.44

10 707.0 114 0 6.87 6.48 Full .00205 10.0 10.0 1137.39 1140.95 1152.50 1155.20 15.11 14.25

11 495.0 108 0 5.57 5.48 Full .00134 7.8 7.8 1141.45 1145.02 1156.06 1157.83 14.61 12.81

12 489.0 108 0 5.53 5.45 Full .00131 7.7 7.7 1145.02 1148.58 1157.89 1159.61 12.87 11.03

13 367.0 84 0 7.00 5.05 Full .00281 9.5 9.5 1150.58 1153.22 1159.22 1162.93 8.64 9.71

14 285.0 84 0 5.30 4.42 Full '.00170 7.4 7.4 1153.22 1155.86 1164.061166.30 10.84 10.44

15 218.0 78 0 4.19 3.94 Full .00147 6.6 6.6 1156.36 1159.86 1166.79 1168.73 10.43 8.87

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

16 213.0 78 0 4.12 3.90 Full .00141 6.4 6.4 1159.86 1163.36 1168.81 1170.66 8.95 7.30 1171.30 .00

•
•
•
•
•

Hydraulic grade line control: 1134.91

17 87.0 84 0 2.88 2.39 Full .00016 2.3 2.3 1121.80 1126.81 1134.91 1135.54 13.11 8.73 1135.62 .00

11 Hydraulic grade line control· 1155.63
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------------------------------------------------------------------------------

COIRECflVIfY DIAGRAK

COKPOSITE AIALYSIS

PIPE IUKBER 20

.68 ft

.00 ft

.00 ft

1. 23 ft
1. 48 ft

Steep

Loss due to friction
Kinor losses
Length of junction

Ronal depth
Critical depth
llov condition

Structure code

Upstreu

5.94 fps
1. 47ft
4.21 sf

1176.47 ft
1177.02 ft
1175.00 ft
1179.e0 ft

PRIKARY ARALYSIS

1 20
1

1

CORRECTIVITY DIAGRAK

2640.00 ft
.00611 ft/ft
.00026 ft/ft
25.00 cfs
.0120

.00

.00

.00
1177.02 ft

Dovnstreu

2.16 fps
3.47 ft

11.58 sf
1162.33 ft
1162.40 ft
1158.86 ft
1162.86 ft

4.e0 ft
.00 ft

STORK DRAIR CORRECTIVITY

Dovnstreu pipe (LC) 15

Upstreu pipe (Ll) 0 Angle to d.s. pipe (Al) .00 deg
Lateral 11 (L3) 0 Angle to d.s. pipe (A3) .00 deg
Lateral 12 (L4) 0 Angle to d.s. pipe (HI .00 deg

Discharge· 25.00 cfs

Velocity
Depth of flov
Area of flov
BGL
EGL
Invert
Soffit
Diaaeter
Width

Channel length
Channel slope
lriction slope
Adjusted 0
Kannings n
Entrance loss coeff
Junction loss coeff
Kinor loss coeff
Tailvater control

1 19
1

1
o 12 1 13

---------0---------01--------- (--- Flov
IProject : CACfUS ROAD BASED UPOI BEC-l ARALYSIS-includes triangle area
Date: 9/25/1991 file, 13:51:38
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._... --_ ..--------------------------------------------------------------------

STORK DRAII COIRECTIVITY

DOfDstreu pipe (LC l 4

Upstreu pipe (Ll) e Angle to d.s. pipe (AI) .ee deg
Lateral 11 (L3) e Angle to d.s. pipe (A3) .e0 deg
Lateral '2 (L41 e Angle to d.s. pipe (A41 .e0 deg

4,00 ft
3.78 ft
Kild

36.51 ft
,00 ft
.00 ft

Loss due to friction
Kinor losses
Length of junction

Ronal depth
Critical depth
llov condition

Structure code

PR1KARY ARALY51S

CORRECTIVITY DIAGRAK

5TORK DRAIR CORRECTIVITY

2640.00 ft
.00513 ft/ft
.01383 ft/ft
183.00 cfs

.0120
.00
.00
.00

1195.38 ft

ILC 1 11

18

COKPOSITE ARALY515

Discharge • 183.00 cis

Dovnstreu Upstreu
----------- -----.-----

Velocity 14,56 fps 14.56 fps
Depth of flow 9,13 ft 32.09 ft
Area of flow 84.75 sf 30.82 sf
HGL 1155.58 ft 1192.09 ft
EGL 1158.88 ft 1195.38 ft
Invert 1146.45 ft 1160.00 ft
Softi t 1150,45 ft 1164.00 ft
Diueter 4,00 ft
Width ,00 ft

Dovnstreu pipe

Channel length
Channel slope
Friction slope
Adjusted 0
Kannings n
Entrance loss coeff
Junction loss coeff
Kinor loss coeff
Tailwater control

1 17
1

1
e 3 1 4

--.------0---------01-----..-- (--- Flow
IProject 1 CACTUS ROAD BASED UPOI BEC-l ANALYSIS-includes triangle area
Date, 9/25/1991 Tile, 13,51138
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•
•
•

Upstreu pipe
Lateral 11
Lateral '2

(L1) 9
(L3) 9
(L4) 9

Angle to d.s. pipe (AI)
Angle to d.s. pipe (1.3)
Angle to d.s. pipe lUI

.90 deg

.e0 deg

.00 deg

•
COllECTIVITY DIAGRAK

1 18
1

• 1o 10 1 11
---------0---------0/--------- (--- llov

• IProject I CACTUS ROAD BASED UPOI BEC-l &IALYSIS-includes triangle area
Datel 9/25/1991 Tilel 13151:38

• PIPE IUKBER 19

.. COKPOSITE AIALYSIS

•
•
•
•
•
•

Discharge' 101.00 cfs

Dovnstreu Upstreu
_._._._---- -----------

Velocity 8.04 fps 9.85 fps
Depth of flov 5.08 ft 3.04 ft
Area of flov 46.77 sf 17.01 sf
BGL 1158.66 ft 1172.04 ft
EGL 1159.67 ft 1173.55 ft
Iovert 1153.58 ft 1169.90 ft
Soffit 1157.58 ft 1173.00 ft
Diaaeter 4.00 ft
Width .00 ft

PRIKARY ARALYSIS

•
•
•
•

Channel length
Channel slope
friction slope
Adjusted 0
Kannings n
Entrance loss coeff
Junction loss coeff
Kinor loss coeff
Tailvater control

2640.00 ft
.00584 ft/ft
.00421 ft/ft
101.00 cis

.0120
.00
.00
.00

1173.55 ft

Ronal depth
Critical depth
Hov condition

Loss due ·to friction
Kinor losses
Length of junction

Structure code

2.83 ft
3.04 ft

Steep

11.12 ft
.00 ft
.00 ft

•
•
•
•

STORK ORAl I CORRECTIVITY

Dovnstreu pipe (LC I 13

Upstreaa pipe (Ll ) 0 Angle to d.s. pipe (Al) .00 deg
Lateral 11 (L3) 0 Angle to d.s. pipe (&3) .00 deg
Lateral .2 (L4) 0 Angle to d.s. pipe (A4) .90 deg



14 15 16
---------0---------0--------- (--- flov

IProject 1 CACfUS ROAD BASED UPOR BEC-l ARALYSIS-includts triangle area
Datt: 9/25/1991 file 1 13151138

STORM DRAIR CORRECTIVITY

Dovnstrul pipt (LC) e

Upstrtu pipe (Ll ) 16 Angh to d.s. pipt (Al) .ee dtg
Lateral t1 IL3) e Angle to d.s. pipt (A3) .ee dtg
Lateral '2 (L4 ) e Anglt to d.s. pipt (A4) .ee deg

PRIMARY AiALYSIS

Channtl lugth 132e.ee ft Ronal dtpth 3.96 ft
Channtl slopt .ee265 ft/ft Critical depth 3.84 ft
lriction slopt .eee99 ft/ft llov condition Kild
Adjusttd 0 218.ee cta
Kannings n .e121 Loss dut to friction 1. 31 ft
Entranct loss cOtff .ee Kinor loasts .Ie ft
Junction loss cotff .ee Ltngth of junction 7. ee ft
Kinor loss cOtff .ee
failvattr control .80 ft Structun codt 3

COMPOSITE ARALYSIS

3.90 ftRonal depth

1166.36 ft

Upstreaa

9.67 fps
3.90 ft

35.87 sf
1166.76 ft
1168.21 ft
1162.86 ft
1169.86 ft

PRIMARY ARALYSIS

1320.00 ft

CORRECfIVlfY DIAGRAM

1162.86 ft
7. Ie ft
.ee ft

Dovnstreaa

8.36 fps
4.40 ft

98.64 sf
1163.76 ft
1164.85 ft
1159.36 ft
1166.36 ft

7. e0 ft
.00 ft

Soffit
Diauter
lidth

Discharge· 213.ee cfs

Channel lugth

Velocity
Dtpth of flov
Arta of flov
HGL
EGL
Invert
Soffit
Diaaeter
Width

PIPE RUMBER 16

I
•
I
I
I
I
I
I
I
I
•I•
J
J
I
I
I
-I
I
1
1.'



•
•
•

Cbannel slope .88265 ft/ft Cri tical deptb 3.80 ft
Friction slope .88095 ft/ft Flov condition Kild
Adjusted 0 213.80 cfs
Ilannings n .0128 Loss due to friction 1.25 ft
Entrance loss coeff .80 Kinor losses .00 ft
JunctioD loss coeff .88 LeDqtb of jUDctioD .80 ft
Kino! 1088 coett .00
Tailvater control 1168.21 ft Structure code

•
•
•
•

STORK DRAIN CONIECTIVITY

Dovnstreaa pipe (LC) e

Upstreaa pipe (L1) e Angle to d.8. pipe (Al) .00 deg
Lateral '1 (L3 ) 0 Angle to d.s. pipe (A3) .00 deg
Lateral '2 (L41 0 Angle to d.8. pipe (U) .00 deg

•
CONNECTIVITY DIAGRAK

• 15 16
------..-0---------0 (--. flov

.. 1Project: CACTUS ROAD BASED UPON BEC-1 ANALYSIS-includes triangle area
Date: 9/25/1991 rile: 13:51:38..
PIPE IUKBER 17

.. COKPOSITE ANALYSIS

..

..
•
•
•
•

Discbarge • 87.00 cfs

Dovnstreaa Upstreaa
----------- -----------

Velocity 2.26 fps 2.26 fps
Deptb of flov 13.11 ft 8.73 ft
Area of flov 40.29 sf 14.65 sf
BGL 1134.91 ft 1135.54 ft
EGL 1134.99 ft 1135.62 ft
Invert 1121.80 ft 1126.81 ft
Soffit 1128.80 ft 1133.81 ft
Diaaeter 7.00 ft
Widtb .00 ft

PRIKARY ANALYSIS

•
•
•
•

Cbannel lengtb
Cbannel slope
Friction slope
Adjusted Q
Kanning6 n
Entrance loss coeff
Junction loss coeff
Kinor 1088 coeff
Tailvater control

4000.00 ft
.00125 ft/ft
.00016 ft/ft
87.00 cfs
.0120

.00

.00

.00
1135.62 ft

Nonal deptb
Critical deptb
Flov condition

Loss due to friction
Kinor losses
Lengtb of junction

Structure code

2.88 ft
2.39 ft
Kild

.63 ft

.00 ft

.00 ft



PIPE RUKBER 14

CORRECTIVITY DIAGRAK

COKPOSITE ARALYSIS

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

UpstreaaDovnstreaa

PRIKARY ARALYSIS

Channel length 1320.00 ft lonal depth 5.56 ft
Channel slope .0e200 ft/ft Critical depth 4.86 ft
friction slope .00138 ft/ft flov condition Kild
Adjusted 0 367.00 cta
Kannings n .0120 LOS8 due to friction 1. 82 ft
Entrance loss coeff .00 Kinor losses .00 ft
Junction loss coeff .00 Length of junction 7.0e ft
Kinor loss coeff .00
Tailvater control .00 ft Structure code 3

STORK DRAIR CORRECTIVITY

Dovnstreaa pipe (LC) 0

Upstreaa pipe (L1 ) 14 Angle to d.s. pipe (A1) .00 deg
Lateral t1 (L3) 0 Angle to d.s. pipe (A3) .00 deg
Lateral 12 (L4) 0 Angle to d.s. pipe (H) .00 deg

Discharge' 285.0e cfs

PIPE IUKBER 13

COKPOSITE AIALYSIS

Discharge • 367.0e cfs

Dovnstreaa Upstreaa
----------. -----------

Velocity 7.30 fps 7. 30 fps
Depth of flov 9.12 ft 8.30 ft
Area of flov 169.96 sf 61.81 sf
BGL 1158.70 ft 1160.52 ft
EGL 1159.53 ft 1161. 35 ft
Invert 1149.58 ft 1152.22 ft
Soffit 1157.58 ft 116e.22 ft
Diaaeter 8.00 ft
Width .00 ft

12 13 14
---------0---------0--------- (--- flov

1Project : CACTUS ROAD BASED UPOR HEC-1 ARALYSIS-includes triangle area
Date: 9/25/1991 Tile: 13:51:38
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• Velocity 5.61 fps 5.91 fps
Depth of flov 8.96 ft 1. 33 ft

• Area of flov 131.99 sf 48.00 sf
BGL 1161.18 ft 1162.19 ft
EGL 1161.68 ft 1162.73 ft'. Invert 1152.22 ft 1154.86 ft
Soffit 1160.22 ft 1162.86 ft
Dineter 8.00 ft
lidth .00 ft

PRIKARY AIALYSIS

II

•
•
•

Channel length
Channel slope
Friction slope
Adjusted 0
hnnings n
Entrance loss coeff
Junction loss coeff
Kinor loss coeff
failvater control

1320.00 ft
.00200 ft/ft
.00083 ft/ft
285.00 efs

.0120
.00
.00
.00
.00 ft

Ronal depth
Critical depth
flov condition

Loss due to friction
Kinor losses
Length of junction

Structure code

4. 68 ft
4.25 ft
Kild

1.10 ft
.00 ft

7.00 ft

•
•
•
•
•

srORK DRAIN CORRECfIVlfY

Dovnstreu pipe (LCl 0

Opstreu pipe (Ll1 15 Angle to d.s. pipe (All .00 deg
La teral t1 (L3) 20 Angle to d.s. pipe (A3) 45.00 deg
Lateral 12 (L41 0 Angle to d.s. pipe (A41 .00 deg

CORRECfIVIfY DIAGRAK

/ 20
/· /13 14 / 15

---------0---------0/--------- <--- flov
• 1Project: CACTUS ROAD 8ASED UPON HEC-1 ANALYSIS-includes triangle area

Date: 9/25/1991 Tile: 13:51:38

• PIPE ROKBER 15

• COKPOSIfE ARALYSIS

Discharge • 218.00 ds

• Dovnstreu Opstreaa
----------- -----------

• Velocity 5.79fps 9.48 fps
Depth of flov 6.61 ft 4.04 ft
Area of flov 100.96 sf 36.71 sf

• BGL 1162.47 ft 1163.40 ft
EGL 1162.99 ft 1164.79 ft
Invert 1155.86 ft 1159.36 ft

•



1 18
1

1
9 10 1 11

---------0---------0/--------- (--- Flov
1Project : CACTUS ROAD BASED UPOR BEC-1 ARALYSIS-includes triangle area
Date: 9/25/1991 file: 13:51:38

COKPOSlfE ARALYSIS

PIPE RUHBER 11

SfORK DRAIN CONNECTIVITY

Dovnstreu pipe (LC) 0

Upstreu pipe (L11 12 Angle to d. s. pipe (A1) .00 deg
Lateral tl (L3) 0 Angle to d.s. pipe (A3) .00 deg
Lateral .2 (L4 ) 9 Angle to d.s. pipe (14) .99 deg

1. 32 ft
.00 ft

8.00ft

5.35 ft
5.38 ft

Steep

.00 deg

Loss due to friction
Kinor losses
Length of junction

Ronal depth
Critical depth
Flov condition

Structure code

Angle to d.s. pipe (HI

Upstreu

6.98 fps
12.17 ft
83.36 sf

1157.29 ft
1158.05 ft
1144.52 ft
1154.02 ft

PRIKARY ARALYSIS

CORRECTIVlfY DIAGRAK

CORNECTIVlfY DIAGRAK

1320.00 ft
.90271 ft/ft
.00100 ft/tt
495.00 cfs

.0120
.00
.00
.00
.00 ft

(U) 0

Dovnstreu

6.98 fps
15.02 ft

229.24 sf
1155.96 ft
1156.72 ft
1140.95 ft
1150.45 ft

9.50 ft
.00 ft

Lateral .2

Discbarge' 495.00 cts

Velocity
Depth of flov
Area of flov
BGL
EGL
Invert
Soffit
Diueter
Width

Channel length
Channel slope
Friction slope
Adjusted Q
hnnings n
Entrance loss coeff
Junction loss coeff
Kinor loss coeff
failvater controlI'

1,
-I
I

•
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I
I
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•
10 11 12

---------0---------0--------- (--- 110w
IProject : CACTUS ROAD BASED UPON HEC-l ANALYSIS-includes triangle area
Date: 9/25/1991 Tile: 13:51:38

PIPE JUKBER 12

•

•

COKPOSITE ANALYSIS

Discbarge • 489.00 ds

Downstreaa Upstreaa
.--- .. _._ ... - -----------

Velocity 6.90 fps 6.90 fps
Depth of flow 12.81 ft 10.55 ft
Area of flow 226.46 sf 82.35 sf
HGL 1157.33 ft 1158.63 ft
EGL 1158.07 ft 1159.37 ft
Invert 1144.52 ft 1148.08 ft
Soffit 1154.02 ft 1157.58 ft
Diaaeter 9.50 ft
Widtb .00 ft

PRIKARY ANALYSIS

•
•
•
•

Cbannel length
Cbannel slope
Friction slope
Adjusted 0
Hannings n
Entrance loss coeff
Junction loss coeff
Kinor loss coeff
Tailwater control

1320.00 ft
.00270 ft/ft
.00098 ft/ft
489.00 ds

.0120
.00
.00
.00
.00 ft

Nonal deptb
Critical deptb
Flow condition

Loss due to friction
Kinor losses
Length of junction

Structure code

5.32 ft
5.34 ft

Steep

1. 29 ft
.00 ft

8.00 ft

•
•
•
•
•

STORK DRAIN CONNECTIVITY

DOllnstreaa pipe (LCI 0

Upstreaa pipe (L 1) 13 Angle to d.s. pipe (Al) .00 deg
Lateral t1 (L31 19 Angle to d. s. pipe (A3) 45.00 deg
Lateral 12 (L41 0 Angle to d. s. pipe (H) .00 deg

CONNECTIVITY DIAGRAK

1 19
1

• I11 12 I 13
---------0---------0/--------- (--- flow

.. IProject: CACTUS ROAD BASED UPON HEC-l ANALYSIS-includes triangle area
Date: 9/25/1991 Tile: 13:51:38
------------------------------------------------------------------------------

•



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

STORIl DRAII COllECTIVITY

789
---------0---------0--------- <_.- Flov

lProject I CACTUS ROAD BASED UPON BEC-l AIALYSIS-includes trianqle area
Datel 9/25/1991 Tilel 13:51:38

Cbannel lenqtb 1320.00 ft lonal deptb 10.80 ft
Channel slope .80H8 ft/ft Critical depth 6.91 ft
friction slope .80211 ft/ft lIoi condi tlon Ilild
Adjusted 0 823.0e cfs
Ilanninqs n .0120 Loss due to friction 2.79 ft
Entrance loss coeff .80 Ilinor losses .80 ft
Junctiou loss coeff .00 Lenqtb of junction 9.99 ft
Ilinor loss coeff .80
Tailvater control .00 ft Structure code

3.26 ft
.80 ft

9.99 ft

7.44 ft
6.80 ft
Kild

.8e deq

.00 deq

.00 deq

Loss due to friction
Kinor losses
Lenqtb of junction

Ronal deptb
Critical deptb
Flov condition

Structure code

Anqle to d.s. pipe (Al)
Anqle to d.s. pipe (A31
Anqle to d.s. pipe (A41

PRIKARY AIALYSIS

1320.00 ft
.00271 ft/ft
.00247 ft/ft
777.00 cfs

.0120
.80
.00
.00
.00 ft

(Ll) 9
(L31 0
(L4) 0

COllECTIVITY DIAGRAK

Dovnstreal pipe (LC) 0

Upstreaa pipe
Lateral t1
Lateral 12

Channel lenqtb
Cbannel slope
Friction slope
Adjusted 0
Kanninqs n
Entrance loss coeff
Junction loss coeff
Kinor loss coeff
Tailvater control

PIPE IUKBER

COKPOSITE AIALYSIS

Discbarqe • 777. 00 cfs

Dovnstreaa Upstreaa
----------- -----------

Velocity 10.96 fps 10.96 fps
Deptb of flov 14.75 ft 14.44 ft
Area of flov 359.83 sf 130.86 sf
BGL 1148.57 ft 1151.83 ft
EGL 1150.44 ft 1153.70 ft
Invert 1133.82 ft 1137.39 ft
Soffit 1143.32 ft 1146.89 ft
Dineter 9.50 ft
Width .00 ft

•
J
I,
-Ii

•
t,
l
\•
I
I
J

•
tI
1,
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•



•
•
•
•

STORK DRAII COllECTIVITY

DOlDstreaa pipe (Le) e

Upstreaa pipe (Ll1 10 Angle to d.s. pipe (Al) .90 deg
Lateral 11 (L3) 0 Angle to d.s. pipe (A3) .00 de 9
Lateral 12 (UI 0 Angle to d.s. pipe (A4) .90 deg

•
• COllECTIVITY DIAGRAK

8 9 10
• ---------0--.··----0--··.···- (--- Flov

IProject I CACTUS ROAD BASCD UPOM HEC·l AIALYSIS·includes triangle area
Date: 9/25/1991 Tile: 13151:38· ..- _---_._._ -.-----_ ----------_._---- _- -._._------

PIPE RUKBER 10

•
•
•
•
•
•

COKPOSITE AIALYSIS

Discharge' 797.09 cfs

Dovnstreu Upstreu
----------- -----------

Velocity 9.97 fps 9.97 fps
Depth of flov 15.11 ft 14.25 ft
Area of flov 327.42 sf 119.07 sf
HGL 1152.50 ft 1155.20 ft
EGL 1154.04 ft 1156.75 ft
Invert 1137. 39 ft 1140.95 ft
Soffit 1146.89 ft 1150.45 ft
Diueter 9.50 ft
Width .00 ft

• PRIKARY ARALYSIS

•
•
•
•

Channel length
Channel slope
friction slope
Adjusted Q
Kannings n
Entrance loss coeff
Junction loss coeff
Kinor loss coeff
Tailvater control

1320.00 ft
.00270 ft/ft
.00205 ft/ft
707.00 cfs

.0120
.00
.00
.90
.90 ft

Ronal depth
Critical depth
Flov condition

Loss due to friction
Kinor losses
Length of junction

Structure code

6.87 ft
6.48 ft
Kild

2.70 ft
.00 ft

9.99 ft

Dovnstreu pipe (LC) 0

(L 1) 11
(L31 18

•
•
•

Upstreu pipe
Lateral 11

STORK DRAII CORRECTIVITY

Angle to d.s. pipe (Al)
Angle to d.s. pipe (A31

.90 deg
45.00 deg



V1, FL 1, D1 and HG 1 refer to dovnstreal end
o V2, FL 2, D2 and RG 2 refer to upstreal end
o I - Distance in feet frol dovnstreal end to point vhere HG intersects soffit in seal condition
o I(N) - Distance in feet frol dovnstreal end to point vhere vater surface reaches norlal depth hy either dravdoln or backvater
o I(J) - Distance in feet frol dOlnstreal end to point vhere hydraulic JUIP occurs in line
o F(J) - The cOlputed force at the hydraulic jUlp
o D(BJ)· Depth of vater before the hydraulic jUlp (upstreal side)
e D(AJ) - Depth of vater after the hydraulic jUlp (dovnstreal side)
e S&AL indicates flov cbanges frol part to full or frol full to part
o RJ indicates that flov changes frol supercritical to suhcritical through a hydraulic jUIP
e RJU indicates that hydraulic JUIP occurs at the junction at the upstreal end of tbe line
o RJD indicates that hydraulic JUIP occurs at the junction at the dovnstreal end of the line
IProject , CACTUS ROAD BAS&D UPON REC-l ANALYSIS-includes triangle area
Date, 9/25/1991 Tile: 13151138-

15 Hydraulic grade line control' 1162.33

PRIKARY ANALYSIS

Channel length 3e.0e ft Ronal depth 8. ee ft
Channel slope .0e033 ft/ft Critical depth 6.76 ft
Friction slope .e0478 ft/ft Flow condition Kild
Adjusted 0 1000.0e cis
Kannings n .0140 Loss due to friction .14 ft
Entrance loss coeff .00 Kinor losses .00 ft
Junction loss coeff .00 Length of junction 9.99 ft
Kinor loss coeff .00
Tailvater control .80 ft Structure code 3

PIPE NUKBER

COKPOSITE ANALYSIS

Discharge' leee.ee cis

Dovnstren Upstren
----------- -----------

Velocity .e0 fps .0e fps
Depth of flov le.39 ft 10.52 ft
Area of flow 463.11 sf 168.41 sf
HGL 1130.68 ft 1130.82 ft
EGL 113e.68 ft 1130.82 ft
Invert 112e.29 ft 112e.3e ft
Soffit 1128.29 ft 1128.30 ft
Dineter 8.ee ft
Width le.0e ft

.8e BJ3.47 1.47 1177.02
1. 75

LIST OF ABBREVIATIONS

o 1.23 1.48 Part .89026 2.2 5.9 1158.86 1175.99 1162.33 1176.47
.00 I(N)' 418.33 I(J)· 259.13 F(J)· 7.59 D(BJ). 1.23 D(AJ) •

25.0 48

I •

20
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I
I
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•
STORK DRAII COllECTIVITY

• Dovnstreaa pipe (LC)

•
•

Upatreaa pipe
Lateral U
Lateral .2

(L11 3

IL3) e
(14) e

ADqle to d.s. pipe (A1)
Angle to d,s. pipe (A31
Angle to d.s. pipe (H)

.00 de q
,ee deg
.00 de g

• COIRECTIVITY DIAGRAK

• 1 2 3---------0---------0--------- (--- llov
IProject : CACTUS ROAD BASED UPOR BEC-l AIALYSIS-includes triangle area

• Date: 9/25/1991 hae: 13:51:38

• PIPE IUKBER

COKPOSITE AIALYSIS

•
•
•
•
•

Discharge • 1000.00 cis

Dovnstreaa Upstreaa
----------- -----------

Velocity 12.73 fps 12.73 fps
Depth of flov 10.47 ft 12.71 ft
Area of flov 463.11 sf 168.41 sf
BGL 1130.77 ft 1134.51 ft
EGL 1133.29 ft 1137.03 ft
Invert 1120.30 ft 1121.80 ft
Soffit 1130.30 ft 1131.80 ft
Diaaeter 10.00 ft
Width .00 ft

•
PRIKARY ANALYSIS

•
•
•
•
•

Channel length
Channel slope
Friction slope
Adjusted 0
Kannings n
Entrance loss coeff
Junction loss coeff
Kinor loss coeff
Tailvater control

1200.00 ft
.00125 ftlft
.00311 ft/ft

. 1900.00 cfs
.0120

.00

.00

.00

.00 ft

Ronal depth
Critical depth
Flov condition

Loss due to friction
Kinor losses
Length of junction

Structure code

10.00 ft
7.61 ft
Kild

3.74 ft
.00 ft

9.99 ft

•
•
•

STORK DRAII CONNECTIVITY

Dovnstreaa pipe (Lel 0

Upstreaa pipe (Ll) 4 Angle to d.s. pipe (All .00 deg
Lateral .1 (L31 17 Angle to d.s. pipe (A3) 45.00 deg
Lateral .2 (L41 0 Angle to d. s. pipe (H) .00 deg



CD L2 KAI Q ADJ Q LENGTH lL 1 FL 2 CTL/TV D V S [J KE KK LC L1 L3 L4 Al A3 A4 J •

2 1000.0 96 120 8.00 6.76 Full .e0478 12.5 12.5 1120.29 1120.30 1130.68 1130.82 10.39 10.52

1Project : CACTUS ROAD BASED UPON HEC-1 ANALYSIS-includes triangle area

.00

TV
CK

Tile: 13:51:38

Tile: 13:51:38

.00

TV
Calc

o 0 0. 0. 0. 9.99 .e12

e e 0. 0. 0. 9,99 .e12

o 0 0. e. e. 9,99 .012

e e e. e. e. 9.99 .012

Date: 9/25/1991

3 e e 0. 0. 0. 9.99 .014

o 0 0 0. 0. 0. .00 .012

Date: 9/25/1991

HG 2 DID 2
Calc (ftl (tt)

.0e .00 .00

,0e ,e0 .0e 0 16 0 e 0. e. 0. 7.0e .012

.ee .e0 .00 0

.00 .00 .00 0 14 0 0 0. 0. 0. 7. 0e .e12

.0e .0e .e0 0 13 19 e 0. 45. 0. 8. 0e .e12

.00 ,e0 .00 13 0 0 0 0. 0. 0. .00 .012

.00 .00 .00 0 0 0 0 0. 0, 0. .00 .012

.00 .00 .00 11 0 0 0 0. 0, 0. ,00 .012

.00 .00 .00 15 0 0 0 0. 0. 0. .00 .012

INPUT DATA LISTING

.00 96. 120.

