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The documentation for the design flows for Reach 6 has been reviewed. The

recommended flows are acceptable.

As we discussed by phone last week, the design flows for the end of Reach 6
should be consistent with the design of Reach 5 and the Leisure World
greenway.

You have done a good job in evaluating the differing, and often conflicting,
changes in watershed conditions that have occurred since the plan was

prepared.

The documentation is returned.

WENDELL A. STYNER
Hydraulic Engineer

At tachment

ecs
Jack C. Stevenson, Head, Engineering Staff, WNTC, Portland, Oregon
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INLET HYDROLOGY
SUMMARY OF PEAK DISCHARGE FOR DESIGN
Four separate alternatives were investigated during this analysis. These were
as follows:

Alt. #1. Present 1985 Conditions, i.e. no channel upstream of Brown Road with
present level of development and curve numbers.,

Alt. #2. Year 2000 Conditions, with l-inch storage assumed on new developments
between 1985 and 2000 and with 200 and 300 cfs channel assumed
upstream of Brown Road. This analysis also basically assumes a 707%
to 30% split of runoff to the west and south, respectfuliy3 for
selected drainage areas. (See TR-20 Schematic Map). sl

Alt. #3. This alternate is the same as Alternate #2 described above except for
subareas 3 & 4 shown on the Schematic Map, a 90% to 10% split of
flows to the south and west, respectively is assumed. This latter
split is an attempt to evaluate the effect of the Alta Mesa
Develoment on flows originating to the north of Brown Road and east
of Recker Road. The division of flows at Adobe and Higley Roads also
were reversed over that assumed in Alternate #2. (See Schematic
Map).

Alt. #4. This final alternate is again the same as the year 2000 conditions
described above in Alternate 2 with the exception that a 100-year
flood control channel is assumed upstream of Brown Road. This
assumes that no flow overtops the RWCD Canal above Brown Road for any
storm equal-to or less than the 100-year flood.

The results of these analyses, with reference to Peak Discharges, are shown on
the attached table which compares the computed peaks to those estimated by
Anderson—Nichols in their Master Drainage Plan Study and in Bob Bartel's Study
which is presently being used for the design of the RWCD. There are major
differences in the computed flows based on the various assumptions, especially
for the RWCD and Side Inlets for the drainage areas lying north of University
Drive. For instance at Brown Road, the design discharge for the RWCD Floodway
itself can vary from a minimum of 460 cfs (Alt. 3) to a maximum of 1601 cfs
(Alt. 4). The peaks for the side inlet at this location vary between 357 cfs
and 862 cfs for the same two respective alternates.

For the Side Inlet at Brown Road it is recommended that the smaller value
(i.e. 357 cfs) be used for design. This takes into account the effect of the
Alta Mesa Subdivision on storm runoff originating to the east of Recker Road
and north of Brown Road.

For the Floodway itself at Brown Road, it would be adequate to design the
floodway for 460 cfs as computed under the assumptions of Altermate #3.
However, the original design as developed by Bartel's in 1974 called for a
design discharge of 1160 or 1200 cfs. at this location. Based on Bartel's



data, some pre—design excavation by a developer has already occurred between
Brown Road and Apache Trail; therefore, it is recommended that the 1200 cfs
discharge be maintained from Brown Road downstream to the intersection of the
Powerline Channel proposed by Anderson—-Nichols in their Master Drainage Plan
Study. The Powerlinelghagnel is located about halfway beween Adobe Road and
University Drive. The,suggested discharge will also provide the needed
capacity in this reach should a 100-year channel be installed upstream of
Brown Road sometime in the future. The Anderson—Nichols flows for the RWCD
Channel (dated9/10/85) should then be maintained downstream until exceeded by
computed flows from Alternate #3.

For the remainder of the side inlets to the south of Brown Road it is again
recommended that the Alternate #3 discharges be used for design, except for
the Powerline Channel Inlet. At this location, it is recommended that
Anderson—Nichols discharge of 1565 cfs be used. The final recommended
discharges for each location is shown in Tabular form following the peak
discharge comparison table., It should be recognized, however, that once the
Master Drainage Plan is completed, the Inlet Structures at University and
locations to the south, will be over—designed, as will the RWCD from Higley
Road downstream to Leisure World.

