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SOME COMMENTS ON MOON VALLEY FLOODPLAIN PROJECT
(for discussion purposes)

A review of available data of the Corp of Engine~rs (unclassfied) and those of
Kaminski Hubbard Enginering, Inc has been made and the following are initial
comments as of February 3, 1992.

Topographic Map Comparison

1. The topomap used by the COE (prepared using air photo taken 1975) was
compared with the topomap prepared by Kaminski Hubbard Enginnering, Inc.
(using air photo taken 1991). Some contour line comparison are as follows:

a. C.~. 1320 upstream of intersection of Thunderbird Rd. and Moon Valley
Wa~h is located closer to wash in the KH topomap as shown in the annex·
map (Annex A)

b. C.L. 1330 through delineated floodplain area in North Split portion is
located lower in the KH topomap; this will decrease the delineated flood
plain area if KH map is ·considered.

c. C.L. 1340 near upstream of junction of south branch and diversion
channel is displaced by as much as 300-~00' for a lenght of about 400'.
Its intersection with wa~h is 260' u/s of junction point in the KH
topomap and 750' u/s of same point in the COE topomap (Annex B)

d. C.L. 1352 near intersection marked 1344 in KH topomap is located at
about the location of Contour 1350, an elev. diff of 2 for a distance of
about 400'.

e. C.L. 1360 near intersection of north branch and 7th street is also
placed lower compared to the CaE topomap.

2. It appears therefore that based on the above comparisons the contour lines
in the KH topomap seem to be located lower than those uin the CaE topomap,
indicating lesser floodplain area using the newer topomap, if previously
estimated discharges are used.

Discharge Estimates Comparison

1. Based on Standard Project Flood analysis done by COE in 1973 for Moon
Valley Wash for DA = 4.17 sq.mi. the Q100 is 6,200 (Refer to available
microfilms) which is equivalent to 1487 cfs/sq.mile. Presumably this was
the basis for the Flood Insurance Rate Map (FIRM) which covers large area
for the Moon Valley Wash.

2. In Water Resources Associate, Inc report dated October 1987, Lot 54 near
intersection of Thunderbird Rd. and Moon Valley Wash was subjected to
Floodplain Analysis. Based on their field inspection "n" value should be
0.08 - 0.100 with severely overgrown vegetation. In the previous FEMA study
a value of n = 0.023 was used. WRA decided to use 0.027 in anticipation of
the effect of channel improvement program of Phoenix. The previous Q



estimate of 2720 cfs was also used in the analysis. HEC-2 was run using
n=0.09 resulting in flood depths increase of 2 to 2.5 ft.

3. With the new HEC-1 by Kaminski Hubbard Engineering Co. the peak Q's are:
2897 cfs for 6hr-100yr storm and 3045 cfs for 24hr-100yr storm. These are
not far off the original estimates of VRA in 1987 as used for Lot 54 above.

4. At Sec. I 7435 in North branch portion where flow starts to divide, the
previous Q estimate was 980 cfs as used by 'COE in HEC-2 run. In the new
HEC-1 run the peak Q is 1393 cfs (approx. location at HC 202.) which could
be significant in terms of wider flooding area.

At about point where N-split flow joins the main wash, total flow from
split and wash is 1976 cfs (976 from split and 1000 cfs in wash from HEC-2
results). The new HEC-1 run has 1957 cfs (approx location at HC 206).
There is a upstream flow diversion of 243 cfs from wash (HEC2-COE). The
flow balance appears to be satisfactory at this point.

5. Further analysis of HEC-1 input show that left and right bank "n" from
station RM202 to RM206 is 0.045, occupying 88% of top channel width, while
in the previous HEC-2 run the left and right bank "n" are assumed 0.035.
This could be one reason of discrepancy in Q estimates.

5. Analysis of unit discharge of nearby wash/creeks as reported in the USGS
1989 Basin Characteristics and Streamflow Statistics show the following:

Wash/Creek DA (sq.mi) 25 yr 50 yr 100 yr

1. Cave Creek 121 93 cfs/sm 126 165
2. Skunk Creek 65 211 326 477
3. Indian Bend W. 62 103 170 271
4. Sycamore Cr. 164 143 216 350
5. New River 67 271 382 516

------------------------------------------------------------- \
MEAN 164 244 356 r.. -s / s .Yv\ \ .~

$ •

USGS used Log Pearson Type III method of frequency analysis for the 25 yr,
50 yr and 100 yr floods (USWRC computer program).

It can be noted that at Moon Valley Wash intersection with Thunderbird the
Kaminski Hubbard Engineering Co estimated Q is 3045 cfs (100 yr freq) for
DA of 5.68 sq. miles resulting in unit discharge of 536 sfs/sq.mile which
is still greater than the unit Q f~r nearby rivers/washes as shown above.

Initial Conclusions and Recommendation

1. There are some differences in contour line locations which is difficult to
reconcile. However, if the KH topomap is acceptable then the flood plain
areas must have also a topomap of scale 1" = 100' which is not available
for better delineation of flood plain areas.

2. Peak discharge estimates are not much different in so far as the area
between Thunderbird Rd. and Moon Valley Dr is concerned. With more areas



being developed originally predicted depth of flooding will increase,
however with channelization improvement program, the "nil value will
decrease and conveyance efficiency will increase compensating the probable
increase in flooding depth.

3. The KH estimated peak Q of 3045 cfs or 536 cfs/s.m at intersection of Moon
Valley Wash with Thunderbird Rd is higher than the mean unit Q of 356
cfs/sq.mile in the area based on USGS report. It could be safe therefore
to assume as the most probable peak Q.

4. A new HEC-2 model should be prepared for the questionable floodzones with
actual cross-section profile survey of wash or channels, using the results
of the latest HEC-1 run. Annex C shows delineated floodzones using COE
results with 1" = 100' topomap

Reports/Maps Reviewed

1. Copy of Interagency Agreement dated Jan 30, 1989 for USCOE to undertake
re-study of floodzones in Moon Valley Wash for City of Phoenix.

2. Topographic Maps of 1 11 =100' scale with contour interval of 2' as provided
by City of Phoenix to Corps of Engineer of Moon Valley Wash flood plain,
consisting of 14 sheets (the 100 yr water surface is already indicated by
CaE in the map).

3. Drainage Study for Hillcrest, 7th Street and Thunderbird to Bell Road by
Floyd M. Whitmore Engineers, Inc (undated)

4. Floodplain Analysis for Moon VAlley Wash, Lot 54 of Moon VAlley Gardens VII
prepared by Water Resources Associates, Inc, for Mr. Lee Niles, Oct. 5,
1987.

5. Flood Insurance Study (LMMP), Moon Valley Wash,prepared by LA District US
Army Corps of Engineers for FEMA, draft dated Nov 1989, no ap~endices.

6. Topographic Maps of scale 1"=400 11 prepared by Kaminski Hubbard Engineering
Co. for Area Drainage Master Study (MCFCD).

7. Results of HEC-1 run dated 12/04/91 for Moon Valley Wash Watershed with
input data revised by DLB 11/22/91.

"8. Results of HEC-2 run dated Oct/Nov 1989 for Moon Valley Wash by USArmy COE

9. Moon Valley Hydrology Model Map prepared by Hydrology Consultants, Inc.
~ated 5/1/76 with indicated watershed delineations.

10.FEMA Flood Insurance Rate Map covering Moon Valley Wash, Apr 15, 1988.

11.Several photographs of project s~te and microfilms of related reports, data
and miscellaneous documents.

12.Plans and Specifications of several drainage structures located in the
project site as prepared by the City of Phoenix are as follows:



a. North Mountains Detention Dams No. 2A and 2B (7th str. & Thunderbird Rd
b. Thunderbird Road, 19th Ave. to Coral Gables Drive
c. West Thunderbird Rd Bridge Over Sweetwater Wash
d. Thunderbird Road, 7th Street to Cave Creek Road
e. Thunderbird Road, 7th Street to Bell Road
f. Storm Sewer Detention Basin No 7, Central Ave. and Cactuc Rd.

M. R. De Vera - project review status as of 2/4/92
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DRAFT

FLOOD INSURANCE STUDY (LMMP)

MOON VALLEY WASH

CITY OF PHOENIX

MARICOPA COUNTY, ARIZONA

PREPARED FOR

FEDERAL EMERGENCY MANAGEMENT AGENCY

BY

LOS ANGELES DISTRICT, U.S. ARMY CORPS OF ENGINEERS

NOVEMBER 1989



Flood Insurance Study

City of Phoenix

Maricopa County, Arizona

1.0 INTRODUCTION

1.1 Purpose of Study
This study provides the technical information required for a
limited update of the existing flood insurance study for the City
of Phoenix in the Moon Valley area. It includes a detailed water
surface profile analysis of Moon Valley Wash, north branch and
south branch, with 100-year flood overflow boundary and floodway
delineated.

1.2 Authority and Acknowledgements
The sources of authority for this study are the National Flood
Insurance Act of 1968, as amended, and the Flood Disaster
Protection Act of 1973. This study conforms to the criteria of the
Limited Map Maintenance Program (LMMP) as set forth in a report
transmitted by a memorandum on August 26, 1986 from the Executive
Deputy Administrator of the Federal Insurance Administration to
Regional Directors.

The hydraulic analysis for this study was performed by the U.S.
Army Corps of Engineers, Los Angeles District, for the Federal
Emergency Management Agency under Inter-Agency Agreement Number
EMW-89-E-2994 Project Order Number 8. The analysis was completed
in November of 1989.

2.0 ENGINEERING METHODS
Standard hydrologic and hydraulic study methods were used to
determine the flood overflow information. Only the 100-year flood
and floodway were analyzed. The downstream study limit was
approximately 1500 feet downstream of Thunderbird Road bridge near
Coral Gables Drive. This most downstream reach is approximately
3700 feet long and is bounded on the upstream end by a confluence.
Above this confluence, are the north branch and the south branch of
Moon Valley Wash, which are approximately 9400 feet and 7500 feet
long, respectively.

2.1 Hydrology
The Corps of Engineers evaluated hydrologic information developed
by Hydrology Consultants, Inc. (HCI), which provided the data in
1984 for the original flood insurance study. HCI revised the
earlier work by the Corps, published in "Hydrology for Flood

1



Insurance Studies (FIS), City of Phoenix, Maricopa County,
Arizona," April 1973. The report by the consultants states that
they used the computer program HEC-1, the Soil Conservation Service
dimensionless unit hydrograph, and n-year 6-hour NOAA rainfall, and
that they took into account the effect of three detention basins.
Their resulting discharges are 40 to 50 percent lower than those of
the original Corps study.

The current evaluation of the hydrology by the Corps was hampered
by the lack of the HCI computer information and details about the
detention basins. The Los Angeles District's Hydrology Section
states in a memoradum dated 2 October 1989, that the HCI discharges
seem unreasonably low when compared to the 1973 Corps data and when
compared to other discharge frequency values in the original 1984
FEMA study. In the absence of hard data to the contrary, however,
the Corps accepts the discharges determined by HCI.

2.2 Hydraulics
Water surface profiles, flood boundaries, and floodways were
determined using the Corps computer program HEC-2. Geometric data
for cross-sections was obtained from City of Phoenix topography,
scale 1"=100', two-foot contour intervals, dated August, 1975. A
field trip yielded observations of channel roughness and
measurements of all bridges and culverts. Manning's roughness
coefficients used were .030 for the short grass of the golf course,
.035 for longer grass and sparse trees, .02 for rough concrete
channels, and .20 for overbank areas with closely spaced houses,
cinderblock walls, and fences.

The culvert program HY8 from the Federal Highway Administration was
used to calculate water surface profiles through several culverts.
The resulting backwater increments were then input to HEC-2. See
the appendix for the HY8 results.

The profile slope of the north branch varies from about .0021 to
.012 and varies for the south branch from about .003 to .018. The
100-year discharge at the downstream end of the study is 2810 cfs.
The north branch discharge is 1530 cfs at the downstream end and
varies to 970 cfs at the upstream end. On the south branch the
100-year discharge varies from 695 cfs to 114 cfs.

For the north branch of Moon Valley Wash, a minor split of flow
occurs near cross-section 7435. For the 100-year flood,
approximately 100 cfs splits from the flow in the north branch and
joins overland flow west along Moon Valley Drive. About 1200 feet
later this flow joins another south-flowing wash, flows into the
golf course and rejoins the north branch at cross-section 4675. A
separate HEC2 run was analyzed for the water surface profile of
this split flow, assuming conservatively that the split discharge
coincided with the peak 100-year overland flow on Moon Valley Drive
and the peak 100-year flow in the south-flowing wash.

2
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At cross-section 6590 of the north branch a diversion channel
contributes additional discharge, having split flow off from the
south branch at cross-section 4060. The water surface profile in
this diversion channel was computed in a separate HEC2 run.

At 7th Street and Hearn on the north branch the flow encounters a
five barrel CMP pipe-arch culvert. The 100-year discharge flows
through the culvert, but also over 7th Street. A considerably wide
weir length is required, resulting in minor street flooding along
Canterbury Lane. As an appropriately conservative approach, the
cross-sections between 5th Street and 7th Street are considered to
see the full discharge, even though Canterbury Lane carries some
minor discharge.

On the south branch just downstream of cross-section 850, the lay
of the land causes a storage of flow on the right overbank.
Essentially, shallow flooding ponds on the golf course and is
contiguous with flow ponding on Tam O'Shanter Drive.

Upstream of cross-section 4765 on the south branch, for about 800
feet, the wash is very undefined. Downstream of this cross-section
this essentially overland flow drops through critical depth into a
concrete trapezoidal channel.

Upstream of cross-section 5615 on the south branch, near 7th
Street, the channel is natural and contains the full 100-year
discharge. The floodway boundary in this reach, therefore, is
defined as the channel banks.

Appendix

3
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WORK REQUEST

SUBJECT: Moon Valley Wash

WORK REQUESTED:

1. Review the HEC-2 analysis done by the COE for Moon Valley Wash and its
tributaries. Note any concerns that you would have in accepting this analysis
for floodplain delineation.

a. Compare the COE topography with the Kaminsky Hubbard topography.
b. Determine how split flows were calculated in the COE HEC-2 model.
c. Compare the peak discharges from the Kaminsky Hubbard and COE studies.

2. Organize the COE material into ring binders that can be cataloged and
stored for future reference.
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SCOPE OF WORK
LIMITED MAP MAINTENANCE PROGRAM

FOR
MOON VALLEY, CITY OF PHOENIX, ARIZONA

1. The Moon Valley is located in the City of Phoenix, north of

Thunderbird Road between 7th and 19th Avenues. The present Flood

Insurance Maps show the area subject to AO shallow flooding from

Moon Valley Wash and its tributaries. The restudy is to perform

detail hydraulics on two of the tributaries in Moon Valley (3.6

miles) as marked on the attached U.S.G.S map.

2. The City of Phoenix has provided Topographic mapping for the

entire study area, 1" = 100' with 2' contour interval. The

hydrology data for Moon Valley has been developed both by the

Corps of Engineers and the Hydrology Consultants Inc. in Phoenix.

We will review_both sources for best available data before using

it in our hydraulic analysis. The final product will show the

lOa-year floodplains and floodways for the two tributaries in

Moon Valley.

3. The study will be performed in accordance with FEMA

guidelines published in September 1985. This study will be

completed in 6 months following the receipt of funds.
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PROFOSAL FRCM: /co 47"-'" .!J,k,-J.//.-t, ~2" ,l'CZt//le(!/,s
c.'a1MlJNITY: ;01&4&(. -11~ ~/~i/ ~4Z SIUDY TYPE,_-=.Lo.<.</J1',"-'w:..:...c...<r _

PROFOSED STARrING lWI'E: dzyf«lf IWf a::MPIEI'ION lWI'E -;;;;,~>/ 119'1)
PIANNED WORK:

I. Detail study:

Length of stream(s) 3,6 mi. coastline mi.
community Area sq. mi. _ / .../--
Number of Hydraulic structures (Bridges, culverts, dams, etc) I!; t/u/:Hc.kL
Number Valley Cross sections (existing) : ----- _

(new) :--------------------Avg. Cost (new) : _
Source(s) (existin;) : _

II. Approximate study:

Length of Stream(s) : Cost per stream Mile: $ _
Estimated Cost: $, _

III. Sun1n'ary of Cost Estilllate:

Gradel Hourly D:Jllar
A. Labor cate:,ory step Rate Hours Arrcunt

1.0 Reconnaissance , Biblioopmhy 01.1-(3 2j.·!!! ,M, t'1 732
G:H2-2 !7-':;'1 .2'1 it!,

2.0 ADproxilllate Flood Boundaries

3.0 Aerial Surveys

FIA 1500.2 (8-88)

1 '



)

5.0 HYdraulics

5.1 Profile Con=ence

6. 0 fuse Man Material

7.0 ,",ark Han Preparation

8. 0 Flocx:l Insurance study
Re=rt PreParation

9.0 C=rdination Activities

CS-IJ-.2

G.5-/2.:2

&5-1.2-2
w- e- 2"

0'./-/3
JZD.U
~

C4/-(3
GS-/2-2.

fl·.PI

/7-S7'

300

12./

41.2/
3f(

549
!l2./
3.36

S6!

.:-,

) PIA l500.2(8~88)
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page 3

10.0 other (Explain)

/. /C!dl',,~c/ ~ ,cc/f//4
7eJ: a,nmV/-I;

I .5P.D ra'Ie-v/' ~e

Gradel
Step

Q5-/.2-Z

Hourly
Rate Hours

40

40

Dollar
Anount

70/

C;/j

Total Direct labor Cost:

B. FrirBe Beno-fits

Direct labor Cost /1£8/71'- •x FrirBe Rate 36& = $,_-..f.1(.:::::3-'-'/3""----__

)

c. Comcuter (nachine charges)
Rate $ x Hours =

7-6 hior ciay~

E. SDecial Eauinmo..nt (shCM basis of estinate)

F. Travel

Milage:

$ ~1t3, 7'10

$ ZOe?

$._------

,..

Miles x Rate $ 1t9t? /I'raa
No. of Trips -'---::::1.4 _

Per Diem

=

) ..•.

