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MARICOPA Ao80CIATION-Or- OVERNMENT8
1<. Ll) L~L Wi C>tfL GIO~ PnOt~IX. AQllONA 85LJOL (602) 254-6308

June 25, 1973

TO: Me~bers of the Public Works Subco~mittee

FROM: Don Pierson, Tempe, Subcommittee Chairman

SUBJECT: MEETING NOTIFICATION.

Friday, June 29, 1973, at 10:00 A.M.
MAG Office (Dmmstairs Conference Room 103)
1820 West Washington Street
Phoenix, Arizona

The next n~eting of the Subco~~ittee for Flood Control Criteria will be
at the above time and place. Enclosed is a compilation of data produced
by Ross Blakley of Phoenix, regarding regulations of }~G members. These
regulations will b~ reviewed at the meeting. Please call the }~G office
if you have any questions regarding the meeting.

Enclosu.re

1\ Voluntary Association of Local CovernmenLs 1n Maricopa ·County
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DATE

TO

FROM

June 6, 1973

Mr•. Don Pierson, Chairman MAG
Subcommittee

Mr. Ross Blakley, Pnoenix Representative

SUBJECT Flood Control and Drainage Design Standards and Criteria.

The following is a summarization of flood control and drainage design standards and
criteria presently being used by various MAG members.

RUNOFF DETERMINATION

1. Maricopa County - Applicable Soil Conservation Service Method or Rational
Method as outlined in the Arizona Highway Department Hydroligic Design Manual.

2. City of Mesa - Not speci£ied.

3. . City of Phoenix - Soil Conservation Service Method, Rational Method or Modified
Rational Method. Use SCS and/or Rational for everything except City trunk
lines or laterals and inlets into these trunks. 1~e modified rational, i.e.,
Q=0.9(Ia-O.2)Ai+0.8(Ia-fc)Ap, shall be used .for pipes to ultimately be a part
of City system.

4. City of Scottsdale - Arizona State Highway Standards.

5. City of' Tempe - Rational Method for subdivisions which have less than 0.50%
average gradient.

RAINFl\.LL INTEJ.'lJSITY

1. Highway Department isopluvials.

2. Not specified.

3. Rainfall intensity curves (see attachment #1).

4. Highway Department isopluvials.

5. Rainfall intensity curves (see attachment 112).

TIME OF CONCENTRATION (S.C.S. !4ethod)

1. Applicable S.C.S. charts (see attachments #3 and #4).

2. Not specified.

3. Applicable S.C.S. charts (see attachments #3 and 114).

4. Applicable S.C.S. charts (see attachments #3 and #4).

5. Not specified.
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TO: Mr. Don Pierson
BE: Flood.Control and Drainage Design Standards and Criteria.

TTh1E OF CONCENTRATION (RATIONAL AND MODIFIED RATIONAL METHODS)

1. See attachment #5 for overland flow. Manning Equation for wash, channel,
street and pipe flow.

2. Not specified.

3. See attachment #6 for overland flow. Manning Equation for wash, channel and
pipe flow. Compute street flm~ using attachment #7 as follows:

a. Determine length and slope of existing or proposed street system.

b. Assume 3 c.f.s. flow and determine gutter velocity using slope determined
in "a."

c. Time of concentration (min.)=distance(ft.)
velocity(ft.!sec.)60

4. See attachment #5 for overland flow. Manning Equation for wash, channel,
street and pipe flow.

5. See attachment #6 for overland flow. Manning equation for wash, channel and
pipe flow. Use attachment #8 to determine gutter velocity. From velocity
calculate time of concentration.

:RI.rnOFF COEFFICIENTS (RATIOlJ.AL METHOD)

1. See attachment #7a.

,2. Not specified.

3. See attachment #8a.

4. See attachment #7a.

5. See attachment #8a.

MANNING'S "n"

1. Not specified.

2. Not specified.

3. Precast concrete pipe - 0.012
Cast-in-place concrete pipe - 0.012
Asbestos cement pipe - 0.012
Fully lined C.M.P. - 0.012
Unlined C.M.P. (2 2/3" X 1/2" corrugations) - 0.024
Unlined C.M.P. (3" X I" corrugations) - 0.028
Unlined C.M.P. (6" X 2" corrugations) - 0.033
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TO: . Mr. Don Pierson
RE~ Flood Control and Drainage Design Standards and Criteria.

MANNING'S "nil------, continued

3. Gunnite lined open channel - 0.015
Concrete lined open channel - 0.013
Rip-rap lined open channel - 0.033
Street flow - 0.015

4. Not Specified.

5. Reinforced concrete pipe - 0.012
Fully lined C.M.P. - 0.012
Cast in place concrete pipe - 0.013

DESIGN FREQUENCIES

1. Flow through development - 50-year.

2. Overall drainage system - 10-year.

Detention - 50-year.

Inlet design - 50-year or capacity of sewer at that point, whichever is less.