Note, Alternate #3 discharges instead of Alternate #l, present condition 1985
discharges, were recommended since they show the effect of the Alta Mesa
Subdivision. A revised Alternate #1 would be needed if "present condition”
discharges are to be used. However, by comparing Alternates #1 and #2 it can
be seen that there is not much difference in the estimated "present” and
"future peaks with l-inch of storage " when the same assumptions are made with
reference to Alta Mesa. Therefore, Alternate #3, gives about the same peaks
as would be obtained if Alternate #l1 was revised to show the effect of Alta
Mesa Development on present (1985) discharges.
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Subject

_ , 201 East Indianola
United States Soil Suite 200

Department of Conservation
Agriculture Service Phoenix, Arizona 85012

* PDM - Inlet Hydrology for RWCD Floodway, Date: September 19, 1985
Reach 6, E. Maricopa County, AZ
/
. File Code:
Wendell Styn = 390-11-13-19
Hydraulfc Epgineer
Portldand, O

Enclosed for your review and comment is the documentation for hydrologic
studies made to estimate required inlet capacities for the RWCD from the
intersection of the Broadway Road channel (located about 500 to 600 feet south
of Broadway Road) upstream to about 230 feet north of Brown Road. This reach
is referred to as Reach 6 in the design and construction phase of the RWCD.

From the documentation it will be noted that the final recommended design
discharges for both the RWCD and the side inlets are dependent to some extent
on both present and future conditions. A present condition that has greatly
altered the distribution of flows along the RWCD (over those used in the Work
Plan) is the construction of the Alta Mesa Subdivision. This Subdivision has
detention storage sufficient to store the total on-site runoff from a
50-year, 24-hour storm, but off-site runoff from drainage areas (Subareas 3
and 4) located to the east of the subdivision and north of Brown Road are
diverted to the south before they can enter the RWCD Floodway.

A future condition which must be accounted for in the Final Design is the
effect of a Master Drainage Plan presently being studied by Anderson-Nichols
and Associates for Maricopa County Flood Control District. One proposal in
the Master Drainage Plan is a flood control channel intersecting the RWCD
about half way between Adobe Road and University Drive. This channel not only
affects the design capacity of the side inlet but also affects the magnitude
of the recommended discharges for the RWCD at this location and points
downstream.

A contract has already been issued by the SCS to Greiner Engineers for the
design of the subject reach; therefore, should any discrepancies be found in
the documentation, please notify the State as soon as possible. Also, since
the enclosed data is the original documentation for this study, please return
it as soon as your review is completed.

74\/47»7 C At g
W. Wayne Killgore
ASTC(W)

Enclosures

CC: Ralph Arrington, SCE, SCS, Phoenix, AZ
Harry C. Millsaps, Hyd. Engr., SCS, Phoenix, AZ
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MEMORANDUM Route © File

¥
To: File : ,%2%;;4
From: Michael Shapiro : ;

Subject: RWCD Floodway Reach 6
Contract No. 53-9457-00469
Pre-Hydrology Meeting
Job No. E-101-012

Date: September 4, 1985

A meeting was held September 4, 1985, at 8:00 a.m. at the Soil
Conservation Service. The following were present:

Mr. Don Paulus, Soil Conservation Service
Mr. Harry Milsap, Soil Conservation Service
Mr. Michael Shapiro, Greiner Engineering

A summary of peak discharge for the RWCD Reach 6 for inlet hydrology
was handed out by Mr. Milsap and discussed at length. In our dis-
cussion, it was decided that the peak flows for the channel north of
Brown Road would be 300 c.f.s. The bridge at Brown Road was also
discussed at length. Range in 100-year design flows for this bridge
is 300-1,200 c.f.s. Mr. Milsap recommended that the bridge be de-
signed for a peak flow of 900 c.f.s. It was decided that Mr. Paulus
would get in touch with the Flood Control District and discuss all the
options for this bridge design and report back to us. It was also
decided that Alternate #3 would be used for our inlet and floodway
design with the exception of the inlet at the powerline easement
N between University Dg'ég and Adobe Road. This inlet would be designed
Q& for a peak flow of 15 c.f.s. as addressed in the Anderson-Nichol's
Master Drainage Plan Study. Inlets north of Apache Boulevard would be
overdesigned once the Anderson-Nichol plan was constructed, but until
that time these inlets would be designed to handle present conditions.