No. Days: _-"-,0<:......_ X Rate: /1"i'-'/c..:t?Oc....=- =

PIA 1500.2 (8-88)

,.
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page 4 .

G. Consultant (specify purpose and rate) $------

H. SUbcontracts (furnish separate cost basis justification
for each)" $. _

1. other Direct Cost (identify kind and basis for estinate) $. _

..'

J. General and Administration Cost

)

labor Cost / / 9if
hcl·(j ~ 70/
c);/ijjm! =-' 4/.t

x Rate 11/----:-:-.!..L- _ = $ 1..5;Z r..2

Renarks:

/;//{"oVlC! /7:Y t7£aLiJ-r1 L AU fflCJ t:IC&1!;;I-!
!H -/10 ~ Iwd,'

- #'

K.
"

Grand Total Estinaterl cost:

Name: (~;r~ Title: a/d./a;;, #.£~27 d7 ..
TeleDhone ': (.f/~) 8ft!-- 63 7 5:

IEte:~
,.

) FIA 1500.2(8-88)
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b DATE

24 'Jul 89
... NUMBER

Ltr

j] ~ /'3t30.!,.-() 10 07) ;'0

I,HECEIVIMGOt-FlCECONTACL(NBUMZ·E2R31)

96x3122 596041
INTRA- ARMY ORDER FOR
REIMBURSABLE SERVICES

'I

I I --_.'
FOf u- 0( It-ll.l(l<'m, _ AA J7-10!l.rw:l AA 3018 1147W101 J. CHANGE OAQER

. J7-110:1~~lao-ql.USAFAC.
;II NUMBER b DATE

) 0 FUNQED C! . AUTOM ATIC

4. TO BE PERFORMED BY (Command. ln~(aIla(ion or A.ctillityl. S. OADERED BY ,"Command. [n,lailDtiOM or A"U"ity), ADDRESS
ADDRESS (lnc:1udc Z1I' Codd. AND AUTQVON NUMBER Jf,nclut!<o! ZIP Codill. AND AUTOVDN NUMBER

US ARmy Corps of Engineers ederal Emergency Management Agency .,
PO Box 2711 REgion IX Bldg 105
Los Angeles, CA 90043-2325 Presidio of San Francisco, CA 94129

i

__-.1
6. OESCFIlPTlOi"l OF seRVICES TO BE PERFORMED

l. Funds are provided for Limtied Map Maintenance Program (LMMP) lAW 'Interagency
agreement EMTtI-89-E-2994, Proj ect Order 8 dtd 30 Jan 89 and FEMA ltr dtd 30 Jun 89.

2. De~cription of Project:

Community: City of. Phoenix, Arizona

3. SF 1080 or DA 4445-r billings will be submitted to above ordering office, Regional

!Proj ect Officer, Raymond T. Lenabtirg'(415)923-7181 for certification prior to our
forwarding to Headquarters for payment. '

4. FEMA POC: Raymond T. Lenaburg (415)923-7181 II
LAD POC: Gregor Grigorian (213)894-5375

) I

'.
7a NAME AND ~ITLEOF ORDERING OFFlCEf-. b. SIGNAluRE ::'~I cOATE

,

I "I
ORIGINATING FINANCE AND ACCOUNTING OFFICE:'APPAOVAL I

ea. AC::OUNTING ClASSIFICAnON Ib, AMOUNT I$29,715.00
c. CHANGE I

INC.::l.EASE .'~MOUNT DECrlEASE AMOUNT REViSED ..),MOUNT I

" Services to be performed pursu:mt to this order are properly chargeable to t!H; apprupri.
ations or other accounts indicated above until the t.:xpiratiun
date of this order. IDuy-Month· Year) ..

10 a. DPEO NAME AND TITLE OF APPROVING OFFIC2R b. SIGNATURE c. DATE

I
-

~ ,
"

ACCEPTING OFFICER 1
THE ABOVE TERMS AND CONDITIONS ARE SATISFACTCAY AND ARE AC::E?I~i).

,
" ,

) a. TYPED "'AME ANQ TITLE OF ACCE?TING OFFICER

CS2:BG~ut{k""
c. OAT;:: ""C::::E?7EO

MARY MCFADDEN

/;vl-1?udget Officer ' '" 24Jul 89rt(c" c ,,' '," " " ,,':.. .- J,-' ' .. "c" '-- , .,

DA FOAM
1 JUN 77 2544

EDITl~N OF 1 DEC 75 WILL BE USED UNTIL EXhAUSTED.

.' :
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JUN 3 01989

i

Colonel Tadahiko Ono
District Engineer
U.S. Army Corps of Engineers
P.O. Box 2111
Los Angeles, California 90053

Dear Colonel Ono:

Interagency Agreement EMW-89-E-2994, Project Order 8, was signed January
30, 1989, authorizing FEMA Region IX to obligate monies to the Corps of
Engineers (COE), Los Angeles District, for the purpose of maintaining the
accuracy of our Plood Insurance Studies. The program, the Limited Map
Maintenance Program (LHliP), allows us to accomplish this task by
identifying critical errors in our existing studies; identifying areas
that are experiencing previously unexpected development and "contracting"
with· the COE to reanalyze or study those identified areas.

The purpose of this letter is to authoriz~ the COE, Los Angeles District 3

to proceed as of the date of ttIis letter I wi th "Work and expend monies no't
to exceed the amount of the estimate provided below. This letter is the
task letter mentioned in the tlLimi ted Hap Haintcnance Program Guidelines":J
dated December 1987.

Description of Project

A. Communityc City of Phoenix, Arizona

B. Flooding Source: Moon Valley Wash and Moon Valley Tributary

C. Limits of Study: See attached map showing methods and areas of study.

D. Scope of Work: For this U~ project the study will produce the
100-year flood and floodway boundaries with
elevations for 1.8 miles of Moon Valley Tributary

"and 1.8 miles of.Moon .Valley Wash.
specifically, L~e~task will include:

1. Coordination with the City of Phoenix and Maricopa County to obtain
topographic information, hydrology, <;:rcss-sections, improvement plans
and historical flood infor~ation tor the stUdy area. '

2.~view, ~odiiicati~nd dovelopment of 100-year flood discharge
infor1,;;;.tl'"on.- - . .



"~;}.

f

)

~.,

-2-

3. Review and modification as necessary 'of existing HEC-II model ~o

produce 100-year flood and floodway elevations for the study mreaSj

4. Draft 100-year flood and floodway boundaries with elevations where
appropriate on to best available topographic maps.

l

5. Draft 100-year flood profile of study areas.

6. Submit hydrology and REC-II input/output data and basic data
narrative format to Regional Project Officer.

E. Submission Date: January 31, 1990~

F. Regional Office Project Officer: Raymond T. Lenaburg

Cost Estimate - To accomplish this task, we have negotiated the stagr
hours required by the Los Angeles District with your Floodplain Manaqame,rt
Branch.

We have listed below subtask items, staff hours/and costs.

Subtask
1. Reconnaissance, Bibliography
2. Hydrology

. 3. Hydraulics
4. Profile Concurrence
5. Accu~ulate Map Material
6. Work Map Preparation'
7. Study.Report Preparation
8. Coordination Activities
9. Tr~vel and subsistence
10.DJ.rect Material and Computer

Staff Bours
48
40

300
8

8
32
72

136

Totals 644

Costs
$ 2,396

2,164
12,997

346
346

1 114
2,322
5,388
1 ,200 o'

1,442
$ 29,71.5--" .

.'

)

Fun H in the amoun·t of $ 29,715 are available from the following acco\llo~c'.·

E."lW-89-E-2994

Reporting and Billing - Monitoring of t.'lis proj ect will be done' on "
'luarterly basis with additional communications done by phone. All 1080
billings for this project must be sent to the Regional Project Officer for
'certification prior to our forwarding to Headquarters for payment.

If you have any questions regarding this task letter, please contact ·tha
Rfigional Project Officer, Raymond T. Lenaburg at (415) 923-7181.

Sincerely,

Nicholas B. Nikas
Chief
Natural & TochnologicallIazards Division
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cc:
Record File: RIX NTH
Reading File
Chron File I

Ckn LJ,,;}-"i? 8'1
FEMA/RIX/NTHD}R£~albur~/em 6/28/89

COORD :.-,---,--::--=::f~_...,..-_(;_-_J.-_"\-=-~-,..'6_,,) _
~hief, FIP Branch date

COORD v({:dz .~
Regional Dl.rector ffte.! {/
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[·PISP·OSITION.FORM ':
1:0'0 v.:··Ol .:....:...;~..;..._"; ~A :I"'o.'~.· 1h .. ·D•.;OO ..... ;,~·::~ .. <'>'., TACO.

'., . , .
" . ~'.....

" .-

Order for Reimbursable Services'

.• 1.

CM r '3

..'.
'., .

OATf.

'. .

, ."

FROM C, Sudget SranchTO

CESPL-RM":S

.. /.:/.

The:' rollOl<iri'9 order for reimbursable services has been received in l:Jle Budget Br'anch and a
copy ii forwarded for your evaluation .. Please complete CMT 2 identifying:a~pli~able ,dollar
amount equal to tdtal funds provided. and return to the.Budoet Sranch within t~ri"(lO) ~~ikiriq

dovs other~ise order will be returned without acceotance.

Chg 0-..,. -'- .·_. _

tJ5;eL5("

'" .'.

TO C, Sudget Branch. ,.OAT~'~~f
-'

________. Ord~ r Expi ra ti on: .: __' _':_.:_:_.. -,-_...,.:-'--'-...,.:_

·..fi~:~:~)i(~/2;~·· .,., ..' .. ,.... -::'
. - HAR1 11cFADDEN-----·-- "',:" -. . .
._. SUdgetOf ficer ._:~;~ :_ .._... <:, ~ .'=~ :=. :"=:':'~:'=',: ..,

Description:-------

. ,,;---:.:~-_._....-- -- .

')':~" :-.......... _ ...._.::::~-_.. ....
....... .-- '.' ..... -._-_ ... _...._-_ ...._ .. _p_ .... -.

-..~ ;-:.... _---#.:.~, .

.' "

.:::./;:..:.•..:" .. ::.,: ':>(a) ..:, limitation'::' Rdat"d to Constructi~n (ECC S._'._,,_.. _.__---"---_'_._.) $ _

·~.?-~;,:,~::::·,::?::".~:(b):.:;.~O~~li~it.at~~n P.elated to'. Co~str~c·tion.(E~t:s__....:..·,_.---,-..__)'$ _

',::: '., ":~'.':., ,"(c)" 'Non-limitation /:lot Related to' Ccinstruclion . _::.:,:'.-'., $ _

" .. :";;(4) Contract Hodification ",'- "

;."

>.:. -

.... ;-:-..:. ~'.

... .....: ..
-.

... '

. _....;~ .....;
'.' ..:

... ~.

" ..

... '.

"." ..

'.' ..
'.. _.. '

3.,·'.'/runds·,'p;:ovided :(j'ri"this'.o~der'will be ,used for' the FollOWing: "::

~>- ::: ~:":C~ntra~t: ;.. :....:.::'

··'"··:·/-:(l)'.I:iilitarY''' '; Civil "

.",·):.'-':·(i) ", A-EDe~ign Contract ---Open-End A:'r:. Contra'ct _.__....:

:'.. '.<.-- '(3). Basic"·'·C~ntract:.

'.

.' .

.'

. Outside' Scope'--.:~ .

)

,.' (a) ".l1od{ fica ti'qn is: \'Jithin Sc~pe

(b) 'Contract D AOP--------
"(c) Ne'" Delivery "Order Existing 0.0.0 ).,. ,ADP

. (d)' "-cimit,£ion',- Relritcd to Ccn;t~uc.tion.:{ECCS ... ..:) S

)i:.-.:~ ~~""::;,~:':;;::'(~ ),~N~n':limita tion- P.ela ted to' Co~~t.i-':;ctio~;:(ECC :;; ':;/;'.>':, :): ....----

.. ,> '.". .".,' (f) Non-limitation Not' Rel"ted ·t~ Co~;'t'~uction"" . .$
.....;.~ .(~) n~h ....... ·I:: .... .r> ... '; ,t',,' :. ... :.. 1h----



II Greenhorne
7500 GREENWAY CENTER DRIVE •

& O'Mara,
SUITE 700 • GREENBELT, MD 20770 •

Inc.
(301) 220·2019

ENGINEERS ARCHITECTS PLANNERS SCIENTISTS SURVEYDRS PHOTOGRAMMETRISTS

Federal Regional Center, Region DAT.E 4/19/B9 JOB NO. 68
IX

Building 105 RE: ""np T ...,
,~ .

Presidio of San Francisco
Phoenix (CY) AZ

San Francisco, CA 94129 SC 1551

ATTENTION: Mr. Ray Lenaburg

GENTLEMEN:

WE ARE SENDING YOU THE FOLLOWING ITEMS

o SPECIFICATIONS

o UNDER SEPARATE COVER:

DESCRIPTIONS

[l ATTACHED:

o
IX] __-=S-=e-=e'---"B-=e-=l"'o-"w _

o COMPUTATIONS

o COPY OF LETTER

o PRINTS

APPLICATIONS

TRACINGSo
o

VIA: GI MAIL o INSURED o BY HAND o MESSENGER o PICK UP

COPIES DATE OR NO. DESCRIPTIONS

1 set Microfiche containing HEC-2 data for Phoenix (CO) AZ

*Please note that there are no work maps available at FEMA's ESDP

Archives

THESE ARE TRANSMITTED AS CHECKED BELOW:

PLEASE RETURN TO US AFTER USING

AS APPROVED BY _

AS SUBMITIED FOR APPROVAL TO _

o
o
Q
Q

FOR APPROVAL

FOR REVIEW

FOR YOUR USE

you
AS REQUESTED BY _

o
o
0-------------
o

REMARKS:..' T_h_i_s_nu_'_c_r_o_f_i_c_h_e_i_s_f_o_r_Y,--o_u_r_u_s_e_a_n_d_n_e_e_d_n_o_t_b_e_r_e_t_u_r_n_e_d_,__I_f--=.Y_o_u_h_a_v_e_q~u_e_st_l_'o_n_s_,_

please call Faith Diehl at (301) 345-7924 or me at (301) 220-1863,

Ir "NCLOSURES ARE NOT AS NOTED. KINDLY NOTIFY US AT ONCE.

cc: Mr. Alan Johnson w/o enclosures

FTD/MGH Alb Manager

ANNAPDlIS.MO • ATlANTA.GA • AURORA,CO • BALTIMORE,MO • CULPEPER,VA • OULUTH,GA • EXPORT,PA • FAIRFAX,VA
GREENBELT,MO. LEESBURG,VA. MANASSAS,VA. ORLANOO,FL. RALEIGH,NC. ROCKVILLE,MO. TAMPA,FL. WESTPALMBEACH,FL



NOTES '1'0 ESDP MICROFICHE USERS

This set of microfiche contains a microfilm record of some of the backup

materials for the Flood Insurance Study (FIS). These materials were

developed by the Study Contractor and Technical Evaluation Contractor under

contract to the Federal Emergency Management Agency (FEMA).

Immediately following the notes is an Inventory Sheet that lists the

available FIS backup materials. The Inventory Sheet indicates which items

were microfilmed as well as the number of pages associated with each item.

Materials larger than ll"xl?" or of poor image quality were not microfilmed.

These materials were maintained in hard-copy form at FEMA's Engineering Study

Data Package (ESDP) Information Facility.

A title sheet precedes the listing of all data for each item. Data for

items 6A, Hydrologic and Hydraulic Computations, and 6B, Computer Listings,

are listed by flooding source for ease of retrieval. To further assist the

user, the name of each flooding source on the title sheet can be read without

the aid of a microfiche reader.

Portions of the FIS may have been revised since the original study was

completed. The community has been notified of the revisions. To ensure that

you have the most complete and up to date data, please contact the community.



fLOOl)' 0.NAGEl1ENT SECTION
'ARIZONA DEPARTI1ENT OF ,WATER
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FLOODPLAIN DELINEATION REQUEST ...., ."

R'2questing Agency: City of Phoenix----'---------,----------
Floodpia i n ~l a nag e me n t ~u r i s die t ion: -'C"'l"-·t=-Yl..-'o",f,-,P,",l",lo",e=,n,,-i,",x~ _

, .~\ ~v\

Contact/Requestor: Paul Kienow, FI 0 plain Hanagement Engineer

Address:

Telephone number:

125 East Washington Street ~
l

Phoenix, Arizona 85004

(602) 262-4960

$1/,) C.OY\\..QAr
M~ ~()(jr:

Description ofarea(s) to be delineated. Attach map denoting
area(s).

Hoon Valley Wash Floodplain ,'- above Sweetwater Avenue map attached.

)

mapping available? ...K-Yes No

2 'Date: 2-20-86 Scale: 1"=100 I Cq~ntour Interval:-----
,Are there any dnfor~atiori ~ources'such as past studies or reports?

X Yes No If so list all known sources of information.

Report by Bob Ward, P.E.

Detail the Reason(s) why this area needs to be delineated,
inclUding problems and inaccuracies of existing studies,
development pressure or any other factors which would justify the
need for the delineation.

Area has never been studied by detailed methods - many homes are obviously too

high to flood.
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No-Action Alternative

Regional 2020 Baseline Conditions

Under this alternative, buildout of existing water contracts would negatively affect
the aesthetic value of Shasta Reservoir, but it would also improve aesthetic conditions on
the Sacramento River and at Clair Engle Reservoir.

Sacramento River. Under the No-Action Alternative, the frequency of low flows in
both the Keswick Dam to Red Bluff reach and in reaches below Red Bluff would decrease.
Thus the primary visual quality indices for this alternative are positive (see Table 4J-l).

There would be some riparian vegetation changes associated with this alternative but
the aesthetic changes (secondary effects) caused by these vegetation changes would be
minor. The combined primary and secondary effects of this alternative are expected to
have a minor effect on the aesthetic quality of the river.

Reservoirs. Under the No-Action Alternative, the visual quality index for Shasta
Reservoir would be -8, indicating that out of the 171 summer months of record (3 months
x 57 years of record), 8 more months had severe drawdowns than under existing conditions
(Table 4J-2). This represents a 15-percent increase in the frequency of severe drawdowns.
Clair Engle Reservoir has a +12 index value under this alternative, indicating a reduction
in the frequency of severe summer drawdown in that reservoir.