Streets to top of curb - 10-year. If cannot carry runoff in street,under
ground drain pipes shall be installed.

Finish floors - lOO-year.

3. Underground drainage faciltities which will ultimately connect to City of
Phoeni~ storm sewer system - 1 or 2 years.

Inlets which wilL ultimately connect to City of Phoenix storm sewer system 
2 year.

Detention - 10-year.

street to top of curb - 10-year. If cannot carry runoff in street, pipes,
detention faciltities and/or' open channels must be constructed.

Channels - 50-year with 1.5 feet of freeboard.

Culverts and bridges - 50-year.

Finish floors - 100-year.

4. street; to top of curb or storm drain - 10.year.

Finish floors - 100-year.
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TO: Mr. Don Pierson
BE: . Flood Qontrol and Drainage Design Standards and Criteria.

5. Overall drainage system - l-year. If cannot carry runoff to top of curb, sub-·
surface drainage facilities will be required.

Detention facilities - 2~year.

DETENTION FACILITIES

1. Not specified.

2. Residential developments required to detain 50-year design storm of 24-hour
duration. Street runoff as well as lot runoff shall be retained. Lot run
off may be held on the individual lots or ina detention basin. Street
runoff must be held in a detention basin within each section of land or within
the development. These basins may be used as parks if size and location is
satisfactory.

Required volume = CIA, where C = runoff coefficient, I = 50-year, 24-hour
intensity from Arizona Highway Department isopluvial, and A = development area.

Commercial and industrial developments are not required to provide detention
if developer is willing to pay. a set fee per acre of impermeable surface
into fund set up specifically for the construction of storm sewer system.

Detention basins are to be discharged into storm sewer system at controlled
low rates.

·3. Developments to detain runoff which they generate. Use two' hour time of
concentration to determine intensity and four hour base time. Required
volmne : ~CiA 3600 = 720OQ, where C = runoff coefficient, i = 10-year,
2-hour intensity and A =area (see attachment 119).

When outlet from qevelopment is not adequate, larger detention volumes may be
required. Detention may be waived by the City Engineer for commercial devel
opments of .5 acre or less when no drainage problem will be created by
additional runoff from ·developnent.

Storage volume may be attained by various means. In subdivisions, dished
and/or bermed yards may be. used as well as detention basins. Planned Area
Developments may use shallow ponding in open areas and/or detention basins.
Commercial developments may pond water in·landscaped areas and/or parking
lots. IVhen absolutely necessary dry wells are another alternative.

See attachment #10 for detention basin requirements.

4. Not specified.

5. Retarding facility required when the existing outlet does not have adequate
capacity to receive the calculated runoff' from the developnent. Required
volume = ~4CiA 3600 = 7200 Q, where C = runoff coefficient, i = 2-year,
2-hour intensity and A = area (see attachment #9).

See attachment #10 for detention basin requirements.
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TO: Mr. Don Pierson
BE: Flood ·Control and Drainage Design Standards and Criteria.

NINIJ:.1UMFINISH FLOORS

1. Not specified.

2. Above runoff from 100-year storm.

3. Above runoff from lOO-year storm. Minimum 14-inches above outfall or six
inches above upstream curb, whichever is greater.

4. Above runoff from 100-year st.orm.

5. Not specified.

STORM DRAIN DESIGN

1. Not specified.

2. Existing main street storm sewer is to be analyzed.for 10-year capacity.
If it cannot carry lO-year runoff, sewer in development shall be designed
to carry the difference.

Storm sewer will be required to carry all water from arterial streets from
a storm of 10-year return frequency •

. 3. storm drain outlets shall be designed to function as a par~ of the ultimate
drainage system. Where major tru~~ or lateral lines are not available,
a temporary outlet and a future connection to the proposed trunk or lateral
shall be provided.

Hydraulic grade line shall be at the top of the pipe for the design flow.

storm drain inlets shall be City of Phoenix Standards and capacity shall be
compUted using attachments fill, #12, and if13.

Connector pipe size shall be computed using attachment #14.

Minimum pipe size shall be 12-inches. If 5 f.p.s. velocity cannot be attained,
minimum pipe size shall be l8-inches.

Manhole spacing shall be as follows:

D 30" or less, 330 feet.
D 33" to 45", 440 feet.
D 48" or greater, 660 feet.

4. Not specified.

5. Storm drain pipe lines shall be designed to provide required capacity without
surcharging the line. Storm drain outlets shall be designed to function as a
part of the ultimate drainage system. Where major trunk lines are not avail
able, a temporary outlet and a future connection to the proposed trunk storm
drain shall be provided.
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TO: ~~. Don Pierson
BE: Flood Control and Drainage Design Standards and Criteria.

STORM DRAIN DESIGN, continued

5. Catch basins shall be designed to intercept a minimum of 80% of the total
runoff delivered to the point in the street where depth of street flow reaches
curb height. Sump catch basins shall be designed to receive all of the
runoff at the catch basin. In situations where catch basins are sumped, the
Engineer will veri~J that overland relief is available without damage to
bUildings. Catch basin capacities shall be determined from attachment #15.