.ee 12e. 0. 3 .00 .ee .00 e

.00 120. 0. 3 .ee .00 .00 0 4 17 0 0. 45. 0. 9.99 .012

.00 120. 0. 3 .e0 .00 .00 0

.00 120. 0. 3 .0e .0e .00 0

.e0 120. 0. 3 .ee .0e .ee e 8 0 e 0. e. e. 9.99 .012

.e0 12e. e.

.00 114. 0. 3 .00 .00 .e0 0 10 0 0 0. 0. e. 9.99 .012

.00 114. e. 3 .e0 .0e .00 0 11 18 0 0. 45. 0. 9,99 .e12

.00 114. 0. 3 .00 .00 .0e e 12 e 0 e. 0. e. 8.ee .e12

.00 114. 0.

.00 96. 0.

.0e 96. e. 3 .0e .00 .00 e 15 20 e 0. 45. 0. 7.e0 .e12

.00 84, 0.

.e0 84. 0. 1 .00 .00 .00

.0e 84. e.

.00 48. 0.

.00 48. 0.

.00 48. 0.

1130.68

898.0 898.e 1320.0e 1121.81 1125.46

887.0 887.0 132e.00 1125.46 1129.10

777.0 777.e 132e.0& 1133.82 1137.39

845.0 845.0 1320.00 1129.10 1131.21

4 914.0 914.0 10.&0 1121.80 1121.81

8 823.e 823.0 1320.00 1131.21 1133.32

2 1000.0 100e.0 30.00 1120.29 1120.30

3 100e.& 10e&.e 1200.e0 112&.30 1121.8e

11 495.0 495.0 132e.e0 114e.95 1144.52

12 489.0 489.e 1320.00 1144.52 1148.08

13 367.e 367.e 1320.&e 1149.58 1152.22

14 285.0 285.0 1320.ee 1152.22 1154.86

15 218.0 218.e 132e'00 1155.86 1159.36

16 213.0 213.e 1320.00 1159.36 1162.86

Project: CACTUS ROAD BASED UPON HEC-1 ANALYSIS-includes triangle area

17 87.0 87.0 4000.00 1121.80 1126.81

18 183.0 183.e 2640.00 1146.45 1160.0e

20 25.0 25.e 264e.0e 1158.86 1175.00

19 101.0 101.0 2640.0e 1153.58 1169.00

8

2

2 10 707.0 707.0 1320.00 1137.39 114e.95

STORK DRAIN ANALYSIS RESULTS

Hydraulic grade line control, 1130.68

Line 0 D V Dn Dc Flov Sf-full V 1 V2 FL 1 FL 2 HG 1
Ho (ets) (in) (in) (ftl (ft) Type (ft/ft) (fps) (fps) (ft) (ft) Calc

l.,
•
I
J
.r
"t,
1
l
1•
J
I
tI
f
t,
1..
•



•
•
•
•
•
•
•
•
•
•

3 1880.8 128 8 18 .•e 7.61 lull .ee311 12.7 12.7 112e.3e 1121.8e 113e.77 1134.51 1e.47 12.71

4 914.e 12e e 1e.e0 7.28 lull .8e26e 11.6 11.6 1121.8e 1121.81 1135.31 1135.34 13.51 13.53

898.0 120 0 7.81 7.22 lull .e0251 11.4 11.4 1121.81 1125.46 1135.51 1138.83 13.7e 13.37

887.e 120 e 7.74 7.18 lull .e8245 11.3 11.3 1125.46 1129.10 1138.95 1142.19 13.49 13.e9

7 845.8 120 8 10.80 7.81 lull .00222 10.8 18.8 1129.10 1131.21 1142.57 1145.51 13.47 14.30

8 823.e 128 0 le.ee 6.91 lull .0e211 10.5 le.5 1131.21 1133.32 1145.72 1148.50 14.51 15.18

777.e 114 8 7.44 6.80 lull .00247 11.0 11.e 1133.82 1137.39 1148.57 1151.83 14.75 14.44

1. 707.0 114 8 6.87 6.48 lull .80205 le.0 10.0 1137.39 1148.95 1152.50 1155.2e 15.11 14.25

11 495.0 114 0 5.35 5.38 lull .e01e0 7.e 7.0 1140.95 1144.52 1155.96 1157.29 15.02 12.77

12 489.e 114 e 5.32 5.34 lull .00098 6.9 6.9 1144.52 1148.08 1157.33 1158.63 12.81 10.55

13 367.0 96 e 5.56 4.86 lull .e0138 7.3 7.3 1149.58 1152.22 1158.70 1160.52 9.12 8.30

14 285.e 96 0 4.68 4.25 Seal .e0e83 5.7 5.9 1152.22 1154.86 1161.18 1162.19 8.96 7.33
I· 824.50 1(1) • .e0

15 218.0 84 0 3.96 3.84 Part .80099 5.8 9.5 1155.86 1159.36 1162.47 1163.40 6.61 4.04

.18

.80

.ee

.88

.80

.e0

.00

.80

.80

.e0

.80

.00

.88

.88

.88

.ee

.88

.00

.10

.ee

.88

.00

.00

.88

.00

.88

•
•

16 213.0 84 e 3.90 3.80 Part .e0095 8.4 9.7 1159.36 1162.86 1163.76 1166.76 4.4e 3.ge 1168.21
I • .00 I{I)· 445.58

.ee

•
•

4 Hydraulic qrade line control· 1134.91

17 87.0 84 0 2.88 2.39 lull .00016 2.3 2.3 1121.80 1126.81 1134.91 1135.54 13.11 8.73 1135.62 .00

• 11 Hydraulic qrade line control· 1155.58

•
18 183.0 48 0 4.e0 3.78 lull .01383 14.6 14.6 1146.45 1160.00 1155.58 1192.09 9.13 32.09 1195.38 .00

STORK DRAIN ANALYSIS RESULTS

rite: 13:51:38•
•
•
•

IProject : CACTUS ROAD BASED UPON HEC-1 ARALYSIS-includes trianqle area

Line Q 0 V On Dc llow Sf-full V 1 V 2 lL 1
10 lcfs) (in) (in) (ft) (ftl Type (ft/ft) (fps) (fps) (ft)

Date: 9/25/1991

lL 2 HG 1 HG 2 0 1 0 2
(ft) Calc Calc (ftl (ftl

TV
Calc

TV
CK

•
-

13 Hydraulic qrade line control· 1158.66

19 101.0 48 0 2.83 3.04 Seal .00421 8.0 9.8 1153.58 1169.e0 1158.66 1172.04 5.08 3.04 1173.55 .00 HJ
I. 663.63 1(1) • 1053.09 I(J)· 873.38 l(J)· 45.24 D(BJI· 2.83 D(AJ)· 3.26
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/ 19
/

/
o 12 1 13

---------0---------0/--------- (--- 1101
IProject I CACfUS ROAD BASED UPOR BEC-l ARALYSIS-includes triangle area
Date: 9/25/1991 filel 11: 6139
------------------------------------------------------------------------------

STORK DRAIR CORRECTIVITY

Dovnstreaa pipe (LC) 15

Upstreaa pipe (Lil 0 Angle to d.s. pipe (All .00 deg
Lateral 11 (L3 ) 0 Angle to d.s. pipe (A3) .00 deg
Lateral t2 (L4) 0 Angle to d.s. pipe (A4) .00 deg

CORRECTIV!TY DIAGR!K

.68 ft

.00 ft

.00 ft

1. 23 ft
1. 48 ft

Steep

Loss due to friction
Kinor losses
Length of junction

Ronal depth
Critical depth
Flov condition

Structure code

Upstren

5.94 fps
1. 47ft
4.21 sf

1176.47 ft
1177.02 ft
1175.00 ft
1179.00 ft

PRIKARY ANALYSIS

CORRECTIVITY DIAGRAK

2640.00 ft
.00611 ft/ft
.00026 ft/ft
25.00 cfs
.0120

.00

.00

.00
1177 .02 ft

DOlnstren

1.99 fps
5.55 ft

12.57 sf
1164.41 ft
1164.47 ft
1158.86 ft
1162.86 ft

4.00 ft
.00.ft

/ 20
/

/
o 14 / 15

COKPOSIfE AIALYSIS

Channel length
Channel slope
Friction slope
Adjusted 0
Kannings n
Entrance loss coeff
Junction loss coeff
Kinor loss coeff
Tailvater control

Velocity
Depth of flol
Area of flov
BGL
EGL
Invert
Soffit
Dineter
Width

Discharge' 25.00 cfs

PIPE IUKBER 20

1•J
..J
et
..
1,
t·
..
•J
J
.I'
.a
.'
et
f,,
1
•



1 STORK DRAII COllECTIVITY

Downstreu pipe (LC)

i Upstreaa pipe {Ltl 0 Angle to d. s. pipe (Al) .0e deg
Lateral t1 (L3) 0 Angle to d.s. pipe (A3) .00 deg

• Lateral 12 (L4) 0 Angle to d.s. pipe (A41 .0e deg

1 17
1

1
o 3 1 4

--------.0---------0/--------. (--- llow
IProject : CACTUS ROAD BASED UPON HEC-1 AIALYSIS-includes triangle area
Date: 9/25/1991 Tiael 11: 6139
------------------------------------------------------------------------------

COllECTIVITY DIAGRAK

PIPE IUKBER 18

4.00 ft
3.18 ft
Ilild

36.51 ft
.e0 ft
.00 ft

.00 deg

Loss due to friction
Kinor losses
Length of junctiou

Structure code

Ronal depth
Critical depth
Flow condition

Angle to d.s. pipe (Al)

Upstreaa

14.56 fps
34.09 ft
30.82 sf

1194.09 ft
1191. 38 ft
1160.00 ft
1164.00 ft

PRIKARY AIALYSIS

STORK DRAIR CORRECfIVlfY

2640.00 ft
.00513 ft/ft
.01383 ft/ft
183.00 cfs

.0120
.00
.00
.00

1197.38 ft

(L1) 0

(Le) 11

Dovnstren

14.56 fps
11.13 ft
91.99 sf

1151.58 ft
1160.88 ft
1146.45 ft
1150.45 ft

4.00 ft
.00 ft

Upstreaa pipe

Dovnstreaa pipe

Channel length
Channel slope
lriction slope
Adjusted 0
lIannings n
Entrance loss coeff
Junction loss coeff
Kinor loss coeff
Tailvater control

COKPOSITE AIALYSIS

Velocity
Depth of flow
Area of flow
BGL
EGL
Invert
Soffit
Diaaeter
Width

Discharge & 183.0e cfs

I,
«
t,
,
,
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•
•

Lateral t1
Lateral 12

(L3) 0
(L4) 0

Angle to d.s. pipe (A3)
Angle to d.s. pipe (H)

.90 deg

.00 deg

CORRECTIVITY DIAGRAH

1 18
1

1
o 10 1 11

---------0---------0/--------- (--- Flov
IProject : CACTUS ROAD BASED UPOR BEC-l ARALYSIS-includes triangle area
Datel 9/25/1991 Tile: 11: 6:39

•
PIPE RUHBER 19

COKPOSITE ARALYSIS

... Discharge' 101.00 cfs

Dovnstreaa Upstreaa

Velocity
Depth of flol
Area of flov
BGL
EGL
Invert
Soffit
Diaaeter
Width

8.04 fps
7.08 ft

50.77 sf
1160.66 ft
1161.67 ft
1153.58 ft
1157.58 ft

4.00 ft
.00 ft

9.85 fps
3.04 ft

17.01 sf
1172.04 ft
1173.55 ft
1169.99 ft
1173.00 ft

PRIKARY ARALYSIS

•

Channel length
Channel slope
1riction slope
Adjusted Q
Kannings n
Entrance loss coeff
Junction loss coeff
Kinor loss coeff
Tailvater control

2640.00 ft
.00584 ft/ft
.00421 ft/ft
101.00 ets

.0120
.00
.00
.00

1173.55 ft

Ronal depth
Critical depth
Flov condition

Loss due to friction
Kinor losses
Length of junction

Structure code

2.83 ft
3.94 ft

Steep

11.12 ft
.00 ft
.00 ft

•
•
t

•

STORH DRAIN CORRECTIVITY

Dovnstreaa pipe (LC) 13

Upstreaa pipe (L 11 0 Angle to d. s. pipe (All .00 deg
Lateral II (L3) 0 Angle to d.s. pipe (A3) .00 deg
Lateral 12 (L41 0 Angle to d.s. pipe (H) .00 deg



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

14 15 16
·-----··-0----··---0····----· (_ .. Flow

1Project : CACTUS ROAD BASED UPON BEC-1 ARALYSIS·includes triangle area
Date: 9/25/1991 Tile: 11: 6:39

STORK DRAIR CORRECTIVITY

Dovnstren pipe (LeI 9

Upstreaa pipe (Ll) 16 Angle to d.s. pipe (Al) .00 deg
Lateral t1 (L3) 0 Angle to d.s. pipe (A3) .e9 deg
Lateral '2 (L4) 0 Angle to d.s. pipe (A41 .90 deg

PRIKARY AIALYSIS

Channel length 1320.e0 ft lonal depth 3.96 ft
Channel slope .10265 ft/ft Critical depth 3.84 ft
Friction slope .00099 ft/ft Flow condition Kild
Adjusted 0 218.0e cfs
hnnings n .012e Loss due to friction 1. 31 ft
Entrance loss coeff .89 Kinor losses .00 ft
Junction loss coeff .ee Length of junction 1. 90 ft
Kinor loss coeff .00
Tailwater control .ee ft Structure code 3

3.90 ft
3.80 ft

Ronal depth
Critical depth

Upstreal

9.58 fps
3.93 ft

35.87 sf
1166.79 it
1168.21 it
1162.86 ft
1169.86 ft

PRIKARY AIALYSIS

1320.99 ft
.00265 it/it

CORIECTIVITY DIAGRAK

1. 09 ft
.90 ft

Downstreaa

5.74 fps
6.45 ft

101.97 sf
1165.81 ft
1166.33 ft
1159.36 ft
1166.36 ft

7.00 ft
.00 ft

COKPOSITE ARALYSIS

Channel length
Channel slope

Discharge: 213.00 cfs

Velocity
Depth of flow
Area of flow
BGL
EGL
Invert
Soffit
Diaaeter
Width

Diauter
Width

PIPE RUKBER 16

41}

.,',
J...,
1
1
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•I•
J
J,
•
f
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)
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• fBCllon Ilope .09995 it/it flov condltlon Kild
Adjusted 0 213.19 ds
bnnings n .0120 Loss due to friction 1. 25 ft
Entrance lOIs coeff .00 Kinor losses .19 ft
Junction lOIs coeff .80 Length of junction .00 ft
Kinor lOIs coeff .00.. Tailvater control 1168.21 ft Structure code

.- STORK DR!II COllECTIVITY

Dovnstreu pipe (LC) e

Upstreu pipe (L11 0 Angle to d.s. pipe (AI) .00 deg

• Lateral II (L3) 0 Angle to d.s. pipe (A3) .00 deg
Lateral '2 (L4) 0 Angle to d.s. pipe (U) .00 deg

COllECTIVITY DIAGRAK

15 16
---------0---------0 (--- Flov

1Project I CACTUS ROAD BASED UPOI BEC-l AI!LYSIS-includes triangle area
Datel 9/25/1991 Tilel 111 6139

PIPE IUKBER 17

COKPOSITE AIALYSIS

Discharge' 87.00 cfs

Velocity
Depth of flov
Area of flov
BGL
EGL
Invert
Soffit
Diueter
Width

Dovnstreaa

2.26 fps
15.11 ft
43.73 sf

1136.91 ft
1136.99 ft
1121.80 ft
1128.80 ft

7.00 ft
.00 ft

Upstreu

2.26 fps
10.73 ft
14.65 sf

1137.54 ft
1137.62 ft
1126.81 ft
1133.81 ft

PRIKARY AIALYSIS

•
•
•

Channel length
Channel slope
friction slope
Adjusted 0
Kannings n
Entrance loss coeff
Junction loss coeff
Kinor loss coeff
Tailvater control

4000.00 ft
.00125 ft/ft
.00016 ft/ft
87.00 ds
.0120

.00

.00

.00
1137.62 ft

Ronal depth
Critical depth
floy condition

Loss due to friction
Kinor losses
Length of junction

Structure code

2.88 ft
2.39 ft
Kild

.63 ft

.00 ft

.00 ft



PIPE lUMBER 11

COllECTIVITY DIAGRAM

COMPOSITE AIALYSIS

STORK DRAIR COllECTIVITY

DOiDstreaa pipe (LCl 0

Upstreaa pipe (L11 12 ADgle to d.s. pipe (All .00 deg
Lateral 11 (L3) 0 ADgie to d.s. pipe (A31 .00 deg
Lateral 12 (L4) 0 Angle to d.s. pipe (HI .00 deg

1. 32 ft
.00 ft

8.00 ft

5.35 ft
5.38 tt

Steep

Loss due to friction
Kinor losses
LeDgth of JUDCtioD

lonal deptb
Critical deptb
flOi cODditioD

Structur.e code

Opstreaa

6.98 fps
14.11 ft
83.36 sf

1159.29 tt
1160.05 ft
1144.52 ft
1154.02 ft

PRIKARY AIALYSIS

COllECTIVITY DIAGRAM

1320.00 tt
.00211 tt/ft
.00100 ft/ft
495.00 cts
.0120

.00

.00

.00

.00 ft

DovDstreaa

6.98 fps
17.02 tt

248.81 st
1151.96 ft
1158.12 ft
1140.95 tt
1150.45 tt

9.50 ft
.00 tt

Discbarge' 495.00 cfs

Velocity
Deptb of flov
Area of flov
BGL
EGL
Invert
Sotht
Dialeter
Widtb

Cbannel lengtb
Cbannel slope
Friction slope
Adjusted Q
Mannings n
EntraDce loss coeff
JUDctiOD loss coeft
KiDor loss coeff
Tailvater cODtrol

1 18
1

1
9 10 1 11

---------0---------0/--------- (--- flov
1Project I CACTUS ROAD BASED UPOR BEC-1 AIALYSIS-includes triangle area
Dater 9/25/1991 Tile: 111 6:39
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• 10 11 12
-------·-0-------·-0-·-······ (--- llov

1Project : CACTUS ROAD BASED UPON BEC-1 ANALYSIS-includes triangle area
Date: 9/25/1991 file: 11: 6:39

PIPE NUKBER 12

COKPOSITE ANALYSIS

Discharge • 489.00 cfs

Dovnstreu Upstreu
----------- -----------

Velocity 6.90 fps 6.90 fps
Depth of flov 14.81 ft 12.55 ft
Area of flov 245.80 sf 82.35 sf
BGL 1159.33 ft 1160.63 ft
EGL 1168.07 ft 1161.37 ft
Invert 1144.52 ft 1148.08 ft
Soffit 1154.02 ft 1157.58 ft
Diueter 9.50 ft
Width .00 ft

PRIKARY ANALYSIS

Channel length
Channel slope
Friction slope
Adjusted 0
Kannings n
Entrance loss coeff
Junction loss coeff
Kinor loss coeff
Tailvater control

1320.00 ft
.00270 ft/ft
.00098 ft/ft
489.00 cfs

.0120
.00
.00
.00
.00 ft

Nonal depth
Critical depth
Flov condition

Loss due to friction
Kinor losses
Length of junction

Structure code

5.32 ft
5.34 ft

Steep

1.29 ft
.00 ft

8.00 ft

•

•

•

STORK DRAIN CORRECTIVITY

Dovnstreaa pipe (LC) 0

Upstreaa pipe (L 11 13 Angle to d.s. pipe IAll .00 deg
Lateral 11 IL3) 19 Angle to d.s. pipe (A31 45.00 deg
Lateral 12 (L4) 0 Angle to d.s. pipe (A41 .00 deg

CORRECTIVITY DIAGRAK

1 19
1

I
11 12 1 13

---·-----0---------0/-------·- (--- Flov
IProject : CACTUS ROAD BASED UPOR BEC-l ARALYSIS-includes triangle area
Date: 9/25/1991 Tile: 11: 6:39



COKPOSIfE AIALYSIS

COllECfIVIfY DIAGRAK

PIPE IUKBER 4

SfORK DRAIN CORRECfIVITY

Dovnstreaa pipe (LC) 0

Upstreaa pipe (L1) 5 Angle to d.s. pipe (A1) .00 deg
Lateral t1 (L3l 0 Angle to d.s. pipe (A3) .00 deg
Lateral .2 (L4) 0 Angle to d.s. pipe (UI .00 deg

.03 ft

.00 ft
9.99 ft

10.00 ft
7. 28 ft
Kild

Ronal deptb
Critical deptb
llov condition

Loas due to friction
Kinor losses
Lengtb of junction

Structure code

Vpatreaa

11.64 fps
13.53 ft

153.93 sf
1135.34 ft
1137.44 ft
1121.81 ft
1131.81 ft

PRIKARY AIALYSIS

CORIECfIVIfY DIAGRAK

10.00 ft
.00100 ft/ft
.00260 ft/ft
914.00 cfs

.0120
.00
.00
.00
.00 ·ft

DOvDstreaa

11.64 fps
13.51 ft

423.28 af
1135.31 ft
1137.42 ft
1121.80 ft
1131.80 ft

10.00 ft
.00 ft

Diacharge' 914.00 cfa

Velocity
Depth of flov
Area of flov
BGL
EGL
IDvert
Soffi t
Diaaeter
Vidth

3

Channel length
Channel slope
Friction slope
Adjusted 0
Kannings n
Entrance loss coeff
Junction loss coeff
Kinor loss coeff
failvater control

/ 17
/

/
2 3 / 4

---------0---------0/--------- (--- llov
1Project I CACfUS ROAD BASED UPOI BEC-1 ARALYSIS-includea triangle area
Datel 9/25/1991 filel 13:51138
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• ---------0---------0--------- (--- 110Y
1Project : CAcrus ROAD BASED UPOI BEC-1 AIALYSIS·includes triangle area

• Date: 9/25/1991 hler 13:51:38

• PIPE RUKBER

COKPOSIrE AIALYSIS

•
•
•
•
•

Discharge • 898.00 cfs

Dovnstreaa Upstreaa
----------- -----------

Velocity 11.43 fps 11.43 fps
Depth of flor 13.19 ft 13.31 ft
Area of floY 415.81 sf 151.23 sf
BGL 1135.51 ft 1138.83 ft
EGL 1131.54 ft 1140.86 ft
Invert 1121.81 ft 1125.46 ft
Soffit 1131.81 ft 1135.46 ft
Diaaeter 10.00 ft
Width .00 ft

"

•.-
•
•
•

PRIKARY ARALYSIS

Channel length 1320.00 ft Ronal depth 7.81 ft
Channel slope .00277 ft/ft Critical depth 1.22 ft
lriction slope .00251 ft/ft flov condition Kild
Adjusted 0 898.00 ds
Kannings n .0120 Loss due to friction 3.32 ft
Entrance loss coeff .00 Kinor losses .00 ft
Junction loss coeff .00 Length of junction 9.99 ft
Kinor loss coeff .00
Tailvater control .00 ft Structure code 3

•
•
•

STORK DRAIN CORNECrIVITY

DOllnstreaa pipe (LCl 0

Upstreaa pipe (L1 ) 6 Angle to d. s. pipe {All .00 deg
Lateral '1 (L3) 0 Angle to d.s. pipe (A31 .00 deg
Lateral '2 (L4l 0 Angle to d.s. pipe (A4) .00 deg

•
• CONNECTIVITY DIAGRAK

4 5 6
tt ---------0---------0--------- (--- 110Y

1Project : CACrUS ROAD BASED UPON BEC-1 ANALYSIS-includes triangle area
Date: 9/25/1991 Tile: 13:51:38

tt --.-----------------.-._- ..---------------------------------.--------...------

PIPE IUIlBER
tt

COKPOSITE ARALYSIS

•



12 13 14
---------0·_·------0--------- (--- Flow

1Project : CACTUS ROAD BASED UPOI BEC-1 AIALYSIS-includes triangle area
Date: 9/25/1991 Tile: 11: 6:39

STORK DRAIN COllECTIVITY

Dovnstreu pipe (LCI 0

Upstreu pipe lL 11 14 Angle to d.s. pipe lAlI .00 deg
La teral tl (L3) 9 Angle to d.s. pipe (A3) .00 deg
Lateral 12 (L4) 0 Angle to d.s. pipe (A4) .00 deg

COKPOSITE ANALYSIS

PIPE IUKBER 14

1. 82 ft
.00 ft

7. 90 ft

5.56 ft
4.86 ft
Kild

lonal depth
Critical deptb
Flov condition

Loss due to friction
Kinor losses
Length of junction

Structure code

Upstreu

5.67 fps

PRIKARY AIALYSIS

COllECTIVITY DIAGRAK

1320.90 ft
.90290 ft/ft
.00138 ft/ft
367.00 cfs

.9129
.00
.00
.00
.00 ft

5.67 fps

Dovnstreu

Channel length
Channel slope
Friction slope
Adjusted 0
Kannings n
Entrance loss coeff
Junction loss coeff
Kinor loss coeff
Tailvater control

Velocity

Discharge. 285.00 cfs

PIPE IUKBER 13

COKPOSITE AIALYSIS

Discharge • 367.90 cfs

DOVDstreu Upstreu
--------_ .... _.-----_...