Mr. Paulus stated that the SCS would 1ike Greiner Engineering to
deliver off-site drainage into the main floodway as soon as possible
and not to collect them in a minor channel east of the east main-
tenance road. It was also decided that Greiner Engineering would
develop cross sections at all inlet locations along major streets to
determine how much flow goes north and south to limit the size of the
inlet structure. It was -a+s9 decided that in some cases south of
these major streets that the flow entering the inlets would be so wide
that not all of it could enter into one inlet. In these cases it



Greiner
Engineering

Memorandum to File
Job No. E-101-012

would be necessary to design a small collector channel and place
another inlet 100-200 feet downstream if there was not enough area to
let it collect in a small pounded area.

Mr. Shapiro showed some concern about intermediate points between the
major inlets where existing and/or proposed subdivisions would be
outletting storm runoff that was not addressed in Mr. Milsap's
hydrology study. Mr. Shapiro did not want to design a collector
channel using the large inlet flows because this would create a flood-
way outside of a floodway and cause additional maintenance problems.
Mr. Shapiro suggested getting all the drainage studies done for these
developments and using them as a guideline in designing a minor
collector channel. This was agreed upon.

Mr. Milsap had developed a summary sheet of his recommended peak flow
for the 100-year storm event for inlet designs and for the design of
the main channel. Mr. Shapiro advised Mr. Milsap that the 10-year
peak flows were also necessary for their backwater analysis. Mr.
Milsap said that he would develop a summary sheet for the 10-year
storm and would give him a copy of both summary sheets at a later
date.

Mr. Shapiro advised Mr. Paulus that he had not yet received the back-
water analysis done for Leisure World up to Broadway Road. He had
only received this analysis up to Southern Avenue. Mr. Paulus advised
him that the analysis up to Southern Avenue had not been approved by
the Soil Conservation Service as of yet. As soon as this was
approved, he would give us the backwater analysis up to Broadway.

Mr. Shapiro asked Mr. Paulus for bid tabulations and maintenance and
operating manuals prepared for Reaches 2 and 3 so they could be evalu-
ated during their Comparative Design Study. Mr. Shapiro also handed
Mr. Paulus a detailed schedule and approach for their Comparative
Design Study -and asked Mr. Paulus to comment. Mr. Shapiro also recom-
mended that they meet with the Flood Control District in the near
future to get their feedback on maintenance and operating procedures
for Reach 6. Access to the area north of Brown Road was discussed so
that soil pits could be dug on Thursday morning, the 5th of September.
Mr. Paulus said that the gate would be left open, but gave him the
name and number of Michael Leonard from the RWCD just in case there
were any problems.

[
cc: Bob Berkowitz ~ / {“”" P et
Don Paulus ; ( I3 S
Mustafa Chudnoff el A ,

Gary Sun _ s
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Anderson-Nichols

4120 North 20th Street
Phoenix, Arizona 85016

Woodrow C. Scoutten, P.E. (802) 857-3681

Vice President
Beptember 10, 1985

Ms. Kebba Buckley

Flood Control District of
Maricopa County

3335 West Durango Street

Phoenix, AZ 85009

Be: RWCD Reach 6 Hydrology
East Maricopa County Master Drainage Plan

Dear Ms. Buckley:
Enclosed is the information requested by the S0il Conservation Service's
letter dated July 16, 1985 (copy attached). Their letter requested

particular channel inflow design informatiom for one location along the RWCD
Reach 6.

We have remodeled the watershed for this area based on the selected alter—
native scheme and have enclosed a sketch displaying the new 100-year peak
discharges along Reach 6.

If you have any questions or comments, please feel free to call myself or
Darrel Wood.
8incerely,
ANDERSON-NICHOLS & COMPANY, INC.
S frt o
Steve Miller, P.E.
Project Engineer

SM/sld
enc losures

cc: Mr. Harry Millsaps
Boil Comservation Service

Engineers/ Environmental Consultants/ Architects



FZ==5 United States Soil Suite 200
“* 4 )3 Department of Conservation 201 E. Indianola Ave.

/#/ Agriculture Service Phoenix, AZ 85012

Dan Sagramoso July 16, 1985

Chief Engineer and General Manager

Flood Confrol District of Maricopa County
3335 West Durango Streef

Phoenix, AZ 85012

RE: RWCD, Reach-6 Hydrology
Dear Dan:

From the results of our hvdrology studv of the subject area and the
proposals of the Master Drainage Plan by Anderson/Nichols we propose
that Greiner Engineering (our A&E design tirm for this reach) design fhe
inlets for RWCD, Reach 6 for the maximum inflow whether present or
future condition.

In taking this approach, we will need additional information for the
major inlet proposed in the Anderson/Nichols Master Drainage Plan which
will enter 1150 cfs into the RWCD Floodwav through a lined channel along
the power line easement just south of Adobe Road.