STREET DESIGN

. 1. Streets may be used to carry runoff which originates within the development.
Runoff that originates ,outside the development cannot be carried in the
streets.

2. Residential streets shall be designed to carry runoff from la-year storm
between curbs. When runoff exceeds street capacity, underground drain
pipes shall be installed.

3. Drainage shall not be concentrated in any street beyond the point at which the
street will run full to the top of the curb, for the runoff from a la-year
storm.

Culverts or bridges shall be provided when flooding of a dip section inconve
niences the public. Capacity for culverts shall be deterrnined in accordance
with Bureau of Public Roads Hydraulic Engineering Circular Nos. 5, 10 and 13.

4. Streets or storm drains must carry runoff from la-year storm.

5. Underground facilities will be required when 'runoff exceeds street capacity.

Valley gutters will not be permitted across midsection collector streets or
arterial streets. Valley gutters will be discouraged on other collector streets.

REQUIRED SUJ?MITTALS

1. Location by survey of streams, washes, canals, irrigation laterals, private
ditches, culverts, lakes or other features, including direction of flow and
water level elevations, and location and extent of areas subject to inundation
and whether such inundation is frequent, periodic or occasional shall be
given on preliminary plats.

All existing drainage patterns effecting the tract must be shown. For washes
indicate size of tributary area, average dimensions of tributary area, average
slope of tributary area, description of terrain and approximate cross sectional
area of wash. Sheet flow must indicate the tributary area, slope and terrain
description.

A definite indication must be shawn as to the handling of surface drainage as
it leaves the tract and its effect on neighboring property.
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TO: Mr. Don Pierson
RE: Flood Control and Drainage Design Standards and Criteria.

REQUIRED S~rrTTALS, continued

1. continued

For underground drainage indicate location of inlets, tentative size and line
of pipe and the outlet grade.

2. Not specified.

3. A hydrology report and grading and drainage plans shall be submitted for each
development. These calculations and plans shall be sealed by an engineer
registered in Arizona.

The hydrology report shall include the following items:

a. Tributary drainage area map
b. calculations for required and supplied detention capacities
c. Design flow and capacity calculations for proposed drainage system
d. For underground drainage: line drawing of proposed line showing

inlets, inlet stations and pipe sizes, a drainage map which shows flows
at points of concentration and clearly identifies the limits of each
drainage area and runoff analysis in tabular form.

The grading and drainage plans shall include the following items:

a. Sufficient information to determine outfall for each family unit
b. Sufficient information to determine drainage patterns (both existing and

final)
c. Sufficient information to determine that adjacent property drainage

patterns will not be adversely affected
d. 'ihen grading and drainage plans do not show details for all drainage facil

ities, copies of the off-site plans showing the facilities shall be sub
mitted with the grading and drainage material.

4. Drainage study stamped by an engineer registered in Arizona accompanied by
a topo map with tributary area outlined.

5. Preliminary hydrology calculations accompanied by a drainage area map shall
be submitted with all preliminary subdivision plats. Final drainage calcul
ations with the drainage map revised as necessary, will be submitted with
the construction drawings.

All Hydrology and Storm Drain submittals shall include the following items:

a. A contour map which shows the Qs at points of concentration, clearly
j identifies the limits of each drainage area, and indicateS the location

and size of any proposed storm sewers and catch basins.
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TO: Mr. Don Pierson
RE: Flood Control and Drainage Design Standards and Criteria.

REQUIRED stJH.1ITTALS, Continued

5. continued

b.o Calculations using the rational method with a one-year design storm.

c. A completed runoff analysis in tabular form.

d. Retarding facility computations if onsite storage is required.

~~~.~
Ross D. Blakley
Civil Engineer III

RDB:jmh
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RUNOFF CO-EFFICIENTS FOR·USE WITH THE RATIONAL FORMULA O=CIA

•

Land Use "c" Value

-:
Paved Street or Parking Lot 0.95

-, Commercial Areas 0.90

Residential Areas 0.30

-
Townhouses 0.45

Apartments
0.55

.. Parks & Grassed Areas (non-irrigation) 0.20

Rai Iroad Yard~
0.25

Undeveloped Desert 0.35

.-

..
Attnchmcnt ;f.Sa
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Retarding Facility Des~gn.

I

Retarding Facility shall be designed independently from the onsite
storm drain system •

. All areas of the Retarding Facility must slope toward pump inlet.

Minimum bottom grade = 1%; maximum side slope = 4:1.

Retarding F~cility areas where water depth may exceed 3 feet will be
completely fenced with 5' chain-link equipped with.a 12' driveway gate
for access purposes. ~

Provide one-foot freeboard for Retarding Facility (from design water
surface to IO~Est develop~ent gutter flow line) or 20% additional
Retarding Facility capacity - whichever is greater.

Overland relief must be available without damaging existing improve
ments.
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