Velocity 7.30 fps 7. 39 fps
Depth of flov 11.12 ft 10.30 ft
Area of flov 184.47 sf 61.81 sf
BGL 1160.70 ft 1162.52 ft
EGL 1161.53 ft 1163.35 ft
Invert 1149.58 ft 1152.22 ft
Soffit 1157.58 ft 1160.22 ft
Diueter 8.00 ft
Width .00 ft

I•,
I
l
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•
•

•

"'t~ ... U lB. .... V. .V." I.\. '.u H

Area of flol 143.26 sf 48.90 sf
BGL 1163.18 ft 1164.28 ft
EGL 1163.68 ft 1164.78 ft
Invert 1152.22 ft 1154.86 ft
Soffit 1160.22 ft 1162.86 ft
Dineter 8.00 ft
lidth .00 ft

PRIKARY AIALYSIS

Channel length 1320.00 ft lonal depth 4.68 ft
Channel slope .00200 ft/ft Cri tical depth 4.25 ft
Friction slope .00083 ft/ft lIoi condition Kild
Adjusted 0 285.00 ets
Hannings n .0120 Loss due to friction 1.10 ft
Entrance loss coeff .00 Kinor losses .00 ft
Junction loss coeff .00 Length of junction 7.00 ft
Kinor loss coeff .00
Tailvater control .00 ft Structure code 3

STORK DRAIR CORIECTIVITY

Dovostreu pipe (LC) 0

Dpstren pipe (LI) 15 Angle to d.s. pipe (All .00 deg
Lateral tl (L3) 20 Augle to d.s. pipe (A31 45.00 deg
Lateral '2 (L4) 0 Angle to d.s. pipe (HI .00 deg

CONNECTIVITY DIAGRAK

I 20
I

I
13 14 I 15

---------0---------0/--------- (--- Flov
IProject : CACTUS ROAD BASED UPON HEC-l ANALYSIS-includes triangle area
Date: . 9125/1991 Tile: 11: 6: 39

•
PIPE RUKBER 15

• COKPOSITE ANALYSIS

.. Discharge • 218.00 cfs

Dovustreaa Dpstreal

.- ----------- ----_ .. _----
Velocity 5.66 fps 5.90 fps
Depth of flov 8.67 ft 6.41 ft

• Area of flov 109.58 sf 36.71 sf
BGL 1164. 53 ft 1165.77 ft
EGL 1165.03 ft 1166.32 ft
Iuvert 1155.86 ft 1159.36 ft
Soffit 1162.86 ft 1166.36 ft

•



567
---------0--:------0--------- (--- Flow

lProject : CACTUS ROAD BASED UPOR BEC-1 ARALYSIS-includes triaoqle area
Datel 9/25/1991 Tile: 13:51:38

COMPOSITE ARALYSIS

CORRECTIVITY DIAGRAK

PIPE lUMBER

Upstreu

10.76 fps
14.30 ft

142.31 sf
1145.51 ft
1147.31 ft

Dovnstren

10.76 fps
13.47 ft

391.33 sf
1142.57 ft
1144.37 ft

Discharqe • 887.ee cfs

Dovnstreu Upstren
........ - .._- .----------

Velocity 11. 29 fps 11. 29 fps
Depth of flov 13.49 ft 13.09 ft
Area of flov 'l0.78 sf 149.38 sf
BGL 1138.95 ft 1142.19 ft
EGL 1140.93 ft llU.17 ft
Inert 1125.46 ft 1129.10 ft
Soffit 1135.46 ft 1139.10 ft
Dineter 10.00 ft
Width .e0 ft

PRIKARY ARALYSIS

Channel lenqth 1320.00 ft Roraal depth 7.74 ft
Channel slope .88276 ft/ft Critical deptb 7.18 ft
Friction slope .66245 ft/ft lIow condition Kild
Adjusted 0 887.00 cta
Kanninqs n .0120 Loss due to friction 3.24 ft
Entrance loss coeff .80 Kinor losses .80 ft
Junction loss coeff .00 Lenqtb of junction 9.99 ft
Kinor loss coeff .00
failwater control .e0 ft Structure code 3

STORK DRAIR CORRECTIVITY

Dovnstren pipe (LC) 0

Upstren pipe (L1l 7 Anqle to d.s. pipe (A1) .80 deq
Lateral 11 (L3) 0 Anqle to d.s. pipe (A31 .00 deq
Lateral 12 (L4) 0 Anqle to d.s. pipe (A4) .00 deq

Discbarqe' 845.00 cfs

Velocity
Deptb of floY
Area of flov
BGL
EGL

•
I
I
I
I
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•
•
•

Infert
Soffit
Dineter
Width

1129.10 ft
1139.10 ft

10.00 ft
.00 ft

1131. 21 ft
1141.21 ft

•
•
•
•
•
•
•
•

PRIKARY UALYSIS

Channel lenqth 1320.00 ft Ronal depth 10.00 ft
Channel slope .00160 ft/ft Critical depth 7. 01 ft
friction slope .00222 ft/ft How condition Kild
Adjusted 0 845.00 cfs
Kanninqs n .0120 Loss due to friction 2.94 ft
Entrance 1011 coeff .00 Kinor lossel .00 ft
Junction lOIs coeff .00 Lenqth of junction 9.99 ft
Kinor loss coeff .00
Tailwater control .00 ft Structure code 3

STORK DRAIN CONNECTIVITY

Downstreaa pipe (LC) 0

Upstreaa pipe (L1) 8 Anqle to d.s. pipe (AI) .00 deq
Lateral t1 (L3) 0 Anqle to d.s. pipe (A3) .00 deq
Lateral '2 (L4) 0 Anqle to d.s. pipe (H) .00 deq

.. CONNECTIVITY DIAGRAK

6 7 8
• ---------0---------0--------- (--- flow

1Project : CACTUS ROAD BASED UPON BEC-1 ANALYSIS-includes trianqle area
Date: 9/25/1991 Tile: 13:51:38.. ------------------------------------------------------------------------------

PIPE NUKBER

• COKPOSITE ANALYSIS.. Discharge • 823.00 cfs

Dovnstreaa Upstren.. -_._.------ -----------
Velocity 10.48 fps 10.48 fps
Depth of flov H.51 ft 15.18 ft

• Area of flov 381.14 sf 138.60 sf
BGL 1145.72 ft 1148.50 ft
EGL 1147.42 ft 1150.21 ft.. Infert 1131. 21 ft 1133.32 ft
Soffit 1141. 21 ft 1143.32 ft
Dineter 10.00 ft

• Width .00 ft

• PRIKARY ABAL YSIS

-
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18 214. 0 66 0 3.70 4.09 lull .00346 9.0 9.0 1144.95 1145.06 1155.63 1155.70 10.68 10.64 .e0 .00

19 185.0 66 0 3.35 3.80 lull .00259 7.8 7.8 1145.86 1152.22 1156.34 1159,70 11. 28 7,48 ,8e .00

28 194 .0 54 0 2.80 2.99 lull .00238 6.5 6,5 1153.22 1159,50 1160.89 1164,04 7.67 4.54 1164.70 .0e

IProject I CACTUS ROAD BASED UPON HEC-l AIALYSIS-includes triangle area Date: 9/30/1991 !ile: 11:40:55
-_ .._----.------._----_ ...-.--------._------.-._._--_.------------------_.--._-------.---------------------------------------

STORK DRAIN AIALYSIS RESULTS

Line 0 D V Dn Dc Flov Sf-full V1 V2 lLl lL 2 HG 1 BG 2 D1 D2 n n
No (ctsl (iD) (in) (ft) (ftl Type (ft/ft) (fps) (fps) (ftl (ftl Calc Calc (ft) (ftl Calc C[

_._. ----- ---- .-.. ---- ----- -----

12 Hydraulic grade line control a 1159.42

21 113.0 42 e 3.50 3.19 lull .01075 11. 7 11. 7 1154.08 1154.19 1159.42 1159,63 5.34 5.44 .00 .00

22 84.0 42 0 3.50 2.85 lull .00594 8.7 8.7 1154.19 1161.79 1161.55 1169,27 7.36 7.48 .00 .00

23 U.0 42 0 1. 81 2.07 lull .00163 4.6 4.6 1161.79 1169.50 1170.98 1173.14 9.19 3.64 1173.46 .00

15 Hydraulic grade line control a 1166.55

24 30.0 30 0 1. 96 1. 87 lull .e0456 6. 1 6.1 1160.36 1160.46 1166.55 1166.64 6.19 6.18 .ee .ee

25 25.0 3e 0 1. 67 1. 7e lull .e0316 5.1 5. 1 1160,46 1167.14 1166.99 1171.11 6.53 3.97 .00 .00

26 15,0 24 0 1. 42 1.40 Seal .00375 4.8 6.3 1167.64 1177.0e 1171.54 1178.42 3.90 1.42 1179.04 .00
1 a 1357.19 I (N) a 229.84

LIST 01 ABBREVIATIONS
---------------------

VI, FL I, D1 and HG 1 refer to dovnstreaa end
o V2, lL 2, D2 and HG 2 refer to upstreal end
o 1 - Distance in feet frol dovnstreal end to point vhere HG intersects soffit in seal condition
o I(N) - Distance in feet frol dovnstreal end to point vhere vater surface reaches norlal depth by either dravdovn or backvater
o I(J) - Distance in feet frol dovnstreal end to point vhere hydraulic jUlp occurs in line
o l(J} - The cOlputed force at the hydraulic jUlp
o D(BJ) - Depth of vater before the hydraulic jUlp (upstreal side)
o D(AJI - Depth of vater after the hydraulic jUlp (dovnstreal side)
e SEAL indicates flov changes frol part to full or frol full to part
o HJ indicates that flov changes frol supercritical to subcritical through a hydraulic jUlp
e HJU indicates that hydraulic jUlp occurs at the junction at the upstreal end of the line
o HJD indicates that hydraulic jUlp occurs at the junction at the dovnstreal end of the line
IProject : CACrUS ROAD BASED UPON HEC-I ANALYSIS-includes triangle area
Date: 9/30/1991 file: 11:40:55

PIPE ROKBER

COKPOSITE ANALYSIS

Discharge' 100e.e0 cfs



•
•
•
•
•
•

Dovnstreaa Upstreaa
----------- ---_ .. _-----

Velocity .00 fps .00 fps
Depth of flow 10.39 ft 10.52 ft
Area of flov 209.44 sf 159.17 sf
BGL 1130. G8 ft 1130.82 it
BGL 1130.68 ft 1130.82 ft
Infert 1120.29 ft 1120.30 ft
Soffit 1128.29 ft 1128.30 ft
Diaaeter 8.00 ft
lidth 10.00 ft

PRIKARY AIALYSIS

•
•
•
•

Channel length
Channel slope
friction slope
Adjusted 0
Kannings n
Entrance loss coeff
Junction loss coeff
Kinor loss coeff
Tailvater control

30.00 ft
.00033 ft/ft
.00478 ft/ft

1000.00 cfs
.0140

.00

.00

.00

.00 ft

Ronal depth
Critical depth
1I0v condi tion

Loss due to friction
Kinor losses
Length of junction

Structure code

8.00 ft
6.76 ft
Kild

.14 ft

.00 ft
9.99 ft

STORK DRAIN CONNECTIVITY

Dovnstreal pipe (LC)•
•
•

Upstreaa pipe
Lateral .1
Lateral '2

(LI) 3
(L31 0
(L4) 0

Angle to d.s. pipe (Al)
Angle to d. s. pipe (13)
Angle to d.s. pipe (141

.00 deg

.00 deg

.00 deg

• CONNECTIVITY DIAGRAK

• 1 2 3
---------0---------0--------- (--- Flow

IProject : CACTUS ROAD BASED UPON BEC-I ANALYSIS-includes triangle area
• Date: 9/30/1991 Tile: 11:40:55

• PIPE RUKBER

COKPOSITE AIALYSIS

• Discharge : 1000.00 ds

• Dovnstreaa Upstreaa
----_ .. _---- -_ .... -------

Velocity 12.73 fps 12.73 fps

• Depth of flow 10.47 ft 12.71 ft
Area of flow 209,44 sf 159.17 sf
BGL 1130.77 ft 1134.51 ft

• EGL 1133.29 ft 1137.03 ft
Invert 1120.30 ft 1121.80 ft
Soffit 1130.30 ft 1131.80 ft

•



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

COMPOSITE ANALYSIS

PIPE NUMBER 4

STORM DRAIN CONIECfIVITY

DOvDstreu pipe ILC I 0

Dpstren pipe (L1) 4 Angle to d.s. pipe (All .00 deg
Lateral t1 (L3) 11 Angle to d.s. pipe (13) 45.00 deg
Lateral '2 (L4) 0 Angle to d.s. pipe (A41 .ee deg

3.74 ft
.ee ft

9.99 ft

10.00 ft
7.61 ft
Mild

lonal depth
Critical deptb
llov condition

Loss due to friction
Minor losses
Lengtb of junction

Structure code

Dpstreaa

11.64 fps
13.53 ft

145.48 sf
1135.34 ft
1131.44 ft
1121.81 it
1131.81 it

PRIMARY AIALYSIS

PRIMARY ANALYSIS

CONNECTIVITY DIAGRAM

1200.00 ft
.00125 ft/ft
.00311 ft/ft

le00.00 cfs
.0120

.ee

.00

.ee

.00 ft

10.00 ft
.e0 ft

Dovnstreaa

11. 64 ips
13.51 it

191.43 sf
1135.31 ft
1131.42 ft
1121.80 ft
1131.80 ft

10.00 ft
.00 ft

Diaaeter
Widtb

Cbannel lengtb
Cbannel slope
lriction slope
Adjusted 0
Mannings n
Entrance loss coeff
Junction loss coeff
Minor loss coeff
failvater control

Discbarge' 914.00 cfs

Velocity
Deptb of flov
Area of flov
HGL
EGL
Invert
Soffit
Oialeter
Vidtb

I 11
I

f
2 3 f 4

---------O---------Of--------- <--- flov
IProject I CACfUS ROAD BASED UPON HEC-l AIALYSIS-includes triangle area
Date: 9f30f1991 file: 11:40:55
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•
•
•
•

Channel length 10.00 ft Ilonal depth 10.00 ft
Channel slope .00100 ft/ft Critical depth 1.28 ft
friction slope .00260 ft/ft llov condition Kild
Adjusted 0 914.00 cis
Hannings n .0120 L088 due to friction .03 ft
Entrance loss coeff .00 Kinor losses .00 ft
Junction 108s coeff .00 Length of junction 9.99 ft
Kinor loss coeff .00
Tailvater control .00 ft Structure code

•
•
•

STORK DRAIN CORRECTlVlTY

Dovnstreaa pipe (LC) 0

Upstreaa pipe (L11 5 Angle to d.s. pipe (Al) .00 deg
Lateral tl (L3) 0 Angle to d.s. pipe (A31 .00 deg
Lateral t2 (L4) 0 Angle to d.s. pipe (UI .00 deg

•
• CORRECTlVlTY DIAGRAK

• 3 4 5---------0---------0--------- (--- flov
IProject : CACTUS ROAD BASED UPOR aEC-l ARALYSIS-includes triangle area

• Date: 9/30/1991 Tile: 11:40:55

• PIPE RUKBER

COKPOSITE ARALYSIS

•
•
•
•
•

Discharge • 898.00 ets

Dovnstreu Dpstreu
----------- ---_ .. _-----

Veloci ty 11.43 fps 11.43 fps
Depth of flov 13.10 ft 13.31 ft
Area of flov 188.08 sf 142.94 sf
HGL 1135.51 ft 1138.83 ft
EGL 1137.54 ft 1140.86 ft
Invert 1121.81 ft 1125.46 it
Soffit 1131.81 ft 1135.46 ft
Diueter 10.00 ft
Width .00 ft

•
PRIKARY ARALYSIS

•
•
•
•

Channel length
Channel slope
friction slope
Adjusted 0
Kannings n
Entrance loss coeff
Junction loss coeff
Kinor loss coeff

1320.00 ft
.00211 ft/ft
.00251 ftlft
898.00 ds

.0120
.00
.00
.00

Ilonal depth
Critical depth
llov condition

Loss due to friction
Kinor losses
Length of junction

1.81 ft
1.22 ft
Kild

3.32 ft
.00 ft

9.99 ft



4 5 6
---------0---------0--------- (--- Flov

IProject : CACTUS ROAD BASED UPOH REC-l AIALYSIS-includes triangle area
Date: 9/30/1991 file: 11140:55

STORK DRAII COllECTIVITY

Dovnstreat pipe (LC) 0

Ups treat pipe (Ll) 6 Angl! to d.s. pipe (All .00 deg
Lateral tl (L3) 0 Angle to d.s. pipe (A31 .00 deg
Lateral 12 (L4) 0 Angl! to d.s. pipe (A41 .00 deg

PIPE IUKBER

COKPOSITE ARALYSIS

Discbarge • 887.00 cfs

Dovnstreat Ups treat
----------- -----------

Velocity 11.29 fps 11. 29 fps
Deptb of flov 13.49 ft 13.09 ft
Area of flov 185.77 sf 141.19 sf
HGL 1138.95 ft 1142.19 ft
EGL 1140.93 ft 1144.17 ft
Invert 1125.46 ft 1129.10 ft
Soffit 1135.46 ft 1139.10 ft
Diaaeter 10.00 ft
Widtb .00 ft

CORIECTIVITY DIAGRAK

7. 74 ft
7.18 ft
Kild

3.24 ft
.00 ft

9.99 ft

.00 deg

Structure code

Honal depth
Critical depth
Flow condition

Loss due to friction
Kinor losses
Lengtb of junction

Structure code

Angle to d.s. pipe (AI)

.00 ft

STORK DR!IR COllECTIVITY

PRIKARY AHALYSIS

1320.00 ft
.00276 ft/ft
.00245 ft/ft
887.00 cfs

.0120
.00
.00
.00
.00 ft

(LCI 0

(Ll) 7

Tailvat!r control

Cbannel lengtb
Cbannel slope
Friction slope
Adjusted 0
Kannings n
Entrance loss coeff
Junction loss coeff
Kinor loss coeff
Tailvater control

Dovnstr!aI pip!

UpstrHI pipe

•I•
J,
I
t
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•
•

Lateral t1
Lateral '2

(L3) 0
(L4) 0

Aogle to d.s. pipe (A3)
Aogle to d.s. pipe (H)

.00 deg

.00 deg

• CONNECTIVITY DIAGRAK

• 5 6 7-----·---0---------0--------- (--- Flov
1Project : CACTUS ROAD BASED UPON HEC-1 AIALYSIS-iocludes triaogle area

• Date: 9/30/1991 file: 11:40:55

• PIPE IUKRER

COKPOSIfE ANALYSIS

Discharge • 845.00 cfs

Dovostreaa Upstreaa
---- .. ------ ------.----

Velocity 10.76 fps 10.Hfps
Depth of flov 13.47 ft 14.30 ft
Area of flov 176.98 sf 134.50 sf
BGL 1142.57 ft 1145.51 ft
EGL 1144.37 ft 1147.31 ft
Iovert 1129.10 ft 1131.21 ft
Soffit 1139.10 ft 1141.21 ft
Diaaeter 10.00 ft
Width .00 ft

PRIKARY ANALYSIS

•
•

Chaooel leogth
Chaooel slope
Frictioo slope
Adjusted Q
Kaooiogs 0

Eotraoce loss coeff
Ju~ctioo loss coeff
Kioor loss coeff
Tailvater cootrol

1320.00 ft
.00160 ft/ft
.00222 ftlft
845.00 cfs

.0120
.00
.00
.00
.00 ft

Ronal depth
Critical depth
Flov cooditioo

Loss due to frictioo
Kioor losses
Leogth of juoctioo

Structure code

10.00 ft
7.01 ft
Kild

2.94 ft
.00 ft

9.99 ft

•
•
•
•
•

STORK DRAIR CORNECTIVITY

Dovostreaa pipe (LC) 0

Upstreaa pipe (L1 ) 8 Aogle to d.s. pipe (All .00 deg
Lateral t1 (L3) 0 Aogle to d.s. pipe (A3) .00 deg
Lateral '2 (L4 ) 0 Aogle to d.s. pipe (H) .00 deg

CONNECTIVITY DIAGRAK

8



COMPOSIfE AIALYSIS

COMPOSIfE ARALYSIS

PIPE lUMBER 8

PIPE IUKBER

2.19 ft
.00 ft

9.99 ft

10.00 ft
6.91 ft
Kild

lonal deptb
Critical depth
Flow condition

Loss due to friction
Kinor losses
Lengtb of junction

Structure code

Upstreu

10.'8 fps
15.18 ft

131.80 sf
1148.50 ft
1150.21 ft
1133.32 ft
1143.32 ft

PRIKARY AlALYSIS

COllECTIVITY DIAGRAK

1320.00 ft
.00160 ft/ft
.00211 ft/ft
823.00 cfs

.0120
.00
.00
.00
.00 ft

Downstreu

10.48 fps
14.51 ft

172.31 sf
1145.72 ft
1141.42 ft
1131.21 ft
1141.21 ft

10.00 ft
.00 ft

Discbarge' 823.00 cfs

Veloci ty
Deptb of flow
Area of flow
HGL
EGL
Invert
Soffit
Dineter
Width

SfORK DRAIN COIIECTIVIfY

Downstreu pipe (LCI 0

Upstreu pipe (L 1) 9 Angle to d.s. pipe (A1) .00 deg
Lateral '1 (L3) 0 Angle to d.s. pipe (!3) .00 deg
Lateral '2 (L4l 0 Angle to d.s. pipe (A4l .00 deg

Cbannel lengtb
Cbannel slope
Friction slope
Adjusted 0
Kannings n
Entrance loss coeff
Junction loss coeff
Kinor loss coeff
failwater control

---------0---------0--------- (--- Flow
IProject : CACfUS ROAD BASED UPOI HEC-1 AIALYSIS-includes trianqle area
Date: 9/30/1991 file: 11:40:55

1 8 9
---------0---------0--------- (--- Flow

1Project : CACfUS ROAD BASED UPOl HEC-1 AIALYSIS-includes triangle area
Date: 9/30/1991 file: 11:40:55
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•
•
•
•
•
•
•
•
•

Discharge • 771.90 cfs

DovDstreat Dpstreaa
----------- -----------

Velocity 10.96 fps 19.96 fps
Depth of floy 14.15 it 14.44 tt
Area of flov 162.73 sf 123.68 sf
BGL 1148.51 ft 1151.83 ft
EGL 1150.44 ft 1153.10 ft
IDvert 1133.82 ft 1131.39 ft
Soffit 1143.32 ft 1146.89 ft
Diaaeter 9.50 ft
Width .00 ft

PRIKARY ARALYSIS

ChaDDel leDgth 1320.00 ft Ronal depth 1.44 ft
ChaDDel slope .99211 ft/ft Critical depth 6.80 ft
FrictioD slope .09241 ft/ft Floy cODdi tioD Kild
Adjusted 0 111.99 cis
KaDDiDgs D .0120 Loss due to frictioD 3.26 ft
EDtraDce loss coeff .90 KiDor losses .09 ft
JUDctioD loss coeff .00 LeDgth of JUDctioD 9.99 ft
KiDor loss coeff .00
Tailvater cODtrol .00 ft Structure code 3

STORK DRAIN CON8ECTIVITY

DOYDstreaa pipe (LC) 0

Upstreaa pipe (L 1) 10 ADgle to d.s. pipe (AI) .00 deg
Lateral .1 (L31 0 ADgle to d.s. pipe (A3) .00 deg
Lateral '2 (L4) 0 ADgie to d.s. pipe (HI .00 deg

• CONNECTIVITY DIAGRAK

8 9 10
.. ---------0---------0--------- (--- Floy

IProject : CACTUS ROAD BASED UPOR BEC-l ANALYSIS-iDcludes triaDgle area
Date: 9/30/1991 Tile: 11:40:55

.. ------------------------------------------------------------------------------

PIPE HUKBER 10..
COKPOSITE ANALYSIS

• Discharge' 101.00 ds

DOl/Dstreal Upstreaa

• ---------_ .. -----------
Velocity 9,91 fps 9.97 fps
Depth of floy 15.11 ft 14.25 ft

• Area of floy 148,07 sf 112.54 sf
HGL 1152.50 ft 1155.20 ft
EGL 1154.04 ft 1156.75 ft



STORK DRAIR CORRECTIVITY

Dovnstreaa pipe (LC) 0

Upstreaa pipe (Ll) 0 Angle to d.s. pipe (Al) .00 deg
Lateral t1 (L3) 0 Angle to d.s. pipe (A3) ,00 deg
Lateral 12 (L4 ) 0 Angle to d.s. pipe (A4) .00 deq

25 26
---·-----0---------0 (--- llov

CORRECTIVITY DIAGRAK

PRIKARY AIALYSIS

1. 42 ft
1. 40 ft
Kild

6.82 ft
.00 ft
.e0 ft

lonal depth
Critical depth
nov condition

Loss due to friction
Kinor losses
Length of junction

Structure code

1179.04 ft
1117.00 ft
1179.00 ft

1820.00 ft
.00514 ft/ft
.00375 ft/ft
15.90 cfs
.0120

.00

.e0
.00

1179.04 ft

1171.85 ft
1167. 64 ft
1169.64 ft

2.00 ft
.00 ft

IGL
Invert
Soffit
Diaaeter
Width

Channel length
Channel slope
lriction slope
Adjusted 0
Kannings n
Entrance loss coeff
Junction loss coeff
Kinor loss coeff
Tailvater control

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

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

STORK DRAIN CORRECTIVITY

Dovnstreaa pipe (LC) 15

Upstreaa pipe (Ll) 25 Angle to d.s. pipe (AI) .00 deg
Lateral f1 (L3 ) 0 Angle to d.s. pipe (A3) .00 deg
Lateral '2 (L4) 0 Angle to d.s. pipe (A4) .00 deg

1 24
1

1
o 14 1 15

---------0---------0/--------- (--- llow
1Project : CACTUS ROAD BASED UPON BEC-1 ANALYSIS-includes triangle area
Date: 9/30/1991 rile: 11140:55

.09 ft

.90 ft

.00 ft

1.96 ft
1. 81 ft
Kild

Ronal depth
Critical depth
Plov condition

Loss due to friction
Kinor losses
Length of junction

Structure code

Upstreaa

6.11 fps
6.18 ft
4.18 sf

1166.64 ft
1161.22 ft
1160.46 ft
1162.96 ft

PRIKARY AIALYSIS

CORRECTIVITY DIAGRAK

20.00 ft
.00500 ft/ft
.00456 ft/ft
30.00 cta
.0120

.00

.00

.00

.00 ft

file: 11.40:55

Dovnstreaa

6.11 fps
6.19 ft
6.28 sf

1166.55 ft
1161.13 ft
1160.36 ft
1162.86 ft

2.50 ft
.00 ft

Discharge. 30.00 cfs

Velocity
Depth of flov
Area of flow
BGL
IGL
Invert
Soffit
Dbletu
Width

Channel length
Channel slope
lriction slope
Adjusted 0
Kanning! n
Entrance loss coeff
Junction loss coeff
Kinor loss coeff
Tailwater control

COKPOSITI ARALYSIS

COKPOSlfE AIALYSIS

Date: 9/30/1991

PIPE JUKBIR 24

PIPE MUKBIR 25
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•
•
•
•
•

Discharge • 25.00 cfs

Dovnstreu Upstreu
----------- -----------

Velocity 5.09 fps 5.e9 fps
Depth of flov 6.53 ft 3.91 ft
Area of flov 5.24 sf 3.98 sf
BGL 1166.99 ft 1171.11 ft
EGL 1167.40 ft 1171.51 ft
Invert 1160.46 ft 1167.14 ft
Soffit 1162.96 ft 1169.64 ft
Diueter 2.50 ft
Width .00 ft

PRIKARY ANALYSIS

•
•
•
•

Channel length
Channel slope
Friction slope
Adjusted 0
Kannings n
Entrance loss coeff
Junction loss coeff
Kinor loss coeff
Tailvater control

1300.00 ft
.90514 ftlft
.00316 ft/ft
25.00 cta
.0120

.00

.00

.00

.00 ft

Nonal depth
Critical depth
Flov condition

Loss due to friction
Kinor losses
Length of junction

Structure code

1.67 ft
1. 70 ft

Steep

4.11 ft
.00 ft
.00 ft

•
•
•
•

STORK DRAIN CONNECTIVITY

Dovnstreat pipe {LCI 0

Upstreu pipe (Lll 26 Angle to d.s. pipe (All .00 deg
Lateral 11 (L3) 0 Angle to d.s. pipe (A3) .00 deg
Lateral 12 (L41 0 Angle to d.s. pipe (A4) .00 deg