&

The following information is requested by September 6, 1985, in order
for Greiner Engineering for proceed with their design.

Iy Exact channel alignment

Z. Confirmed inflow rate (cfs)

3 All hydraulic characteristics of the channel (i.e.,

velocity, slope, depth of flow, efc.).

4. Channel invert elevations

51 Channel cross sections
If the information can not be provided bv the requested date then we
would propose to have Greiner Engineering design a temporary inlet fo
handle the present condition using a capacity of 200 cfs. Then when tThe
Master Drainage Plan is Implemented, the larger 1150 cfs iInlet would be
designed and installed by others.
Pleage let me know if you will be able to supply the required

ation.
Flbo. . SRR |
fie oo A
Verne M. Bathurst \ : 5O
State Conservationist o
/ ' l G “_",. ‘ l HY(RD 1
ces Ralph Arrington, SCE v LM
. =\
Bill Pavne | & L

) o0 ( Zil !
The Sod Conservation Service e . € othRe L wr ~
\ y 13 an sgency ol the /{ { = bi‘E A

Departmeant ol Agnculture | 151
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RENARYS

Flood Control District
of Maricopa County

3335 West Durango Street

Phoenix, Arizona 85009

Attn: Ms. Kebba Buckley
Re: Master Drainage Plan East

Maricopa County
Contract FCD 84-26

Dear Ms. Buckley:

preliminary estimates of 100-year pesk inflows at the respective points for

) As per your request, attached is a map showing proposed inflow points and
Reach 6 of the RWCD.

These are our best estimates at this time, bowever, they are _preliminary__and
could change once the preferred alternative drainage plan is selected by the
review committee.

8incerely,

ANDERSOR-NICHOLS & COMPANY, IRC.

Collis J. Lovely%%

Project Manager

CJL/gcdb

Engineers/ Environmental Consultants/ Architects
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201 E. Indianola Ave.
Suite 20V
Phoenix, Arizona &5uiZ2

ENG-RWCD keach—6 Hydrology May 8, 1985

Files 210

Un 35///85 the following people met at And:rson/iichols to discuss the above
7

subject:
Attendance: Da;féi/Wood Anderson/Nichols
$féve Miller Anderson/Nichols
_~’Keeba Buckley FCHMC
Don Paulus SCS
- Harry Millsaps 5Cs

Harrty Millsaps opencd the discussion with a brief outliine of what the SCb
hydrology necds are at the present time. n short, SCS needs to put together
a study of the existing hydrology in order for the designers, Greiner
Engineering, to have adequate data to design existing end/or future side inlet

struclLures.

The designer may pursue the foJ)liowing optlons depengirg on the resulrs of
present and future conditions.

1. Desigm Inlets for prusent conditiens »né locations and have other
conuerned pAriles meet these.

2. Layout the inlects to meer future locstions and design flows based on
pres~nt our future conditions.

Se Locate and design »1l irvlets that wiil occur in the future as well as
present.
pEsSEE

SCS asked Anderson/Nichols for any intormation that would help them deliveate
drainage areas for the Reach-6 site. Anderson/Nichols explained they did not
do a derailed investigation of existing conditions in this arca since their
m2jor concern is to get a4 f‘nal master drainage plan. They did break out the
drainagz to 5 areas labeled 2, 4, and b in this Reach, and supplied 5CS with
copies of CN's, cecwmputer rums &nd boundary areas used.

Anderson/Nichols also supplied 5(5 with a map showing the development of alta
Mesa subdivision.

Loéﬁ&;/ /7/201/;:@

Donald E. Paulus
Goverrment Representitive
cc: Harry Millsaps

Bill Payne

Ralph Arrington



FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

3335 West Durango Street
PHOENIX, ARIZONA 85009

) (602) 262-1501
Ny
TO US. DA SOt CONSERVATI BN SERVICE

201 E. INPIANGLA , SULTE 26D

PHOEN I, AZ S50 2

WE ARE SENDING YOU Lx“Attached [ Under separate cover via

O Shop drawings O Prints

O Copy of letter O Change order

LETTER OF TRANSMITTAL

DATE
5-8 -85
ATTENTION

HARRY MIULLSAPS
Y pwebD ReacH & tribRoroc Y

JOB NO.

R

MLSC« DA-tA

the following items:

A Plans
a7 keteh maO

[0 Samples O Specifications

COPIES DATE NO.