Site-Specific 2020 Baseline Conditions

Under this alternative, growth would occur only in urban agencies in Yolo and
Solano Counties. Secondary aesthetic effects associated with urban development in these
counties would include loss of open space vistas along major highways due to conversions
of oak woodland, grassland, and wetlands to urban uses, and loss of scenic rural roadway
vistas due to urban conversions. Existing wetlands in refuges would be converted to upland
habitat, resulting in some visual changes, but no open space or scenic vistas would be lost.

Alternative 1 - Option A

Regional Impacts

Sacramento River. Alternative 1 - Option A would reduce the frequency of low
flows on the Sacramento River from Keswick Dam to Red Bluff (primary visual impact
index of +20) and increase the frequencies of low flows below Red Bluff (index value of
-10). Table 4J-3 presents the Sacramento River primary visual quality impact indices.

There would be no significant secondary aesthetic impacts of Alternative 1 - Option
A because there would be no significant vegetative changes as compared to the No-Action

4J-3



Table 4J-1. Aesthetic Effects of the No-Action Alternative:

Sacramento River Service Area

Percent
Visual Change

Months Quality from
Location a N D J F M A M J J A S Index 1985

Keswick Dam +7 +3 0 -3 +1 +3 -1 -1 +1 -3 -5 +3 +5 2

Red Bluff +10 +5 0 +3 +3 +4 +1 +5 +17 +8 +16 +7 +79 36

Note: A negative value indicates an increased frequency in low flow conditions.

4J-4
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river. For each alternative the frequency of flows equal to or less than the mean monthly
flows from the 10 years in the 57 years of record designated as dry years were compared
to the frequency of dry-year flows under the No-Action Alternative. A primary visual
impact index was developed for each water contracting alternative using this comparison.
This analysis was done for two stations: below Keswick Dam and below the Red Bluff
Diversion Dam. The comparisons were done on a montWy basis using mean monthly
flows for all 12 months of the year. No-Action Alternative flows were compared to the
1985 flows. All other alternatives were then compared to No-Action Alternative.

Although this index methodology cannot detect subtle changes to visual quality
caused by small reductions in flows, it is useful as a tool to compare the degree of impact
caused by each alternative. Index values that lead to a 50 percent or greater increase in
the frequency of low flows are considered to represent significant impacts.

Estimated changes in vegetation (see the "Vegetation and Wildlife" section of this
chapter) were used to evaluate the secondary impacts of altered river flows on the aesthetic
values of the Sacramento River. The results of the vegetation impact assessment were
combined with the primary impact index values to determine overall aesthetic impacts of
each water contracting alternative.

Reservoirs

Aesthetic quality data are also lacking for Shasta and Clair Engle Reservoirs. No
benchmark water surface elevations below which visual quality is significantly reduced have
been identified. Primary visual quality impact indices were developed for Sbasta and Clair
Engle Reservoirs in a way similar to that described for the Sacramento River except that
only the months of June, July, and August were used. The analysis was limited to these
months because the majority of the recreational user days occur on these reservoirs during
summer.

No secondary visual quality impacts would occur at the reservoirs.

Site-Specific Service Areas

The only impacts of the water contracting alternatives on upland areas would be
secondary impacts associated with urban growth at the site-specific level. In most cases
these impacts would be associated with growth likely to occur with or without the project
and thus cannot be attributed solely to water contracting. These secondary impacts could
also vary greatly depending on local land use planning. Because specific development
areas and development types are not clearly defined, the aesthetic impacts of water
contracting on upland areas were only generally evaluated.

4J-2



AESTHETICS

Introduction

The aesthetic effects of reduced flows may be classified as primary or secondary
(Sands 1985). Primary effects are those that directly alter the intactness, vividness, and
variety of the visual resources through manipulation of water as a visual element in the
landscape. Secondary effects are the result of long-term flow reductions on other visual
elements combine with water to form the visual resources of the landscape. These issues
were the primary issues raised during the scoping process and are therefore the focus of the
analysis below.

Primary Impact Mechanisms

Primary visual resource impacts are those caused by direct manipulation of water,
which in turn causes a change in the balance of the visual scene. Examples of primary
effects that could occur along the Sacramento River include larger expanses of exposed
banks and gravel bars, reduced expanses of water, and changes in the amount of rapid or
riffle area. The major primary visual resource impact that could occur at reservoirs would
be a larger, more exposed bathtub ring or a more frequently exposed ring.

Secondary Impact Mechanisms

Examples of secondary impacts along the river include vegetation changes, reduction
in wildlife use, and drying up of pond or wetland areas adjacent to the river.

In the long term, vegetation along the river could be altered in several ways by flow
changes including a dying-back of high-terrace riparian vegetation, willow encroachment on
gravel bars, reduced regeneration potential due to drier soils and lower groundwater levels.
(See "Vegetation and Wildlife" section of this chapter.) These mechanisms could result in
less peripheral vegetation for the focusing and framing of views and could detract from the
visual buffer between the river and adjacent agriculture or urban activities. The species
composition of the vegetation along the river could also change with differences in the flow
regime, thus affecting the balance of the visual scenes.

Sacramento River

No visual assessment studies have been done to determine benchmark flows at which
primary visual quality impacts can be perceived on the Sacramento River. To evaluate the
impact of the water contracting alternatives on the aesthetic quality of the river, it was
assumed that low flows associated with critically dry or dry years in the past were less intact
and vivid than those of wetter years. Based on this assumption, each alternative was
evaluated with regard to changes in the frequency of low flows. It was assumed that
changes in high flow would not have a significant primary effect on visual quality of the

4J-l
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City of Phoenix
ENGINEERING DEPARTMENT

September 1, 1989

u. S. ARMY CDRPS OF ENGINEERS
Hydraulics Section
300 North Los Angeles Street
Los Angeles, california 90053

Attn: Mr. Dan ~1oore

Room 6042

Dear Dan:

As discussed in our telephone conversation of last Friday, enclosed are 100
scale prints of: quarter-section maps, aerial maps, and 2 ft.-interval contour
maps of an additional square mile of land contributing to the rvtx:>n Valley "YJash
floodplain. Also included is a oomposite print of property lines and
topc:graphic contours for each of:

Quarter Section 33-29, 30
32-29, 30

In addition~ a copy is enclosed of a floodplain analysis prepared by Water
Resources Associates, Inc., for a client situated on the south side of
'Il1underbird Road west of 13th Lane. That report includes a HEC-2 run.

We are seeking to compile data on the culverts located within this floodplain.
In particular, we expect to furnish infonnation al:>out the culvert under
Thunderbird Road west of Coral Gables, and the one under 7th Street @ I-Iearn
Road. We will forward this material within a few days.

Thank you for your efforts toward providing us improved floodplain mapping for
the Moon Valley area.

/
"-
vITLLIAM BORING·, P E.
Floodplain Engine r

\VB/aff

Attachments

c : t'1r. Saldamando
Mr. Kienovv

125 East Washington Street, Phoenix, Arizona 85004-2342
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City of Phoenix
ENGINEERING DEPARTMENT

April 3, 1989

Mr. Ray Lenaburg
FEDERAL EMERGENCY MANAGEMENT AGENCY
REGION IX
Presidio of San Francisco, Building 105
San Francisco, california 94129

Dear Ray:

MX)N VALLEY WASH FUX>DPIAIN
FID 0003

Enclosed are the blueline prints we discussed last Friday norning. They
consist of 9-sheet sets of the following maps:

• Contour/Topographic

• Composite of Contour and property quarter-sections

Aerials

The scale of all (27) maps is 1"=100 1
•

125 East Washington St.
Phoenix, Arizona
85004-2342

The City is hopeful that this information, along with the background data you
have ordered from v\Jashington, will erlable FEMA. to revise the present AD (2 1

)

zone to one that is more precise and well-defined.

Please contact us (602-262-1883) if we can furnish any further information.
Thank you for your attention to this determination.

WIILIM1 BORING, P. •
Floodplain Engineer

vVB/aff

Attachments

c: Mr. Gofonia
Mr. KienOW'
Ms. Miller, ADWR
Mr. Saldamando



City of Phoenix
ENGINEERING DEPARTMENT

October 10, 1989

~1r. Dan Moore
U. S. ARMY CORPS OF ENGINEERS
Hydraulic Section, Room 6042
300 North Los Angeles Street
Los ~ngeles, California 90053

Dear Dan:

MOON VALLEY WASH
FLOODPLAIN REFINEMENT

Enclosed are mylar reproductions of the six quarter-section
contour maps you requested:

Q.S. 33-27, 28~ 29
32-26, 27, 29

Please do not hesitate to contact us if we can provide any
further information.

yours,

WILLIA~1 BORING ~

Floodplain

\iB/aff

Attachment

• E •

c: Mr. Kienow
Mr. Saldamando
~1s. Miller, AD\llR

125 East Washington Street, Phoenix, Arizona 85004-2342



INTRA- ARMY ORDER FOR
REIMBURSABLE SERVICES 96x3122 S96041 (BZ 231)

2

~ NUMBER

Ltr

ORDER

b DATE

24 'Jul 89-----. ,._.~----------- ,...---------'--------_-1
For UN at lhi. form, M!e AA 37-1<~aod AR
37-110: the pt'O()()OeOt IIQeOCY il USAFAC. 3018 1/4 7Wl 01

CJ FUNDED U AUTOMATIC

J. CHANGE OAOER

~ NUMBER t) DA TE

4. TO BE PERFORMED BY (Command. Installacion or .·\ctiuityJ.
ADDRESS (Include ZIP Codt!J, AND AUTOVON NUMBER

US ARmy Corps of Engineers
PO Box 2711
Los Angeles, CA 90043-2325

5. ORDERED BY {Command. In.talLation or A"ti"ity), ADDRESS
.Jlncluuc ZIP CodeJ. AND AUTOVON NUMBER
¥ederal Emergency Management Agency
REgion IX Bldg 105
Presidio of San Francisco, CA 94129

l

6. DESCRIPTION OF SERVICES TO BE PERFORMED

1. Funds are provided for Limtied Map Maintenance Program (LMMP) lAW Interagency
agreement EMW-89-E-2994, Project Order 8 dtd 30 Jan 89 and FEMA ltr dtd 30 Jun 89.

2. Description of Project:

Community: City of Phoenix, Arizona

3. SF 1080 or DA 4445-r billings will be submitted to above ordering office, Regional
Project Officer, Raymond T. Lenabtirg'(415)923-7181 for certification prior to our
forwarding to Headquarters for payment.

4. FEMA POC:
LAD POC:

Raymond T. Lenaburg (415)923-7181
Gregor Grigorian (213)894-5375

I;

2 7

7a NAME AND TITLE OF ORDERING OFFICEh b. SIGNATuRE .. c DATE

Ba. ACCOUNTING CLASSIFICATION

ORIGINATING FINANCE AND ACCOUNTING OFFICE APPROVAL

INCREASE ..."MOUNT OECREASE AMOUNT REV1SEO ..~tv'OUNT -_

C.CHANGE
I

b. AMOUNT I
1-- ----"-_$2_9_,_7_15 0_0__

1

9. Services to be performed pursuant to this order are pr~perly chargeable to tIle apprupri-
ations or other accounts indicated above until the expiratiun
date of this order. fDay· Month· Year)

10 a. TYPED NAME AND TITLE OF APPROVING OFFICER b. SIGNATURE C. DATE

ACCEPTING OFFICER

11. TH~ ABOVE TER~~S AND CONDITIONS ARE SATISFACTORY AND ARE ACeE-PTeD.
a. TYP:D "iAME AND TITLE OF ACCEPTING OFFICER

J ~ _ MARY MCFADDEN ·vv fi'udge~ ,Officer

b.SIG.NATUAE .~.. ' .. ' ().

.,~1j~~0~·~:-
~l __- '

c. OATc: ACCE?TED

'24Jul 89

DA FORM
1 JUN,77 2544

EDITI~NOF 1 OEC 75 WILL BE USED UNTIL EXt-1AUSTl::(J,
v U.S,GPO: 198o.... ':'A-3e~
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JUN 30 {gOO

Colonel Tadahiko Ono
District Engineer
u.s. Army Corps of Engineers
P.o. Box 2111
Los Angeles, California 90053

Dear Colonel Ono:

Interagency Agreement EMN-89-E-2994, Project Order 8, was signed January
30, 1989, authorizing FEMA Region IX to obligate monies to the Corps of
Engineers (COE), Los Angeles District, for the purpose of maintaining the
accuracy of our Flood Insurance Studies. The program, the Limited Map
Maintenance Program (Ll.fl1P), allows us to accomplish this task by
identifying critical errors in our existing studies; identifying areas
that are experiencing previously unexpected development and acontracting"
with the COE to reanalyze or study those identified areas.

The purpose of this letter is to authorize the COE, Los Angeles District,
to proceed as of the date of t~is letter, with work and expend monies not
to exceed the amount of the estimate provided below. This letter is the
task letter mentioned in the tsLimi ted Map Maintenance Program Guidelines If I

dated December 1987.

Description of Project

A. Community: City of Phoenix, Arizona

B. Flooding Source: Moon Valley Wash and Moon Valley Tributary

c. Limits of Study: See attached map showing methods and areas of study_

D. Scope of Work: For this LMMP, project the study will produce the
100-year flood and floodway boundaries with
elevations for 1.8 miles of Moon Valley Tributary

• ~nd 'I.8miles of MoorryalleY,Wash.,
SpecificallYI the task will include:

1. Coordination with the City of Phoenix and Maricopa County to obtain
topograph.ic information, hydrology, cross-sections, improvement plans
and historical flood information for the study area. I

2. Review, mod~fication,and development of 100-year flood ~ischarge

information.
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3. Review and modification as necessary10f existing BEe-II model to
produce 100-year flood and floodway elevations fo~ the study areas.

4. Draft 100-year flood and floodway boundaries with elevations where
appropriate on to best available topographic maps.

/

s. Draft 100-year flood profile of study areas.

6. Submit hydrology and HEC-II input/output data and basic data
narrative format to Regional Project Officer.

E. Submission Date: January 31, 1990.

F. Regional Office Project Officer: Raymond T. Lenaburg

Cost Estimate - To accomplish this task, we have negotiated the staff
hours required by the Los Angeles District with your Floodplain Management
Branch.

\fe have listed below subtask items, staff hours/and costs.

Subtask
1. Reconnaissance, Bibliography
2. Hydrology

, 3. Hydraulics
4. Profi.le Concurrence
5. Accumulate Map Material
6. Work !-lap Preparation '
7. Study.Report Preparation
8. Coor;dination Activi ties
9. Trhvel and subsistence
lO.DJrect Materi,al and Computer

Staff Hours
48
40

300
8

8
32
72

136

Totals 644

Costs
$ 2,396

2,164
12,997

346
346

1 114
2,322
5',388
1 ,200 .'
1,442

$ 29,71S
~,.,:,.;,'".::,

Fun'l~·, in the amount of $ 29, 715 are available from the following 'account:,'
EMW-89-E-2994

Reportinq and Billing - Moni toring of this proj ect will be done' on a
'~luarterly basis with additional communications done by phone. All 1080
billings for this project must be sent to the Regional Project Officer for
'~e~tification prior to our forwarding to ~eadquarters for payment.

If you have any questions regarding this task letter, please contact the
R~gional Project Officer, R~ymond T. Lenaburg at (415) 923-7181.

Sincerely,

Nicholas B. Nikas
Chief
1'1atural & Technological II_azards Division
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1. INTRODUCTION

The City of Phoenix awarded a contract to Floyd M.Whitmore Engineers, Inc. to prepare

construction plans for pavement improvements to 7th Street between Roberts Road and
, ....

Gran.ew Road.

Part of-the contract "Scope Of Work" directed Floyd M. Whitmore Engineers,lnc. as follows: "From
~ ~

Thunderbird- Road to Breaburn Drive the existing cross drainage structures shall be removed and

replaced as necessary with pipe or box structures of equal capacity. The catch basins shall be

connected to the existing or replacement cross drainage structures."

During the course of design, Floyd M. Whitmore Engineers, Inc. alerted the City of Phoenix

Engineering Department that designing the project drainage per the above mentioned portion of

the contract "Scope Of Work" might have an undesirable impact on the peak rate of rainfall runoff

reaching certain private streets west of 7th Street. .

After "in-house" study by the City of Phoenix Engineering Department, a contract change order

was issued authorizing the study contained in this report.

2. PURPOSE OF STUDY

The purpose of this study is to investigate and determine the sources of two-year-storm event

rainfall runoff that presently drains onto and across the area roughly bounded by 7th Street on the

east; a drainage way parallel to and approximately 1,320 feet west of 7th Street on the west; a

drainage way approximately along the south line of Section 8, T.3N., R.3E., on the south; and

Hearn Road and a westerly extension of the monument line of Hearn Road on the north. After the

rainfall runoff sources have been identified, it is the continued purpose of this study to determine

the volume of mo-year storm runoff that presently reaches the private streets within this area and
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to investigate and make a cost estimate comparison of drainage design alternatives that limit the

rainfall runoff onto the private streets, after 7th Street pavement has been widened, to an amount

no greater than what exists at present.

3. AREA CONTAINING PRIVATE STREETS INVESTIGATED BY STUDY

The area roughly bounded by 7th Street on the east; a drainage way parallel to and approximately

1,320 feet west of 7th Street on the west; a drainage way approximately along the south line of

Section 8, T.3N., R.3E., on the south; and Hearn Road and a westerly extension of the

monument line of Hearn Road on the north, is a planned residential area development of

individual homes.

The following subdivisions comprise the area: Hillcrest Five 163/149, Hillcrest Six 170/36,

Hillcrest Seven 186/1 and Hillcrest Eight 192/26. These four subdivisions contain a total area of

approximately 38 acres. Approximately 350/0 of this 38 acres is impervious. Street pavements

cover approximately 16% of the total area, paved driveways cover approximately 3% of the total

area, and building roof cover approximately 16% of the total area.

These four subdivisions are divided into 110 residential lots, two recreation tracts, and numerous

other tracts for drainage, public utilities, and access for emergency and service vehicles. A single

family dwelling unit exists on each residential lot and a community building exists on one of the

recreation area tracts.