CONNECTIVITY DIAGRAK

• 24 25 26
---------0---------0--------- (--- Flov

1Project : CACTUS ROAD BASED UPON HEC-1 ANALYSIS-includes triangle area
• Date: 9/30/1991 Tiae: 11:40:55

• PIPE NUKBER 26

COKPOSITE ANALYSIS

• Discharge • 15.00 cfs

• Dovnstreu Upstreaa
----------- -----------

Velocity 4.77 fps 6.28 fps

• Depth of flov 3.90 ft 1.42 ft
Area of flov 3.14 sf 2.39 sf
BGL 1171.54 ft 1178.42 ft



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

CORRECflVITY DIAGRAK

COIIPOSITE ARALYSIS

PIPE RUKBER 22

7. 72 it
.00 it
.00 it

3.50 ft
2.85 ft
Mild

Loss due to friction
Kinor losses
Length of junction

Roru! depth
Critical depth
flov condition

Structure code

Upstreu

8.73fps
7. 48 ft

13.37 sf
1169.27 ft
1170.45 ft
1161. 79 ft
1165.29 ft

PRIMARY ARALYSIS

1300.00 ft
.00585 ft/ft
.00594 ft/ft
84.00 ds
.0120

.00

.00

.00

.00 ft

DovDstreu

8.73 fps
7.36 ft

17.59 sf
1161.55 ft
1162.73 ft
1154.19 ft
1157.69 ft

3.50 ft
.00 ft

Dovnstreu pipe (LC) 12

Upstreu pipe (L1 ) 22 Angle to d.s. pipe (A1) .00 deg
Lateral 11 (L3) 0 Angle to d.s. pipe (&3) .00 deg
Lateral .2 (L4) 0 Angle to d.s. pipe (A41 .00 deg

STORK DRAIR CORRECTIVITY

Dovnstreu pipe (LCI 0

Upstreaa pipe (L1 ) 23 Angle to d. s. pipe (Al) .00 deg
Lateral .1 (L3) 0 Angle to d.s. pipe (A3) .00 deg
Lateral '2 (L4) 0 Angle to d.s. pipe (&4 ) .00 deg

Discharge' 84.00 cfs

Velocity
Depth of flov
Area of flov
BGL
EGL
Invert
Soffit
Diueter
Width

Channel length
Channel slope
friction slope
Adjusted 0
lIannings n
Entrance loss coeff
Junction loss coeff
lIinor loss coeff
Tailvater control

1 21
/

1
o 11 1 12

---------0---------0/--------- (--- flov
1Project 1 CACTUS ROAD BASED UPOR BEC-1 ARALYSIS-includes triangle area
Datel 9/30/1991 Tile: 11140: 55
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COlNECTIVITY DIAGRAK

• 21 22 23
---------0---------0--------- (--- Flow

4It 1Project: CACTUS ROAD BASED UPOl BEC-1 !1!LYSIS-iDcludes triangle area
Date: 9/30/1991 rile: 11:40:55
------------------------------------------------------------------------------

• PIPE IUKBER 23

• COKPOSITE AIALYSIS

•
•
•
•
••
•

Discharge • 44.90 cfs

DOI/Dstreu Upstreu
----------- -_ .. --------

Velocity 4.57 fps 4.57 fps
Depth of floll 9.19 ft 3.64 ft
Area of floll 9.22 sf 7. 90 sf
BGL 1170.98 ft 1173.14 ft
EGL 1171.31 ft 1173.46 ft
Invert 1161. 79 ft 1169.59 ft
Soffit 1165.29 ft 1173.90 ft
Diueter 3.59 ft
Width .09 ft

PRIKARY ANALYSIS

•
•
•

ChanDel leDgth
ChaDDel slope
Friction slope
Adjusted 0
KanDings n
Entrance loss coeff
Junction loss coeff
Kinor loss coeff
Taililater control

1320.00 ft
.00584 ft/ft
.00163 ft/ft
44.00 cis
.0120

.00

.00

.00
1173.46 ft

Nonal depth
Critical depth
Floll condition

Loss due to friction
Kinor losses
Length of junction

Structure code

1.81 ft
2.07 ft

Steep

2.15 ft
.00 ft
.00 ft

•
•
•
•

STORK DRAIN CONNECTIVITY

DOllnstreaa pipe (LCl 0

Dpstreaa pipe (L1l 0 Angle to d.s. pipe (All .00 deg
Lateral 11 (L3) 0 Angle to d.s. pipe (A31 .00 deg
Lateral '2 (L4) 0 Angle to d.s. pipe (A41 .00 deg

CORRECTIVITY DIAGRAK

• 22 23
---------0---------0 (--- Floll

1Project : CACTUS ROAD BASED UPOI BEC-1 AI!LYSIS-includes triangle area

•



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

18 19 20
---------0---------0--------- (--- Flow

IProject : CACTUS ROAD BASED UPOR HEC-1 AIALYSIS-includes triangle area
Date: 9130/1991 Tile: 11140:55

STORM DRAIR CORRECTIVITY

Dovnstren pipe (LC) 0

Upstreaa pipe (L 11 20 Angle to d.s. pipe (Al) .00 deq
Lateral 11 (L3) 0 Angle to d.s. pipe (A31 .00 deq
Lateral .2 (L4) 0 Angle to d.s. pipe (A41 .00 deg

PRIMARY ARALYSIS

Channel length 1300.00 ft Jonal depth 3.35 ft
Channel slope .00551 ftlft Critical depth 3.80 ft
Friction slope .09259 ft/ft Flow condition Steep
Adjusted Q 185.00 cis
Kannings n .0120 Loss due to friction 3.36 ft
Entrance loss coeff .00 Minor losses .00 ft
Junction loss coeff .00 Length of junction .00 ft
Kinor loss coeff .00
failwater control .00 ft Structure code 3

2.80 ft
2.99 ft

Steep

lonal depth
Critical depth
Flow condition

Upstren

6.54 fps
4.54 ft

16.55 sf
1164.94 ft
1164. 70 ft
1159.50 ft
1164.00 ft

PRIKARY ARALYSIS

1320.00 ft
.00476 ft/ft
.00238 ft/ft
194.00 cis

Downstren

-6.54 fps
7.67 ft

21. 78 sf
1160.89 ft
1161. 56 ft
1153.22 ft
1157.72 ft

4.50 ft
.00 ft

COMPOSITE AIALYSIS

Discharge' 104.00 cfs

CORRECTIVITY DIAGRAM

Velocity
Depth of flow
Area of flow
BGL
EGL
Invert
Soffit
Diauter
Width

Channel length
Channel slope
Friction slope
Adjusted Q

PIPE lUMBER 20
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•
•
•

Kanninqs n
Entrance loss coeff
Junction loss coeff
Kinor loss coeff
Tailvater control

.el2e
.ee
.ee
.ee

IH4.7eft

Loss due to friction
Kinor losses
Lenqth of junction

Structure code

3.15 ft
.e0 ft
.00 ft

•
•
•
•
•

STORK DRAIM COMMECTIVITY

Dovnstreaa pipe (LC) 0

Opstreaa pipe (Ll ) 0 Anqle to d.s. pipe (All .00 deq
Lateral tl (L3) 0 An q1e to d. s. pipe (A3) .00 deq
Lateral .2 (L41 0 Anqle to d.s. pipe (H) .00 deq

COMRECTIVITY DIAGRAK

19 20
---------0---------0 <--- Flow

.. IProject: CACTUS ROAD BASED OPOM HEC-l AMALYSIS-includes trianqle area
Date: 9/30/1991 Tile: 11:40:55

• PIPE ROKBER 21

• COKPOSITE ARALYSIS

•
•
•
•
•
•

Discharqe • 113.00 cts

Dovnstreaa Opstreaa
-------- .. -- ____ 00 _____ -

Velocity 11. 74 fps 11.14 fps
Depth of flov 5.34 tt 5.44 ft
Area of flov 23.67 st 17.99 sf
HGL 1159.42 ft 1159.63 ft
EGL 1161.56 ft 1161. 77 ft
Invert 1154.08 it 1154.19 tt
Softi t 1157.58 ft 1157.69 tt
Oiaaeter 3.50 ft
Width .00 tt

PRIKARY ARAL YSIS

•
•
•
•

Channel lenqth
Channel slope
Friction slope
Adjusted Q
Manninqs n
Entrance loss coeft
Junction loss coeff
Kinor loss coeff
Tailvater control

20.00 ft
.00550 ft/ft
.01075 ft/tt
113.00 ets

.0120
.00
.00
.00
.00 tt

Ronal depth
Critical depth
Flov condition

Loss due to friction
Kinor losses
Lenqth of junction

Structure code

3.50 ft
3. 19 f t
Mild

.21 ft

.00 ft

.00 ft

•
STORK DRAIR CORRECTIVITY



/ 17
/

/
o 3 / 4

---------0---------0/--------- (--- flow
IProject : CACTUS ROAD BASED UPON HEC-1 ANALYSIS-includes triangle area
Date: 9/30/1991 file: 11:40:55

CONNECTIVITY DIAGRAM

COMPOSITE AHALYSIS

PIPE NUKBER 18

.63 ft

.00 it

.00 it

2.88 ft
2.39 it
Kild

.00 deg

.00 deg

.00 deg

Nonal depth
Critical depth
Flov condition

Loss due to friction
Kinor 10s5es
Length of junction

Structure code

Upstreaa

9.01 ips
10.64 ft
34.06 sf

Angle to d.s. pipe (AI)
Angle to d.s. pipe IA31
Angle to d.s. pipe (A4)

STORK DRAIN CONNECTIVITY

PRIKARY ANALYSIS

4000.00 ft
.00125 ft/ft
.00016 ft/ft
87.00 cfs
.0120

.00

.00

.ee
1135.62 ft

(L1) 0
IL3l 0
(L4) 0

9.01 ips
10.68 it
44.82 si

Dovnstreaa

Dovnstren Upstren
----------- -----------

Velocity 2.26 fps 2.26 fps
Depth of flov 13.11 ft 8.73 ft
Area of flov 18.22 sf 13.85 sf
BGL 1134.91 ft 1135.54 ft
EGL 1134.99 ft 1135.62 ft
Invert 1121.80 ft 1126.81 ft
Soffit 1128.80 ft 1133.81 ft
Dineter 7.00 ft
Width .00 ft

Channel length
Channel slope
Friction slope
Adjusted Q
hnnings n
Entrance loss coeff
Junction loss coeff
Kinor loss coeff
Tailvater control

Dovnstreal pipe (LC)

Upstren pipe
Lateral tl
Lateral 12

Discharge' 214.00 cfs

Ve locity
Depth of flow
Area of flov

•
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•
•
e·

BGL
EGL
Inert
Soffit
Diueter
Width

1155.63 ft
1156.89 ft
1144.95 ft
1150.45 ft

5.50 ft
.98 ft

1155,70 ft
1156,96 ft
1145.06 ft
1150.56 ft

PRIKARY ARALYSIS•
•
•
•
•

Channel length
Channel slope
friction slope
Adjusted 0
Kannings n
Entrance loss coeff
Junction loss coeff
Kinor loss coeff
Tailvater control

20.00 ft
.99550 ft/ft
.00346 ftl ft
214.e0 cta

.0129
.00
.00
.00
.00 ft

Ronal depth
Critical depth
llov condition

Loss due to friction
Kinor losses
Length of junction

Strocture code

3.70 ft
4.09 ft

Steep

.07 ft
,00 ft
.00 ft

•
•
•
•
•

STORK DRAIN CORRECTIVITY

Dovnstreu pipe (LC) 11

Upstreu pipe (L1 ) 19 Angle to d.s. pipe (Al) .e0 deg
Lateral 11 (L3) 0 Angle to d.s, pipe (A3) .00 deg
Lateral 12 (L4) 0 Angle to d.s. pipe (A4) .00 deg

CORNECTIVITY DIAGRAK

I 18
I

• Io 10 I 11
---------0---------0/--------- (--- Flow

• IProject: CACTUS ROAD BASED UPON BEC-l ANALYSIS-iocludes triangle area
Date: 9/30/1991 Tile: 11:40:55

• PIPE NUKBER 19

• COKPOSITE ARALYSIS

Discharge • 185.00 ds

• Dowostreaa Upstreaa
----------- -----------

• Velocity 7.79 fps 7. 79 fps
Deptb of flow 11.28 ft 1,48 ft
Area of flow 38.75 sf 29.45 sf

• BGL 1156.34 ft 1159.10 ft
EGL 1157.28 ft 1160,64 ft
Inert 1145.06 ft 1152.22 ft

• Soffit 1150.56 ft 1157.12ft
Diaaeter 5.50 ft
Widtb ,00 ft

•



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

COKPOSlrE ARALYSIS

CORRECTIVITY DIAGRAH

PIPE RUHBER 15

1.94 ft
.00 ft

7.00 ft

4.19 ft
3.94 ft
Kild

Loss due to friction
Kinor losses
Length of junction

Ronal depth
Critical depth
Floll condition

Structure code

Upstreaa

6.57 fps
8.87 ft

34.70 sf
1168.73 ft
1169.40 ft
1159.86 ft
1166.36 ft

PRIKARY ARALYSIS

CORRECTIVITY DIAGRAH

1320.00 ft
.00265 ft/ft
.00147 ft/ft
218.00 cfa

.0120
.00
.00
.00
.00 ft

Dovnstreaa

6.57 tps
10.43 ft
45.66 sf

1166. 79 ft
1167.46 ft
1156.36 ft
1162.86 ft

6.50 ft
.00 ft

STORK DRAIR CORRECTIVITY

Dovnstreaa pipe (LC) 0

Upstreaa pipe (Lll 16 Angle to d.s. pipe (AI) .00 deg
Lateral 11 (L3) e Angle to d.s. pipe (&3) .00 deg
Lateral 12 (L4) 0 Angle to d.s. pipe (H) .00 deg

14 15 16
---------0---------0--------- (--- flow

Channel length
Channel slope
Friction slope
Adjusted Q
Kannings n
Entrance loss coeff
Junction loss coeff
Kinor loss coeff
Tailwater control

Discharge· 218.00 cfs

Velocity
Depth of flov
Area of flov
BGL
EGL
Invert
Soffit
Diaaeter
Width

/ 24
/

/
13 14 / 15

---------0---------0/--------- (--- floll
IProject : CACTUS ROAD BASED UPOR BEC-l ARALYSIS-includes triangle area
Date: 9/30/1991 Tile: 11:40: 55
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• IProject : CACTUS ROAD BASED UPOR BEC-l ARALYSIS-includes triangle area
Date: 9/30/1991 Tile: 11:40:55

•
PIPE IUKBER 16

•
•
•..

COKPOSITE AMALYSIS

Discbarqe • 213.00 cfs

Downstreaa Upstreaa
_.. --------- -----------

Velocity 6.42 fps 6.42 fps
Deptb of flow 8.95 ft 7.30 ft
Area of flow 44.61 sf 33.90 sf
BGL 1168.81 ft 1170.66 ft
EGL 1169.45 ft 1171.30 ft
Invert 1159.86 ft 1163.36 ft
Soffit 1166.36 ft 1169.86 ft
Diaaeter 6.50 ft
Widtb .00 ft.-

PRIKARY ARALYSIS

•
•
•
•

Cbannel lengtb
Cbannel slope
Friction slope
Adjusted Q
Kanninqs n
Entrance loss coeff
Junction loss coeff
Kinor loss coeff
Tailwater control

1320.00 ft
.00265 ft/ft
.00141 ft/ft
213.00 cta

.0120
.00
.00
.00

1171.30 ft

Ronal deptb
Critical deptb
Flow condition

Loss due to friction
Kinor losses
Lenqtb of junction

Structure code

4.12 ft
3.90 ft
Kild

1. 86 ft
.00 ft
.00 ft

•
•
•
•
•

STORK DRAIN CONNECTIVITY

Downstreaa pipe (LC) 0

Upstreaa pipe (L I) 0 Anqle to d.s. pipe (AI) .00 deg
Lateral '1 (L3) 0 Anqle to d.s. pipe (A31 .00 deq
Lateral '2 (L41 0 Anqle to d.s. pipe (A4) .00 deq

CONRECTIVITY DIAGRAK

15 16
---------0---------0 (--- Flow

.. IProject: CACTUS ROAD BASED UPON BEC-l AIALYSIS-includes triangle area
Date: 9/30/1991 Tile: 11:40:55
------------------------------------------------------.-----------------------..
PIPE NUKBER 17

.. COKPOSITE ARALYSIS

Discbarqe' 87.00 cfs

•



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

COMPOSITE AIALYSIS

PIPE NUMBER 13

STORK DRAIN CONNECTIVITY

Dovnstreaa pipe (LCl 0

Upstren pipe (Ll ) 13 Anqle to d.s. pipe (All .00 deq
Lateral tl (L3) 21 Angle to d.s. pipe (A3) 45.00 deg
Lateral .2 (141 0 Angle to d.s. pipe (A41 .00 deq

3.11 ft
.00 ft

7.00 ft

1. 00 ft
5.05 ft
Mild

8.00 ft
3

Ronal deptb
Critical deptb
Flov condition

Loss due to frictioD
Kinor losses
Lengtb of junction

Structure code

Lenqtb of junction
Structure code

Upstreaa

9.54 fps
9.11 ft

58.42 sf
1162,93 ft
1164.34 ft
1153.22 ft
1160.22 ft

PRIMARY ARALYSIS

,00
:11 ft

CORRECTIVITY DIAGRAK

1320.00 ft
.00200 ft/ft
.00281 ft/ft
361.00 cfs

.0120
.00
.00
.00
.00 ft

Dovnstreaa

9.54 fps
8.64 ft

16.86 sf
1159,22 ft
1160.63 ft
1150,58 ft
1151.58 ft

1.00 ft
.00 ft

Discbarqe' 361.00 cfs

Velocity
Deptb of flov
Area of flov
BGL
EGL
Invert
Soffit
Diaaeter
Widtb

Cbannel lenqtb
Cbannel slope
Friction slope
Adjusted Q
Hannings n
Entrance loss coeff
Junction loss coeff
Kinor loss coeff
failvater con~rol

Junction 108S coeff
'!~iiat~'Sc~BEfbl

1 21
1

1
11 12 1 13

..--.----0---------01--------- (--- flov
1Project : CACTUS ROAD BASED UPOR aEC-l ARALYSIS-includes trianqle area
Date: 9/30/1991 file: 11140:55
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•
•
•
•
•
•
•
•
•
•
•
•
•

STORK DRAIN CONNECTIVITY

DOlnstreaa pipe ILC) 0

Upstreaa pipe (L 1) 14 Angle to d.s. pipe (All .09 deg
Lateral t1 (L3) 9 Angle to d.s. pipe (&31 .99 deg
La te ral 12 (L4) 9 Angle to d.s. pipe (A41 .ee deg

CONNECTIVITY DIAGRAK

12 13 14
---------0---------0--------- (--- Flol

IProject I CACTUS ROAD BASED UPON BEC-1 AIALYSIS-includes triangle area
Date: 9/39/1991 Tilel 11:49:55

PIPE lUMBER 14

COMPOSITE ANALYSIS

Discharge' 285.90 ds

Dovnstreaa Upstreaa
----------- -----------

Velocity 7.41 fps 7. 41 fps
Depth of flov 19.84 ft 19.44 ft
Area of flov 59.69 sf 45.36 sf
BGL 1164.96 ft 1166.39 ft
EGL 1164.92 it 1167.16 ft
Invert 1153.22 ft 1155.86 ft
Soffit 1160.22 ft 1162.86 ft
Diaaeter 7.90 ft
Width .99 ft

PRIMARY ANALYSIS•
•
•
•
•

Channel length
Channel slope
Friction slope
Adjusted Q
Kannings n
Entrance loss coeff
Junction loss coeff
Minor loss coeff
Tailvater control

1320.99 ft
.00299 ft/ft
.90170 ft/ft
285.00 cfs

.0120
.90
.99
.00
.90 ft

Nonal depth
Critical depth
Flov condition

Loss due to friction
Kinor losses
Length of junction

Structure code

5. 30 ft
4.42 ft
Mild

2.24 ft
.00 ft

7.00 ft

•,
,
•

STORM DRAIN CONNECTIVITY

Dovnstreu pipe (LC) 0

Upstreu pipe (L11 15 Angle to d.s. pipe (AI) .00 deg
Lateral t1 (L3 ) 24 Angle to d.s. pipe (A3) 45.00 deg

Lateral 12 (L4) 0 Aogle to d. s. pipe (H) .00 deg



COMPOSITE AIALYSIS

PIPE RUMBER 11

STORM DRAIN CORRBCTIVITY

Downstren pipe (LCI 0

Upstren pipe (Ll1 11 Angle to d.s. pipe (Al) .00 deg
Lateral II (L3) 18 Angle to d.s. pipe (A3) 45.00 deg
Lateral .2 (L4) 0 Angle to d.s. pipe (A4) .00 deg

1 18
1

1
9 10 1 11

---------0---------0/--------- (--- Flov
1Project : CACTUS ROAD BASED UPON BEC-l ARALYSIS-includes triangle area
Date: 9/30/1991 Tile: 11:40:55

1140.95 ft
1150.45 ft

Upstreu

7.78 fps
12.81 ft
78.79 sf

1157.83 ft
1158.77 ft
1145.02 ft
1154.02 ft

CORRECTIYITY DIAGRAM

1137.39 ft
1146.89 ft

9.50 ft
.00 ft

Dovnstreu

7.78 fps
14.61 ft

103.67 sf
1156.06 ft
1157.01 it
1141.45 it
1150.45 it

9.00 it
.00 it

Invert
Soffit
Diauter
Width

PRIMARY AIALYSIS

Channel length 1320.00 ft Ronal depth 6.87 ft
Channel slope .00270 ft/ft Critical depth 6.48 ft
Friction slope .00205 ft/ft Flow condition Mild
Adjusted 0 707.00 ds
Kannings n .0120 Loss due to friction 2.70 ft
Entrance loss coeff .00 Minor losses .00 ft
Junction loss coeff .00 Length of junction 9.99 ft
Kinor loss coeff .00
Tailwater control .00 ft Structure code 3

Discharge' 495.00 cfs

Velocity
Depth of flov
Area of flov
BGL
EGL
Invert
Soffit
Dlaaeter
Width

I
•
I,
I
I
t,,
1
•I•
},
.I

•
-I

•,
,
~
•



•
PRIMARY AIALYSIS

• Channel lenqth 1320.00 ft lonal depth 5.57 ft
Channel slope .00271 ft/ft Critical depth 5.48 ft

0 Friction slope .00134 ft/ft Plov condition Mild
Adjusted 0 495.00 ch
Manninqs n .0120 Loss due to friction 1. 77 ft
Entrance loss coeff .00 Minor losses .00 ft
Junction loss coeff .00 Lenqth of junction 8.00 tt
Minor loss coeff .00

a Tailvater control .00 ft Structure code

STORM DRAIN COllECTIVITY

Dovnstreu pipe (LCI 0

Upstren pipe (Ll1 12 Anqle to d.s. pipe (AI) .00 deq
Lateral tl (L3) 0 Anqle to d.s. pipe (A31 .00 deq
La te ral t 2 (L41 0 Anqle to d.s. pipe (H) .00 deq

COllECTIVITY DIAGRAM

10 11 12
---------0---------0--------- (--- Flov

IProject : CACTUS ROAD BASED UPON aEC-l ANALYSIS-includes trianqle area
Date: 9/30/1991 Tile: 11:40:55

PIPE UMBER 12
a

COMPOSITE AIALYSIS

Discharqe • 489.00 cfs

Dovnstreaa Upstreaa
~ ----------- -----------

Veloci ty 7.69 fps 7.69 fps
Depth of flov 12.87 ft 11.03 ft

• Area of flov 102.42 sf 77.84 sf
BGL 1157.89 ft 1159.61 ft
EGL 1158.81 ft 1160.53 ft

• Invert 1145.02 ft 1148.58 ft
Soffit 1154.02 ft 1157.58 ft
Diaaeter 9.00 ft
Width .00 ft

•
PRIMARY ARALYSIS

•
•

Channel lenqth
Channel slope
Friction slope
Adjusted 0
Manninqs n
Entrance loss coeff

1320.00 ft
.00270 ft/ft
.00131 ftlft
489.00 cis

.0120
.00

Ronal depth
Critical depth
Flov condition

Loss due to friction
Minor losses

5.53 ft
5.45 ft
IHId

1. 72 ft
.00 ft
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DESIGN DATA REPORT
for the

CACTUS ROAD STORM DRAIN
(67th Avenue to the Agua Fria Freeway)

AlPPlENDllX IF
Correspondence
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RESPONSES TO THE FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

COMMENTS ON THE 60 PERCENT SUBMITTAL
FOR THE CACTUS ROAD STORM DRAIN

FROM 67TH AVENUE TO THE AGUA FRIA FREEWAY

18 November 1991 Comments from RCS

1. COMMENT: According to the Scope of Work, the Construction Special Provision
should be submitted for FCD review.

RESPONSE: Review of the hydrologic data in the Flood Control Master Plan for
Cactus Road was substantially delayed last spring and eventually eliminated from the
contract because data could not be recovered from the Flood Control District of
Maricopa County (FCD). The scope of work was then changed and the hydrology was
rerun using the new version of FCD's Hydrologic Manual and the Corps of Engineers'
HEC programs. This delay caused delays in preparing the plans and other associated
deliverables. In order to expedite the process, only the 60 percent plan and profiles and
supporting data were originally submitted. The 60 percent Construction Special
Provisions and Preliminary Opinion of Probable Construction Cost were submitted later
on 23 December 1991.

2. COMMENT: The inlet calculations should be completed.

RESPONSE: As stated above, FCD's Hydrologic Manual and the HEC programs were
used to calculate runoff flows rather than the more traditional Rational method. Flows
were generated at approximate BOO-foot intervals. Several assumptions had to be made
in order to size intermediate catch basins. It was suggested and agreed to that the catch
basins would only be sized (as to type of structure) and located for the 60 percent
delivery. Upon review of the assumptions used and approval of the size and location of
catch basins then the rest of the design calculations would be completed (depth of catch
basins and size of connector pipe). The 95 percent submittal will include design
calculations for flow to be collected, type of catch basin, depth of catch basin and size
of connector pipeline.

3. COMMENT: The entrance losses (Ke) and manhole losses (Km) should be included in
the input data listing of "Storm" software.

RESPONSE: The"storm" program allows for two different methods of calculating
entrance headlosses and exit headlosses. One is through the traditional use of Ke and
Km and the other is through the use of friction loss of equivalent length of pipe. We
chose the friction loss of equivalent length. This should have been explained more
clearly in the discussion about the program and will be included in the 95 percent
submittal.



4. COMMENT: All design drawings and calculations should be stamped by registered
engineer and initialed by both designer and checker.

RESPONSE: There is an ongoing debate within the profession about stamping and
signing drawings and calculations that are not final and ready for construction. The
stamp implies a level of confidence that is just not there until the final submittal. The
95 percent submittal is substantially complete and therefore stamped.

5. COMMENT: The computer generated output should be verified by hand calculations.

RESPONSE: Hand calculations have been included in the 95 percent submittal.

6. COMMENT: The runoff coefficient used with rational formula is 0.9 but according to
"City of Phoenix Storm Drain Design Manual" for paved street or parking lot it should
be 0.95.

RESPONSE: The rational equation listed on page 2 of the City of Phoenix Storm Drain
Design Manual is:

Q=0.8(I-fc)AP+0.9(I-0.2)N

The first portion is for the pervious area (AP) and is equal to zero when calculating the
flow in the Right of Way for the intermediate basins. On pg 20, a list of the percent
impervious is listed for zoning types. Parking (Open) and Parking (Structures) are listed
at 0.85 percent; however, these factors apply to the non-Right of Way zone which is
listed at 100 percent. Therefore, N was multiplied by 100 percent. We did not find a
reference in the manual to a 0.95 factor.