DESCRIPTION

i H4-26-84

(2 Sdeers ) GRADING S BRA INAGS & PLANS | SWNDANCC

GRAVES

Skt MAP, EAST (OunTY STUbY AREA v, AREA(C

DTERES COVERAGE OF JTULYIT-I¥,19¢4 event &Y

ArREA L MEPPING CO M PAANY

THESE ARE TRANSMITTED as checked below:

8
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Un 5/://85 the following people met at Andexvson/iichols to discuss the above
subject:

Attendance: Darrel Wood andervson/Nichols
Steve Miller Anderson/Nichols
Keeba Ruckley FCMC
Den Paulus 3€S
Harry Millsaps 5658

Harry Millsaps opened the discussion with a brief outline of wbat the S§CS
hydrology neweds are at the present fime. :n short, SCS needs to put rtogether
3 study of the existing hydrology in ovder for the designers, Greiner
Engineering, to heve adequarte data to design axisting end/or future side inlet
strucLures,

The designer may pursue the folJliowing oprions depencirg on che results of
present and future conditions.

b Destgn Inlets fer pregent conditions ~nd locacions and liave othar
CLeE N oncirion

v
concerned pariles meet nese.

2= Layvout the inlers ro meet future tocstions uznd design flows based on

pres«~nt or future cond.fions.

Fa Locate and design =il drelets that will occur in the future as well as
present.

SCS asked Anderson/Nichols for any information thact would help them delineate
drainage areas for the Reach-t site. Aunderson/Nichols explained they did not
do a deraiied investigation oI existing conditions in this area since their
mzjor concern 1is to get a fimal master drainage plan. They did break out the
drainage to 3 aress labeled 2, 4, 2ang b In this Reach, and supplied SCS with
copies of CN's, ccmputer rums and boundiry sreas used.

Anderson/Nichols also supplied SCS with a map showing the development of aita
idesa dubdivision.

7

7 ¢
Mpr

Lphas! ¢
Donald E. Paulus
Government Representative

cc: Harry Millsaps
Bill Payne
Ralph Arrington
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REVISED ANALYSIS AT ADOBE RD. AND 48TH ST.
RWCD REACH 6, INLET HYDROLOGY

A revised analysis of the Inlet Hydrology at the
Intersection of 48th St. and Adobe Rd. became necessary when an
error was detected in the assumption made in the July 1985
analysis as to the direction of flow at said intersection. The
assumption made in the A1t 3, TR-20 Run, dated 7/23/85, and used
in the design of the inlets at Adobe Rd., was that the total peak
estimated for this location would enter the RWCD either
immediately to the North or South of Adobe Rd. However, under
existing conditions, Adobe Rd. has a reverse grade from the RWCD
back to 48th Street. Therefore, a large portion (about 74%) of
the peak that accumulates at this point from drainage areas to
the north and east of the intersection, actually continues south
along 48th St. (and/or Dixon St. and Rochester St.) and enters
the RWCD at some point downstream. The most likely entrance is at
the "Powerline Inlet" Tocated 1/4 mile downstream of Adobe Rd.

With this information, a revised analysis was made using
the Tabular Routing procedure from TR-55, dated June 1986,

In the Tabular Routing procedure, Subarea 5, as used in the

A1t 3, TR-20 program, was subdivided into two areas (5A & 5B)
lying west and east of 48th Street, respectively. Peak inflow
estimates for each subarea was developed using TR:gE::Buting
procedures, based on revised TCs and CNs. The revised TCs and
CNs were calculated using "subdivision data" furnished by the
City of Mesa. In the original analysis an on-site storage of
1/2-inch was assumed on Subarea 5B. However, subdivision plots

and hydrology reports furnished by the City of Mesa for the North
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Pointe Subdivision indicate that at least 1.2" of runoff is
stored within the subdivision area either on-site or in retention
basins. Thus, the future CN for Subarea 5B was adjusted downward
from 73 to 59. The TC was also adjusted based on revised
velocities calculated using selected road cross sections and
slopes shown on the subdivision plots.