Street pavements within the area are asphaltic concrete with curbs and sidewalks. The streets are

private and all lot owners have an undivided interest in the street tracts. The east-west streets are:

Boca Raton Road, Calavar Road, Tam-O-Shanter Drive and Piping Rock Road. The north-south

street is Burning Tree Place. Calavar Road has an inverted crown pavement; the other streets
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have pavements with raised crown along the centerline. Only Calavar Road and Piping Rock Road

receive runoff from drainage areas east of 7th Street.

Residential lots in these subdivisions have been graged so the front part of the lot drains onto the

adjacent street pavement and the rear of the lot is a.sump that retains rainfall runoff.

4. SCOPE OF FIELD WORK

The scope of field won< for this study includes the following:

A. Cross section the grass area on the west side of 7th Street from Roberts Road to

Hearn Road and the south side of Hearn Road from 7th Street to Cantebury Lane

between the back of existing sidewalk and masonry wall parallel to the sidewalk;at

intervals of 25 feet or less.

B Cross section the existing concrete lined drainage channel located along the south

line of Section 8, T.3N., R.3N., R.3E., from 7th Street to a point approximately

1,400 feet west of 7th Street, at intervals of approximately 50 feet.

C. Cross section the existing 90ncrete lined drainage channel known as "Moon Valley

Wash", located north of Hearn Road, from 7th Street to a point approximately 1,400

feet west of 7th Street, at intervals of approximately 50 feet.

D. Cross section the private streets named in the "Area Containing The Private Streets

Investigated By Study" at close enough intervals to be able to determine the

hydraulic characteristics needed to estimate the rainfall runoff spread for the 2-year

storm.

E. Field check the drainage maps prepared in the office.
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5. SCOPE OF OFFICE WORK

The scope of office work for this study includes the following.

A. Preparation of hydrologic base map of the study area.

B. Delineation of drainage areas showing. flow pa~hs.

C. Preparation of cross sections of the grass area between the back of sidewalk and the

masonry waiL

D. Evaluation of the existing grass area between the back of sidewalk and the masonry

wall.

E. Evaluation of existing concrete lined drainage channels.

F. Evaluation of existing private street pavements.

G. Analyze effects upon rainfall runoff onto private streets due to widening the 7th Street

pavement, employing various drainage design alternatives.

6. HYDROLOGY BASIS

Information contained in the latest edition of City of Phoenix "Storm Drain Design Manual - Storm

Drains With Pavi~g Of Major Streets" and "Storm Drain Design Manual - Subdivision Drainage

Design" is the basis for the hydrology cal~ulations made for this study.

The "Major Streets" manual is the source of criteria used in making all calculations except that the

"Subdivision" manual is the source of criteria for detention.basins and for roughness coefficients

used in the Manning Formula.
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Time of concentration calculations made for this study conform to the criteria contained on page 2

and the graphs contained on pages 21, 26 & 35 of the "Major Streets Storm Drain Manual". The

referenced graphs are included in this report for the convenience of the reader.

7. EXISTING GRASS AREA ON WEST SIDE OF 7th STREET

Depressions in the grass area form retention basins between the back of existing sidewalk and

the masonry wall on the west side that extend from, Station 18+60 to Station 21 +00, Station

21 +25 to Station 22+00, Station 23+86 to Station 25+06, and Station 25+59 to Station 26+93.

There is approximately 860 cubic feet of existing depression storage between Station 18+60 and

Station 21 +00, 35 cubic feet between Station 21 +25 and Station 22+00, 710 cubic feet between

Station 23+86 and Station 25+06, and 1.,510 cubic feet between Station 25+59 and Station

26+93.

The balance of the grass area between the back of sidewalk and the masonry wall, from Station

15+90 to Station 22+50, is a swale that channels runoff to a 29" x 18" C.M.P.A. at Station 18+47.

The pipe drains the runoff from the grass swale to the east end of Calavar Road.

The balance of the grass area between the back of sidewalk and the masonry wall, from Station

22+50 to Station 25+06, is a swale that channels the runoff to the south side of Piping Rock

Road. There is a depressed section of curb on the south side of Piping Rock Road, west of the

curb return, and the runoff from the grass swale drains through the depression into the south

gutter of Piping Rock Road.
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8. CONTRIBUTING DRAINAGE AREAS

A. Boca Raton Road

Rainfall runoff onto Boca Raton Road comes from residential lots adjacent to Boca

Raton Road. This is drainage area ® on the drainage map.

B. Calavar Road

Three separate drainage areas contribute rainfall runoff onto Calavar Road.

Drainage area<I)is an area east of 7th Street that extends approximately 2,900 feet

east of 7th Street at its most easterly point. The runoff from this drainage area collects

in the north gutt~J of Roberts Road and flows-west to 7th Street; thence north along

the east side of 7th Street to an eXisti.~g storm inlet on the east side of 7th Street,

approximately 240 feet north of Roberts Road; thence west under 7th Street through

a pipe culvert to the grass area between the west sidewalk and the masonry wall on

the west side of 7th Street.

Drainage area ® is an area east of 7th Street that extends apprt;lximately 800 feet

east of 7th Street and drains towards the east side of 7th Street and collects into a

storm inlet approximately 51 0 feet north of Roberts Road; thence west under 7th

Street through a pipe culvert to the grass area between the west sidewalk and the

masonry wall on the west side of 7th Street.

Some of the rainfall runoff reaching the grass area between the west sidewalk and the

masonry waH on the west side of 7th Street is impounded in a grass covered retention

basin; the balance of the runoff drains into a pipe culvert located between Lots 157 &

158 of Hillcrest Six; the runoff drains westerly through the pipe culvert and empties

onto the east end of the pavement on Calavar Road.
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Drainage area 6· is comprised of residential lots and tracts located within the Hillcrest

subdivisions. The runoff from the residential lots and tracts combines with the runoff

flowing through the pipe culvert located between Lots 157 & 158 and flows west in

Calavar Road.

C. Tam-O-Shanter Drive

Rainfall runoff onto Tam-O-Shanter Drive comes from residential lots located within

the Hillcrest subdivisions. This is drainage area (j) on the drainage map.

D. Piping Rock Road

Three separate drainage areas contribute rainfall onto Piping Rock Road.

Drainage area ® is an area east of 7th Street that extends approximately 800 feet

east of 7th Street and drains toward the east side of 7th Street and collects into a

storm inlet approximately 955 feet north of Roberts Road; thence west under 7th _

Street through a pipe culvert to the grass area between the west sidewalk and the

masonry wall on the west side of 7th Street, south of Piping Rock Road. Some of this

runoff ponds in a retention basin, the balance drains through a depressed curb

section on the south side of Piping Rock Road and continues west on Piping Rock

Road.

Drainage area @ is an area east of 7th Street that extends approximately 800 feet

east of 7th Street and drains towards the -east side of 7th Street and collects into a

storm inlet approximately 35 feet south of Hearn Road; thence west unde~ 7th Street

through a pipe culvert to the grass area between the west sidewalk and the masonry

wall on the west side of 7th Street, between Piping Rock Road and Hearn Road.

Some of the runoff reaching the grass area drains onto Piping Rock Road through a

depressed curb section on the north side of Piping Rock Road, but a large amount
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ponds in a retention basin and evaporates and/or percolates through the masonry

wall onto private property west of the masonry wall.

Drainage area /-8-! is comprised of residential lots and tracts located wijhin the Hillcrest
_I

subdivisions; runoff from the residential lots and tracts combines with the runoff

flowing from the grass area through the curb depressions, and this combined runoff

flows west in Piping Rock Road.

9. RUNOFF ONTO CALAVAR ROAD (2-YEAR STORM) EXISTING CONDITIONS

The maximum rate of runoff flow onto Calavar Road, during a two-year storm, is approximately 8.3

c.f.s.

Appro~imately 55% of this 8.3 c.f.s. flow rate is runoff from drainage areas east of 7th Street.

Approximately 450/0 of this 8.3 c.f.s. flow rate is runoff from the drainage area west of 7th Street.

Calavar Road pavement is inundated to a depth of approximately 3-1/2 inches at the inverted

crown during the peak runoff from a two-year storm. The width of water at peak two-year flow is

approximately 25 feet; 25 feet width is almost from lip of curb to lip of curb.

The spread of water on Calavar Road doesn't increase in direct proportion to an increase in

volume of runoff, after the spread reaches the lip of gutter. This phenomenon is the result of a

combination of the hydraulic radius, the flow velocity,and the wetted cross-section increasing at a

much greater rate than the spread because the curbs restrict the spread. The capacity of Calavar

Road pavement, flowing full from top of curb to top of curb, is approximately 59 c.f.s.
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10. RUNOFF ONTO PIPING ROCK ROAD (2-YEAR STORM) EXIST. CONDITIONS

The maximum rate of runoff flow onto Piping Rock Road, during a two-year storm,is approximately

7.8 c.f.s.

100% of this 7.8 c.f.s. flow rate is runoff from the residential drainage area west of 7th Street.

Runoff from the two contributing drainage areas east of 7th Street fill the retention basins in the

grass area between the back of sidewalk and the masonry wall, on the west side of 7th Street,

before any runoff from these two drainage areas drains onto Piping Rock Road. By the time the

two drainage areas east of 7th Street are contributing runoff to Piping Rock Road, the rainfall

intensity has decreased to an amount that the total runoff onto Piping Rock Road from the

combined drainage areas east and west of 7th Street is less than the peak runoff rate from the

drainage area west of 7th Street.

The depth of runoff at the curb is approximately 3" at the peak runoff from a two-year storm. The

width of water at the peak two-year storm flow is approximately 11 feet.

The capacity of the Piping Rock Road pavement, flowing full from top of curb to top of curb, is

approximately 15 c.f.s.

11. EXISTING CULVERTS

The existing culverts under 7th Street at Stations 16+40, 19+20, 23+80 and 26+85 are very

shallow 29-inch x 18-inch corrugated-metal-arch-pipe. Minimum cover is believed to be

approximately one-half foot. Because of this shallow depth, it will be necessary to remove and

replace part or all of these pipes with pipes or box culverts having more cover, if the existing

drainage pattern is to be continued.
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An existing 20-inch R.C.P. water line, located 20 feet east of the monument line of 7th Street,

has approximately 3.5 feet to 4.5 feet of cover between Roberts Road and Hearn Road. An

existing 12-inch V.C.P. sanitary sewer, located 20 feet west of the monument line of 7th Street,

has approximately 6.5 to 7.5 feet of cover between Roberts Road and Hearn Road.

Consequently the available vertical location for installing cu·lvert pipe across 7th Street is very

restricted.

A 29-inch x 18-inch C.M.P.A. is approximately of equal periphery to a 24-inch diameter pipe.

Therefore, the options for continued use of culverts at Stations 16+40, 19+20, 23+80 and 26+85

for conveying drainage from the east side of 7th Street to the west side of 7th Street are:

1. Remove all portions of existing culvert pipe having inadequate cover and replace with same

size pipe at flatter slopes and more cover.

2. Remove existing culvert pipe and replace with 24-inch diameter pipe on very flat slopes at

locations where the 20-inch water line can be crossed with adequate cover over the new pipe.

3. Remove existing culvert pi·pe and replace with multiple 15-inch pipe crossing above the 20

inch water line.

4. Remove existing culvert pipe and replace with very shallow and wide box culvert crossing

above the 20-inch water line.

5. Remove existing culvert pipe and replace with pipe crossing under the 12-inch sanitary sewer.

This will result in stagnant water being in the pipes most of the time.
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12. ROBERTS ROAD DRAINAGE CHANNEL

The drainage channel west of 7th Street, in line with Roberts Road extended west, is a concrete

lined, trapezoidal cross-section.

It is reasonably uniform in cross-section; the distance across the top is approximately 19 feet; the

bottom width is approximately 8 feet; and the depth is approximately 3.5 feet in most areas,

although the depth is only about 3 feet in locations where the bank is depressed to allow the

entrance of runoff and the depth is about 4 feet in some other locations.

The slope of the easterly 500 feet of channel is approximately 0.0045 ft.lft. and the slope west of

the east 500 feet is approximately 0.0078 f1.l11. Using a coefficient of roughness (n) of 0.16 for

the Manning formula, the estimated capacity of the channel flowing full in the reach having a slope

of 0.0078 ft.lft. is 660 c.f.s.

The Moon Valley Storm Drainage Study, Project No. ST-79190.01 estimated the capacity of this

channel to be 500 c.f.s. The same study estimated the 2-year storm runoff into this channel to be

95 c.f.s. and the 1aO-year storm runoff to be 365 c.f .5.

13. MOON VALLEY WASH

Moon Valley Wash is a concrete lined, trapezoidal cross-section, drainage channel north of Hearn

Road from the west side of 7th Street to 5th Street.

The east 50 feet of the channel varies in width and depth. The cross-section of the balance of the

. channel is reasonably uniform. The distance across the top is approximately 16.5 feet; the bottom

width is approximately 8 feet; and the depth is approximately 4 feet. .
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The slope of the east 200 feet of channel is approximately 0.0189 'ft.lft The slope west of the
,~'

east 200 feet flattens out to approximately 0.0079 ft.lft. Using a coefficient of roughne~s. (n) of

0'.016 for the Manning formula, the estimated capacity of the channel, flowing full in the reach

having a slope of 0.0079 ft.lft/, is 735 c.f.s.

The Moon Valley Storm Drainage Study, Project No. ST-79190.01, estimated the capacity of this

portion of the Moon Valley Wash to be 1,100 c.f.s. The same study estimated the 2-year storm

runoff int.o this reach to be 245 c.f .s. and the 1OO-year storm runoff to be 1,135 c.f.s.

14. EFFECTS OF WIDENING 7th STREET

Widening 7th Street so the west curb will be 15 feet farther west than the existing curb, south of

Station 22+58.5, will have several detrimental effects upon the existing drainage characteristics of

the grass area between the back of sidewalk and the masonry wall.

The existing retention basins between Station 18+60 and Station 21 +00 and between Station

21 +25 and Station 22+00 will be obliterated. This will result in a loss of 895 cubic feet of

depression storage.

The existing retention basin between Station 23+86 and Station 25+06 will be reduced in size

from 710 cubic feet to 535 cubic feet. The existing retention basin between Station 25+59 and

Station 26+93 will be reduced in size from 1,5~ 0 cubic feet to 1,450 cubic feet.

The flow line of the existing grassy swale between the outlet structure at Station 16+39 and the

pipe culvert between Lots 157 and 158 at Station 18+47 will be blocked.

There is enough area between the back of the proposed sidewalk and the existing masonry wall

to excavate new retention basins that will be equal in volume to the depression storage that will be
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lost because of widening 7th Street. However, it will be necessary to re-move many of the existing

trees in order to construct new retention basins.

A new flow line can be excavated between the outlet structure at Station 16+39 and the pipe

culvert at Station 18+47. Again, it will be necessary to remove many of the existing trees in -order

to excavate a new flow line. A new channel between Station 16+39 and Station 18+47 will have

improved hydraulic characteristics compared to the existing grassy swale. A new channel will

result in a lesser time of concentration and a greater rate of runoff onto Calavar Road; it will also

result in decreasing the infiltration area as compared to what now exists in the grassy swale.

15. STRAIGHT GRADING 7TH STREET (ROBERTS ROAD TO HEARN ROAD)

City of Phoenix Administrative Procedure No. 55 states "Minimum desirable longitudinal grade

shall be 0.15% with 0.10% as absolute minimum". City Engineering Department reviewers

usually red-line any longitudinal grade design less than 0.15%. Therefore, in investigating the

possibility of straight grading 7th Street from Roberts Road to Hearn Road, the minimum

longitudinal grade considered was 0.15%.

Roberts Road, east of 7th Street, drains from the east towards the west. The existing drainage

direction of Roberts Road precludes raising the 7th Street and Roberts Road intersection,unless

the westerly portion of Roberts Road is reconstructed, and catch basins and storm sewer are

constructed to sumps in Roberts Road at some point east of 7th Street. Raising of the 7th Street

and Roberts Road intersection was not considered for this reason.

The first investigation consisted of _projecting a longitudinal grade from the north end of the

northeast Roberts Road curb return, at a grade of 0.150/0, to Hearn Road. This proved to be an

impractical grade Une for 7th Street because it blocks the drainage from the driveways and lots on

1 3



the east side of 7th Street. This grade line would result in flooding on the east side of 7th Street

at locations where flooding doesn't presently exist.

The second investigation consisted of projecting a longitudinal grade from the north end of the

existing driveway entrance at Station 15+60.7 to Hearn Road. This grade line will work and all of

the 2-year storm runoff originating east of 7th Street, that presently crosses under 7th Street"

through culverts and onto C~lavar Road and Piping Rock Road, will be contained between the

east gutter and the crown of 7th Street. A catch basin in a sump will be required at the south end

of the ~outheastcurb return at Hearn Road. A connector pipe will be required across 7th Street

between the catch .basin and the Moon Valley Wash west of 7th Street. Moon Valley Wash will be

the outfall for runoff collected in the catch basin. The 2-year storm flow in 7th Street, just south of

Hearn Road, will be 9.4 c.f.s. and it will have a curb depth of 0.36 feet and a pavement spread of

12.0 feet. This curb depth and pavement spread are well within acceptable design limits.

7th Street pavement between Roberts Road and Hearn Road could be given additional

protection from runoff originating east of 7th Street if a catch basin were constructed at the east

end of the northeast curb return of Roberts Road. One M-1 L=10' catch basin would reduce the

2-year storm runoff quantity to 8.7 c.f .5.; the curb depth would be reduced to 0.34 feet and the

spread to 11.3 feet just south of Hearn Road. Inclusion of a catch basin at Roberts Road doesn't

reduce ~he design numbers significantly, but it would be prudent to split the runoff into both the

drainage channel on the west side of 7th Street at Roberts Road and the Moon Valley Wash north

of Hearn Road.
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16. STORM SEWER

It is feasible to drain 7th Street from Roberts Road to Hearn Road by installing storm sewer pipe

from Boca Raton Road to the Moon Valley Wash north of Heam Road.