7 November 1991 Comments from RCS

1. COMMENT: The soils report should not be included with the Construction Special
Provisions. The Contractor can review the soils report upon his/her request through the
FCD or City of Peoria.

RESPONSE: Acknowledged.

2. COMMENT: Include soils boring sheets in the plans with boring locations shown.

RESPONSE: Acknowledged.
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3.

4.

5.

6.

7.

8.

9.

COMMENT: Provide the supporting information for eliminating CLCMP and CIP from
project alternatives for district review.

RESPONSE: Cast-in-place pipe was eliminated based on the recommendation of the
soils report which was submitted to FCD. CLCMP was eliminated based on a variety
of reasons most important of which is the reluctance by the City of Peoria to allow this
alternative. Contech (the local supplier of CLCMP) provided a report that they call the
Phoenix report. The report contains various studies and information collected by
Contech. Portions of this report were used to present the test data summarized in the
Alternate Conduit Section & Materials Comparison Report. Portions of this report have
been included in the Design Data Report.

COMMENT: Provide the location of manholes, sizes of lateral drains and profile of
lateral.

RESPONSE: Manholes, lateral drain sizes and lateral profiles have been included in the
95 percent submittal.

COMMENT: Provide a vicinity map and index.

RESPONSE: These have been included in the 95 percent submittal.

COMMENT: Provide "General Construction Notes" regarding the project.

RESPONSE: These have been included in the 95 percent submittal.

COMMENT: Provide "Construction Notes" on right hand column of sheet showing LF
of pipe, # of manholes, # of catch basins and etc....

RESPONSE: See comment 2 from 18 November 1991 comments from RCS above.
These have been included in the 95 percent submittal.

COMMENT: Provide the documentation for the software used to calculate the HGL in
order to interpret the input and output data.

RESPONSE: This have been included in the 95 percent submittal.

COMMENT: Provide sample of hand calculations for junction losses at the laterals and
junctions.

RESPONSE: See comment 5 from 18 November 1991 comments from RCS above.
This has been included in the 95 percent submittal.



Sta 10+00 to 12+00:
Show transition details for the round pipe to box culvert.

RESPONSE: This has been included in the 95 percent submittal.

Sta 12+00 to 17+00:
COMMENT: 1" WS (?) not shown on profile.

RESPONSE: Small water service lines are not typically shown in profile because they
ar enot documented and cover is usually less than 3 ft. Contractors are instructed in
MAG about how to relocate them if necessary.

Sta 17+00 to 22+00:
COMMENT: 24" IRR needs to be relocated.

RESPONSE: It is not anticipated that the SRP line requires relocation.

COMMENT: Specify the location of major overhead powerlines.

RESPONSE: There are three locations where overhead lines cross the storm drain
trunkline and caution notes have been added.

Sta 47+00 to 52+00:
COMMENT: 12" W needs to be relocated or supported?

RESPONSE: Realignment is required and shown.

Sta 52+00 to 57+00:
COMMENTS: The electrical line (@ Sta. 54+) needs to be relocated.

RESPONSE: It is not anticipated that this electric line needs to be relocated.

Sta 62+00 to 67+00:
COMMENTS: The 8" W needs to be relocated or supported?

RESPONSE: A general note has been included requiring the contractor to protect in
place all utilities unless otherwise directed in the plans. In addition, instructions have
been added to specify where and how to encase water lines that are too close to the storm
drain.

Sta 67+00 to 72+00:
COMMENTS: At Sta. 71 +00, show the horizontal distance to center line of pipe to
the right of way line.

RESPONSE: Clarified construction requirements.
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Sta 72+00 to 77+00:

COMMENTS: 12" W and 24" W needs to be relocated or supported?

RESPONSE: Twelve inch water line - see comment on station 62 +00 and 67+00.
Twenty-four inch water line - a permanent pipe support is required and note has been
added to that effect.

Sta 92+00 to 97+00:
COMMENTS: The S" W needs to be relocated or supported"

RESPONSE: See comment on station 62+00 to 67+00.

Sta 97+00 to 102+00
COMMENTS: The slope of 361 LF 114" Dia. pipe should be .0033 ftlft.

RESPONSE: The length of 114-inch diameter pipe and slope have been readjusted.

COMMENT: The slope of 139 LF lOS" dia. pipe should be .OOOS ftlft.

RESPONSE: The length of lOS-inch diameter pipe and slope have been readjusted.

Sta 122+00 to 127+00:
COMMENTS: 144" box culvert and 18" SS line needs to be relocated.

RESPONSE: The sanitary sewer line has been relocated. SRP has been contacted and
coordination with them to construct the storm drain and trunkline is underway.

Sta 127+00 to 132+00:
COMMENTS: 10" SS, S" W, 12" W, and 24" IRR needs to be relocated or supported?

RESPONSE: Ten inch S.S. - plugged and removed as necessary. Eight inch W and 12
inch W - require encasement. Twenty-four inch IRR requires permanent pipe support.

COMMENTS: Please show IS" SS line on profile.

RESPONSE: An IS-inch sanitary sewer does not cross the storm drain. A site plan has
been used to clarify the construction of the sewer realignment.

Sta 132+00 to 137+00:
COMMENTS: Please show the 12" W (?) on profIle. Does it need to be relocated or
supported?

RESPONSE: The 12-inch water line does not cross the storm drain and where necessary
notes have been added for connector pipe conflicts.



Sta 152+00 to 157+00:
COMl\fENTS: The 10" W @ 71st Ave. needs to be relocated or supported'!

RESPONSE: See comment on sta 62 +00 to 67+00.

Sta 167+00 to 172+00:
COMMENTS: At sta 171 +, show the electrical line on profile. If it is an overhead
line provide a "Caution" sign.

RESPONSE: Line shown in profile added.

COMMENTS: On cross-section @ Sta 170+00 the 24" IRR shown on plan is shown
as 30" IRR. Please verify.

RESPONSE: Cross-section corrected to 24-inch IRR.

Sta 177+00 to 182+00:
COMMENTS: Please show the size and invert elevation of pipe coming from north of
67th Ave.

RESPONSE: Acknowledged.

12 November 1991 Comments from Gary H. Shapiro

1. COMMENT: As stated in the scope of work all plan sheets must be initialed by the
person responsible for the design, the design checking, drawing the plans, and the
checking of plans.

RESPONSE: See comment 4 from 18 November 1991 comments from RCS above.

2. COMMENT: The name of the project "Cactus Road Storm Drain" is to be placed in
all title blocks.

RESPONSE: This has been added.

3. COMMENT: The construction center line and or the monument line must be identified
with a bearing.

RESPONSE: Data added.

4. COMMENT: Information pertaining to the pipe bends and curves shall be identified on
the plans.

RESPONSE: This has been included in the 95 percent submittal (see comment above).
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s. COMMENT: A detail of the outlet shall be provided in the plans. This is where the
120 inch diameter pipe ties into the existing 10' x 8' box culvert.

RESPONSE: This has been included in the 95 percent submittal (see comment above).

6. COMMENT: Manhole locations need to be identified on the plans.

RESPONSE: This has been included in the 95 percent submittal (see comment above).

7. COMMENT: Catch basin types and locations have to be identified on the plans.

RESPONSE: See comment 2 from 18 November 1991 comments from RCS above.
This will be submitted in the 95 percent submittal.

8. COMMENT: Construction notes need to be incorporated into the plans identifying type
and quantities of materials per plan sheet.

RESPONSE: This has been included in the 95 percent submittal.

9. COMMENT: A general construction notes sheet shall be provided with additional
information pertaining to this project.

RESPONSE: This has been included in the 95 percent submittal (see comment above).

10. COMMENT: Soil boring logs will be included in the plans.

RESPONSE: See comment 2 from 7 November 1991 comments from RCS above.

11. COMMENT: Invert elevations for all the laterals that enter the main storm drain from
(91st Ave., 79th Ave., 75th Ave., 71st Ave., and 67th Ave.) shall be shown on the
plans. Do not label these as future storm drains. They are part of the project.

RESPONSE: Acknowledged.

12. COMMENT: The laterals (84" @ 91st Ave., and the one at 67th Ave.) will extend no
farther than the curb returns.

RESPONSE: At 91st Avenue, this project ties into the 84-inch lateral that is already in
place and extends beyond the curb return. At 67th Avenue, the extension of the Cactus
Road storm drain ends at the eastern curb return. However, unless otherwise directed,
the northern lateral will connect to the end of the 66-inch diameter lateral 114 ft north
of the monument line.



STA 15+00:
COMMENT: In the cross section show the location of the telephone line on the north
side of Cactus Road.

RESPONSE: Added

STA 15+69:
COMMENT: Identify the I" W.S. line in the profile

RESPONSE: See comment on sta 12+00 to 17+00 from 7 November 1991 comments
for RCS.

STA 17+00 - 22+00:
COMMENT: Lengths of pipe segments do not agree with the final HEC 1 analysis (see
pipe numbers 3, 4, and 5).

RESPONSE: The HECI analysis does not use pipe numbers for routing flow. The
HEC1 model was used to determine runoff volumes for basins. This model was built for
the best available contour information and all routing lengths are approximate. STORM
was then used to generate the HGL based on data from the HEC model. The lengths of
pipe used for this program were more accurate and based on stationing of the matching
HEC model node locations. STORM was used to size the main trunkline and to provide
the worst case HGL at the time of highest concentration. Individual catch basin flows
are based on the HEC model and rational method. The basins were sized to allow
maximum flow into the main trunkline at the maximum HGL generated in STORM, even
though the two times of concentration may not match.

STA 19+00:
COMMENT: In the cross section show the location of the telephone line shown on the
profile.

RESPONSE: Acknowledged

-STA 25+00:
COMMENT: The right of way in the cross section is different than that shown on the
plan view.

RESPONSE: The right-of-way on the north side is 33 ft and on the south side is 55 ft.
The cross-section now reflects these rights-of-way.

STA 30+00:
COMMENT: The right of way in the cross section is different than that shown on the
plan view.

RESPONSE: See comment on sta 25 +00 just above. Southern right-of-way changes
to 33 ft at sta 30+45 approximately.
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STA 85+00:
COMMENT: In the cross section there is indicated a telephone line south of the
monument line. This is not shown on the plan view.

RESPONSE: Removed telephone from cross-section.

STA 115+00:
COMMENT: The right of way in the cross section is different than that shown on the
plan view. Same for the 18" SRP line. This cross section could have been chosen at a
better location.

RESPONSE: Changed cross-section sta to 113 +00.

STA 120+00:
COMMENT: In the cross section there are two telephone lines indicated on the north
side of Cactus Road which are not shown on the plan view. The telephone and water
line on the south side of Cactus are located differently in the plan view and the cross
sectional view.

RESPONSE: Telephone lines were removed. The telephone and water line locations
were inadvertently reversed.

STA 125+00:
COMMENT: Same as Sta 120+00

RESPONSE: Telephone lines were removed.

STA 130+00:
COMMENT: Identify the location of the 18" Storm Sewer line that crosses the 84"
RCP in the profile.

RESPONSE: The S.S. line is a sanitary sewer line and the crossing in reference was
new construction recommended for the realignment of the sewer for the City of Peoria
to review. All construction notes have now been added to a site plan and pertinent
crossing information shown on the storm drain plan and profile.

STA 130+40:
COMMENT: Identify the location of the 12" Water line in the profile.

RESPONSE: See comment on sta 130+00 above.



STA 140+00:
COMMENT: Identify the location of the Electric line on the north side of Cactus Road
in the profile. If this is an over head line indicate so with a warning.

RESPONSE: Parallel overhead electric lines do not require warnings. However, this
is a buried line.

STA 165+00:
COMMENT: Same as Sta 140+00

RESPONSE: The electric line on the south side is a small service line, outside of the
standard maximum 55-foot right-of-way and inside the residential walled area. However,
the line was added.

STA 170+00:
COMMENT: The SRP line in the cross section has a different size than that in the plan
VIew.

RESPONSE: Cross-section note corrected (see comment above).

STA 171+60
COMMENT: Show the location of the Electric line in the profile. If this is an
overhead line indicate so with a warning.

RESPONSE: Buried line added to profile (see comment above).

STA 175+00:
COMMENT: Same and Sta. 170+00

RESPONSE: Cross-section note corrected.

SITE PLANS
COMMENT: On the site Plan for 83rd Avenue and Cactus Road do not tie the water
line to an abandoned telephone line.

RESPONSE: The water line is not being tied into the abandoned telephone line. The
dimension line crosses the abandoned telephone line, not the water line.
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3.

4.

5.

RESPONSES TO THE CITY OF PEORIA'S
COMMENTS ON THE 60 PERCENT SUBMITTAL

FOR THE CACTUS ROAD STORM DRAIN
FROM 67TH AVENUE TO THE AGUA FRIA FREEWAY

COMMENT: Station 12 +00 to station 17+00, there is an 8-inch sanitary sewer that
extends north out of the manhole at station 16+80 to a tee located approximately 9 feet
north of the monument line and then extends east and west and is parallel to the existing
18-inch sanitary sewer. The sewer extends west to approximately station 12+80 to a 90°
bend and then extends to the south. The sewer line extends east to approximately station
20+40 to 90° bend and then extends to the north. Actual elevations of the 8-inch
sanitary sewer are not known and conflicts may exist between the catch basin (91) and
the lateral (90). The sewer will also have to be protected in place during construction
of the 120-inch storm drain.

RESPONSE: It was assumed that "9 feet north of the monument line" was to have
right-of-way line. Sewer line was added and additional potholing required.

COMMENT: Staff is concerned that the 8-inch or the 30-inch sanitary sewers may be
damaged during construction of the storm drain and strongly recommend that a note be
added to the plans notifying the contractor to use extreme caution.

RESPONSE: Permanent pipe supports are called for at each gravity flow pipe line
crossing and a general note was added regarding caution during construction.

COMMENT: A note should be added to the plans directing the contractor to regrade
the swales on the north and south sides of Cactus Road if disturbed during construction.

RESPONSE: Note was added.

COMMENT: Station 27+00 to station 32+00, the 16-inch water line may conflict with
catch basin (86).

RESPONSE: No conflict anticipated. However, guidelines for water line realignments
have been added to the general notes and special provisions. Guidelines have also been
included in the special provisions regarding water line encasement.

COMMENT: Station 32+00 to station 37+00, the 16-inch water line may conflict with
catch basin (84).

RESPONSE: See comment no. 4.

1



6. COMMENT: Station 37+00 to station 42+00, the 16-inch water line may conflict with
catch basin (82).

RESPONSE: See comment no. 4.

7. COMMENT: Station 42+00 to station 47+00, the 16-inch water line may conflict with
catch basin at station 46 + 75.

RESPONSE: See comment no. 4.

8. COMMENT: Station 47+00 to station 52+00, the 12-inch water line will cross the
120-inch diameter storm drain and must be protected in place during construction.

RESPONSE: Vertical realignment is required for this water line and coordination with
the city for temporary shutoff will be required in the special provisions.

9. COMMENT: Station 52+00 to station 57+00, the 12-inch water line may conflict with
catch basin (75).

RESPONSE: See comment no. 4.

10. COMMENT: Station 57+00 to station 62+00, the 12-inch water line may conflict with
catch basin (73).

RESPONSE: See comment no. 4.

11. COMMENT: Station 62+00 to station 67+00, the 8-inch water line extending north
on 85th Avenue will cross the 120-inch storm drain and must be protected in place
during construction.

RESPONSE: A general note to protect all utility crossings in place, unless otherwise
called out on the plans has been included.

12. COMMENT: Station 67+00 to station 72+00, the 12-foot water line may conflict with
the catch basin lateral (67). The 6-inch water line will cross the 120-inch storm drain
and must be protected in place during construction.

RESPONSE: Catch basin 67 - see comment 4. Six inch water line crossing - see
comment no. 11.
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13. COMMENT: Station 72+00 to station 77+00, the 12-inch water line that extends
north on 83rd Avenue will cross the 114-inch storm drain and must be protected in place
during construction.

RESPONSE: See comment no. 11.

14. COMMENT: Station 72 +00 to station 77+00, the 4-inch water line will cross the 114
inch storm drain and must be protected in place or a section of pipe can be removed
during construction and then replaced. All traffic signal facilities damaged during
construction must be replaced to City of Peoria standards.

RESPONSE: Four inch water line crossing - see comment no. 8. A general note has
been added that traffic signal facilities must be replaced in kind at each signaled
intersection.

15. COMMENT: Station 77+00 to station 82+00, the 8-inch water line will cross the 114
inch storm drain and must be protected in place or a section of pipe can be removed
during construction and then replaced. The 8-inch and 12-inch water lines may conflict
with catch basin lateral (60).

RESPONSE: Eight inch water line - see comment no. 11. Catch basin 60 - see
comment no. 4. Vertical realignment is required for the 12-inch water line.

16. COM.MENT: Station 82+00 to station 87+00, the 12-inch water line may conflict with
catch basin (58).

RESPONSE: See comment no. 4.

17. COMMENT: Station 87+00 to station 92+00, the 8-inch water line may conflict with
catch basin (54). The 8-inch water line that extends north on 81st Avenue must be
protected in place during construction.

RESPONSE: Catch basin 54 - realignment of the 8-inch water line is required. In
addition, the connection between the 12-inch and 8-inch water lines must be readjusted.

18. COMMENT: Station 92 +00 to station 97 +00, the 8-inch and 12-inch water lines may
conflict with catch basin laterals (52) and (51) respectively. The 8-inch water line
extending south on 80th Avenue must be protected in place during construction.

RESPONSE: Catch basins 52 and 51 - see comment no. 4. Eight inch water line - see
comment no. 11.
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19. COMMENT: Station 97+00 to station 102+00, the 8-inch and 12-inch water lines may
conflict with catch basin laterals (49) and (50) respectively. The fire hydrant at the
northwest corner of 79th Avenue and Cactus Road may conflict with the catch basin at
lateral (49) and may have to be relocated. The 12-inch water line extending north on
79th Avenue will cross the 108-inch storm drain and must be protected in place during
construction. All traffic signal facilities damaged during construction must be replaced
to City of Peoria standards.

RESPONSE: Catch basin 49 and 50 - see comment no. 4. Fire hydrant - should be
missed by catch basin as now designed. Twelve inch water line - see comment no. 11.
Traffic signal facilities - see comment no. 14.

20. COMMENT: Station 102+00 to station 107+00, the 8-inch water line may conflict
with catch basin (45).

RESPONSE: Vertical realignment is required.

21. COMMENT: Station 107+00 to station 112+00, the 8-inch water line may conflict
with catch basin (43).

RESPONSE: Vertical realignment is required.

22. COMMENT: Station 112+00 to station 117+00, the 8-inch water line will cross the
108-inch storm drain and must be protected in place during construction.

RESPONSE: See comment no. 11.

23. COMMENT: Station 117+00 to station 122+00, the 8-inch water line may conflict
with catch basin (40).

RESPONSE: See comment no. 4.

24. COMMENT: Station 122+00 to station 127+00, the 8-inch water line may conflict
with catch basin (38). The 6-inch water line will cross the 108-inch storm drain and
must be protected during construction.

RESPONSE: Catch basin 38 - see comment no. 4. Six inch water line - see comment
no. 11.

25. COMMENT: Station 122+00 to station 127+00, all traffic signal facilities damaged
during construction must be replaced to City of Peoria Standards.

RESPONSE: See comment no. 14.
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26. COMMENT: Sta 127+00 to Sta 132+00, the 8-inch and 12-inch water lines that
extend north on 75th Avenue will cross the 84-inch storm drain and must be protected
in place during construction. The 12-inch water lines on Cactus Road and 75th Avenue
may conflict with catch basin laterals (34) and (35) respectively. The 12-inch water line
may conflict with catch basin lateral (32).

RESPONSE: Eight inch and 12-inch waterline - see comment no. 11. Catch basin 34 
see comment no. 4. Catch basin 35 - see comment no. 4. Eight inch water line

requires vertical realignment. Catch basin 38 and 32 - see comment no. 4.

27. COMMENT: Sta 127+00 to Sta 132+00, all traffic signal facilities damaged during
construction must be replaced to City of Peoria standards.

RESPONSE: See comment no. 14.

28. COMMENT: Sta 132+00 to Sta 137+00, the 8-inch water line and the 6-inch sanitary
sewer will cross the 84-inch storm drain and must be protected in place. The 12-inch
water line may conflict with catch basin lateral (30).

RESPONSE: Eight inch and 6-inch water lines - see comment no. 11. Catch basin 30 
see comment no. 4.

29. COMMENT: Station 137+00 to station 142+00, the 6-inch water line that extends
north on 73rd Avenue will cross the 84-inch storm drain and must be protected in place.
The fire hydrant located at the north east comer of 73rd Avenue and Cactus Road may
conflict with the catch basin and lateral (27) and may have to be relocated. The 12-inch
sanitary sewer may conflict with the 84-inch storm drain and must be protected in place.

RESPONSE: Six inch water line - see comment no. 11. Fire hydrant - a construction
note has been added to relocate the fire hydrant. Twelve inch sanitary sewer - permanent
pipe support is required.

30. COMMENT: Station 142+00 to station 147+00, the 12-inch water line may conflict
with catch basin laterals (23) and (21). The 8-inch water line that extends north on 72nd
Drive will cross the 84-inch storm drain and must be protected in place during
construction.

RESPONSE: Catch basin 21 and 23 - see comment no. 4. Eight inch water line - see
comment no. 11.
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31. COMMENT: Station 147+00 to station 152+00, the 12-inch water line may conflict
with catch basin lateral (19). The 6-inch water line that extends north on 71st Drive will
cross the 84-inch storm drain and must be protected in place during construction. Catch
basin 19 - see comment no. 4. Six inch water line - see comment no. 11.

RESPONSE: Catch basin 19: See comment no. 4. 6-Inch water line: See comment
no. 11.

32. COMMENT: Station 152+00 to station 157+00, the 12-inch water line may conflict
with catch basin laterals (17) and (13). The lO-inch water line on 71st Avenue may
conflict with catch basin lateral (15). The 12-inch sanitary sewer will cross the 36-inch
storm drain and must be protected in-place during construction. The 12-inch water line
that extends north on 71st Avenue will cross the 84-inch storm drain and must be
protected in place during construction. All traffic signal facilities damaged during
construction must be replaced to city of Peoria standards.

RESPONSE: Catch basins 13, 15, and 17 - see comment no. 4. Twelve inch sanitary
sewer - the lateral storm drain is a 3D-inch diameter pipe. Only a permanent pipe
support is required. Twelve inch waterline - see comment no. 11. Traffic signal
facilities - see comment no. 14.

33. COMMENT: Station 157+00 to station 162+00, the 12-inch sanitary sewer and the
12-inch water line may conflict with catch basin laterals (10) and (11). The 6-inch water
line will cross the 78-inch storm drain and must be protected in place during
construction.

RESPONSE: Catch basin 10 - a permanent pipe support is required. Catch basin 11 
see comment no. 4. Six inch water line - see comment no. 11.

34. COMMENT: Station 162+00 to station 167+00, the 12-inch sanitary sewer line and
12-inch water line may conflict with catch basins (8) and (9).

RESPONSE: Catch basin 8 - see comment no. 33. Catch basin 9 - see comment no.
4.

35. COMMENT: Station 167+00 to station 172+00, the 8-inch sanitary sewer line and 12
inch water line may conflict with catch basins (6) and (7).

RESPONSE: Catch basin 33 - see comment no. 7. Catch basin 7 - see comment no.
4.
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36. COMMENT: Station 172+00 to station 177+00, the 8-inch sanitary sewer line and 12
inch water line may conflict with catch basins (4) and (5).

RESPONSE: Catch basin 4 - see comment no. 33. Catch basin 5 - see comment no.
4.

37. COMMENT: Station 177+00 to station 182+00, the 12-inch water line may conflict
with catch basins (3). The 12-inch water line that extends north on 67th Avenue will
cross the 78-inch storm drain and must be protected in place during construction. All
traffic signal facilities damaged during construction must be replaced to City of Glendale
standards.

RESPONSE: Catch basin 3 - see comment no. 4. Twelve inch water line - see
comment no. 11. Traffic signal facilities - a note has been added requiring in-kind
replacement.

7
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1.

2.

3.

4.

RESPONSES TO THE CITY OF GLENDALE'S
COMMENTS ON THE 65 PERCENT SUBMITTAL

FOR THE CACTUS ROAD STORM DRAIN
FROM 67TH AVENUE TO THE AGUA FRIA FREEWAY

COMMENT: The overall cost of the project will be less if alternate materials ar used.
CLCMP could be a viable bid alternate if a PCC slurry around the pipe is used to
provide the additional strength and possibly extend the life of the pipe.

RESPONSE: The biggest structural concern for CLCMP is the backfill operation.
There is no question that PCC slurry would eliminate the concern about proper
mechanical compaction to keep the pipe in round and support the live and dead loads.
It is also agreed that PCC slurry backfill may add to the life of the conduit by reducing
the concern about coatings and cracks caused by improper backfill. However, there are
no tests or installations that have been conducted that prove this. CLCMP is a relative
newcomer to the storm drain world and therefore requires client agreement along with
an engineering recommendation prior to use as an alternate.

COMMENT: The inlet calculations add 0.2 inches per hour to the intensity. Why?

RESPONSE: The rational equation provided in the Phoenix Storm Drain Design Manual
(Revised: July 1987) calls for subtracting the factor 0.2. The equation and inlet
calculations have been corrected.

COMMENT: The areas for the inlet calculations are for 30-foot width and should be
the ultimate width of the right-of-way which will be 55 ft minimum.

RESPONSE: The 30-foot width was changed to 55 ft. However, all road right-of-way
flow was accounted for in the flows generated by the HEC model and collected in catch
basins located at the intersections. Nor was the size of any of the intermediate catch
basins changed due to increasing the width to 55 ft.

COMMENT: Several of the streets include two inlets with individual connector pipes.
These should be combined into one lateral with short connector pipes. Drainage basins
I/2-mile deep may need laterals extended in the streets to pick up a portion of the flow
before it reaches the major intersection at Cactus Road.

RESPONSE: In response to the first part of the comment, we have re-evaluated the
layout of connector pipes for 72nd, 73rd, 8Ist, 83rd, 85th and 87th Avenues. It has
been determined that it will probably be cost effective to connect the eastern side-street
catch basins to the western side-street catch basins and then connect to the storm drain.
It will also be about $2,000 to $3,000 per intersection less to install a 30-inch diameter
lateral to two short 24-inch diameter connector pipes for 72nd, 8Ist and 87th Avenues.

I



It should be noted that we have recommended a future lateral for 8Ist Avenue because
of the excessive flows arriving on Cactus Road and this intersection will always flood
even after the Sweetwater Interceptor and the laterals are all installed. In response to the
second half of the comment, the catch basins at 7Ist, 75th, 79th and 9Ist Avenue shave
all been designed to catch flows generated in the 1/2 mile north of Cactus Road. It was
assumed that the remaining flow generated in the 1/2 mile to 1 mile north of Cactus
Road will not be collected until the laterals are installed and flooding along Cactus Road
will occur. Catch basins at all the remaining intersections and drainage basin outlets
have bene designed for the flow generated from the entire 1 mile north of Cactus Road
because laterals have not been planned for these side-streets. Finally, laterals would
greatly help collect the water before it reaches Cactus Road but they are not part of the
current scope of work.

5. COMMENT: Why is there a rise in the HGL at station 60+75 with no change in pipe
size or quantity of flow?

RESPONSE: The hydraulic gradeline was generated using the HEC model flow rates
and stations. On sheet C-l in the design data calculations you will find that the quantity
of flow changes at station 60+66. This is the station used on the plan and profile sheets
although the catch basins are located slightly upstream and are the actual physical
locations for the change in flow. The HGL shown on these plans is an approximation
of a particular flow condition and is the best approximation of the highest flow conditions
anticipated under the design assumptions of the HEC model. Normally the HGL would
not be shown because it would be given in the Drainage Master Plan and base don a
routing model for approximate inflow locations. In this case, the HGL was calculated
by the Engineer and not provided by the client. If showing the HGL and EGL in this
manner is confusing, it could be removed and the reviewing agencies could use sheet C-l
to check hydraulic calculations. There is not reason to include it on the construction
plans for the contractor.