The "reach" hydrograph at VS-118 (A1t #3, TR-20) for the
area located north and east of the Higley and Adobe Road
intersection was first split at Rochester St. The assumption
made at this location was that 1/6 of the total "reach"
hydrograph would be diverted at Rochester St. and the remainder
would continue west to 48th St. The reasoning used here was that
only flows south of the Adobe Road Centerline (i.e.,
approximately 1/2 of the total "reach" hydrograph) could be
diverted south along Rochester St. and that the actual amount of
these flows would be in proportion to the respective slopes of
the roads. The slope of Rochester (0.27%) is only about 1/3 of
the slope of Adobe Rd. (0.68%); therefore, it was reasoned that
1/3 X 1/2 = 1/6 of the total reach hydrograph would be diverted
at Rochester St. )

At the Adobe Road and 48th St. intersection, the routed
hydrograph was combined with the estimated hydrograph from
Subarea 5B to give the total discharge for the drainage area
lying north and east of the intersection. The flow was then
divided using "Elevations-Discharge"” rating curves for Dixon St.

and for the flow entering the retention basin located on the



.
northwest corner of the intersection. The ratings were based on
surveys performed by the SCS. The surveys became ﬁ%ﬁ§¥%¥& when
the elevations on the subdivison plots proved to be
inconsistent.

The flow entering the retention basin consists of flow
through a catch basin located in the intersection, plus flow
which overtops the curb along the northwest corner. The flow
entering the retention basin was estimated to be about 30% the
total hydrograph at the intersection. The remainder was assumed
to flow south along Dixon St.

The flow entering the retention basin was combined with the
runoff from Subarea 5A (tﬁ;XE%37ES<&Est Subdivision), which flows
directly into the basin, to give a total peak discharge of about
112 c¢fs. This total discharge, without reduction, should be used
in the design of the RWCD Inlet, since the effect of storage in
the retention basin has already been taken into account through
the use of reduced curve numbers.

The flows diverted south (41 cfs and 167 cfs) along
Rochester and Dixon Streets, respectively, will combine with
flows entering the RWCD at the "Powerline Inlet". The peak from
Alt 3, at the Powerline Inlet, was estimated at 576 cfs. Should
all three of the hydrographs add "peak for "peak," which is not
very likely, the total peak discharge at the Powerline Inlet
would be about 784 cfs (41 cfs + 167 cfs + 576 cfs). This

compares with a total discharge of 1600 CFS estimated by

Anderson-Nichols for the Maricopa County Flood Control



-4-
District's Master Drainage Plan. This latter figure was used in
the design of the Powerline Inlet.

Since the Powerline Inlet, as presently designed, will
receive all of the additional flows from the Adobe Road
intersection, there should be no affect on design of any inlet

located downstream of this point.



Worksheet 5a: Basic watershed data

Project (RQUWCO placsd 6t TLeT dvn Llocation [1£64- )§Q‘)C)C‘ yor 5 s By Ll Date o/t /L7
/ e

Circle one: Present~ DeVEl?EEE;ZD Frequency (yr) /=20  Checked Date
Subarea | Drainage | Time of Travel Downstream Travel 24-hr Runoff Run- Initial
name area concen- time subarea time Rain- curve off abstrac-
tration through names summation fall number tion
subarea to outlet
Am TC Tt' 'ZTt P CN Q AmQ Ia Ia/P
mi® | (hr) (hr) (hr) (in) (n) | @i®-10) | @n)
W) 1ot sdue
A o Jlol m27 i — - 3 e 66 | 0,8.| 009 .03 029
- W12 g »
SB | 025033 — | — | — 126 | 57 |oas|ol3 | 139 o

(9861 2unp “py puoddg ‘Ge-Y.I-TA-012)

I N I T IR
From worksheet 3

T O
From worksheet 2

NN
From table 5-1

//](‘1
i

., 5a
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TgT. v —— Worksheef“ 5b Tabul drog’rdph dlscharge summary C (‘L7 \J’ / .
& »'} }J 4 : : # ~ ', "R,»‘
! 721) H #
"0 Prof)ct E’(,JCO KW G L,,AJ %_L Location Méé ,4% d o yg‘ﬂ :31 By 1&/6» Date 4012(37‘
> Circle one: Presen Develope Frequency (yr) 2'093! Checked Date
.
\J‘\ Basic watershed data used %/ Select and enter hydrograph times in hours from exhibit 5- 2/
. Subarea| Sub-| T 1 /P AQ | .
H/ r‘:ame area t:ot A m J2,0 | 12.) 12, 2.3 12,4 | 1258 | 12,( | 12,7 ]| 12¢&]| 13> 132 ] 13.4
T outlet 2 Discharges at selected hydrograph times 3/ i’
/ y (hr) | (hr) (il =fa)] ~ ~ = == 2 & 55 o= = o e ot SfBFE)E o m m o e e R S R e m e
4 Condv iAo [ & N[OF e ©Rd ]
2 a5y o;,dlqm o VS-il :%J : S| &S] 12| 209 |2 |24 (224|195 | /6o | 131 | /03
TL e o€ Abre Etets &y [Teda (1 9 : / 7
@ 1%? é/’rl/éF/th .:P( Sltlﬁs‘)? AJV\g( (2, O”‘flfb'd“}é Al {L - '4} ‘»,2-/ - g's . 49 = ‘}I A'g'x "‘5‘5 “2? :-_ »12
5 ST i WS () CRGENN R s sl panlil fawe Jzob [190] 102 09| 91l
=< EST) | Flod 2 ys- /s it A | 29 | SY | G 7 |13S | )74 | 200 ((20b |)90 |}62|)33]]
< Fior Bree &BF o7 Qectey  fod, = koo
‘83 =77 4 OT FdE Al Hrd T SEaas
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Composite hydrograph at outlet