The two-year storm runoff would require a24-inch diameter pipe installed at a grade of 0.0040

fUft. between Station 16+40 and the Moon Valley Wash at Station 28+30.

It would be necessary to install the new storm sewer pipe approximately 42 feet west of the

monument line of 7th Street. This location is necessary for three reasons:

1. To clear the existing east-west sanitary sewer in Hearn Road.

2. To clear parallel existing water and electric lines.

3. To have entry into the Moon Valley Wash at a point west of the existing C.M.PA under 7th

Street pavement.

The invert elevation of the 24-inch diameter pipe outfall at the Moon Valley Wash would be lower

than the existing wash bottom. Therefore, it would be necessary to remove and replace

approximately 200 linear feet of concrete lining to new elevations.

17. UNDERGROUND STORAGE,

895 cubic feet of underground storage would be required to replace the existing retention basin

~ storage that will be lost as a result of widening 7th Street between Station 18+60 and Station,.,
•
~ 22+00.,
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175 cubic teet of underground storage would be required to replace the existing retention basin

storage that will be lost as a result of widening 7th Street between Station 23+86 and Station

25+00

60 cubic feet of underground storage would be required to replace the existing retention basin

storage that will be lost as a result of widening 7th Street between Station 25+59 and Station

26+93.

The largest diameter pipe that could be installed with one-toot of cover under the area from

Station 18+60 to Station 22+00, and have a gravity drain into the concrete lined channel west of

7th Street at Roberts Road. is a 24-inch diameter pipe. 285 linear feet of 24-inch diameter pipe

would be required to provide 895 cubic feet of volume. 475 linear feet of 6-inch bleed line would

be required to reach the drainage channel.

It is impractical to consider installing pipe for underground storage to replace the volume of

retention basin that will be lost between Station 23+86 and Station 25+06 and between Station

25+59 and Station 26+93. The lost votume of depression storage in these areas would best be

restored by deepening the existing basins.

18. COST COMPARISON

The following is a simplified estimate of cost comparison of feasible drainage design alternatives

that will limit the rainfall runoff rate onto Calavar Road and Piping Rock Road, after 7th Street is

widened. to an amount that does not exceed the existing drainage runoff onto these streets.

This is a simplified cost estimate because none of the construction items; e.g. curb, sidewalk.

pavement. etc; that are common to all of the alternatives are included in the cost estimate.
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EXECUTIVE SUMMARY

This report presents a detailed hydraulic analysis of
floodplain characteristics for that portion of Moon Valley Wash
located in the vicinity of Thunderbird Road and Moon Valley
Gardens VII subdivision. The primary objective of this report is
to define a specific floodplain boundary for Lot 54 of this
subdivision. Between Thunderbird Road and Coral Gables Drive
floodplain characteristics are complicated by the inability of
Moon Valley Wash to contain the runoff from a 100-year event
within its channel boundaries. As a result, flood waters escape
from the main channel and flow across Thunderbird Road at a point
approximately 350 feet east of the Thunderbird Road Bridge. This
overflow is captured by an east/west frontage road along the
south side of Thunderbird Road. This frontage road conveys the
overflow in a westerly direction back to Moon Valley Wash.

Lot 54 is bounded by Moon Valley Wash on the west and the
frontage road channel on the north. Accordingly, a divided-flow
technique was used in this analysis to determine the distribution
of flood waters in the main channel of Moon Valley Wash versus
the overflow that is captured by the frontage road channel. Once
this flow distribution was found, separate water surface profiles
were generated for each channel. These profiles were used as the
basis for defining a high-water line around the perimeter of Lot
54. The analysis was based on a total discharge of 2720 cfs in
Moon Valley Wash.

The results of this analysis indicate that approximately 60%
of Lot 54 is presently elevated above the 100-year floodplain.
With certain limitations, additional fill could be placed along
the northern end of the lot without causing any significant
increase in computed water surface elevations.

Due to the complex hydraulic characteristics associated with
this location, it is recommended that the building pad elevation
for Lot 54 be at least one-foot above the water surface profile
in the adjacent frontage road channel. It would be prudent to
set a finished floor elevation an additional one-foot above the
building pad elevation. Final authority for establishing pad and
finished floor elevations rests with the City of Phoenix.

iv
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was only increased to accommodate the new roadway width of

Thunderbird Road. As part of this road widening project,

significant encroachments were made into an existing drainage

channel (constructed in 1971) that is tributary to Moon Valley

. I
I
j

Wash along the south side of Thunderbird Road.

3. A "Grading and Drainage" plan was prepared by Clouse

Engineering, Inc. in 1984 - 1985. This plan dedicated

approximately 70% of Lot 54 for a drainage easement as part of

the frontage road drainage channel referenced under the previous

item. Accordingly, this drainage plan excluqed Lot 54 from being

developed.

4. Through discussions with City of Phoenix personnel and a

review of City records, it appears that unauthorized "fill" has

been placed on Lot 54 sometime during the 1983 - 1985 era. This

has raised additional concerns relative to a possible reduction

in the flow capacity of the frontage road drainage channel

located along the north side of Lot 54.

The following sections of this report present a discussion

of the technical procedures and assumptions that were used to

develop water surface profiles that acknowledge the present

topography of the drainage system in the vicinity of Lot 54 of

the Moon Valley Gardens VII subdivision.

This analysis is based on a 100-year flood, which has an

estimated peak discharge of 2720 cfs. Although possible upstream

flood control projects may ultimately change this discharge, the

City of Phoenix recommended that this study be conducted on the

basis of 2720 cfs.
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TOPOGRAPHIC DATA SOURCES

Several studies have been completed for this reach of Moon

Valley Wash. In addition to the previously referenced study by

Clouse Engineering,

conducted:

Inc., the following analyses have also been

l. Flood Insurance Study, City of Phoenix, Arizona,

Maricopa County (preliminary, November 5, 1982) , Federal

Emergency Management Agency (FEMA) .

2. Floodplain Delineation of Moon Valley Wash And The

Effect Of Encroachment Into The Moon Valley Floodplain By Lots 50

Thru 54 And 2, Moon Valley Gardens Subdivision, Phoenix, Arizona,

Water Resources Associates, Inc. (WRA) , March 1984.

Although this current study is an effort to present an

unbiased investigation of existing floodplain conditions, the

majority of the cross-sectional geometry for Moon Valley Wash was

taken from the 1984 Water Resources Associates, Inc. study, which

in turn relied heavily on the 1982 FEMA study for cross-section

data. Field inspections of the project site did not indicate

that any major construction had taken place (with the exception

of the frontage road channel) which would render these previous

sections obsolete for use in this new study.

To reflect the ,unauthorized "fill" that has allegedly been

placed on Lot 54, Clouse Engineering, Inc. was retained to survey

two new cross-sections of Moon Valley Wash adjacent to Lot 54.

The ends of these two cross-sections, which were surveyed in

September 1987, extended from the top of a levee on the west side
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of Moon Valley Wash to the east side of Lot 1, of Moon Valley

Gardens VII subdivision. Accordingly, the entire width of Lot 54

included spot elevations for the corners and centers of Lots 52

I
!•

was included in the cross-sections. This new survey also

and 53.

On the north side of Lot 54, six new cross-sections were

surveyed by Clouse Engine~ring (Sept 1987) to reflect changes in

the frontage road tributary channel (due to the widening of

Thunderbird Road in 1985) and possible "fill" along the north

side of Lot 54. These six sections were used to model the

hydraulic characteristics of the frontage road channel from its

outlet at Moon Valley Wash to 11th Avenue.

Field inspections of the floodplain indicate that

considerable fill has also been placed on portions of the vacant

lot located on the north side of Thunderbird Road, between Moon

Valley Wash and Coral Gables Drive. Since the low elevations on

this lot provide a potential overflow area for Moon Valley Wash,

Clouse Engineering was also retained (Sept.1987) to survey a

ground profile along the top of this fill, extending from the

Thunderbird Road Bridge to Coral Gables Drive. The alignment of

this profile was located approximately 20 feet north of the north

sidewalk of Thunderbird Road. This profile provided the

necessary field data to determine if overflows from Moon Valley

Wash would cross Thunderbird Road, east of the bridge.

Geometric data for the Thunderbird Road Bridge was obtained

from field inspections (Sept. 1987) and design drawings from City

of Phoenix Project No. P-78015.00 (FMS Index No. P-780155)-
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Thunderbird Road, 19th Avenue to Coral Gables Drive. These plans

were also used in conjunction with the September 1987 Clouse

Engineering survey to supplement the hydraulic modeling of the

frontage road drainage channel.

III. TECHNICAL APPROACH

This section of the report presents details of the hydraulic

modeling that was used to generate water surface profiles for

the 100-year flood. The Corps of Engineers HEC-2 Program (Water

,

Surface Profiles) was used for the analysis. _

3.1 Modeling Procedure

Upstream of Thunderbird Road, the main channel of Moon

Valley Wash is not capable of containing, within its banks, a

peak discharge of 2720 cfs. This creates the potential for a

divided flow condition as water exceeds the bank elevations of

the main channel and flows south towards a low point in

Thunderbird Road, approximately 350 feet east (at 11th Avenue) of

the bridge. During such large floods, water will be flowing both

under the bridge (in Moon Valley Wash) and east of the bridge

(through the low-spot on Thunderbird Road) into the south

frontage road channel. The frontage road channel carries this

overflow west where it outlets into Moon Valley Wash, immediately

downstream of the Thunderbird Road Bridge. Accordingly, the

hydraulic analysis of this floodplain requires a split-flow

investigation to determine the amount of water passing through

the bridge, as well as through the low area east of the bridge.

Such an analysis was conducted by creating two computerized
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hydraulic models to simulate the flow in the main channel of Moon

Valley Wash and the flow through the frontage road channel.

Numerous combinations of discharge values were run through these

models until a combination was found which produced approximately

equal water surface elevations (in both models) at the low-point

in Thunderbird Road (350 feet east of the bridge) .

Key assumptions used in this analysis are listed as follows:

1. Water will pond along the north side of Thunderbird Road

at an elevation equal to the computed water surface elevation on

the upstream side of the Thunderbird Road B~idge (XSEC 78.002).

For the range of discharges investigated in this study, the

bridge inlet is submerged and the bridge is operating under

pressure flow conditions.

upstream side of the bridge.

This tends to pond water on the

This ponded elevation is assumed

to be constant along an easterly, horizontal extension of XSEC

78.002 to the low-point in Thunderbird Road.

2. The upstream end of the water surface profile for the

frontage road channel is located at 11th Avenue. This location

is adjacent to the low-spot in Thunderbird Road. Accordingly, it

is assumed that the computed water surface elevation at 11th

Avenue (XSEC 4) would pond water into the low-spot on Thunderbird

Road, where it would match the ponded elevation of the water in

Moon Valley Wash at the upstream side of the bridge (Assumption

#1) .
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3. The separate flows

8

(in the frontage road channel and

Moon Valley Wash) that produce the water surface match listed in

Assumption #2 are considered to be representative of the

flow-split that would occur for a total peak discharge of 2720

cfs.

Using the preceding assumptions, the steps in the modeling

procedure are listed as follows

cross-section locations):

(refer to Figure 3.1 for

1. Run HEC-2 model for Moon Valley Wash. Use a starting

discharge of 2720 cfs at XSEC 69.242 (200 feet downstream of XSEC

71.242) and a starting water surface elevation of 1318.59 (this

discharge and elevation match that used in the 1984 WRA study for

this same cross-section). Near the outlet of the frontage road

channel {XSEC 76.772} this discharge is reduced by an amount

equal to that assumed to be flowing in the frontage road channel.

Record computed water surface elevations at XSEC 75.822,

76.772, and 78.002.

2. Based on a linear interpolation of the water surface

profile between XSEC 75.822 and 76.772, compute the water surface

elevation at a point opposite the outlet of the frontage road

channel. For the purpose of this study, the outlet of the

frontage road channel was considered to be 62 feet upstream from

XSEC 75.822 in Moon Valley Wash.
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3. Use the water surface elevation computed in Step 2 to

initiate the HEC-2 model for the frontage road channel. Use a

peak discharge equal to 2720 cfs minus the amount assumed to pass

under the Thunderbird Road Bridge (peak discharge at XSEC 76.772

from Step 1).

After running this model, record the computed water surface

elevation at XSEC 4.

4. Compare the computed water surface elevation at XSEC

78.002 (Step 1) with that at XSEC 4 (S tep 3). If these

elevations are approximately equal (a toler~nce of +/-0.05 feet

was used), the correct flow-split has been found. If they are

more than +/-0.05 feet apart, assume a new flow-split and repeat

the entire procedure.

In performing this analysis, it should be noted that no

attempt was made to generate a difference (energy gradient) in

water surface profile across the low-spot in Thunderbird Road.

In actuality, if water were flowing across the road, the water

surface elevation on the north side of the road would be slightly

higher than that on the south side of the road (excluding a

hydraulic jump condition). The assumption of a level, ponded

condition in this low-spot represents a conservative approach

relative to the flooding potential in the residential area

adjacent to the frontage road channel. In order to develop an

energy gradient across the road, the water surface profile in the

frontage road channel would have to be lower than that across

Thunderbird Road. This would require a reduction in discharge
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for the frontage road channel and a corresponding increase in the

discharge in Moon Valley Wash, upstream of Thunderbird Road

Bridge.

Additional conservatism is included in the analysis of the

frontage road channel by the fact that sub-critical flow

conditions were assumed, when in fact the HEC-2 model was forced

to assume critical depth at XSECs 4, 6, and 7. This indicates the

potential for supercritical flow near the upstream end of the

channel. Under supercritical conditions, the upper reach of the

profile would actually be lower than that for subcritical

conditions.

Sections 3.2 and 3.3 of this report present details relative

to the input data for the HEC-2 models that were used to

implement the described procedure.

3.2 HEC-2 Model For Moon Valley Wash

3.21 Cross-Section Location And Effective Flow Areas

As indicated previously, Figure 3.1 presents a plan view of

the cross-section locations used for the Moon Valley Wash model.

Appendix A contains plots of all cross-sections used in the

analysis.

XSEC 75.332 and 75.822 were surveyed by Clouse Engineering,

Inc. in September 1987. XSEC 76.772 and 78.002 were generated

from field inspections and a review of bridge plans. All other

Moon Valley Wash cross-sections were taken from the 1984 WRA

report. It should be noted that in reviewing the WRA report,

those cross-sections upstream of the Thunderbird Road Bridge were

found to be oriented left to right, looking upstream, while those
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downstream of the bridge were oriented left to right looking

downstream. For use in this current (1987) report, all

cross-sections have been recoded so as to be oriented left to

right, looking downstream. The only possible exception to this

rule might be XSECs 69.242 and 71.242. A plot of these sections

indicates a high levee embankment on the left side of each

section. Based on field inspections near Lot 54, the high levee

embankment is on the right side of the wash. Since the
. .

orientation of these two sections will not alter the hydraulic

calculations, they were not recoded. Hqwever, encroachment

)

stations were set at the top of the levee on these two sections

so as to preclude flow behind the levee. Encroachment stations

were also set near the top of the bank on the right side of these

sections to simulate the effect of block wall fences constructed

on the lots adjacent to Moon Valley Wash {this assumes these two

sections are oriented left-to-right, looking upstream}. As a

matter of interest, it should be noted that a supplemental HEC-2

model was created to determine the impact of possible future

construction of block wall fences along the west side of Lots 52,

53, and 54. Using approximate property line locations, this

supplemental analysis indicated an insignificant rise of

O.Ol-feet would occur to portions of the water surface profile

for Moon Valley Wash.

An encroachment station was also set along the toe of the

east bank of XSEC 75.822. This simulates the non-effective flow

area that will occur along the east bank immediately downstream
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This will occur in response to the bridge skew

directing water into the west bank rather than the center of the

channel.

Only the geometry of the main channel (bank to bank) was

modeled upstream of Thunderbird Road. Overbank areas were

,

)

assumed to be non-effective, since hydraulic control was being

provided by the bridge opening and the backwater profile from the

frontage road channel. The peak discharge used in these upstream

channel cross-sections has been reduced to reflect losses into

the left (south) overbank. Encroachment stations were set on both

the left and right sides of XSEC 78.192 to simulate the

contraction of effective flow area as water approaches the

Thunderbird Road Bridge.

3.22 Mannings Roughness Values

Field inspections of this reach of Moon Valley Wash indicate

that the majority of the wash downstream of Thunderbird Road is

severely overgrown with a thick stand of weeds and desert brush.

Under such conditions, a Mannings On" value of 0.080 to 0.100

would be appropriate. The previous FEMA Flood Insurance Study

used a roughness value of 0.023 for earth bottom channels and

0.035 for earth overbanks. Such values are not representative of

existing conditions in Moon Valley Wash.

In anticipatio~ that the City of Phoenix will implement a

channel maintenance program, a channel "n" value of 0.027 was

used in this analysis. Again, it should be emphasized that this

value does not represent present-day conditions, and is only

being used to generate a floodplain analysis that would simulate
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conditions that might occur with periodic channel maintenance. A

value of 0.027 allows for some scattered brush and grass in the

channel.

If Moon Valley Wash were to be modeled with an "n" value of

0.080 to 0.100, floodplain conditions would undoubtedly be

severe. When the Moon Valley Wash HEC-2 model was run with a

main channel On" value of 0.090, depths of flow were found to

increase on the order of 2 to 2.5 feet. Lots 54, 53, and 52

(along with several more in the neighborhood) would be inundated.

Although very little overbank flow is allowed to occur in

the model (due to encroachment stations and limits on the

available cross-sectional geometry), an overbank "n" value of

0.035 was used. This is consistent with previous modeling by FEMA

and WRA.

Road.

No overbank flow was modeled upstream of Thunderbird

An "n" value of 0.023 was used for the Thunderbird Road

Bridge. This acknowledges a smooth earth bottom and concrete

side-walls.

3.23 Energy Loss Coefficients

Energy losses, associated with changes in the shape of the

channel cross-sections,

coefficients:

1. Gradual transitions

were modeled

Contraction

0.1

with the following

Expansion

0.3

2. Thunderbird Road Bridge

3. Confluence with frontage

road channel

0.3

0.6

0.5

0.8
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The confluence of the frontage road channel and Moon Valley

Wash uses higher loss coefficients to acknowledge the turbulence

that will occur as the two watercourses join at a 90 degree

angle.