6. COMMENT: Inlets constructed opposite each other should have the connection to the
main line offset to allow pre-manufactured tees or install a manhole.

RESPONSE: Ameron has already acknowledged that prefabricated crosses, as shown,
are not a problem. The other major valley RCP supplier, Hydroconduit, will also be
contacted to determine whether they can prefabricate these crosses or the catch basins on
the south side can be offset as necessary for prefabricated pipe construction.
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7. CO"Ml\fENT: The 66-inch drain in 79th Avenue is not future and should be constructed
with a manhole and stubout at the end.

RESPONSE: None of the lateral collectors (9Ist, 79th, 75th and 7lst Avenues) as
shown on the plan and profIles are future. Only the sections north of the stubouts should
be labeled future. The plan and profiles have been changed. Manholes are also going
to be included in the 95 percent submittal.

8. CO"Ml\fENT: The connector pipe for inlet 37 is too close to the sanitary sewer manhole
and should be constructed with the low end of the inlet at the east end of the inlet to
provide clearance.

RESPONSE: Final catch basin locations reflect utility locations and this catch basin has
been adjusted to accommodate the existing sewer manhole.

9. CO"Ml\fENT: The 90 0 bends in the connector pipes in 87th and 72nd Avenues should
be eliminated. Laterals in these streets as discussed above would eliminate this problem.

RESPONSE: See comment and response no. 4.

10. CO"Ml\fENT: There is an existing inlet at the east end of the northeast return of 67th
Avenue and Cactus Road. This inlet was designed to connect to the storm drain in
Cactus Road. A copy of the as-built for this inlet is enclosed and will also be sent to
SFC Engineering Company.

RESPONSE: The catch basin connection has been included.
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GENERAL:

COMMENTS FROM R. W. SHOBE, 5 August 1992:

The 95 percent submittal for the Cactus Road Storm Drain has been reviewed and the following
items are to be included and/or corrected for the final submittal:
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Response:

Response:

RESPONSES TO COMMENTS FROM
FWOD CONTROL DISTRICT OF MARICOPA COUNTY

ON THE CACTUS ROAD STORM DRAIN
95% SUBMITTAL

Throughout the plans, in the Construction Notes you make reference to Salt River
Project Plan for details. Include these details in the plans if they are pertinent to
the storm drain project.

Originally, it was thought the SRP plans would be included. It is now thought
the work will be done separately. In any event the note was changed and may
change again at the final design.

It appears as though you went over board with encasements and pipe supports
when crossing with a connector pipe. The 24" clearance is fine for a sewer line
but we are installing a storm drain. It might be more practical to just support
sewer lines that the connector goes underneath, to support water lines where
joints have been exposed or leave it to the discretion of the engineer. Water and
sewer line that are below the connector pipe should remain undisturbed unless it
conflicts with the construction of the storm drain or connector pipes. Usually it
is noted as "protect in place" .

All gravity lines that the storm drain goes under require a permanent pipe support
per MAG. Those gravity lines that the storm drain goes over the top of within
2 ft call for a pipe support because the contractor often exposes these to verify
their location. If they are close to the storm drain and not exposed and proper
support is not provided they may collapse. It is better to expose them and
support them if we anticipate they are close. All water lines that are within 6 ft
of a parallel sewer line or less than 2 ft above a sewer line are required to have
protection. Protection being defmed as mechanical joints, slip joints with
restraint or concrete encasement per the Arizona Administrative Code R9-8-326.
We reviewed all pipe supports and encasements to see if we were over cautious
and revised pipe supports and encasements as required.



Response:

Response:

Response

Response:

. Response:

Response:

The paving of Cactus Road with drive way improvements seems a bit excessive.
If Peoria wants this to be part of this to be part of this project it will have to be
a separate pay item that only the City of Peoria is responsible for.

It is not certain what is meant by drive way improvements. No entrances or
roads have been improved other than laying a new layer of gravel on the dirt
road, which is somewhat graveled now. The road from 9lst to 83rd avenues is
being replaced because it will almost completely be removed by excavation for
the pipeline.

There should be a generic phrase stating that the top of the manhole rims are to
match either the new or existing pavement.

Done.

Identify all existing and proposed R/W.

All existing right-of-way is shown. Additional proposed right-of-way is not
required.

All the catch basins shall be placed such that they can be readily incorporated into
future paving jobs without major modifications. For example, it appears that the
catch basin on sheet 4 will end up behind the side walk in the future.

Catch Basins west of 91st Avenue have been relocated and, to the extent possible,
we have tried to anticipate future location requirements.

It is suggested that the ditch on sheets 4, 5, and 6 be eliminated and to use swale
and grade to drain toward the catch basin. This will eliminate the need for
culverts at all the driveway entrances and raising the grate elevations 3' + /- in
the future when paving occurs.

This area of the project has been subject to excessive flooding and there is a
major concern that flooding be eliminated when the storm drain is installed.

The inverts on the plan and profile sheets do not match with the inverts on the
connector pipe profiles.

Corrected.
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PLANS:

Sheet 01.

Response:

Response:

Sheet 02.

Response:

Sheet 03.

Response:

Response:

Response:

Response:

Response:

Response:

On the cover sheet provide a place for the approval signatures from both Glendale
and Peoria.

Done.

Delete Sagramoso's name since he is no longer with the District.
The name of the Chief Engineer and General Manager will be added at the later
date.

Done.

Under the GENERAL NOTES #8 provide the actual telephone number.

Done.

Check on the following quantities from the plan sheets and the connector pipe
profiles there seems to be some discrepancies:

Ol. Sheet 17, 30, and 33.

Done.

02. Sheet 17, 30, and 33.

Done.

04. Sheet 22, and 28.

Done.

05. Sheet 6.

Done.

06. Sheet 12.

Done.

09. Sheet 38.

Done.
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13. Sheet 22.

Response: Done.

14. Sheet 22.

Response: Done.

16. Sheet 8, 9, 10, and 11.

Response: Done.

18. Sheet 9, 11, and 17.

Response: Done.

25. Sheet 33.

Response: Done.

26. Sheet 30, and 33.

Response: Done.

28. Sheet 33.

Response: Done.

29. Sheet 30, and 33.

Response: Done.

30. Sheet 6.

Response: Done.

31. Sheet 6.

Response: Done.

40. Sheet 25.

Response: Done.

Page 4 of 34



,
I
fJ
t
t
I
I
f
t
t,,
t
I
I,
I
t
I

Response:

Response:

Response:

Response:

Sheet 04.

Response:

Response:

Response:

Response:

Sheet 05.

Response:

63. Sheet 17, 22, 30, 31, 32, 33, 38.

Done.

Item 63, there is no MAG Std. Det. 403, there is a MAG Std. Det. 403-1, and
403-2.

The -1 and -2 are merely page numbers of this detail. Both are needed for the
complete details; therefore, we called for 403 in general.

Change the title "Description" to "Estimated Quantities (contractor to verify)".

Done.

Change the title "Storm Drain Summary" to "Quantity Sheet".

Done.

A portion of connector pipe (94) is shown by dashed lines, please correct.

Moved station #11 over and extended connector pipe to clarify the area.

Three ft or less of cover may not be adequate to protect the storm drain from
heavy trucks and equipment.

Checked with local pipe manufacturer's, no problem.

ADOT will need to review these plans since we are entering onto their property.
It appears as though some replacement of landscaping and fencing may be
needed. Permits from ADOT may be required.

Since the Project will not be built for several years we suggest that coordination
take place at final design. Added note for contractor to replace landscape and
fence according to ADOT requirements.

Indicate the datum you are using, ADOT's or Peoria's.

We used Brass Caps with the elevations stamped on them. ADOT was used only
as a secondary source for unstamped Brass Caps.

Under the Construction Notes #1, the waterline encasement detail does not appear
on sheet 66. Provide the correct sheet number.

Done.
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Response:

Response:

Response:

Sheet 06.

Response:

Response:

Response:

Response:

Response:

Response:

It might be advantageous to relocate the 6" water line upwards about a foot than
to relocate it 10' downward.

Insufficient cover for a waterline relocation.

Protect in place the telephone line at Sta. 13+29, and the 1" water line at Sta.
15+60.

Done.

It appears as though the utilities crossing the ditch on the north side of Cactus
will be exposed. Provide rectification.

Done.

The L.F. of the 30" pipe (#3) does not agree with the L.F. shown on the
connector pipe profiles, sheet 40.

Corrected.

It appears that a 30" pipe (#88) ties into a tee (120 x 120 x 24) please make the
necessary corrections to the appropriate sheets.

Corrected.

The catch basin for pipe (#88) appears to be a safety hazard (open pit) to the
public and traffic, please correct.

Added a grate for protection at structure.

Show the invert elevation of pipe (#88) and (#3) on the profile.

Done.

The invert elevation for pipe (#87) as shown on the profile is slightly different
than that shown in the connector pipe profiles.

Corrected.

The catch basin for pipe (#89) is different than that shown in the connector pipe
profile.

Corrected to Single N-basin.
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Response:

Response:

Response:

Sheet 07.

Response:

Sheet 08.

Response:

Sheet 09.

Response:

Sheet 10.

Response:

Sheet 11.

Response:

Sheet 12.

Response:

Show how the water and telephone lines are to be relocated.

A note was added to vertically realign waterline under drain channel crossing.
Telephone duct should be low enough and most of the single telephone lines are
abandoned.

Show how the signs to be relocated.

A note was added to the general notes.

Identify dots. For example, there are two dots on pipe #88.

These showed up at the time of the aerial survey. They are unknown cable TV
connections.

There is an object at Sta. 22 +00 on the south R/W that needs identification.

This is an elevation gradeline that was on the wrong layer and not shut off.

Compare the L.F., invert elevations, and encasements for pipes (#85) and (#86)
with that shown in the connector pipe profiles and make the necessary
corrections.

Corrected Sheet 8.

Compare the L.F., and invert elevations for pipes (#84) and (#83) with that
shown in the connector pipe profiles and make the necessary corrections.

Corrected Sheet 9.

For pipes (#82) and (#81) the L.F. appears to be incorrect. Compare with
connector pipe profiles. For pipe (#81) compare the invert elevation.

Corrected Sheet 10.

For pipe (#80) and (#79) compare L. F., and invert elevations with connector pipe
profiles and make the necessary corrections.

Corrected Sheet 11.

For pipe (#2) compare L.F. with that shown in the connector pipe profiles.

Corrected Sheet 12.
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Response:

Sheet 13.

Response:

Response:

Sheet 17.

Response:

Response:

Response:

Response:

Response:

Response:

Check the HGL at Sta. 52+00.

Corrected HGL.

Check the HGL at Sta. 57+00.

Corrected HGL.

Compare pipe (#75) with connector pipe profile for encasements and make the
necessary corrections.

Added note regarding waterline encasement.

Plan view show a 2 II G and the profile shows a 4 II G.

Corrected Profile.

In the Construction Notes there is no mention of a water line encasement and pipe
support for pipe (#62), see connector pipe profiles.

Revised connector pipe #62 and #63 to drain to manhole in center of 83rd Avenue
then to the Storm drain. Waterline encasement is not required because there is
a 2-foot clearance between waterline and storm drain.

Adjust connector pipe (#64) to avoid conflict with the telephone ducts.

Done.

Checked quantities under Concrete Removal Required.

Check quantities and changed circled notes 3, 4, 8, and 9 based on changes to
connector pipe design.

The water line re-routing shows one valve and the site plan shows two valves.

Corrected, thank you.

Compare pipe lengths for pipe (#64) with connector pipe profile.

Done.
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Response:

Response:

Sheet 18.

Response:

Sheet 20.

Response:

Response:

Response:

Sheet 22.

Response:

The representation of the 4"W seems unreasonable, please verify.

The 4 inch waterline was located based on waterline plans and was not field
verified because the valve was covered by asphalt and the potential conflict to the
storm drain was not significant enough to require potholing. A note was added
that the engineer may not require realignment. It should be noted that the aerials
show a valve (which has been field verified) for which waterline plans cannot
explain. If there is a north/south line here, it should not cause a conflict. The
valve has been left on as an alert.

The sidewalk, apron, curb and gutter quantities are not shown for pipe (#63).

There were included in the catch basin #63 quantities. These have since been
edited to reflect the design changes mentioned above.

Adjust connector pipe (#60) to avoid conflicts with the utilities.

Lowered catchbasin invert to avoid as many utilities as possible.

Under the Construction Notes, #6, Indicate where this is on the plan view.

Corrected.

The plugs for the 8" X 12" tee may require thrust blocks.

The are no plugs; 8 inch existing lines are connected to a cross and 12 inch lines
are new.

Concrete quantities for apron replacement will need to added to the plans.

Not sure what concrete apron is being referred to. Since this sentence follows
waterline relocation comments it is assumed that is what is being referenced. All
excavation backfill and pavement replacement is included in the cost of the
waterline.

Under New Storm Drain Pipe check the Stationing and L.P. for pipes (#1) and
(#2) with sheet 3.

Corrected stationing Sheet 22 and quantities on Sheet 3.
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Response:

Response:

Response:

Response:

Under the Construction Notes #4, and #7. Indicate that the 24" irrigation line
needs to be relocated, and a vertical realignment of waterline, respectfully. See
connector pipe profile for pipe (#47) and make the necessary corrections.

Note #4 was changed to show SRP will be relocating. Note #7 was rewritten to
include the realignment.

The NOTE states to see sheet 46, yet nothing pertaining to sheet 22 could be
found.

Deleted reference to Sheet 46.

Justify the 72" pipe and reducer at 79th Ave.

When we ran the hydraulics on the laterals we found that we need a short section
of 72 inch pipe to maintain our design criteria of keeping the upstream hydraulic
profile inside the estimated elevation of the lateral. Not including the 72 inch
pipe put the hydraulic grade line above the estimated ground surface at the
upstream end of the lateral and future catch basins would not drain to the lateral
as required.

Inverts to do not match with the computer run "STORM" see pipe #18, 79th Ave.

Concern was raised at the review meeting regarding the final hydraulic analysis
versus the actual layout of the plan and profiles. The following explanation will
hopefully clarify the purpose and use of the "final" hydraulic profile generated
from the STORM program. To design the storm drain, we first ran a HEC
analysis to determine flows and locations of these flows for a particular storm at
the peak condition. Then we determined a downstream water surface elevation
to generate a back water curve from. We also determined the upstream
conditions since this project ties into other projects. Then we determined
preliminary pipe sizes, approximate locations of these changes in size,
approximate size of laterals and approximate elevation of the lateral inverts at the
storm drain. This information was plugged into the STORM program, and
Hydraulic Grade Lines (HGLs) and Energy Grade Lines (EGLs) were
determined. Based on previous design experience, we know that 3 to 4 ft
between the ground surface to the hydraulic gradeline is required for good catch
basin design, we resized pipelines, laterals, and relocated size changes until the
best design possible was determined. Once a good design was achieved, we
moved forward with the actual layout of catch basins, connector pipes and laterals
using the "final" hydraulic grade line. If a lateral is moved slightly, or if the
invert is lowered to miss utilities, or the location of a size change is moved
slightly we do not go back to STORM and keep rerunning and coming up with
a new HGL and redesigning all impacted catch basins. It would be a never
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Sheet 24.

Response:

Response:

Sheet 25.

Response:

Sheet 28.

Response:

Sheet 29.

Response:

Sheet 30.

Response:

ending process. At each step of the design we have tried to be conservative, but
the more conservative the design the more expensive the product; therefore, a
balance must be achieved. In this case the invert of the lateral was lowered after
"final" hydraulic design was determined to miss existing utilities.

#3 under New Storm Drain Manholes should be a #2.

Corrected, thank you.

See connector pipe profile for pipe (#43). It is suggested that you adjust the
connector pipe to avoid conflicts with utilities.

SRP cannot be avoided. Added realignment and encasement note to 8 inch
waterline.

In the Cross Section: Sta. 113+00 check the 12" waterline and telephone line.
It appears as though they are plotted incorrectly. Also make the correction to the
main trunk line (108 or 114).

Corrected main storm drain to 108 inches. These cross sections are to provide
pictorial information to the contractor about parallel lines. This sheet has a
number of parallel line changes and a typical was hard to choose. Everything
was shown even though not everything existed at Sta 113 +00. Changed station
to Sta 114+00 and showed SRP with a note that the SRP line is at STA 113+00.

There appears to be a conflict between the New 18" sewer line and connector
pipe (#33). Compare the elevations of pipe (#33) on sheet 51 with the elevations
of the 18" sewer line on sheet 65. At 79th Avenue you show a water valve on
the telephone line.

Corrected 18 inch sewer conflict. Water valves are located based on aerial and
telephone and waterlines located based on utility maps. To clarify, we moved
water valves.

Under Concrete Removal Required there appears to be some misnumbering of
items. 2 to 3, 3 to 4, 4 to 6, 5 to 7, 6 to 8.

Corrected, thank you.

Check the quantities under the Concrete Removal Required.

Corrected, Sheet 3.
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Response:

Sheet 33.

Response:

Response:

Response:

Sheet 35.

Response:

Sheet 36.

Response:

Response:

·Sheet 37.

Response:

Sheet 38.

Response:

Include catch basin for pipe (#26) on sheet 2.

Sheet 2 does not reference CB pipe #26 specifically however we did .... sheet 3.

Check the quantities under Concrete Removal Required.

Changed Sheet No.3.

Include catch basin for pipes (#13) and (#14) on sheet 2.

Corrected, Sheet 3.

The L.F. for pipe (#3) is different than that shown on the connector pipe profile
by 3'.

Corrected.

In the Cross Section Sta. 165 +00 the R/W is plotted differently than in the plan
view. Also plot the second telephone line on the north side.

Corrected.

In the Cross Section Sta. 170+00 the R/W is plotted differently than in the plan
view.

Corrected.

At approximately Sta. 171 +63 the plan view indicates an electric line, indicate
if this is an overhead line or buried.

This is buried. Now shown in profile.

In the Cross Section Sta. 175 +00 the R/W is plotted differently than in the plan
view.

Corrected.

In the Cross Section Sta. 179+00 the R/W is plotted differently than in the plan
view.

Corrected.
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Sheet 39.

Response:

Response:

Sheet 40.

Response:

Response:

Response:

Response:

Response:

Response:

Response:

Sheet 41.

Response:

For pipe (#89) indicate the size, length, and slope. The catch basin does not
agree with that on sheet 6.

Corrected.

For pipe (#94) it appears that the slope might be incorrect, check the length of
pipe, difference in elevations, and slope. Using the given slope my cales show
a 15.7' length of pipe.

Corrected.

The 30" pipe shows a different length that shown on sheet 6.

Corrected.

The special box structure can not be found on sheet 62.

Corrected.

For pipe (#87) the invert is different than that shown on sheet 6.

Corrected.

For pipe (#85) the invert is different than that shown on sheet 8, also check the
slope and length of pipe.

Corrected.

For pipe (#86) the invert is different than that shown on sheet 8.

Corrected.

For pipe (#88) there are 2 telephone line missing in the profile, also indicate the
new headwall on sheet 71.

Done.

Show the utilities for the 30" pipe (#3).

Done.

For pipe (#84) the invert is different than that shown on sheet 9.

Corrected.
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Response:

Response:

Response:

Sheet 42.

Response:

Sheet 45.

Response:

Response:

Response:

Response:

Sheet 46.

Response:

Sheet 48.

Response:

For pipe (#83) the invert is different than that shown on sheet 9 and check the
pipe length, invert elevations, and slope.

Corrected.

For pipe (#82) check the pipe length, invert elevations, and slope.

Corrected.

For pipe (#81) the invert is different than that shown on sheet 11.

Corrected on Sheet 10.

For pipe (#79) the invert different than that shown on sheet 11.

Corrected.

Pipe (#64) adjust connector pipe to avoid the relocation of the telephone ducts.

Telephone duct relocated as of potholing. Redesigned CB #64 to miss duct.

For pipe (#63) the length is different than that shown on sheet 17.

This CB connection has been redesigned.

For pipe (#62) a 4"G line is shown, yet the plan view shows a 2"G line. The 8"
sewer and 12" water line may need a pipe support.

Corrected to 2 inch G line. The CB connection has been redesigned. The sewer
line requires a permanent pipe support.

For pipe (#60) adjust connector pipe to avoid utility conflicts.

Lowered CB to miss most utilities. However, missing the electrical conduit is
more important.

For the 36" pipe at Sta. 87+29 LT show the 12" water line.

Done.

For pipe (#3) the special structure cannot be found on sheet 63.

Corrected.
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Sheet 49.

Response:

Sheet 50.

Response:

Response:

Sheet 51.

Response:

Sheet 52.

Response:

Response:

Sheet 53.

Response:

Sheet 54.

Response:

Sheet 56.

Response:

Sheet 57.

Response:

For pipe (#43) indicate that the 8" water line is to be protected in place.

Vertical realignment is required (2-foot clearance is required by code).

For pipe (#39) indicate where the telephone ducts are.

Done.

For pipe (#35) it appears as thought the telephone duct and the 6" water line are
plotted incorrectly. Also check the slope, invert elevations, and length of pipe.

No. This is the best information we have regarding the two.

For pipe (#33) it appears as though there might be a conflict with the New 18"
sewer line, see sheet 28 and 65.

There was, corrected the design. Thank you.

For pipe (#29) show the electrical line with in the R/W.

Done.

For pipe (#2) there are 2 telephone line indicated, sheet 31 indicates only 1
telephone line.

Corrected.

Adjust the connector pipe to avoid the 8" water line for pipe (#24).

Lowered CB #24 by I ft.

For pipe (#3) indicate the location of the telephone line that is between the 2- 24"
irrigation lines.

Added.

For pipe (#8) indicate the location of the 2 telephone lines. One line might need
to be relocated.

Corrected, thank you.

For pipe (#7) the special box structure was not found on sheet 64.

Corrected.
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Sheet 58.

Response:

Response:

Response:

Response:

Sheet 59.

Response:

Response:

Sheet 60.

Response:

Response:

Response:

Provide sheet numbers for #3, and #2.

Done.

For pipe (#92) the grate elevation is different than that shown on the connector
pipe profiles.

CB #92 was relocated, the correct elevation should be on both Sheet 58 and 39.

Indicate how the ditch on the south side near the box culvert is to drain.

All flow on the south side generated upstream is to be captured in CB #93 for the
10 year, 2-hour event. Only small flows are anticipated from rain falling in this
area. Large events will overtop CB #93 and flow to the river as they do now.

Show the 6" waterline, telephone line, and the electric line in the profile. It
appears as though these utilities will be exposed at the ditch locations.

Small service lines are normally lowered as needed and often times are not shown
on plans. However, notes have been added to Sheets 4 and 5 specifying what
should be done.

Provide sheet numbers for #3, and #4.

Done.

Provide a 2 for pipe (#87).

Done.

For pipes (#84) and (#83) the grate elevation is different than that shown on the
connector pipe profile.

Corrected.

M should either be identified on the plans or eliminated from the right margin.

M was identified.

The "Edge of Pavement" is pointing to existing not proposed, identify both.

Corrected.
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Sheet 61.

Response:

Sheet 62.

Response:

Response:

Sheet 63.

Response:

Response:

Response:

Response:

Response:

M should either be identified on the plans or eliminated from the right margin.

M identified.

S and 1 can not be found in the plan.

Added S and 1 to plan.

Provide a 2 for pipe (#76).

Done.

The items such as sewer line and manhole, water line and valves should be part
of the quantities, sheet 3.

Done.

At 83rd Ave. a 4"G is indicated, Sheet 17 shows a 2"G.

Corrected.

The water line is tied to a telephone line.

We could not find any connections shown between the waterline and telephone
line.

The 12" water line should be installed between the two new tees.

It was; however, after reviewing area further we changed the reconnection
slightly. We also changed the pen weights to clarify the removals versus new
installation.

This area needs clarification.

It is believed that the "area" in question is the 8 inch waterline connection to the
12 inch waterline. We do not have much information on this area, or what was
intended by the original designer, but this is what we know and what we think is
going on. The segment between the two north/south tees is a 12 inch line (we
potholed the line). We think that the 8 inch line had insufficient capacity to
deliver water to the north/south 12 inch line. When the east/west 12 inch
waterline was installed a connection was added to the north/south line. We
relocated this connection line to eliminate the parallel vertical conflict between the
waterline and storm drain.
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Sheet 64.

Response:

Sheet 65.

Response:

Response:

Sheet 70.

Response:

Response:

Response:

Sheet 71.

Response:

Response:

The items such as waterline and valves should be part of the quantities, sheet 3.

Done.

There appears to be a conflict between the 18" sewer line and the connector pipe
(#33).

Corrected.

The sewer line and manholes should be part of the quantities, sheet 3.

Corrected.

The manholes for pipes 120" to 108" have prefabricate tees, these were not
included on the quantities sheet 3.

The tees are typically part of the standard details for the manholes in MAG;
therefore, they are not called out separately.

Since the driveway culverts are all the same do not dimension the width of the
bedding material as D + 3' min, provide a dimension.

It is standard procedure on details that may vary to not specifically dimension in
order to allow the same detail to be used for more than one size. This also
provides information if changes are made in construction and different sized
culverts are then required.

Since all the culverts are the same do not dimension the center of pipe as 1/2 D,
provide a dimension in the Type 1 End Section Dimensions.

See previous response.

For the Headwall Drop Inlet it appears as though there will be 6" of standing
water.

Changed design.

In the Headwall Structure dimensions L and M could not be found.

These are dimensions required for trash rack details for MAG Std Det 502-1.
These details were not redrawn in these plans, but referenced by note.
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Sheet 72.

Response:

Sheet 73.

Response:

Sheet 74.

Response:

Response:

Response:

SP-1

Response:

SP-3

Response:

Response:

It appears that no one checked the boring logs.

Corrected.

It appears that no one checked the boring logs.

Corrected.

Access will need to be maintained on the south side of the storm drain from Agua
Fria to 83rd Ave.

The contractor is required to provide access to all driveways even if the main
access road is on the north under the City of Phoenix traffic guidelines which he
has been instructed to use in the Special Provisions. It is not possible to provide
lanes on the south side without additional right-of-way.

The numbering within the specs are to be the same as that of MAG.

Done.

In the Table of Contents change the numbering to match that of MAG.
.01 to 100, .02 to 200, .03 to 300, etc.

Done.

Change: "A" to 104, "B" to 108.

Done.

Utility Coordination:

Change "D" to 105.

Done.

Ernie Cota is no longer with APS.

Removed Mr. Cota's name. We have not filled in the name at this time since it
is likely to change before construction.
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Response:

Response:

SP-4

Response:

Response:

Response:

Response:

Response:

SP-5

Response:

Response:

Provide contact name and phone number for City of Peoria, and Salt River
Project.

Phone number have been filled in, but contact people should be determined at the
time of construction.

Include Blue Stake.

Done.

Clearing and Grubbing section is not needed.

Removed Section. This section was originally included because of the payment
paragraphs, since there are no trees, the payment paragraph in MAG should not
be a problem.

Structure Excavation and Backfill section is not needed.

Done.

Riprap Construction:
Change "D" to 220.

Done.

There is no riprap in the bid tab.

Rip Rap was item no. 68 for culvert entrances.

The sentence "The bed for riprap shall be shaped and trimmed to provide
even surfaces." is not needed.

There are two sentences in 220.3, only one applies; therefore, we rewrote this
section without that sentence. Also labeled items by section to help clarify.

Change the "E" to 107. This section Hauling and Grading Permit does not
belong in the 200 section.

Done, corrected location.

Watering:
The section is not needed.

Done.
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Response:

Response:

SP-6

Response:

Response:

SP-7

Response:

Response:

SP-8

Response:

Streets and related work:
Change ".03" to 300.