by Worksheet 5a. Rounded as needed for use with exhibit 5.
=, Enter rainfall distribution type used,

Hydrograph discharge for selected times is A Q multiplied by tabular discharge from appropriate exhibit 5,
41 Fr e Al jf(, TR - 2e RW‘{“"éﬂ Q/a\fwl 7/23)65S P US-HE(Feseld ) & Lerimp of Sedrt oladert ,J//.{-,.! 7w vt n Glay,

7 . » ho 02y Y.
.S,[ Modt  Slepe S r‘idak-,- R oobiv yer SYr ’”/"’/ ¥ e dl“"""W/7 Gtz 9,687 o
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SUBROUTINE

LIVEST EROSS

SECTICH 117

-, “IMPUT HYDRCGRAPHZ 7 QUTPUT HYDROGRAPHS= 1,4 R /\/'
| G 0 opd
o | : A= 3
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—;—5 Worksheet 5a. Rounded as needed for use with exhibit 5.
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Hydrograph discharge for selected times is A Q multiplied by tabular discharge from appropriate exhibit 5.
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Composite hydrograph at outlet

Worksheet 5a. Rounded as needed for use with exhibit 5.
Enter rainfall distribution type used.
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Worksheet 5a: Basic watershed data
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MASTER DRAINAGE PLAN
FOR EASTERN MARICOPA COUNTY

Anderson-Nichols Job No. 4458

SCS Curve Numbers by Zoning and Soil Type
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08 APR 1985

West National Technical Céntef
511 NW Broadway, Room 547
Portland, Oregon 97209-3489

MGT - Trip Report - Phoenix, Arizomna - April 3, 1985
March 18-22, 1985

Jack C. Stevz;;dﬁf'ﬂead, Engineering
Staff, WNT

Purpose of Trip. To provide direct assistance to the Arizona Staff to
formalize the Runoff Curve Numbers (RCN) the SCS recommends for use in
desert-range and desert—urban areas of the Southwest.

Participants.

Harry Milsaps, Hydraulic Engineer, SCS, Phoenix, Arizoma
Robin McArthur, Hydraulic Engineer, SCS, Phoenix, Arizona
Wendell Styner, Hydraulic Engineer, WNTC, SCS, Portland, Oregon

General Discussion. Damaging flood events in the desert areas of the
Southwest are typically caused by short duration, high intensity ranfall
storms. Based on hydrologic analysis conducted during the 1960's through
early 1970's, the SCS has been using a system of land use and RCN's
specifically adapted for desert areas. This system, called here the AZCN
method, has been adopted and used by the SCS in Arizona for evaluation and
design hydrology for structural measures in Arizoma. A portion of the method
has been incorporated into the SCS National Engineering Handbook; i.e., Fig.
9.5 and 6. A need exists to incorporate all of the significant land use and
related RCN's into national SCS documents for users outside of the SCS.

Recommendation. The SCS publication “Urban Hydrology for Small Watersheds,"”
Technical Release 55, is being revised at this time. The opportunity exists
to include urban-desert RCN's into the next version of TR 55.