3.24 Bridge Model For Thunderbird Road

The cross-sectional geometry for Thunderbird Road Bridge was

based on actual field measurements and cross-checked with the

bridge plans for verification. The span length was measured

perpendicular to the bridge walls so that the data used for the

cross-sectional geometry on the GR cards will reflect an area

that is truly perpendicular to flow. This eliminates the need

for applying a skew factor to the cross-section data.

The vertical height of the bridge opening was measured from

the low-chord (soffet) to the top of existing sediment deposits

under the bridge. This produced a dimension of 6.5 feet. Actual

bridge plans list an average soffet elevation of 1318.86 and an

invert elevation of 1312.0, which provides 6.86 feet of depth.

The measured depth of 6.5 feet was used in the model to provide

an allowance for sediment movement through the bridge.

Due to the presence of a bridge pier, and the occurrence of

pressure flow, the Special Bridge routine in HEC-2 was used for

this analysis. The following parameters were used on the SB

card:

1. Pier Shape Coefficient - Although the actual pier has a

rounded nose and tail, a square nose and tail was assumed on the

theory that debris would collect on the pier and destroy the
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streamlined effect of the round nose. Accordingly a coefficient

of 1.25 was selected.

analysis by WRA.

This is consistent with the 1984 HEC-2

2. Total Loss Coefficient - Based on recommendations in the

HEC-2 Manual, a value of 1.56 was used.

3. Coefficient of Discharge (weir flow) - Since overflow in

the HEC-2 model was confined to the bridge deck, a coefficient of

2.6 was selected. This is based on recommendations in the HEC-2

Manual.

4. Length of Weir Crest A value oL 50 feet was used to

simulate weir flow over the bridge deck. This length is based on

a measurement of the bridge span (perpendicular to flow) between

the wing-walls.

5. Bottom Width of Bridge Opening Based on field

inspections, the total wall to wall span length is 48.25 feet.

This dimension, which is measured perpendicular to flow, includes

the pier width of 1.5 feet.

6. Width of Obstructions The actual pier width is 1.5

feet. Two feet of debris are assumed to collect on each side of

the pier, this providing a total obstruction width of 5.5 feet.

7. Net Area of Bridge Opening - This parameter was based on

the results of field measurements which identified the depth of

the bridge opening as 6.5 feet and two clear-span (excludes pier

width) lengths of 23.375 feet each. The span lengths were then

reduced by 4 feet to account for the debris obstruction assumed

under Item 6. This yields a net bridge area of 278 square feet.
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The bridge has vertical walls.

Accordingly, a value of zero was used for this parameter.

9. Channel Invert, Upstream Side of Bridge - Based on the

bridge plans and field measurements, an invert elevation of

1312.36 was used. As indicated previously, this provides a 0.36

foot allowance for sediment movement through the bridge.

10. Channel Invert, Downstream Side of Bridge - Same as Item

9, elevation 1312.36

In addition to the parameters listed above,

used to define the upstream low-chord (soff~t)

an X2 card was

elevation of the

bridge and the top-of-roadway over the bridge. Based on the

bridge plans, an average low-chord elevation of 1318.86 was

selected. The crest elevation used for weir flow computations

was set at 1321.15 feet. This elevation was based on both

judgement and a review of the bridge plans. It acknowledges the

potential for some debris collection on the guardrail along the

upstream side of the bridge.

3.3 HEC-2 Model For Frontage Road Channel

3.31 Cross-Section Location and Effective Flow Areas

Figure 3.1 also presents a plan view of the cross-section

locations used for the frontage road channel. Geometry for XSEC

5, 6, 7, 8, 9, and 10 were provided by Clouse Engineering, Inc.

on the basis of a September 1987 survey of the area.

In order to provide a slight upstream and downstream

extension of the data, some additional cross-sections (4, 11, and

12) were added to the HEC-2 model. XSEC 4 is a repeat of XSEC 5,

with 0.38 feet added to all the station elevations. This
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increase in elevation is based on a review of curb and gutter

elevations shown on the 1985 record drawings for the Thunderbird

Road improvements.

XSEC 11 and 12 were added to extend the model to Moon Valley

Wash. The geometry of these two cross-sections is identical, the

only difference being a constant 0.40 feet of elevation having

been added to XSEC 12 to get XSEC 11. The shape of these two

cross-sections was based on a modification to the surveyed

geometry of XSEC 10. This modification was made in accordance

with field observations. The invert elevation of these two

sections was based on a ground profile of this channel which was

included in the Thunderbird Road improvement plans. This ground

generated by the 1987 Clouse survey data for this channel.
"f

profile provided excellent correlation with that profile

Due to the location of a residential fence at the left side

of XSEC 6 (between Lots 1 and 89), a flow constriction will

occur. Downstream of this constriction, the effective flow

boundary (south side) was assumed to expand at a 4:1 ratio. This

boundary was used to establish encroachment stations for

effective flow widths on XSECs 8, and 9.

None of the cross-sections for the frontage road channel

include any geometry for areas north of the sidewalk along the

south side of Thunderbird Road. Thunderbird Road was not

considered effective in conveying flow to the west because the

road has an uphill slope, from east to west, as it approaches

the bridge.
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3.32 Manning's Roughness Values

The main conveyance in the frontage road channel will occur

in the street, through XSEC 4, 5, 6, and 7, and in the concrete

drainage channel through XSEC 8, 9, 10, 11, and 12. However,

some overbank flow was allowed to occur beyond the south sidewalk

(as water spreads across Lots 1 and 54) and in the landscaped

median between the frontage road and Thunderbird Road. The

following "n" values were used for different elements of the

cross-sections:

shape of the

the followingwithwere modeledcross-sections,channel

1. Landscaped medians and residential lots - 0.035

2. Bare dirt lot - 0.028

3. Asphalt street - 0.016

4. Concrete channel - 0.013

3.33 Energy Loss Coefficients

Energy losses, associated with changes in the

coefficients:

Contraction Expansion

1. Gradual transitions

2. Confluence with

0.1

0.6

0.3

o. 8

Moon Valley Wash

The turbulence that will occur at the confluence with Moon

Valley Wash was modeled in both XSEC 12 and 11 through the use of

contraction/expansion loss coefficients. since XSEC 12 is

actually at the edge of the wash, values of 0.6 and 0.8 were

used. These values were reduced to 0.1 and 0.3 at XSEC 10 since

it is 22 feet upstream from the confluence.
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RESULTS OF HEC-2 ANALYSES

Since previous discussions have already been presented on

modeling procedures and input data, this section of the report

will only address the results of the analyses.

As a result of several trial and error runs with the HEC-2

models, a flow-split of 2220 cfs in Moon Valley Wash and 500 cfs

in the frontage road channel was found to provide a balanced

water surface elevation at the low-spot in Thunderbird Road, 350

east of the bridge. Specific data on the w~ter surface profiles

is presented in the following paragraphs.

4.1 Moon Valley Wash

Appendix B presents a complete listing of the input and

)
output data for the Moon Valley Wash model. For convenient

reference, Table 4.1 lists pertinent hydraulic data from the

analysis. This information is graphically illustrated in Figure

4.1, which is a profile plot for Moon Valley Wash. Figure 4.1

also includes a ground profile of the existing pad elevations for

Lots 50, 51, 52, 53, and 54. These pad elevations are

representative of ground conditions near the center of the lots.

4.2 Frontage Road Channel

Appendix C presents a complete listing of the input and

output data for the frontage road channel. Table 4.2 lists

pertinent hydraulic data from this analysis. Figure 4.2 is a

profile plot for the frontage road channel. This figure includes

ground elevations from Lot 54 that were measured at the

intersection of XSEC 75.822 with XSECs 8, 9, and 10. A sidewalk
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TABLE 4.1
SUMMARY OF HYDRAULIC DATA

FOR MOON VALLEY WASH'
100-YEAR FLOOD

\

)

Cross-Section

69.242
71. 242
73.242
74.242
75.322
75.822
76.772
78.002
78.192
79.192
80.192
81.192
82.296
83.192
84.192

Discharge
(cfs)

2720
2720
2720
2720

,-2-720
~~72'O

2220\
2220
2220
2220
2220
2220
2220
2220
2220

Water Surface
Elevation (MSL)

1318.59
1318.73
1319.05
1319.36

(T319.35
"'-1319.36

i31"'f:as
1320.96
1321.32
1321.30
1321. 32
1321.36
1321. 48
1321. 49
1321.54

Main Channel
Velocity (fps)

5.45
6.39
6.17
5.12
6.33
7.,27)

-6.12\
5.35
3.38
4.05
4.44
4.67
4.33
4.88
5.36

Note: See Appendix B for a complete printout of HEC-2 data
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TABLE 4.2
SUMMARY Of HYDRAULIC DATA

fOR SOUTH fRONTAGE ROAD CHANNEL
100-YEAR fLOOD

..... ',1 4

~ater Surface Elevation Cooparison for Different Encroachment Stations

01 scharge Main Channel South Encroachoent ~ater Surface South Encroach'ent ~ater Surface South Encroachoent ~ater Surface
Cross-Secllon (cfsl Velocity (fps) Station (STENCL) Elevation IMSLl Station (STENCL) Elevallon (MsLl Station (STENCL) ElevatIon (MsLl

12 500 4.18 0 1319.70 2{lt: 1319.70 54 t It: 1319.70
11 500 5.12 0 1319.68 (1319.71)' 24 it 1319.69 54 ttt 1319.69
10 500 5.73 0 1319.60 (1319.71)' 24 it 1319.56 54 *It: 1319.55
9 500 6.29 3 1319.56 11319.73)' 24 it 1319.51 54 *it 1319.47
8 500 5.87 11 1319.70 11319.74)' 24 it 1319.66 54 tH 1319.44
7 500 8.25 0 1319.93 0 1319.93 0 1319.94
6 500 8.45 0 1320.52 0 1320.52 0 1320.53 '"....
5 500 6.86 0 1321. 06 0 1321.06 0 1321.05
4 500 8.42 0 1321.00 0 1321.00 0 1321.00

t Numbers in parentheses represent elevations based on
an estioated Ml profile. See Section 4.2 for e,planation.

" Encroachment to East/~est line located 30' south of
north boundary of Lot 54.

ii' Cooplete encroachment to north boundary (edge of concrete slab)
of Lot 54.

Note: See Appendi, C for a cooplete prIntout of HEC-2 data.
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profile is also included in Figure 4.2 for XSECs 4, 5, 6, and 7

in order to convey an indication of the flooding potential that

might occur to residential lots in the vicinity of these

cross-sections. The plotted sidewalk profile represents

elevations at the south side of the sidewalk located on the south

side of the frontage road.

As a matter of i~terest, it should be noted that the

frontage road water surface profile will cause a ponded flooding

condition on both 13th Lane and 11th Avenue. On 13th Lane, it is

estimated that water will pond to near the south edge of Lot 51

(gutter elevation=1319.88'), while on 11th avenue, water will

pond southerly to near the intersection with willow Avenue.

In reviewing the data in Table 4.2, it should be noted that

the computed water surface elevations at XSECs 11, 10, 9, and 8

are slightly lower than the starting water surface elevation at

XSEC 12 (confluence with Moon Valley Wash). This is occurring in

response to the backwater computations being forced to start with

an elevation of 1319.70 at XSEC 12 (this matches the computed

profile at this location in Moon Valley Wash). This is

undoubtedly creating a depth of flow at this section which is

significantly greater than normal depth for the given discharge

of 500 cfs. As a result, the energy balance in the four

succeeding upstream cross-sections is being forced to converge at

water surface elevations slightly less than that at XSEC 12. In

actuality, an M1 profile would probably occur in response to the

backwater from Moon Valley Wash. An approximation of an M1

profile is shown in Figure 4.2. For conservatism, the estimated
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Ml profile elevations were used in lieu of the HEC-2 elevations

in identifying potential inundation limits through XSECs

11, 10, 9, and 8.

Table 4.2 also contains water surface profile elevations

from two additional HEC-2 runs made for the frontage road

additional encroachments along the north side of Lot 54. Such
,
!,

channel. These runs were made to determine the impact of

encroachments simulate the effects of additional fill, or

construction of a block-wall fence, that might be undertaken to

remove additional area of Lot 54 from the {rontage road channel

floodplain. Only the "complete encroachment" profile causes an

increase (0.01 feet) in water surface elevation upstream of XSEC

8. However, this result should be interpreted with some degree

of caution since all three models assumed critical depth at XSEC

4, 6, and 7. Accordingly, there is probable super-critical flow

and a hydraulic jump occurring through these sections. The

actual flow depths under such conditions are being masked by the

models assumption of critical depth. Adopting the sub-critical

profile computed by HEC-2 is a conservative approach for the

floodplain delineation.

sub-critical conditions,

Consequently, for the assumption of

the additional encroachments listed in

Table 4.2 create no significant increase in computed water

surface elevations.
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CONCLUSIONS

A review of the hydraulic data for Moon Valley Wash

indicates that the pad elevations (measured at center of lots)

for Lots 50, 51, 52, and 53 are more than 1.5 feet above the

water surface elevation associated with a peak discharge of 2720

cfs. The center of Lot 54 (measured at XSEC 75.822) is

approximately 0.57 feet (1319.93-1319.36) above the water

surface profile in Moon Valley Wash.

Along the north side of Lot 54, the hyqraulic data for the

frontage road channel indicates that the center of Lot 54

(measured at XSEC 9) is approximately 0.20 feet (1319.93-1319.73)

above the water surface profile for this east/west channel.

This information is graphically illustrated in Figure 5.1,

which is a plan view showing the approximate floodplain

boundaries on Lot 54. The information shown in this figure is

based on results from the HEC-2 models discussed in this report

and the September 1987 topographic surveys conducted by Clouse

Engineering, Inc. Appendix D includes expanded cross-section

plots for HEC-2 XSECs 75.322 and 75.822.

extend completely across Lot 54.

These two sections

If required by the City of Phoenix, additional "fill" could

be placed on Lot 54 to elevate the building pad above a

prescribed elevation. As long as this "fill" is placed in the

unshaded area depicted on Figure 5.1, there would be no

encroachments or impacts to the surrounding floodplain identified

in this report.
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Should additional building pad area be desired to the north,

"fill" could be placed northerly to a line located 30 feet south

of the south edge of the existing concrete slab (based on the

• Clouse surveys and Grading and Drainage Plan for Moon Valley

!~•
Gardens VII, the south edge of this slab appears to be the north

"

property line for Lot 54). This encroachment into the frontage

road channel floodplain ~ould cause a maximum rise of 0.01 feet

in the computed water surface elevations along the north side of

Lot 54, This encroachment causes no change in the computed water

surface elevations at upstream XSECs 7, 6, 5, and 4. The slight

rise (0.01') created along Lot 54 is still below the estimated M1

profile elevations that were previously recommended (Section 4.2)

to be used for an "existing" condition water surface profile

through XSECs 8, 9, 10, and 11. The inundation limits shown in

Figure 5.1 are based on this estimated M1 profile.

By placing additional fill to the north boundary of Lot 54

(edge of existing concrete slab), a O.Ol-foot increase in water

surface elevation is created at upstream XSECs 7 and 6.

Due to the fact that Lot 54 is located at the confluence of

two channels (the analysis of which is further complicated by a

bridge located immediately upstream of the confluence), it would

be prudent to include "freeboard" in any prescribed building pad

or finished floor elevations for this lot. A recommended building

pad elevation would be 1-foot above the adopted water surface

profile for the frontage road channel. The finished floor

elevation of any structure located on Lot 54 should be an

additional 1-foot above the pad elevation. This will provide a
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factor of safety for variations in the water surface profiles

that may occur in response to high energy losses and complex flow

patterns that accompany confluence hydraulics. Precise simulation

of these phenomena is very difficult with a one-dimensional model

such as HEC-2.

As a matter of interest, it should be noted that the 1982

Flood Insurance Study for Moon Valley Wash shows a 100-year water

surface elevation of about 1319.20 at Thunderbird Road. This

compares to an elevation of approximately 1321.00 from this study

for the same location. It should be understood that this 1987

study presents a much more detailed, site-specific analysis of

the Thunderbird Road area than did the FEMA study. There have

also been major alterations to the frontage road channel geometry

since the FEMA study was completed.

Based on the assumptions and results presented in this

study, it appears that an acceptable building pad could be

created on Lot 54 without causing any significant adverse impacts

to the "",e~x",i,",s"-t"-=i",n",q,-_,,,c.>:o,,-n,-,d,,,:J.,,-·",t=i.>:o"n-'.-'_'_-=f",l,-,o",o",d~p-=l",a,-,i"-,n"--"d,,e~l,,,:J.,,-· n,-"=e-"a,-,t"",e,,,d~--,i,,-,n,,-----,,t,,-h,-,i=s

studv.
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HEC-2 Cross-Section Plots
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APPENDIX B

HEC-2 Input/Output Data
Moon Valley Wash
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U.S. ARMY CORPS OF ENGINEERS
THE HYDROLOGIC ENGINEERING CENTER •

• 609 SECOND STREEf, SUITE 0
• DAVIS, CALIFORNIA 95616

(916) 110-2105 (FTS) 118-2105
.11.J.llllllllllllllllllllllll.ll11.11~

..

~ATER SURFACE PROFILES
VERSION OF NOVEMBER 1976

• UPDATED MAY 1981
IBM-PC-XT VERSION AUGUST 1985
RUN DATE 10-05-87 TIME 09:51:23

l

f
!
•
~

~
X X XXXXXXX XXXXX XXXXX
X X X X X X X

, X X X X X- XXXXXXX XXXX X XXXXX XXXXX
X X X X X
X X X X X X

i.
X X XXXXXXX XXXXX XXXXXXX

!