Done.

The first paragraph is not needed.

We combined most of the paving work into one section to clarify the payment for
resurfacing the roadway. Changed to separate sections to accommodate previous
request to match MAG spec numbers.

The first paragraph is not needed.

See Response above.

The sections "Pavement Matching and Surfacing Replacement", "Concrete Curb,
Gutter, Sidewalk, Driveway and Alley Entrance", "Adjusting Frames, Cover,
Valve Boxes", "Removal and Existing Improvements" are not needed.

Removed Pavement Matching, etc... and Concrete Curb etc... Sections. No
separate payment has been set up for adjusting valve boxes or manhole; therefore,
this stays. Removal of Existing Improvements has been included to specify and
provide payment for the miscellaneous work at the ADOT fence.

Telecommunications Installation and Relocation:
Include that this shall be relocated at their cost and by them. This is not
to be a bid item.

There are five locations that we have asked the contractor to lower the telephone
line to eliminate cost. All the contractor has to do is make the excavation slightly
larger. Changed spec to not a pay item.

Change: ".04" to 400, "A" to 401.

Done.

Police Officer Requirements:
The second paragraph is not needed.

Remove the paragraph.
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Response:

Response:

Response:

SP-9

Response:

Response:

Response:

Response:

Response:

Response:

Sequence of Construction does not belong in this section:
Change "D" to 108.

Done.

State that the contractor is to complete X feet before starting the next
reach. Refer to 602.2.10.

We checked with the City of Peoria (Dan Nissan). They thought the standard
1320 ft called out in MAG was fme. So there is no change from MAG for the
Special Provisions.

Survey Markers is not needed.

Paragraph 2 is not part of MAG Survey Markers (Section 310) and therefore we
added this to the special provisions.

Change "F" to 420.

Done.

Street Lighting needs MAG number and method of payment.

Removed street lighting.

Concrete Structures:
Change "0.5" to 500, "A" to 505.

Done.

The third paragraph is not needed.

Changed structures to cubic yardage instead of lump sum and removed third
paragraph.

Change" .06" to 600.

Done.

Change "A" to 601.

Done.
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SP-1O

Response:

SP-ll

Response:

SP-12

Response:

SP-13

Response:

Response:

Response:

Response:

Response:

SP-14

Response:

SP-15

Response:

Fill in the blanks.

Done.

Change "B" to 610.

Done.

The second paragraph should have a section 630.

Corrected waterline section to match MAG section numbering.

Sewer Line Relocation:
Change "C' to 615.

Done.

Fill in the blanks in the first paragraph.

Done.

The second paragraph is not needed.

This paragraph is needed to clearly identify what lists will be included in the
sewer line bid item.

Storm Drain Construction:
Change "D" to 618.

Done.

The sections "General", "Submittals", are not needed.

Removed.

The section "Review" is not needed.

Removed.

The sections "Main Line Pipe", "Connecting Pipe" are not needed.

Removed.
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SP-16

Response:

Response:

Response:

Response:

Response:

Response:

Response:

Response:

Response:

Corrugated Metal Pipe and Arches not in Bid Tab.

See Item #66.
Change "E" to 621.

Done.

Is the unit price bid per linear foot or each.

Clarified the pipe in line foot and the end sections are each.

Manhole Construction:

Change "F" to 625.

Done.

Your paragraph is not needed.

Revised section, see response below.

Indicate how the Tee's for the manhole will be paid for.

Tee for manholes are part of the manhole cost.

Change "G" to 630.

Done.

Materials is not needed.

Removed.

Do not include the Engineers Estimate (Opinion of Probable cost) with the Special
Provisions. This is to be submitted separately in a sealed envelope. The Bid Tab
is to be included in the specs with the unit price and amount columns left blank.

The Engineer's Estimate was only bound in the 95 percent specs to simplify
review. Bid Tab was changed to format provided at review meeting.

All Item numbers are to coincide with Plans, Specs, Bid Tab, and Engineers
Estimate.
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Response:

Response:

Response:

Response:

Response:

Response:

Response:

Response:

Specs have been numbered to match MAG Specifications. The Engineer's
Estimate was more detailed than the bid tab so we reorganized it to show
summary costs that will match the bid tab.

Pipe excavation, backfill, installation are to be included in the cost of the pipe.
It is not to be a separate bid item.

These items were separated in the engineer's estimate to provide more
background, but combined on the bid tab. We reorganized the engineer's
estimate to match the bid tab.

All catch basins are to be lumped into a quantity of cubic yards of concrete.

Catch Basins are typically done on a per each of a given type.

Tee's, reducers, wyes, etc. are to be lumped into a quantity of cubic yards of
concrete.

These are precast items in most cases and are therefore bid on the per each item
not total concrete.

The Box Structures are to be in cubic yards of concrete with the rebar incidental
to the cost.

Changed Bid Tab.

In the bid tab check the quantity of 30" dia rcp, and the 120"x120"x24" tee.

Done.

A 120"x120"x30" tee is not shown on the plans.

Corrected.

The unlisted items need to be identified.

These are items allowed under MAG, such as fence removal and replacement for
example. The quantities sheet now reflects the miscellaneous work on sheet 4.
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Sheet C-l:

PLANS:

COMMENTS FROM RAJ SHAH TO R.W. SCHOBE, 30 JUNE 1992

1. At Sta. 21 +46, the 30: side inlet is not shown on the profile. Also, the
connector tee should be 30" not 24".

Done.

The sheet should be signed by designer and checker and should be stamped by the
registered engineer with his/her signature.
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At Sta. 20+80.5, show the 30" side inlet on the profile.

Done.

Added.

Added, corrected.

Please verify the length of connector pipes for catchbasins #85 & #86 with
catchbasins details on sheet 41.

Done.

Please verify the length of connector pipes for catchbasins #83 & #84 with
catchbasins details on sheet 41.

Response:

2.

1.

Response:

Sheet 6 of 75:

Response:

Response:

Sheet 8 of 75:

Sheet 9 of 75:

Response:
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2.

Response:

3.

Response:

At Sta. 33+70, the 24" connector pipe is shown as 15" on profile. Please change
to 24".

Done.

The Construction Note #5 should be #6.

Done.

Sheet 10 of 75:

Please verify the length of connector pipes for catchbasins #81 and #82 with
catchbasins details on sheet 41.

Response: Done.

Sheet 11 of 75:

1.

Response:

Please verify the length of connector pipes for catchbasins #79 and #80 with
catchbasins details on sheet 41 and 42.

Done.

2. At Sta. 46+75, the 24" connector pipe is shown as 15". Also the invert
elevation should be verified with sheet 41 and 42.

Response: Done.

Sheet 12 of 75:

Please verify the length of 36" pipe with sheet 42.

Response: Done.

Sheet 17 of 75:

1. Please provide the "Caution" sign for the electrical line.
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Sheet 40 of 75:

Sheet 20 of 75:

Sheet 29 of 75:

Sheet 38 of 75:

Corrected.

Caution Notes have been added to plans where overhead lines cross proposed
construction.

Construction Note #8 & #9, it should be 70 sf of concrete removal not 170 sf.

The 2"G line shown on plan view is shown as 4"G line on profile. Please verify.

Added symbol to plans.

Where is the pipe for Construction Note #6?

These catch basin. connector pipes have been redesigned and concrete removals
have been changed to reflect the new quantities.

Concrete removal Notes are mislabeled. Please verify.

Corrected.

Removed symbol on Sheet 31.

The catchbasin #25 should be shown on sheet 31 or sheet 30.

Please show the complete drawing north of the main pipe on 67th Ave.

We do not have topography, aerial, or survey for this area. The area is shown
in profile on connector pipe for entire reach.

3.

2.

1. At Sta. 21 +86 RT, the invert of the pipe is shown as 26.95' on profile. Please
verify.

Response:

Page 28 of 34

Response:

Response:

Response:

Response:

Response:

Response:
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Response:

2.

Response:

3.

Response:

Corrected profile.

At Sta. 28+00 LT, the invert of the pipe is shown as 29.99 on profile. Please
verify.

Corrected profile.

At Sta. 28+00 RT, the invert of the pipe is shown as 29.10 on profile. Please
verify.

Corrected profile.

Sheet 41 of 75:

1.

Response:

2.

Response:

3.

Response:

At Sta. 33+70 LT & RT, the invert of the pipes as shown as 30.99' and 30.66'
on profile. Please verify.

Corrected profile.

At Sta. 40+70 LT, the invert of the pipe as shown as 33.31' on profile. Please
verify.

Corrected profile.

At Sta. 46+75 RT, the invert of the pipe is shown as 33.88 on profile. Please
verify.

Corrected profile.

Sheet 42 of 75:

At Sta. 46+75 LT, the invert of the pipe is shown as 34.22' on profile. Please
verify.

Sheet 45 of 75: Corrected profile.

At Sta. 73 +06, is the conflicting telephone line abandoned?
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Sheet 49 of 75:

Sheet 57 of 75:

Sheet 55 of 75:

Sheet 58 - 61 of 75:

Catchbasin redesigned based on measure-down location of telephone duct.

At Sta. 111 +96 RT, 8"W line needs to be re-aligned and encased in concrete.

Done.

At Sta. 154+38, the 8"S, 2"G and lO"W lines need to be encased in concrete.

At Sta. 180+66, show catchbasin #1 on profile.

Added encasement and pipe support. Removed gas line per Southwest Gas
review of plans. Line may have been abandoned in place because in another
intersection, Southwest Gas said they did not have a gasline, but we found one
on the plans they sent and in the potholing.

Done.

Are the grates of the catchbasins flush with the bottom of the channel? If yes,
the top of grates should match with the channel bottom.

Grate Tops are flush with bottom of channel (see connector pipes).

All the joints at the invert of the junction structure should be made water tight.
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Added note clarifying that contractor should cast pipes in-place to the structures.

1.

Response:

Response:

Response:

Response:

Response:

Response:

Sheet 66 - 69 of 75:
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2.

Response:

Please provide the purpose of not continuing the bottom steel at the bottom slab
of concrete junction structures.

Not required per structural engineer's design.

Sheet 68 of 75:

The MAG detail 522 called out for manhole shaft is only for up to 48" diameter
manhole. We have 60" dia. opening. The MAG detail may have to be modified
for this condition. Please verify.

Response: MAG Detail 522 references MAG Detail 420 which shows base of 48 inches or
60 inches.

Sheet 71 of 75:

1.

Response:

2.

Response:

Please specify clearly when to use "Type A" encasement and when to use "Type
B" encasement.

Please see the Pipe Crossing Notes for this information.

On the "Headwall Detail", Sec. C-C, specify the dimension of the inlet apron.

Done.

CONSTRUCTION SPECIAL PROVISION:

According to page 2, Item #4 and #5 of "Scope of Work", the Special Provisions
prepared by the Consultant shall be numbered, named, and sequenced in the same
order as MAG Specifications Sections. The items in the Engineer's estimate shall
conform exactly to the Bidding Schedule Items. Item numbers in the Bidding
Schedule shall be the same as MAG Specification Section Numbers.

Response: Changed as requested.
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BID TABS:

1. Item #12, "Remove concrete curb & gutter" should be 1364 LF.

Response: Corrected.

2. Item #13, "Remove concrete sidewalk" should be 5280 SF.

Response: Corrected.

3. Item #16, "Cone. CB L=6', Det. 1569" should be 10 each.

Response: Corrected.

4. Item #17, "Cone. CB L=lO', Det. 1569" should be 36 each.

Response: Corrected.

5. Item #18, "Cone. CB L= 17', Det. 1569" should be 6 each.

Response: Corrected.

6. Item #21, "Cone. CB Type N, Single Basin" should be 13 each.

Response: Corrected.

7. Item #22, "Cone. CB Type N, Double Basin" should be 10 each.

Response: Corrected.

8. Item #39, "108"X108"XI5" prefab. tee" should be 2 each.

Response: Corrected.

9. Item #62, 63 & 64, pipe excavation & hauling, pipe backfill, and pipe installation
cost respectively should be incidental to pipe cost per linear foot.
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Response:

10.

Response:

Corrected.

What are the unlisted items?

Unlisted items are the ADOT fence removal and other items listed in MAG
Section 350.
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DESIGN DATA REPORT:
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1.

Response:

2.

Response:

3.

Response:

4.

Response:

5.

COMMENTS FROM MRD TO R.W. SHOBE, 30 JUNE 1992

The report should contain introductory or explanatory statements about the
contents of the report. As submitted, after the table of contents the appendices
follow without the main body of the report.

Done.

Appendix A: On page 4, an evaluation report by Morris and Bednar was cited
without reference to an appendix. The implied appendix (after Fig. 1) should be
numbered as Al or Aa to avoid appendix number duplication.

Done.

Appendix B: It contains only one page with "Hydrology Report previously
submitted" . The important results and summary should be included in this
appendix and the details in a separate hydrology report. As presented, there is
no point including it as Appendix B.

Included Final Report

Appendix C: The runoff summary computer output should have been included
in Appendix B. The design discharges as extracted from the HEC-I output may
be summarized. The Stage-Discharge Curves my be more appropriate in
Appendix B, unless they are directly used in hydraulic design. Plan view location
of the various cross sections should be included and labelled accordingly.

The runoff summary data is included here to show what information was used
from HEC runs. The runoff quantities used from the HEC summary sheet were
underlined rather than resummarized to first, save time and second, show where
the quantities came from. The Stage-Discharge Curves are for particular
locations on the street and generated from Manning equation. They were used
to help design catchbasins and are not a part of the Hydrologic Study done. The
plan views of these cross-sections correspond to the plans.

Appendix D: A brief discussion on methodology used in catch basin design
should be included instead of mere enumeration. Also, with the numerous catch
basins, a summary table is needed showing drainage area, pipe length, design Q
and possible storage potential, if applicable.
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Response:

6.

Response:

Methodology was not discussed in detail since it would be a rehash of the City
of Phoenix design manual. Added a note up front to refer the reader to the
Design Manual if they are unfamiliar with catchbasin design. A summary table
at this juncture (Final Submittal) would serve no purpose. No storage potential
was assumed unless it was included in the HEC analysis. The catchbasin design
is for the instant in time that the peak flow condition occurs.

Appendix E: Explanatory statements are also needed to give background
information on the data presented and how they were used in the final design.
Basic assumptions in Analysis 1, Analysis 2 and Final Design should be given.

This appendix is referenced from appendix C. The information has been
separated to keep massive amounts of data away from explanatory text. Added
some brief clarification of the 3 evens and referenced appendix C for discussion.

CONSTRUCTION PLANS:

The indicated pipe sizes and slopes were compared with those presented in the
Cactus Road Drain Conceptual Profile and were found consistent, except for slope
between Sta 100+61 and Sta 113 +97 which was indicated 0.00027 in the
conceptual profile, probably a lithographic error (should be 0.0027).

Response: Acknowledged. Slope should be 0.0027.
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The Cactus Road Storm Drain 95 Percent Submittal:
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Response:

Response:

Response:

Response:

Response:

Response:

Response:

RESPONSES TO COMMENTS FROM
TIlE CITY OF GLENDALE ON

95% SUBMITTAL

There is an advantage which should be listed on the CLCMP option which is that
the pipe will fit in a smaller space due to the smaller outside diameter.

Added to list.

There are a couple of typos in Tables 2 and 3 (see attached).

Corrected.

Be consistent between CLCMP or CMPCL in tables 1 & 3.

Corrected.

Please add a connector pipe stub and "N" type inlet at sta. 181 +53+ with the
rip-rap per detail sht. 70.

Added the N Basin with the standard concrete apron.

The inlet at 179+ 87 Lt. is not really needed since the water flows both south and
west from that point.

Acknowledged. However, major intersections have catchbasins here for the
nuisance flow from the intersection.

The inlet at Sta. 181 +49 Lt. needs to have a note added concerning the removal
of the plug and bottom of the existing inlet prior to connection to the storm drain.
Also need to plug the existing pipe connection to the existing irrigation pipe.
This inlet information was provided to SFC but can be resupplied if necessary.

Done.

Is there a plan as to when this storm drain outfall will be constructed and how
paid for?

It is our understanding that the construction will be put on hold until such time
that funds are available.



The City of Peoria 95 percent submittal:

RESPONSES TO COMMENTS FROM
THE CITY OF PEORIA
ON 95% SUBMITTAL
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Comment:

Response:

Comment:

Response:

Comment:

Response:

Comment:

Response:

Comment:

Response:

Comment:

Response:

Comment:

Response:

Comment:

Response:

Page SP-3. We were not aware that the City is responsible for the hiring of a
contractor for the relocation of existing water and sewer lines located within the
City's right-of-way. We need to discuss the issue of prior rights.

Separate discussions with Flood Control will be required.

Page SP-3. Please list Dan Nissen at 412-7212 as the contact for City of Peoria
water and sewer.

Done.

SP-5, E. Contact Mr. Larry Fudurich for information regarding the haul route
and permit.

Added.

Page SP-7, A. The section of Cactus Road from 91st Avenue to 87th Avenue is
under the Maricopa County Department of Transportation's jurisdiction.

Added.

The contractor will be responsible to submit a traffic control plan for restriction
or closure of city streets.

Added.

Page SP-8, B. Local access must be provided as required.

Covered in the City of Phoenix Traffic Manual.

Page SP-1 O. The contractor shall take special note of the parallel 18-inch sanitary
sewer in addition to the 30-inch sanitary sewer.

Added.

Page SP-12. All salvaged water line valves from the City of Peoria water
distribution system shall be delivered to the City of Peoria.

Done.



Comment:

Response:

Comment:

Response:

Comment:

Response:

Comment:

Response:

Page SP-12. The City of Peoria has no valve shutdown fees.

Acknowledged.

Page SP-12. The City of Peoria and the City of Glendale shall be notified prior
to any water line shutdown.

Added.

Page SP-13. The City of Peoria will not be responsible to take the line out of
service, provide necessary valve cut-ins, and flush the lines prior to placing it
back into service. We need to discuss the issue of prior rights.

Separate discussions with Flood Control will be required.

Page SP-13. The contractor shall notify the City prior to relocating the 18-inch
sanitary sewer.

Added.
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RESPONSES TO TIlE FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

COMMENTS ON TIlE 60 PERCENT SUBMITTAL
FOR TIlE CACTUS ROAD STORM DRAIN

FROM 67TIl AVENUE TO TIlE AGUA FRIA FREEWAY

18 November 1991 Comments from RCS

1. COMMENT: According to the Scope of Work, the Construction Special Provision
should be submitted for FCD review.

RESPONSE: Review of the hydrologic data in the Flood Control Master Plan for
Cactus Road was substantially delayed last spring and eventually eliminated from the
contract because data could not be recovered from the Flood Control District of
Maricopa County (FCD). The scope of work was then changed and the hydrology was
rerun using the new version of FCD's Hydrologic Manual and the Corps of Engineers'
HEC programs. This delay caused delays in preparing the plans and other associated
deliverables. In order to expedite the process, only the 60 percent plan and profiles and
supporting data were originally submitted. The 60 percent Construction Special
Provisions and Preliminary Opinion of Probable Construction Cost were submitted later
on 23 December 1991.

2. COMMENT: The inlet calculations should be completed.

RESPONSE: As stated above, FCD's Hydrologic Manual and the HEC programs were
used to calculate runoff flows rather than the more traditional Rational method. Flows
were generated at approximate 13oo-foot intervals. Several assumptions had to be made
in order to size intermediate catch basins. It was suggested and agreed to that the catch
basins would only be sized (as to type of structure) and located for the 60 percent
delivery. Upon review of the assumptions used and approval of the size and location of
catch basins then the rest of the design calculations would be completed (depth of catch
basins and size of connector pipe). The 95 percent submittal will include design
calculations for flow to be collected, type of catch basin, depth of catch basin and size
of connector pipeline.

3. COMMENT: The entrance losses (Ke) and manhole losses (Km) should be included in
the input data listing of "Storm" software.

RESPONSE: The"storm" program allows for two different methods of calculating
entrance headlosses and exit headlosses. One is through the traditional use of Ke and
Km and the other is through the use of friction loss of equivalent length of pipe. We
chose the friction loss of equivalent length. This should have been explained more
clearly in the discussion about the program and will be included in the 95 percent
submittal.



4. COMMENT: All design drawings and calculations should be stamped by registered
engineer and initialed by both designer and checker.

RESPONSE: There is an ongoing debate within the profession about stamping and
signing drawings and calculations that are not final and ready for construction. The
stamp implies a level of confidence that is just not there until the final submittal. The
95 percent submittal is substantially complete and therefore stamped.

5. COMMENT: The computer generated output should be verified by hand calculations.

RESPONSE: Hand calculations have been included in the 95 percent submittal.

6. COMMENT: The runoff coefficient used with rational formula is 0.9 but according to
"City of Phoenix Storm Drain Design Manual" for paved street or parking lot it should
be 0.95.

RESPONSE: The rational equation listed on page 2 of the City of Phoenix Storm Drain
Design Manual is:

Q=0.8(I-fJAP+0.9(I-0.2)N

The first portion is for the pervious area (AP) and is equal to zero when calculating the
flow in the Right of Way for the intermediate basins. On pg 20, a list of the percent
impervious is listed for zoning types. Parking (Open) and Parking (Structures) are listed
at 0.85 percent; however, these factors apply to the non-Right of Way zone which is
listed at 100 percent. Therefore, N was multiplied by 100 percent. We did not find a
reference in the manual to a 0.95 factor.

7 November 1991 Comments from RCS

1. COMMENT: The soils report should not be included with the Construction Special
Provisions. The Contractor can review the soils report upon his/her request through the
FCD or City of Peoria.

RESPONSE: Acknowledged.

2. COMMENT: Include soils boring sheets in the plans with boring locations shown.

RESPONSE: Acknowledged.
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3.

4.

5.

6.

7.

8.

9.

COMMENT: Provide the supporting information for eliminating CLCMP and CIP from
project alternatives for district review.

RESPONSE: Cast-in-place pipe was eliminated based on the recommendation of the
soils report which was submitted to FCD. CLCMP was eliminated based on a variety
of reasons most important of which is the reluctance by the City of Peoria to allow this
alternative. Contech (the local supplier of CLCMP) provided a report that they call the
Phoenix report. The report contains various studies and information collected by
Contech. Portions of this report were used to present the test data summarized in the
Alternate Conduit Section & Materials Comparison Report. Portions of this report have
been included in the Design Data Report.

COMMENT: Provide the location of manholes, sizes of lateral drains and profile of
lateral.

RESPONSE: Manholes, lateral drain sizes and lateral profiles have been included in the
95 percent submittal.

COMMENT: Provide a vicinity map and index.

RESPONSE: These have been included in the 95 percent submittal.

COMMENT: Provide "General Construction Notes" regarding the project.

RESPONSE: These have been included in the 95 percent submittal.

COMMENT: Provide "Construction Notes" on right hand column of sheet showing LF
of pipe, # of manholes, # of catch basins and etc....

RESPONSE: See comment 2 from 18 November 1991 comments from RCS above.
These have been included in the 95 percent submittal.

COMMENT: Provide the documentation for the software used to calculate the HGL in
order to interpret the input and output data.

RESPONSE: This have been included in the 95 percent submittal.

COMMENT: Provide sample of hand calculations for junction losses at the laterals and
junctions.

RESPONSE: See comment 5 from 18 November 1991 comments from RCS above.
This has been included in the 95 percent submittal.



Sta 10+00 to 12+00:
Show transition details for the round pipe to box culvert.

RESPONSE: This has been included in the 95 percent submittal.

Sta 12+00 to 17+00:
COMMENT: 1" WS (?) not shown on profile.

RESPONSE: Small water service lines are not typically shown in profile because they
ar enot documented and cover is usually less than 3 ft. Contractors are instructed in
MAG about how to relocate them if necessary.

Sta 17+00 to 22+00:
COMMENT: 24" IRR needs to be relocated.

RESPONSE: It is not anticipated that the SRP line requires relocation.

COMMENT: Specify the location of major overhead powerlines.

RESPONSE: There are three locations where overhead lines cross the storm drain
trunkline and caution notes have been added.

Sta 47+00 to 52+00:
COMMENT: 12" W needs to be relocated or supported?

RESPONSE: Realignment is required and shown.

Sta 52+00 to 57+00:
COMMENTS: The electrical line (@ Sta. 54+) needs to be relocated.

RESPONSE: It is not anticipated that this electric line needs to be relocated.

Sta 62+00 to 67+00:
COMMENTS: The 8" W needs to be relocated or supported?

RESPONSE: A general note has been included requiring the contractor to protect in
place all utilities unless otherwise directed in the plans. In addition, instructions have
been added to specify where and how to encase water lines that are too close to the storm
drain.

Sta 67+00 to 72+00:
COMMENTS: At Sta. 71 +00, show the horizontal distance to center line of pipe to
the right of way line.

RESPONSE: Clarified construction requirements.
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Sta 72+00 to 77+00:

COMMENTS: 12" Wand 24" W needs to be relocated or supported?

RESPONSE: Twelve inch water line - see comment on station 62 +00 and 67+00.
Twenty-four inch water line - a permanent pipe support is required and note has been
added to that effect.

Sta 92+00 to 97+00:
COMMENTS: The 8" W needs to be relocated or supported"

RESPONSE: See comment on station 62+00 to 67+00.

Sta 97+00 to 102+00
COMMENTS: The slope of 361 LF 114" Dia. pipe should be .0033 ftlft.

RESPONSE: The length of 114-inch diameter pipe and slope have been readjusted.

COMMENT: The slope of 139 LF 108" dia. pipe should be .0008 ft/ft.

RESPONSE: The length of 108-inch diameter pipe and slope have been readjusted.

Sta 122+00 to 127+00:
COMMENTS: 144" box culvert and 18" SS line needs to be relocated.

RESPONSE: The sanitary sewer line has been relocated. SRP has been contacted and
coordination with them to construct the storm drain and trunkline is underway.

Sta 127+00 to 132+00:
COMMENTS: 10" SS, 8" W, 12" W, and 24" IRR needs to be relocated or supported?

RESPONSE: Ten inch S.S. - plugged and removed as necessary. Eight inch W and 12
inch W - require encasement. Twenty-four inch IRR requires permanent pipe support.

COMMENTS: Please show 18" SS line on profile.

RESPONSE: An 18-inch sanitary sewer does not cross the storm drain. A site plan has
been used to clarify the construction of the sewer realignment.

Sta 132+00 to 137+00:
COMMENTS: Please show the 12" W (?) on profile. Does it need to be relocated or
supported?

RESPONSE: The 12-inch water line does not cross the storm drain and where necessary
notes have been added for connector pipe conflicts.



Sta 152+00 to 157+00:
COl\1MENTS: The 10" W @ 71st Ave. needs to be relocated or supported?

RESPONSE: See comment on sta 62 +00 to 67 +00.

Sta 167+00 to 172+00:
COMMENTS: At sta 171 +, show the electrical line on profile. If it is an overhead
line provide a "Caution" sign.

RESPONSE: Line shown in profile added.

CO:M:MENTS: On cross-section @ Sta 170+00 the 24" IRR shown on plan is shown
as 30" IRR. Please verify.

RESPONSE: Cross-section corrected to 24-inch IRR.

Sta 177+00 to 182+00:
COMMENTS: Please show the size and invert elevation of pipe coming from north of
67th Ave.

RESPONSE: Acknowledged.

12 November 1991 Comments from Gary H. Shapiro

1. CO:M:MENT: As stated in the scope of work all plan sheets must be initialed by the
person responsible for the design, the design checking, drawing the plans, and the
checking of plans.

RESPONSE: See comment 4 from 18 November 1991 comments from RCS above.

2. COMMENT: The name of the project "Cactus Road Storm Drain" is to be placed in
all title blocks.

RESPONSE: This has been added.

3. COMMENT: The construction center line and or the monument line must be identified
with a bearing.

RESPONSE: Data added.