Curve numbers that have been accepted by the SCS for desert areas of the
Southwest have been included in a "proposed” Exhibit 2-1, TR 55 for submission
to the National Office for conmcurrence. Attachment 1 is a copy of Exhibit
2-1. Tentative approval to use the proposed RCN should be received by April
15th.

o
ENDELL A.” STYNE

Hydraulic Engineer
Attachment

(el

R. E. Rallison, National Hydraulic Engineer, SCS, Washington, D.C.
e M. Bathurst, State Conservationist, SCS, Phoenix, Arizona

George C. Bluhm, Director, WNTC, SCS, Portland, Oregon
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Printed on 84/83/85

Exbibit 2-1.--Continued {Average Watershed Condition, Daily Rainfall, la=8.28) Proposed

Land USE o Treatnent or Practice ' i Hydrologic f
- Condition 9/ T A B - P A

WESTERN-RANBE

Herbaceous poor ] 78 83 87
{Brass-weed-brush eixture with fair 32 78 88 85
© brush the minsor eleeent) good 38 61 74 8e

Dak-fspen paor 44 63 77 82
{Hountain brush mixture of pak, aspen, mountain fair 15 47 &3 73

sahogany, bitter brush, maple and other brushi good 4 48 60 b9

Jupiper-grass poor 39 7 81 86
{Juniper or Pinon with an understory of grassi fair ' 33 38 72 19

good b L3 3 78

Sage-grass poor 47 67 78 S

{Sage with an understory of grass) fair 28 bl &7 75
good 4 42 1 69

Desert-shrub poor 63 77 B3 88

{Hajor plants inciude Salt bush, Greasewood, fair N 72 81 Bt
Creosote bush, Blackbrush, Bur sage, good 49 68 79 84

Palp Verde, Mesguite and Cactus)

9/ Poor hydrologic condition has less than 3B percent ground cover density.
Fair hydrologic condition has between 38 and 7@ percent ground cover densify.
Good hydrologic condition has sore than 78 percent ground cover density.
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Printed Dﬁ.ﬂ4/83/85
D o ] ) _
‘, Exhibit 2-1.—Continued {Average Watershed Conditior, Daily Rainfall, la=8.25) Proposed
.. . Land Use Description _' . . S SRR e R ~ - e e
A B £ D
J
WESTERN DESERT URBAN AREAS 3/ fiverage 1 lapervious
) w/ Natural Desert Landscaping S e
Comsercial and business areas 85 92 95 97 97
Industrial districts 12 87 92 95 96
) Row/Town houses, mobile home parks, and
resigential with lot sizes 1/B acre or less b5 84 98 93 95
) Residential
Average lot size
174 acre 38 14 B3 98 52
) /5 acre 38 7 8 89 9
1/2 acre 25 71 B2 88 91
i acre 28 78 81 87 98
) 2 acre 12 48 8 87 99
’ fverage 1 lepervious letention Storace
u/ Artifical Desert Landscaping 4/ ~——mrmes 174" 1/2¢ i
J ‘ ‘cgmercial and businesc areas 85 98 97 97
( Industrial districts 72 98 97 9%
) Row/Town houses, sobile home parks, and
’ residential with lot sizec 1/B acre or less b3 98 76 95
Residential
' Average lot size
1/4 acre 38 97 95 92
{43 acre 30 9b 74 91
b
l
DEVELOPING URBAN AREAS &/ (Np Vegetation Establiched)
' ~Nealy graded area 7 B 91 93

3/ Pervious areas are considered to be equivalent to Desert-shrub in poor condition
and the ispervious areas to have a CH of 98.

4/ For land uses where landscaping consists of ispervious weed barrier, desert shruhs
with {"-2° sand/gravel sulch and/or basin borders. The impervious areas have a CN of 9B.

3/ Use for the design of teaporary measures during grading and construction. Ispervious
area percent for urban areas under developsent vary ronsiderabley. The user will
deteraine the percent impervious. Then using the newly graded area CN and Figure 2-2

( or Figure 2-3, the cosposite CN can be computed for any degree of development.




Fnted on 84/83/85

Exhibit 2-1.--Runoff Curve Huebers {(Average Watershed Condition, Daily Rainfall, Ia=8.25)

Proposed -

Curve Kuabers for

Land Use Description Hydrologic soil group
N : i ; D
FULLY DEVELOPED URBAN AREAS 1/ (Vegetation Established)
Lawns, open spaces, parks, golf tourses, ceseteries, etc.
good condition; grass cover on 751 or sore of the area 38 3 74 8@
tair condition; grass cover on 58 to 751 of the area 58 69 79 B4
poor condition; grass cover on less than 58% of the area b 79 Bé B9
Faved parking lots, roofs, driveways, etc. 97 98 39 99
Streets and roads:
paved with curbs and store sewers 97 7B 99 o9
gravel 78 BS %8 §z
dirt 71 2 B8 91
paved with open ditches g2 B9 93 94
Average 1 2/ Hydrologi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>