1 10-05-87 09: 51: 24 PAGE



1 10-05-87 09;51;24 PAGE 2

NC .035 .035 .027 .300 .500 .000 .000 .000 .000 .000
Xl 75.822 9.000 .000 133.000 50.000 50.000 50.000 .000 .000 .000
X3 .000 .000 .000 36.000 .000 .000 .000 .000 .000 .000
GR 1319.500 .000 1318.900 13.000 1318.000 24.000 1313.300 36.000 1313.300 56.000
GR 1311.900 59.000 1313.100 61. 000 1314.800 92. 000 1323.~~8 133.000 .000 .000

I X2 2220.000 .000 .000 .000 .000 .000 .000 .000 .000 .000,
I

NC .035 .035 .023 .600 .800 .000 .000 .000 .000 .000

1 , Xl 76.772 .. 000 .000 48.250 95.000 95.000 95.000 .000 .000 .000. GR 1318.900 .000 1312.360 .000 1312.360 48.250 1318.890 48.250 .000 .000
I

NC .035 .035 .023 , .300 .500 .000 .000 .000 .000 .000
I 58 1.250 1.560 2.600 50.000 48.250 5.500 278.000 .000 1312.360 1312.360

i Xl 78.002 4.000 .000 48.250, 123.000 123.000 123.000 .000 .000 .000
X2 .000 .000 1. 000 1318.860 1321.150 .000 .000 .000 .000 .000
GR 1318.900 .000 1312.360 .000 1312.360 48.250 1318.860 48.250 .000 .000

NC .035 .035 .027 .300 .500 .000 .000 .000 .000 .000
Xl 78.192 9.000 .000 126.000 7.000 55.000 30.000 .000 .000 .000..
X3 .000 .000 .000 13.000 .000 96.000 .000 .000 .000 .000
GR 1319.000 .000 1312.300 17.000 1314.000 28.000 1313.100 36.000 1313.100 46.000
GR 1312.800 86.000 1316.200 88.000 1316.700 116.000 1321.300 126.000 .000 .000

"- NC .035 .035 .027 .100 .300 .000 .000 .000 .000 .000
Xl 79.192 5.000 .000 85.000 100.000 100.000 100.000 .000 .000 .000

~
GR 1317.000 .000 1313.300 15.000 1313.700 24. 000 1313.200 66.000 1324.300 85.000

Xl 80,192 6.000 .000 72.000 100.000 100.000 100.000 .000 .000 .000
GR 1317.500 .000 1313.700 15.000 1313.800 20.000 1314.100 65.500 1315.600 71.500
GR 1316.600 72. 000 .000 .000 .000 .000 .000 .000 .000 .000

Xl 81.192 5.000 .000 73.000 100.000 100.000 100.000 .000 .000 .000
, GR 1317.600 .000 1314.100 11. 000 1314.100 21. 000 1314.300 60.000 1318.800 73.000
~.

Xl 82.296 5.000 .000 83.500 110.400 110.400 110.400 .000 .000 .000
GR 1319.100 .000 1314.000 15.000 1315.000 43.000 1314.800 73.500 1319.700 83.500

j
i Xl 83.192 5.000 .000 83.000 89.600 89.600 89.600 .000 .000 .000

GR 1320.300 .000 1314.700 22. 000 1315.000 38.000 1315.300 72.500 1319.600 83.000

Xl 84.192 5.000 .000 82.000 100.000 100.000 100.000 .000 .000 .000
GR 1320.800 .000 1315.300 16.000 1315.800 39.000 1315.800 71. 000 1320.500 82.000
EJ .000 .000 .000 .000 .000 .000 .000 .000 .000 .000



i
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SECNO DEPTH mEL CRIWS WSElK ES HV Hl DlDSS BANK ElEV
0 OlOB OCH DRaB AlO8 ACH AROB VOL TWA lEFT/RIGHT
TIME VlOB VCH VROB XNl XNCH XNR WTN ElMIN SSlA
SLOPE XlOBl XlCH XlOBR lTRIAl IOC ICONT CORAR TOPWIO ENOST

'PRDF 1
f
i

CRITICAL DEPTH TO 8E CALCULATED AT All CROSS SECTIONS

·l CCHV' .100 mv, .300i 'SECNO 69.242

~

3470 ENCROACHMENT STATIONS' 59.2 180.0 TYPE' I TARGET' 120.780•j
1 69.24 6.90 1318.59 1315.64 1318.59 1~19.05 .46 .00 .00 1323.26

2720. O. 2713. 7. O. 498. 9. O. O. 1317.78
~ .00 .00 5.45 .81 .035 .027 .035 .000 131l.69 71.44

.001008 O. O. o. a 10 a .00 105.56 180.00

·.
'SECNO 71.242

3470 ENCROACHMENT STATIONS' 60.6 180.0 TYPE' 1 TARGET' 119.380
71.24 6.88 1318.73 1316.06 .00 1319.33 .60 .24 ,04 131l.85
2720. 194. 2525. 1. 56. 395. 3. 2. O. 1318.46

.01 3.47 6.39 .44 .035 .027 .035 .000 131l.85 74.11

r .001431 200. 200. 200. 2 14 0 .00 105.89 180.00

'SECNO 73.242
f 73.24 7.25 1319.05 1316.B7 .00 1319.62 .58 .29 .00 1316.90
- 2720. 66. 2651. O. 31. 430. O. 4. 1. 1319.00

.02 2.08 6.17 .02 .035 .027 .035 .000 1311.80 5.08
.001475 200. 200. 200. 2 19 0 .00 110.03 115.11

'SECNO 74.242
74.24 7.76 1319.36 1316.58 .00 1319.76 .40 . 12 .02 1318.10
2720, 43. 2676. 1. 28. 523. 1. 5. 1. 1318.30

.02 1. 54 5.12 .73 .035 .027 .035 .000 1311.60 20. II
. 000935 100 . 100. 100. 2 19 0 .00 123.26 143,37

- 'SECNO 75.322·
75.32 7.35 1319.35 1317.48 .00 1319.97 .62 .14 .07 1320.10
2720. O. 2720. O. O. 430. O. 7. 2. 1323.00

.03 .00 6.33 .00 '.035 .027 .035 .000 1312.00 10.67
.002044 108. 108. 108. 2 19 a .00 103.89 114.56
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SEC NO DEPTH mEL cms ~SELK EG HV HL OLOSS 8ANK ELEV
0 OLD8 OCH OR08 AL08 ACH AR08 VOL TWA LEfT/RIGHT
TIME VL08 VCH VR08 XNL XNCH XNR ~TN ELMIN SSTA
SLOPE XL08L XLCH XL08R ITR IAL IDC ICONT CORAR TDP~IO ENDST

I CCHVo .300 CEHV' .500;
1 'SECNO 75.822

i 3470 ENCROACHMENT STATIONSo 36.0 133.0 TYPEo 1 TARGETo -36.000
t 75.82 7.46 1319.36 1317.70 .00 1320.18 .82 .11 .10100000.00• 2720. D. 2720. O. O. 374. O. 7. 2. 100000.00

'7
.03 .00 7.27 .00 !035 .027 .035 .000 1311.90 36.00

.002447 50. 50. 50 . 2 15 0 .00 78.51 114.51

CCHVo .600 CEHVo .800
'SECNO 76.772
3280 CROSS SECTION 76.77 EXTENDED .99 FEET

76.77 7.52 1319.88 1316.38 .00 1320.46 .58 .14 .14 1318.90
2220. O. 2220. O. O. 363. O. 8. 2. 1318.89

.03 .00 6. 12 .00 .035 .023 .035 .000 1312.36 .00,
. 000873 95 . 95. 95. 2 11 0 .00 48.25 48.25

• CCHVo .300 CEHVo .500c
I

SPECIAL 8RIOGE

S8 XK XKOR COFO ROLEN 8~C 8~P 8AREA SS ELCHU ELCHO
1. 25 1.56 2.60 50.00 48.25 5.50 278.00 .00 lJl2.J6 1312.36

'SECNO 78.002
3280 CROSS SECTION 78.00 EXTENDED 2.10 FEET

PRESSURE AND ~EIR FLO~

EGPRS EGL~C H3 O~EIR OPR 8AREA TRAPEZOID ELLC ElIRD
AREA

1321.42 1320.67 . 24 17. 2206. 278. 278 . 1318.86 1321.15

78.00 8.60 1320.96 .00 .00 1321.40 .44 .94 .00 1318.90
2220. O. 2220. O. O. 415. O. 9. 2. 1318.86

.04 .00 5.35 .00 . . 000 .023 .000 .000 1312.36 .00
.000584 123. 123. 123. 2 0 2 .00 48.25 48.25



~

I 10-05-87 09:51:24 PAGE 5

1 SECNO DEPTH mEL CRIUS USELK EG HV HL OLOSS 8ANK ELEV
0 OLOB OCH OROB AL08 ACH AR08 VOL m LEFT/RIGHT

1
lIME VLOB VCH VROB XNL XNCH XNR m ELMIN SSTA
SLOPE XLOBL XLCH XLOBR I1RIAL IDC ICONT com TOPUID ENDST

l
CCHV' .300 CEHV, .500I

j 'SECNO 78.192
3280 CROSS SECTION 78.19 EXTENDED .02 fEET

l
;:

3470 ENCROACHMENT STATIONS' 13.0 96.0 IYPE, 1 TARGE!' 83.000

- 78.19 9.D2 1321.32 1316.10 '.00 1321. 50 .18 .01 .08100000.00
• 2220. O. 2220. O. O. 6S6. O. 9. 2. 100000.00,
t, .04 .00 U8 .00 .035 .027 .035 .000 1312030 13.00

.000299 7. 30. 55. 2 14 0 .00 83.00 96.00

CCHV' .100 CEHV' .300
'SECNO 79.192
3280 CROSS SECTION 79.19 EXTENDED 1.30 fEEl

79.19 8.10 1321.30 l3l7.02 .00 1321. 56 .25 .04 .02 1317.00
2220. O. 2220. O. O. 548. O. 11. 2. 1324.30

.05 .00 4.05 .00 .035 .027 .035 .000 1313020 .00
.000463 100. 100. 100. 2 18 0 .00 79.87 79.87

'SECNO 80.192
3280 CROSS SECTION 80.19 EXTENDED 4.72 fEET

: 80.19 7.62 1321.32 1317.44 .00 1321.62 .31 .05 .02 1317.50
2220. O. 2220. O. O. 500. O. 12. 2. 1316.60

.06 .00 4,44 .00 .035 .027 .035 .000 1313.70 .00
.000582 100 . 100. 100. 2 14 0 .00 72.00 72.00

'SECNO 81.192
3280 CROSS SECTION 81.19 EXTENDED 3.76 fEEl

81.19 7.26 1321.36 1317.83 .00 1321.70 .34 .06 .Ol 1317.60
2220. O. 2220. O. O. m. o. 13. 2. 1318.80

. 06 .00 4.67 .00 .035 .027 .035 .000 1314.10 .00
.000677 100. 100. 100. 1 8 0 .00 73.00 73.00

'SECNO 82.296
3280 CROSS SECTION 82030 EXTENDED 2038 fEEl



1 10-05-87 09:51:24 PAGE 6!

SECNO OEPTH C~SEL cms ~SELK EG HV HL OLOSS BANK ELEV
0 OLOB OCH OROB ALOB ACH AROB VOL T~A LEfT IRIGHT
TIME VLOB VCH VROB XNL XNCH XNR m ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL 10C ICONT CORAR TOP~ID ENDST

! 82.30 7.48 1321.1B 1318.00 .00 1321. 77 .29 .07 .00 1319.10,
2220. O. 2220. D. O. 512. O. 11. 3. 1319.70j

.07 .00 U3 .00 .035 .027 .035 .000 1314.00 .00

- .000607 110. 110. 110. 2 11 0 .00 BUO BUO,
•~

'SEC NO BU92
~ 32BO CROSS SECTION 83.19 EXTENDED l.S9 fEET••!

83.19 6.79 1321.19 1318.62 .00 1321.86 .37 .06 .02 1320.30
2220. O. 2220. O. O. m. O. 15. 3. 1319.60

.07 . 00 4. B8 .00 .035 .027 .035 .000 1311.70 .00
.000873 90. 90. 90 . 2 11 0 .00 83.00 83.00

'SECNO 84.192
3280 CROSS SECTION B1.19 EXTENDEO 1.04 fEET

84. 19 6.24 1321.54 1319.14 .00 1321. n .45 .10 .02 1320.80
2220. O. 2220. O. O. 414. O. 16. 3. 1320.50

.08 .00 5.36 .00 .035 .027 .035 .000 1315.30 .00
.001159 100. 100. 100. 2 11 0 .00 82.00 82.00
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SUMMARY OF ERRORS AND SPECIAL NOTES
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APPENDIX C

HEC-2 Input/Output Data
Frontage Road Channel



.1 • WATER SURfACE PROFILES
• VERSION OF NOVEMBER 1976
• UPOATED MAY 19B4

IBM-PC-XT VERSION AUGUST 19B5
• RUN DATE 10-05-87 TIME 09:47:43

• U.S. ARMY CORPS OF ENGINEERS
THE HYDROLOGIC ENGINEERING CENIER

• 609 SECOND STREET, SUITE 0
• DAVIS, CALIFORNIA 95616

(916) 440-2105 (fTS) 4'B-2105
ll.lllll.'l.lll"llll'llllll.lll •• llll~

,
I •
I

"'~
X X XXXXXXX XX XXX XXXXX,

is
X X X X X X X

, X X X X X
• XXXXXXX XXXX X XXXXX XXXXX

X X X X X
X X X X X X
X X XXXXXXX XXX XX XXXXXXX

r

:
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'1 10-05-87 09:17:44 PAGE 2,

1 NC .035 . 035 .016 .100 .300 .000 .000 .000 .000 .000
Xl 7.000 7.000 12.000 36.800 100.000 97.000 99.000 .000 .000 .000

1 X3 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
6R 1318.700 .000 1318.410 12.000 1318.330 16.000 !J18. 030 18.000 1317.250 36.500
GR 1317.800 36.800 1320.350 47.500 .000 .000 .000 .000 .000 .000,

I • Xl 6.000 7.000 2.000 26.500 50.000 50.000 50.000 .000 .000 .000.J
X3 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

J.
6R 1321.100 .000 1318.930 2.000 1318.850 6.000 1318.500 8.000 1317.780 26.000
GR 1318.300 26.500 1319.890 36.500 .000 .000 .000 .000 .000 .000."..
Xl 5.000 8.000 2.000 26.500 50.000 50.000 50.000 .000 .000 . 000..,
X3 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
GR 1322.000 .000 1319.180 2.000. 1319.060 6.000 1318.670 8.000 1318.080 26.000
GR 1318.600 26.500 1319.270 36.000 1319.350 4t. 000 .000 .000 .000 .000

Xl 4.000 .000 .000 .000 47.000 17.000 47.000 .000 .380 .000
X3 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
EJ .000 .000 .000 .000 .000 .000 .000 .000 .000 .000

,$
)

;r
•·-
•
"•



10-05-87 09:47:44 PAGE 3

SECNO DEPTH mEL CRIWS WSELK EG HV HL OLOSS BANK ELEV
0 OL08 OCH OR08 AL08 ACH AR08 VOL TWA LEFT fRIGHT
TINE VL08 VCH YR08 XNL XNCH XNR WTN ELNIN SSTA
SLOPE XL08L XLCH XL08R !TRIAL IOC ICONI CORAR TOPWID ENDST

~ 'PROF 1
~
•

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS
-3
• CCHY, .600 cm, .800

'SECNO 12.000

-; 3280 CROSS SECTION 12.00 EXTENOED ' 1. 00 FEET
•,
I 12.00 4.42 1319.70 1318.71 1319.70 1319.93 .23 .00 .00 1317.95

500. 82. 41B. O. 70. 100. O. O. D. 1319.70
-I .00 1.18 4.18 .00 .028 .013 .035 .000 1315.28 .00

.000352 O. O. o. 0 14 0 .00 86.10 86.10

'SECNO 11. 000
3280 CROSS SECTION 11.00 EXTENOED .58 FEET

11. 00 4.00 1319.68 1319.11 .00 1320.04 .36 .01 .11 1318.35
500. 58. 442. O. 47. 86. O. O. O. 1320.10
.00 1.23 5. 12 .00 .028 .013 .035 .000 1315.68 .00

.000631 11. 11. 11. 2 15 0 .00 86.09 86.09

CCHY, .100 CEHY, .300
'SECNO 10.000

10.00 3.60 1319.60 1319.02 .00 1320.09 .48 .01 .04 1318.12
500. 29. 01. O. 21. 82. O. O. O. 1319.50

.00 1.37 5.73 .01 .028 .013 .035 .000 1316.00 22. 46
.000838 11. 11. 11. 2 15 0 .00 65.20 87.65

'SECNO 9.000

3470 ENCROACHMENT STATIONS' 3.0 96.5 TYPE = 1 TARGET, -3.000
9.00' 3.36 1319.56 1319.25 .00 1320.14 .58 .02 .03 1318.23
500. 31. 469. O. 21. 74. O. O. O. 1319.35
.00 1.52 6.29 .32 .028 .013 .035 .000 1316.20 22.49

.001123 25. 25. 25. 2 15 0 .00 65.56 88.05

'SECNO 8.000

3470 ENCROACHMENT STATIONS' 11.0 96.0 TYPE= 1 TARGET' -11.000

.'.