4. COMMENT: Information pertaining to the pipe bends and curves shall be identified on
the plans.

RESPONSE: This has been included in the 95 percent submittal (see comment above).
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5. COMMENT: A detail of the outlet shall be provided in the plans. This is where the
120 inch diameter pipe ties into the existing 10' x 8' box culvert.

RESPONSE: This has been included in the 95 percent submittal (see comment above).

6. COMMENT: Manhole locations need to be identified on the plans.

RESPONSE: This has been included in the 95 percent submittal (see comment above).

7. COMMENT: Catch basin types and locations have to be identified on the plans.

RESPONSE: See comment 2 from 18 November 1991 comments from RCS above.
This will be submitted in the 95 percent submittal.

8. COMMENT: Construction notes need to be incorporated into the plans identifying type
and quantities of materials per plan sheet.

RESPONSE: This has been included in the 95 percent submittal.

9. COMMENT: A general construction notes sheet shall be provided with additional
information pertaining to this project.

RESPONSE: This has been included in the 95 percent submittal (see comment above).

10. COMMENT: Soil boring logs will be included in the plans.

RESPONSE: See comment 2 from 7 November 1991 comments from RCS above.

11. COMMENT: Invert elevations for all the laterals that enter the main storm drain from
(91st Ave., 79th Ave., 75th Ave., 71st Ave., and 67th Ave.) shall be shown on the
plans. Do not label these as future storm drains. They are part of the project.

RESPONSE: Acknowledged.

12. COMMENT: The laterals (84" @ 91st Ave., and the one at 67th Ave.) will extend no
farther than the curb returns.

RESPONSE: At 91st Avenue, this project ties into the 84-inch lateral that is already in
place and extends beyond the curb return. At 67th Avenue, the extension of the Cactus
Road storm drain ends at the eastern curb return. However, unless otherwise directed,
the northern lateral will connect to the end of the 66-inch diameter lateral 114 ft north
of the monument line.



STA 15+00:
COMMENT: In the cross section show the location of the telephone line on the north
side of Cactus Road.

RESPONSE: Added

STA 15+69:
COMMENT: Identify the 1" W.S. line in the profile

RESPONSE: See comment on sta 12+00 to 17+00 from 7 November 1991 comments
for RCS.

STA 17+00 - 22+00:
COMMENT: Lengths of pipe segments do not agree with the final HEC 1 analysis (see
pipe numbers 3, 4, and 5).

RESPONSE: The HEC1 analysis does not use pipe numbers for routing flow. The
HEC1 model was used to determine runoff volumes for basins. This model was built for
the best available contour information and all routing lengths are approximate. STORM
was then used to generate the HGL based on data from the HEC model. The lengths of
pipe used for this program were more accurate and based on stationing of the matching
HEC model node locations. STORM was used to size the main trunkline and to provide
the worst case HGL at the time of highest concentration. Individual catch basin flows
are based on the HEC model and rational method. The basins were sized to allow
maximum flow into the main trunkline at the maximum HGL generated in STORM, even
though the two times of concentration may not match.

STA 19+00:
COMMENT: In the cross section show the location of the telephone line shown on the
profile.

RESPONSE: Acknowledged

-STA 25+00:
COMMENT: The right of way in the cross section is different than that shown on the
plan view.

RESPONSE: The right-of-way on the north side is 33 ft and on the south side is 55 ft.
The cross-section now reflects these rights-of-way.

STA 30+00:
COMMENT: The right of way in the cross section is different than that shown on the
plan view.

RESPONSE: See comment on sta 25 +00 just above. Southern right-of-way changes
to 33 ft at sta 30+45 approximately.
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STA 85+00:
COMMENT: In the cross section there is indicated a telephone line south of the
monument line. This is not shown on the plan view.

RESPONSE: Removed telephone from cross-section.

STA 115+00:
COMMENT: The right of way in the cross section is different than that shown on the
plan view. Same for the 18" SRP line. This cross section could have been chosen at a
better location.

RESPONSE: Changed cross-section sta to 113 +00.

STA 120+00:
COMMENT: In the cross section there are two telephone lines indicated on the north
side of Cactus Road which are not shown on the plan view. The telephone and water
line on the south side of Cactus are located differently in the plan view and the cross
sectional view.

RESPONSE: Telephone lines were removed. The telephone and water line locations
were inadvertently reversed.

STA 125+00:
COMMENT: Same as Sta 120+00

RESPONSE: Telephone lines were removed.

STA 130+00:
COMMENT: Identify the location of the 18" Storm Sewer line that crosses the 84"
RCP in the profile.

RESPONSE: The S.S. line is a sanitary sewer line and the crossing in reference was
new construction recommended for the realignment of the sewer for the City of Peoria
to review. All construction notes have now been added to a site plan and pertinent
crossing information shown on the storm drain plan and profile.

STA 130+40:
COMMENT: Identify the location of the 12" Water line in the profile.

RESPONSE: See comment on sta 130+00 above.



STA 140+00:
COMMENT: Identify the location of the Electric line on the north side of Cactus Road
in the profile. If this is an over head line indicate so with a warning.

RESPONSE: Parallel overhead electric lines do not require warnings. However, this
is a buried line.

STA 165+00:
COMMENT: Same as Sta 140+00

RESPONSE: The electric line on the south side is a small service line, outside of the
standard maximum 55-foot right-of-way and inside the residential walled area. However,
the line was added.

STA 170+00:
COMMENT: The SRP line in the cross section has a different size than that in the plan
view.

RESPONSE: Cross-section note corrected (see comment above).

STA 171+60
COMMENT: Show the location of the Electric line in the profile. If this is an
overhead line indicate so with a warning.

RESPONSE: Buried line added to profile (see comment above).

STA 175+00:
COMMENT: Same and Sta. 170+00

RESPONSE: Cross-section note corrected.

SITE PLANS
COMMENT: On the site Plan for 83rd Avenue and Cactus Road do not tie the water
line to an abandoned telephone line.

RESPONSE: The water line is not being tied into the abandoned telephone line. The
dimension line crosses the abandoned telephone line, not the water line.
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3.

4.

5.

RESPONSES TO THE CITY OF PEORIA'S
COMMENTS ON THE 60 PERCENT SUBMITTAL

FOR THE CACTUS ROAD STORM DRAIN
FROM 67TH AVENUE TO TIlE AGUA FRIA FREEWAY

COMMENT: Station 12 +00 to station 17+00, there is an 8-inch sanitary sewer that
extends north out of the manhole at station 16+80 to a tee located approximately 9 feet
north of the monument line and then extends east and west and is parallel to the existing
18-inch sanitary sewer. The sewer extends west to approximately station 12+80 to a 90°
bend and then extends to the south. The sewer line extends east to approximately station
20+40 to 90° bend and then extends to the north. Actual elevations of the 8-inch
sanitary sewer are not known and conflicts may exist between the catch basin (91) and
the lateral (90). The sewer will also have to be protected in place during construction
of the 120-inch storm drain.

RESPONSE: It was assumed that "9 feet north of the monument line" was to have
right-of-way line. Sewer line was added and additional potholing required.

COMMENT: Staff is concerned that the 8-inch or the 30-inch sanitary sewers may be
damaged during construction of the storm drain and strongly recommend that a note be
added to the plans notifying the contractor to use extreme caution.

RESPONSE: Permanent pipe supports are called for at each gravity flow pipe line
crossing and a general note was added regarding caution during construction.

COMMENT: A note should be added to the plans directing the contractor to regrade
the swales on the north and south sides of Cactus Road if disturbed during construction.

RESPONSE: Note was added.

COMMENT: Station 27+00 to station 32+00, the 16-inch water line may conflict with
catch basin (86).

RESPONSE: No conflict anticipated. However, guidelines for water line realignments
have been added to the general notes and special provisions. Guidelines have also been
included in the special provisions regarding water line encasement.

COMMENT: Station 32+00 to station 37+00, the 16-inch water line may conflict with
catch basin (84).

RESPONSE: See comment no. 4.

1



6. COMMENT: Station 37+00 to station 42+00, the 16-inch water line may conflict with
catch basin (82).

RESPONSE: See comment no. 4.

7. COMMENT: Station 42+00 to station 47+00, the 16-inch water line may conflict with
catch basin at station 46+75.

RESPONSE: See comment no. 4.

8. COMMENT: Station 47+00 to station 52+00, the 12-inch water line will cross the
120-inch diameter storm drain and must be protected in place during construction.

RESPONSE: Vertical realignment is required for this water line and coordination with
the city for temporary shutoff will be required in the special provisions.

9. COMMENT: Station 52+00 to station 57+00, the 12-inch water line may conflict with
catch basin (75).

RESPONSE: See comment no. 4.

10. COMMENT: Station 57+00 to station 62+00, the 12-inch water line may conflict with
catch basin (73).

RESPONSE: See comment no. 4.

11. COMMENT: Station 62+00 to station 67+00, the 8-inch water line extending north
on 85th Avenue will cross the 120-inch storm drain and must be protected in place
during construction.

RESPONSE: A general note to protect all utility crossings in place, unless otherwise
called out on the plans has been included.

12. COMMENT: Station 67+00 to station 72+00, the 12-foot water line may conflict with
the catch basin lateral (67). The 6-inch water line will cross the 120-inch storm drain
and must be protected in place during construction.

RESPONSE: Catch basin 67 - see comment 4. Six inch water line crossing - see
comment no. 11.
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13. COMMENT: Station 72 +00 to station 77 +00, the 12-inch water line that extends
north on 83rd Avenue will cross the 114-inch storm drain and must be protected in place
during construction.

RESPONSE: See comment no. 11.

14. COMMENT: Station 72+00 to station 77+00, the4-inch water line will cross the 114
inch storm drain and must be protected in place or a section of pipe can be removed
during construction and then replaced. All traffic signal facilities damaged during
construction must be replaced to City of Peoria standards.

RESPONSE: Four inch water line crossing - see comment no. 8. A general note has
been added that traffic signal facilities must be replaced in kind at each signaled
intersection.

15. COMMENT: Station 77+00 to station 82+00, the 8-inch water line will cross the 114
inch storm drain and must be protected in place or a section of pipe can be removed
during construction and then replaced. The 8-inch and 12-inch water lines may conflict
with catch basin lateral (60).

RESPONSE: Eight inch water line - see comment no. 11. Catch basin 60 - see
comment no. 4. Vertical realignment is required for the 12-inch water line.

16. COMMENT: Station 82+00 to station 87+00, the 12-inch water line may conflict with
catch basin (58).

RESPONSE: See comment no. 4.

17. COMMENT: Station 87+00 to station 92+00, the 8-inch water line may conflict with
catch basin (54). The 8-inch water line that extends north on 8Ist Avenue must be
protected in place during construction.

RESPONSE: Catch basin 54 - realignment of the 8-inch water line is required. In
addition, the connection between the 12-inch and 8-inch water lines must be readjusted.

18. COMMENT: Station 92 +00 to station 97 +00, the 8-inch and 12-inch water lines may
conflict with catch basin laterals (52) and (51) respectively. The 8-inch water line
extending south on 80th Avenue must be protected in place during construction.

RESPONSE: Catch basins 52 and 51 - see comment no. 4. Eight inch water line - see
comment no. 11.
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19. COMMENT: Station 97+00 to station 102+00, the 8-inch and 12-inch water lines may
conflict with catch basin laterals (49) and (50) respectively. The fire hydrant at the
northwest corner of 79th Avenue and Cactus Road may conflict with the catch basin at
lateral (49) and may have to be relocated. The 12-inch water line extending north on
79th Avenue will cross the 108-inch storm drain and must be protected in place during
construction. All traffic signal facilities damaged during construction must be replaced
to City of Peoria standards.

RESPONSE: Catch basin 49 and 50 - see comment no. 4. Fire hydrant - should be
missed by catch basin as now designed. Twelve inch water line - see comment no. 11.
Traffic signal facilities - see comment no. 14.

20. COMMENT: Station 102+00 to station 107+00, the 8-inch water line may conflict
with catch basin (45).

RESPONSE: Vertical realignment is required.

21. COMMENT: Station 107+00 to station 112+00, the 8-inch water line may conflict
with catch basin (43).

RESPONSE: Vertical realignment is required.

22. COMMENT: Station 112+00 to station 117+00, the 8-inch water line will cross the
108-inch storm drain and must be protected in place during construction.

RESPONSE: See comment no. 11.

23. COMMENT: Station 117+00 to station 122+00, the 8-inch water line may conflict
with catch basin (40).

RESPONSE: See comment no. 4.

24. COMMENT: Station 122+00 to station 127+00, the 8-inch water line may conflict
with catch basin (38). The 6-inch water line will cross the 108-inch storm drain and
must be protected during construction.

RESPONSE: Catch basin 38 - see comment no. 4. Six inch water line - see comment
no. 11.

25. COMMENT: Station 122+00 to station 127+00, all traffic signal facilities damaged
during construction must be replaced to City of Peoria Standards.

RESPONSE: See comment no. 14.
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26. COMMENT: Sta 127+00 to Sta 132+00, the 8-inch and 12-inch water lines that
extend north on 75th Avenue will cross the 84-inch storm drain and must be protected
in place during construction. The 12-inch water lines on Cactus Road and 75th Avenue
may conflict with catch basin laterals (34) and (35) respectively. The 12-inch water line
may conflict with catch basin lateral (32).

RESPONSE: Eight inch and 12-inch waterline - see comment no. 11. Catch basin 34 
see comment no. 4. Catch basin 35 - see comment no. 4. Eight inch water line

requires vertical realignment. Catch basin 38 and 32 - see comment no. 4.

27. COMMENT: Sta 127+00 to Sta 132+00, all traffic signal facilities damaged during
construction must be replaced to City of Peoria standards.

RESPONSE: See comment no. 14.

28. COMMENT: Sta 132+00 to Sta 137+00, the 8-inch water line and the 6-inch sanitary
sewer will cross the 84-inch storm drain and must be protected in place. The 12-inch
water line may conflict with catch basin lateral (30).

RESPONSE: Eight inch and 6-inch water lines - see comment no. 11. Catch basin 30 
see comment no. 4.

29. COMMENT: Station 137+00 to station 142+00, the 6-inch water line that extends
north on 73rd Avenue will cross the 84-inch storm drain and must be protected in place.
The fire hydrant located at the north east comer of 73rd Avenue and Cactus Road may
conflict with the catch basin and lateral (27) and may have to be relocated. The 12-inch
sanitary sewer may conflict with the 84-inch storm drain and must be protected in place.

RESPONSE: Six inch water line - see comment no. 11. Fire hydrant - a construction
note has been added to relocate the fire hydrant. Twelve inch sanitary sewer - permanent
pipe support is required.

30. COMMENT: Station 142+00 to station 147+00, the 12-inch water line may conflict
with catch basin laterals (23) and (21). The 8-inch water line that extends north on 72nd
Drive will cross the 84-inch storm drain and must be protected in place during
construction.

RESPONSE: Catch basin 21 and 23 - see comment no. 4. Eight inch water line - see
comment no. 11.
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31. COMMENT: Station 147+00 to station 152+00, the 12-inch water line may conflict
with catch basin lateral (19). The 6-inch water line that extends north on 71st Drive will
cross the 84-inch storm drain and must be protected in place during construction. Catch
basin 19 - see comment no. 4. Six inch water line - see comment no. 11.

RESPONSE: Catch basin 19: See comment no. 4. 6-Inch water line: See comment
no. 11.

32. COMMENT: Station 152+00 to station 157+00, the 12-inch water line may conflict
with catch basin laterals (17) and (13). The lO-inch water line on 71st Avenue may
conflict with catch basin lateral (15). The 12-inch sanitary sewer will cross the 36-inch
storm drain and must be protected in-place during construction. The 12-inch water line
that extends north on 71st Avenue will cross the 84-inch storm drain and must be
protected in place during construction. All traffic signal facilities damaged during
construction must be replaced to city of Peoria standards.

RESPONSE: Catch basins 13, 15, and 17 - see comment no. 4. Twelve inch sanitary
sewer - the lateral storm drain is a 30-inch diameter pipe. Only a permanent pipe
support is required. Twelve inch waterline - see comment no. 11. Traffic signal
facilities - see comment no. 14.

33. COMMENT: Station 157+00 to station 162+00, the 12-inch sanitary sewer and the
12-inch water line may conflict with catch basin laterals (10) and (11). The 6-inch water
line will cross the 78-inch storm drain and must be protected in place during
construction.

RESPONSE: Catch basin 10 - a permanent pipe support is required. Catch basin 11 
see comment no. 4. Six inch water line - see comment no. 11.

34. COMMENT: Station 162+00 to station 167+00, the 12-inch sanitary sewer line and
12-inch water line may conflict with catch basins (8) and (9).

RESPONSE: Catch basin 8 - see comment no. 33. Catch basin 9 - see comment no.
4.

35. COMMENT: Station 167+00 to station 172+00, the 8-inch sanitary sewer line and 12
inch water line may conflict with catch basins (6) and (7).

RESPONSE: Catch basin 33 - see comment no. 7. Catch basin 7 - see comment no.
4.
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36. COMMENT: Station 172+00 to station 177+00, the 8-inch sanitary sewer line and 12
inch water line may conflict with catch basins (4) and (5).

RESPONSE: Catch basin 4 - see comment no. 33. Catch basin 5 - see comment no.
4.

37. COMMENT: Station 177+00 to station 182+00, the 12-inch water line may conflict
with catch basins (3). The 12-inch water line that extends north on 67th Avenue will
cross the 78-inch storm drain and must be protected in place during construction. All
traffic signal facilities damaged during construction must be replaced to City of Glendale
standards.

RESPONSE: Catch basin 3 - see comment no. 4. Twelve inch water line - see
comment no. 11. Traffic signal facilities - a note has been added requiring in-kind
replacement.
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2.

3.

4.

RESPONSES TO THE CITY OF GLENDALE'S
COMMENTS ON THE 65 PERCENT SUBMITTAL

FOR THE CACTUS ROAD STORM DRAIN
FROM 67TH AVENUE TO THE AGUA FRIA FREEWAY

COMMENT: The overall cost of the project will be less if alternate materials ar used.
CLCMP could be a viable bid alternate if a PCC slurry around the pipe is used to
provide the additional strength and possibly extend the life of the pipe.

RESPONSE: The biggest structural concern for CLCMP is the backfill operation.
There is no question that PCC slurry would eliminate the concern about proper
mechanical compaction to keep the pipe in round and support the live and dead loads.
It is also agreed that PCC slurry backfill may add to the life of the conduit by reducing
the concern about coatings and cracks caused by improper backfill. However, there are
no tests or installations that have been conducted that prove this. CLCMP is a relative
newcomer to the storm drain world and therefore requires client agreement along with
an engineering recommendation prior to use as an alternate.

COMMENT: The inlet calculations add 0.2 inches per hour to the intensity. Why?

RESPONSE: The rational equation provided in the Phoenix Storm Drain Design Manual
(Revised: July 1987) calls for subtracting the factor 0.2. The equation and inlet
calculations have been corrected.

COMMENT: The areas for the inlet calculations are for 3D-foot width and should be
the ultimate width of the right-of-way which will be 55 ft minimum.

RESPONSE: The 3D-foot width was changed to 55 ft. However, all road right-of-way
flow was accounted for in the flows generated by the HEC model and collected in catch
basins located at the intersections. Nor was the size of any of the intermediate catch
basins changed due to increasing the width to 55 ft.

COMMENT: Several of the streets include two inlets with individual connector pipes.
These should be combined into one lateral with short connector pipes. Drainage basins
1/2-mile deep may need laterals extended in the streets to pick up a portion of the flow
before it reaches the major intersection at Cactus Road.

RESPONSE: In response to the first part of the comment, we have re-evaluated the
layout of connector pipes for 72nd, 73rd, 81st, 83rd, 85th and 87th Avenues. It has
been determined that it will probably be cost effective to connect the eastern side-street
catch basins to the western side-street catch basins and then connect to the storm drain.
It will also be about $2,000 to $3,000 per intersection less to install a 3D-inch diameter
lateral to two short 24-inch diameter connector pipes for 72nd, 81st and 87th Avenues.
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It should be noted that we have recommended a future lateral for 81st Avenue because
of the excessive flows arriving on Cactus Road and this intersection will always flood
even after the Sweetwater Interceptor and the laterals are all installed. In response to the
second half of the comment, the catch basins at 71st, 75th, 79th and 91st Avenue shave
all been designed to catch flows generated in the 1/2 mile north of Cactus Road. It was
assumed that the remaining flow generated in the 1/2 mile to 1 mile north of Cactus
Road will not be collected until the laterals are installed and flooding along Cactus Road
will occur. Catch basins at all the remaining intersections and drainage basin outlets
have bene designed for the flow generated from the entire 1 mile north of Cactus Road
because laterals have not been planned for these side-streets. Finally, laterals would
greatly help collect the water before it reaches Cactus Road but they are not part of the
current scope of work.

5. COMMENT: Why is there a rise in the HGL at station 60+75 with no change in pipe
size or quantity of flow?

RESPONSE: The hydraulic gradeline was generated using the HEC model flow rates
and stations. On sheet C-l in the design data calculations you will find that the quantity
of flow changes at station 60+66. This is the station used on the plan and profile sheets
although the catch basins are located slightly upstream and are the actual physical
locations for the change in flow. The HGL shown on these plans is an approximation
of a particular flow condition and is the best approximation of the highest flow conditions
anticipated under the design assumptions of the HEC model. Normally the HGL would
not be shown because it would be given in the Drainage Master Plan and base don a
routing model for approximate inflow locations. In this case, the HGL was calculated
by the Engineer and not provided by the client. If showing the HGL and EGL in this
manner is confusing, it could be removed and the reviewing agencies could use sheet C-l
to check hydraulic calculations. There is not reason to include it on the construction
plans for the contractor.

6. COMMENT: Inlets constructed opposite each other should have the connection to the
main line offset to allow pre-manufactured tees or install a manhole.

RESPONSE: Ameron has already acknowledged that prefabricated crosses, as shown,
are not a problem. The other major valley RCP supplier, Hydroconduit, will also be
contacted to determine whether they can prefabricate these crosses or the catch basins on
the south side can be offset as necessary for prefabricated pipe construction.

2



,
I
t
I
r
I
II

1
-,
J
I
I
t,
I
t
I

-'

1
I

7.

8.

9.

10.

COMMENT: The 66-inch drain in 79th Avenue is not future and should be constructed
with a manhole and stubout at the end.

RESPONSE: None of the lateral collectors (9Ist, 79th, 75th and 7lst Avenues) as
shown on the plan and profiles are future. Only the sections north of the stubouts should
be labeled future. The plan and profiles have been changed. Manholes are also going
to be included in the 95 percent submittal.

COMMENT: The connector pipe for inlet 37 is too close to the sanitary sewer manhole
and should be constructed with the low end of the inlet at the east end of the inlet to
provide clearance.

RESPONSE: Final catch basin locations reflect utility locations and this catch basin has
been adjusted to accommodate the existing sewer manhole.

COMMENT: The 90° bends in the connector pipes in 87th and 72nd Avenues should
be eliminated. Laterals in these streets as discussed above would eliminate this problem.

RESPONSE: See comment and response no. 4.

COMMENT: There is an existing inlet at the east end of the northeast return of 67th
Avenue and Cactus Road. This inlet was designed to connect to the storm drain in
Cactus Road. A copy of the as-built for this inlet is enclosed and will also be sent to
SFC Engineering Company.

RESPONSE: The catch basin connection has been included.
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GENERAL:

COMMENTS FROM R. W. SHOBE, 5 August 1992:

The 95 percent submittal for the Cactus Road Storm Drain has been reviewed and the following
items are to be included and/or corrected for the final submittal:
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Response:

Response:

RESPONSES TO COl\1MENTS FROM
FWOD CONTROL DISTRICT OF MARICOPA COUNTY

ON THE CACTUS ROAD STORM DRAIN
95% SUBMITTAL

Throughout the plans, in the Construction Notes you make reference to Salt River
Project Plan for details. Include these details in the plans if they are pertinent to
the storm drain project.

Originally, it was thought the SRP plans would be included. It is now thought
the work will be done separately. In any event the note was changed and may
change again at the final design.

It appears as though you went over board with encasements and pipe supports
when crossing with a connector pipe. The 24" clearance is fine for a sewer line
but we are installing a storm drain. It might be more practical to just support
sewer lines that the connector goes underneath, to support water lines where
joints have been exposed or leave it to the discretion of the engineer. Water and
sewer line that are below the connector pipe should remain undisturbed unless it
conflicts with the construction of the storm drain or connector pipes. Usually it
is noted as "protect in place".

All gravity lines that the storm drain goes under require a permanent pipe support
per MAG. Those gravity lines that the storm drain goes over the top of within
2 ft call for a pipe support because the contractor often exposes these to verify
their location. If they are close to the storm drain and not exposed and proper
support is not provided they may collapse. It is better to expose them and
support them if we anticipate they are close. All water lines that are within 6 ft
of a parallel sewer line or less than 2 ft above a sewer line are required to have
protection. Protection being defined as mechanical joints, slip joints with
restraint or concrete encasement per the Arizona Administrative Code R9-8-326.
We reviewed all pipe supports and encasements to see if we were over cautious
and revised pipe supports and encasements as required.



Response:

Response:

Response

Response:

. Response:

Response:

The paving of Cactus Road with drive way improvements seems a bit excessive.
If Peoria wants this to be part of this to be part of this project it will have to be
a separate pay item that only the City of Peoria is responsible for.

It is not certain what is meant by drive way improvements. No entrances or
roads have been improved other than laying a new layer of gravel on the dirt
road, which is somewhat graveled now. The road from 9Ist to 83rd avenues is
being replaced because it will almost completely be removed by excavation for
the pipeline.

There should be a generic phrase stating that the top of the manhole rims are to
match either the new or existing pavement.

Done.

Identify all existing and proposed RlW.

All existing right-of-way is shown. Additional proposed right-of-way is not
required.

All the catch basins shall be placed such that they can be readily incorporated into
future paving jobs without major modifications. For example, it appears that the
catch basin on sheet 4 will end up behind the side walk in the future.

Catch Basins west of9lst Avenue have been relocated and, to the extent possible,
we have tried to anticipate future location requirements.

It is suggested that the ditch on sheets 4, 5, and 6 be eliminated and to use swale
and grade to drain toward the catch basin. This will eliminate the need for
culverts at all the driveway entrances and raising the grate elevations 3' +/- in
the future when paving occurs.

This area of the project has been subject to excessive flooding and there is a
major concern that flooding be eliminated when the storm drain is installed.

The inverts on the plan and profile sheets do not match with the inverts on the
connector pipe profiles.

Corrected.
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PLANS:

Sheet 01.

Response:

Response:

Sheet 02.

Response:

Sheet 03.

Response:

Response:

Response:

Response:

Response:

Response:

On the cover sheet provide a place for the approval signatures from both Glendale
and Peoria.

Done.

Delete Sagramoso's name since he is no longer with the District.
The name of the Chief Engineer and General Manager will be added at the later
date.

Done.

Under the GENERAL NOTES #8 provide the actual telephone number.

Done.

Check on the following quantities from the plan sheets and the connector pipe
profiles there seems to be some discrepancies:

01. Sheet 17, 30, and 33.

Done.

02. Sheet 17, 30, and 33.

Done.

04. Sheet 22, and 28.

Done.

05. Sheet 6.

Done.

06. Sheet 12.

Done.

09. Sheet 38.

Done.
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13. Sheet 22.

Response: Done.

14. Sheet 22.

Response: Done.

16. Sheet 8, 9, 10, and 11.

Response: Done.

18. Sheet 9, 11, and 17.

Response: Done.

25. Sheet 33.

Response: Done.

26. Sheet 30, and 33.

Response: Done.

28. Sheet 33.

Response: Done.

29. Sheet 30, and 33.

Response: Done.

30. Sheet 6.

Response: Done.

31. Sheet 6.

Response: Done.

40. Sheet 25.

Response: Done.
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