1 10-05-87 09: 47: 44 PAGE I

SECNO DEPTH mEL cms USELK EG HV HL DLOSS BANK HEV
0 OLOB OCH OROB ALOB ACH AROB VOL TUA LEfT/RIGHT
TIME VLOB VCH VRDB XNL XNCH XNR UTN ELMIN SST A
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPUID ENDST

8.00 3.20 1319.70 1319.28 .00 1320.17 .18 .03 .01 1317.92
500. 58. 142. O. 35. 75. t. O. O. 1319.34
. DO 1.65 5.87 .41 .02B .013 .035 .000 1316.50 It. 00

1 . .000920 25 . 25. 25. 2 15 0 .00 77.36 88.36

.~

I
CCHV= .100 CEHV= .300, 'SECNO 7.000

: 3280 CROSS SECTION 7.00 EXTENOED 1.2HEET

7185 MINIMUM SPECIfIC ENERGY
3720 CRITICAL OEPTH ASSUMED

7.00 2.6B 1319.93 1319.93 .00 1320.86 .93 .15 . II 1318.14
500. 43. 135. 22. 16. 53. 9. O. O. 1317.80
.01 2.65 B.25 2.36 .035 .016 .035 .000 1317.25 .00

.002942 100. 99 . 97. 0 15 0 .00 45.73 15.73

'SECNO 6.000
3280 CROSS SECTION 6.00 EXTENDED .63 fEET

7185 MINIMUM SPECIfIC ENERGY
3720 CRITICAL DEPTH ASSUMED

6.00 2.71 1320.52 1320.52 .00 1321.55 1. 03 .15 .03 1318.93
500. 2. 459. 39. 1. 54. 14. O. O. 1318.30
.01 1.52 8.45 2.76 .035 .016 .035 .000 1317.7B .54

.002911 50. 50. 50. 0 8 0 .00 35.97 36.50

'SECNO 5.000
3280 CROSS SECTION 5.00 EXTENOEO 1. 71 fEET

5.00 2.98 1321. 06 1320.62 .00 1321.69 .63 . 11 .04 1319.18
500. 1. 424. 75. 1. 62. 29. 1. O. 1318.60

.01 1.13 6.86 2.58 .035 .016 .035 .000 1318.08 .67
.001610 50 . 50. 50. 5 11 0 .00 40.33 41. 00

•SECNO 4.000
3280 CROSS SECTION 4. 00 EXTENDED 1.27 fEET

7185 MINIMUM SPECIfIC ENERGY
3720 CRITICAL DEPTH ASSUMED





1
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THIS RUN EXECUTED 10-05-87
••••••••••• ll •• _ ••••••••••••••••••••••••••• lll_ •••

HEC2 RELEASE DATED NOV 76 UPDATED MAY 1984
ERROR CORR - 01,02,03,04,05,06

, MODIfICATION - 50,51,52,53,54,55,56
J 18M-PC-XT VERSION AUGUST 1985

tt •• tt ••••• t •• 1 •••••••••••••••••••••••••••••••••••

~

! •

NOTE- ASTERISK ('J AT LEFT OF CROSS-SECTION NUM8ER INDICATES MESSAGE IN SUMMARY OF ERRORS L1ST

I
I

SOUTH FRONTAGE ROAD

SUMMARY PRINTOUT

smo CWSEL CRIWS 0 OCH VCH DEPTH TOPWID SST A ENDST S1ENCL STEHCR

12.000 1319.70 1318.71 500.00 417.84 4.18 4.42 86.l0 .00 86.10 .00 .00

1l. 000 1319.68 1319.11 500.00 442.15 5.12 4.00 86.09 .00 86.09 .00 .00

10.000 1319.60 1319.02 500.00 470.88 5.73 3.60 65.20 22.46 87.65 .00 .00
:::

9.000 1319.56 1319.25 500.00 468.59 6.29 3.36 65.56 22.49 88.05 3.00 96.50

8.000 1319.70 1319.28 500.00 44l. 99 5.87 3.10 7),36 1l. 00 88.36 1l. 00 96.00

7.000 1319.93 1319.93 500.00 434.55 8.25 2.68 45.73 .00 45.73 .00 .00

6.000 1320.52 1320.52 500.00 458.88 8.45 2.74 35.97 .54 36.50 .00 .00

5.000 1321. 06 1320.62 500.00 424. 05 6.86 2.98 40.33 .67 4l.00 .00 .00

4.000 132l. 00 132l. 00 500.00 429.37 8.42 2.54 40.02 .98 4l. 00 .00 .00
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1
SUMMARY Of ERRORS AND SPECIAL NOTES

I,
CAUTION SECNO< 7.000 PROflLE< 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO< 7.000 PROflLE< 1 MINIMUM SPECIfiC ENERGY

CAUTION SECNO< 6.000 PROfILE< 1 CRITICAL DEPTH ASSUMED
~ CAUTION SECNO< 6.000 PROfILE< 1 MINIMUM SPECIfIC ENERGY
1.
I

CAUTION SECNO< 4.000 PROfILE< 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO< 4.000 PROf[LE< 1 MINIMUM SPECIfIC ENERGY,

\
1

;
)
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APPENDIX D

Expanded Cross-Section Plots
Lot 54



; _~.• J __ •. . . , ___.-J ......_i~ _ _. __.-J

-MOON 'VALLEY WASH I LOT 54
EXPANDED XSEC FOR LOT 54

Q = 2720 cfs

WATER SURFACE
.. . /. ~~.!.~.:~~ ---

1320.10~

100 125 150 175 200 225 250
DISTANCE Cft)

75

r1320.70

50

1----- Lot 54 ----1

~op of Curb

,Gutter

West Lot Line
1318.90

(looking downstream)
XSEC 75.322 EXPANDED

25

Top of Curb
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1318,70~ ,

I
If.

,13th Lane

1325
1324
1323
1322
1321

r-. 1320-t-i
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1319'-J

z 13180
I--t 1317I-
a:::
> 1316w
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1314
1313
1312
1311
1310
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MOON VALLEY WASH I LOT 54
EXPANDED XSEC FOR LOT 54

Q =2720 cIs

(looking downstream)

XSEC 75.822 EXPANDED
West Lot Line

1318.90

100 125 150 175 200 225 250
DISTANCE Cft)

'115

75

11320.20

/-__~13~1::,9.5:0:l WATER SURFACE
_ L ~.?.1.~:.~.? .

50

1---- Lot 54 -----+1

~op 01 Curb
Gutter

Top 01 Curb

Gutter

1319.10 .

25

I
It

13th Lane

1325
1324
1323
1322
1321

" 1320+-'
'+- 1319'-J

z 13180
r-; 1317l-
cc
> 1316w
---.J 1315w

1314
1313
1312
1311
1310
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D(.'~I!·E: 1O-·24~-t39
3UMMI~F~Y TAPL..E

__________• 1 _

3

~o ED:7 DP-A PRESS lA) FOR SITE DATA
(B) FOR CULVERT SHAPE, ~ATERIA~9 DR INLET DATA,
(C) FOR ~ISCHARGE RANGE,
lD) ~OR TAILWA'ER DATA,
E) cOR OVERTOPPING 9ATA,

IF) Te ADD OR DELETE CULVERTS,
(RET) 70 CONTINUE A~ALYSIS.



.:'

4

b
7

10
1 1

0.00
20"00
40~OO

60.:)0
80.00

100.00
120~OO

1 4'J. ,)0
.~60.0(J

180.00
200.00

33.3·3
83.33
83.33
83.33
o·c -::--::
'-.J".'. '_" .•'

83. :~:;::)

8~~,. 3:':;'
83.33

)EL. \P'F3)
0.00
0"00
0.00
0.00
0.(;0
0.0(>
o.eo
0.00
0.00
0.00
0.00

5HEAF~ (FSF \
0.00
(1.00
c.oo
O. ;)0
0.00
). ')c

O.O(
o. \)0

0.00
0.00
0.00

'2) TO p~O~ RAT:NG CU~VE

(R: "TO R~LIST CROS3-SEC~ION DATA
(RET) TO :ONTINUE
(ESC:) FOR TAIL~ATER MEN~

CULVERT # 1 PE~FCRMANCE CLRVE
FOF~ :2' BA~~F:EL.S

Q

35. ~"~B5 5783 . 33
85.66 • 8:,. :33
85 95 83~33

86.21 83.33
86.48 83.33
86~73 83.33

)
'cfs)
o.oc

2 1:\.00
40. ~)O

.::.,0.00
EjO 00

100.0.2. f A
:20~')O IT
; L'~O. 00
160.00
:80.00
2:(:"). )0

HW
(-' t)

83.33
53.66
84.20
84.64
E:~5 01

-WE
(ft)

83. ~J3

83.33
83.33
83 ~:'3

8e,". 3:;

reI-!
( f-t)

0.00
1. 13
1. 63
2.02

:3.47

"7 97

JCH
ft)

0.93. ~.

.... ';;'0

1 80
2 24
2.61
2.95
,..:,.26

3.81
4 03
4.33

1.53

1.53

1.71
, Q 1
.I. ~ , ...

2.44
2.59
2.75

vo
(f ps)

<) 00
1.84
_::;.69

6" :!:~j

6 S:
7.15
7 5C
7.86
8. ~6
8.42

DRESS <v> TO PLOT PRESS <ENTER> TO CONTINUE



~<'~,,1E:C:("i' ~,Nt\l.YS'E; 1. 1 ~ I ~:r Di-n~;:: 1(-"18-S9
:=::-::-;J!:::f:.~T ::~·IL.E-: r-~.:4ME: MCiJ\!~:. T+~ S~EtT ARN SU~"1M('~Rv TABLE
_.- ----_._... ---------_.._--_. __._,_ ..._-,-_. __._.__.._-_._-~._... _-,.__ ..._-,---_._-,--------,---,---------

,..... r- ,
~ :-------------------------:-----------------------------------------------'

"~

3
4
5

1\J~_ET

C:L~~: ~

6::.00

"" T! C,
"-' ..... ' '--.... I

E~EV.

(FTj
59~OO

CLi....\,lEF.: ...... I BAF:REL3
LENGTH S;-jAF'E
1FT) MATES:IAL.

100 5 -CSF'A

SF'AI'. ..... TC
K,l. .....·c:.

31 C:. ':>:28

INLET
T"'yPE

CONVENrIONAL

-0 ED!T DATA PRESS (A) ~OR SI·~E DATA
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lCITY OF PHOENIX. ARIZONA
PUBLIC WORKS DEPT, DIV, Of ENGINEERING

REMOVE·A.C: PAVEMENT

W. THUNDERBIRD ROAD
SR 71112.00

/\SBUlt.T

Sl"a
41-00 to //1--40

..__.._-----_...._--- ---_.

i'!J2IJ:... :
The cpprox e!'o/'Ihwork 91./017111/<1":5'
.7IIOW/7 o/'e 1'0/' In/'ormol/o/701 pvrpC5t!".1

l2N.? V. The:1~ 9vonlilie-.., do nol
Ni·rlt::>cl' slJr/nko9e.' or 9round camp,
Cll7d therefore .!C);o(/Id btJ" ocij'u:n'.:;:d
occord/n9/j1,

HISCEI.LANI.'l)U.r ·HFMOVA/.,S
,li:MOVE 42 11 CONCRErEPl!'.!.~-· ..

Sriil. L,r.

71- 1.5 :!: /. f: ¢. Rf: t1J4
71-25:!: Lf. {. Rt. t1J4

'* A.J.l.D. Standards C-Io.OI, C·10.02J

C-IO.03, C ,10. OCP

- ---------.----.-----t

I.!JIG

1.320

13013

1.312

1304

l1c:-ef Cnst
Sf;'.~1/+56
Elev. /3/8.40

IIIC)I'OO

__.t!'.E!.E!'.2~jnole _ CorIh.J:V....£!L:!£..?2u 0IIl./l.~ fl.1"'. C';ql!.~lE:I(~'!fJ!II(JIll
(!fee Nole 01 Rlqhl)

fidwy. cmb, # /220 C,V
Rdwy. t:.xc. ~1560 C V

,/
CO.

t .3

[,1;"",. See X·Se.~(;O/7j' .fheelJI

W. THUNDERBIRD ROAD
PHOENIX STR~~TS·MARICOPA

Meet EXistirJL
5to. -:t/,.ee- 3+'7. 7
t:'/ey. 13/~.49

M. t3rass Cap On Surrace
If;; tb Ave. I Thunderb/rd Rd
:?/5 ~ C. eN 1.5 tbOr; Clev. 1311. ..59

IYev\ Del/Illed 7-o/'5
40' c. c, (i-yp.)
See De/ail Sbeef#1-
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SHEET NO.3. . . . . . . TYPICAL SECTIONS

SHEET NO. 4 - 23 . . . . PAVING PLAN a PROFILE

SHEET NO. 24-38. STORM SEWER PLAN 8 PROFILE

SHEET NO. 39. . . . SOIL BORING LOG

SHEET NO. 40. . . . ALTERNATE PIPE TABLE

SHEET NO. 41- 53. CATCH BASIN CROSS SECTIONS

SHEET NO. 54-56. HEADWALL DETAILS
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28+59.4 RI. 28+63.4 Rt.
26+16.0 Lt. 26+80.4 LI.
26+78.6 LI. 26+86.4 Lt.

-~._----

No. REMO~~li~J~~T(j~~ji~~KI:~~~~frTou~~[E .
CD . 26+81.5 Rt. 26;89.2 RI. 5.7' x 4,8' C.B.. -
I2l 27+53.5 Rt. 27+63.4 Rt. 9.8' x 6.1' Water Vault

(Water lines killed on
Project W-876193)

GJ 27+56.7 Rt. 3 . Vertical R.R. ties
® 27+67.5 Rt. 28+17.6 Rt. 0.7' x 50.1' Conc. hdwl.

and trash rack
4.0' x 1.8' C.8.
SIdewalk scupper
1.3' x5.0' Blk. hdwl.

P-856013

SCALE 1" oeM

7TH S"FREET
THUNDERBIRD ROAD TO BELL ROAD

lSI Sidewalk romp C.O,P. Det. P-1234. Type 'B'.
[E] Relocate electrical cabinet by A.P,S.
!G i Relocate wire gate by owner.
[H] Relocate fire hydrant.
it<: Precast safety curb; See note on sheet 2.
IL I Irrig. sprinkler system; see note on sheet 2.
[M) Match existing.
[S) Sawcut and match existing.
iTI 5' curb transition MAG. Det. 221.
'W: Remove wood fence and concrete block

wall in conflict with new construction.
Replace in kind after new construction Is
completed. See detail on sheet 55.

BBj Relocate bus bench to new sidewalk.
[MB] Relocate moil box behind new sidewalk.
I)'jIJ Remove 19*L. F. brick curb. Non pay Item.

............. CONSTRUCIION ¢,. CURVE DATA

~I~~~~s~-f?05~~~J-'9~~;9-:

1366 R MOVE NCR TE CURS
No. all n t T L.F.

1365 26+81.5 Rt. 21+02.4 oRt. 2' Comb. 100.8
21+38.4 RI. 21+56.6 Rt. 2' Comb. 92.7
30+50.5 Rt. 31+00.0 RI. 2' Comb. 49.5

1364 26+00.0 Lt. 21+04.4 Lt. 2' Comb. 121.2
27+36.1 Lt. 2' Roll 10.0
27+36.1 Lt. 27+61.0 Lt. 2' Comb. 37.4

9 28+63.0 Lt. 28+81.0 Lt. 2' Comb. 18.0

1366

1365

1366

1365

1364

wz
:J

31

12" V.CP S -" ;:!
-", U)

gj

rC.=65.40
Exist. gutterRI. 6.=6482 1364

~curb face height =7"

30+41.5 (N. en/ O/W enfr.)
Begin 7"face curb h~ight.

• rc. =65.53
6.=64.95

30

36

TO~ of ~X:lmg!5curb:~~_

Ex/sl/fI!I !II/II:' L f,~

New pavemenlaLCons!ruclion ¢.

<<n
~~

t
~ ~ ~
rr; I..j lY)

\.

~
\:
"....

'"
~

28+8/,0
End New C.86.
Match Exist.
rc. "65.30
6.=64.7B

Transilion curb height within the
(Top of new curb RI. North 5' (wing) of drlvtilli'ay enk.

Ex/slln!l pff)fl/~ til back of n~w sld~wtl/k----..... A.C: o/w
-0./5/9% \ l.- _

----,..- ~------ --7\-~-~--~-7\-----

New gllller RI.

5ta.. 27+55. 3
X on curb /365.45

T.B.M.

& See sheet 24 for new storm .sewer

...."'."''''~~
II Ij

~'"

-~-- -----

I

-QUANTITIES - - - - - -. 

Curb 8 Gutter-Std. Det. 220-A 639 L.F.
Curb 8 Gutter-Std. Det. 220"AIMod. 7"Foce) 130 L.F.
Conc. ~Idewolk - Std. Det. P-1230 3,168 S. F.
D/W Entrance-Std. Det P-12~5" 500 S.F.
Survey Mon. "Std. Det. 12Q+ ~ I I Eo.
Adj WV.~Std, Oet. 39H Type'A' 4 Eo.
Adj·WV.-Std. Oet.391-1 Type"B" I Ea.
Adj: WV.-Std. Del. 391-1 Type "S/A" 3 Eo.
Adj. M.H. Ring 8 .cover I Eo.
2"A.C. for D/W Connection 3 Tons
4" A.B.C. for O/W Connection 5 Tons

-0./520 % 2"A.C.for Connection 4 Tons

..~'=:.j:::-:;;:::~==::=-=::-::=:-:=====:-::=::'::====-:::;~=======::"=:-:::==:-:::::t:~:-~O~' 3~5~0~0~%~,,=-:-._-_...- --<;)-. -~-~ -- -_.-~- -- -- - -- - - - ~- -7~---~- -- '--3-0-+50-.0- -~-- ---~-

~ ~ Existing pavement at 1!- P~ 65.55 P. ~65_38

~~

+0.3993%

/06.0'Rt. 27+38.4
Match Exist. c.ae. /
-tC,~6445

G.=63.95

27

-- ---,-- ~~ ~- ~---
+ 0./157 %

P=65.36

r.c. =64.9S

26

Cllrb face height =7/1·

~
~"'~'" ,25' 251 m
1l ~ ::: ~ 'n U11 23" ..j.f,

7TH STREFT - MAJOR STREET ~ 1; ~ '" ~ l i _. t.,
PHOENIX STREET S·MARICOPA CO '" ~ " :;; ~ ~Jr ['tt 16.4 '~/6'''l~' tt
THUNDERBIRD RD. TO BELL RD. '" "i ~., ~ "!!:I • (BC) (Be) I ~o

uIILC'DCC'l ", I'~"'~:}"I I'" .. ""I
IIIL /nLJ .. %'" 1';J~I~t~"'ilI" r"ilj~ 21"~';::1

rRACT K /. II ;;: '" '" w'" , f\.;.'- I
(Drolfloge EQse} ~ Ii-I I '* ~-? ~ ~ '~l 4' , 4' ',..

Lt '/''( ~ tiGHT '>~.~ . UIlkll ~ ,
~ \. } -"! ...

l . '\Bk. 192, Pg 26M.CR. /,
128.~9"::'" ' ...9

+05.2

;:! 12" V.C.P. S
U)

r
I- f--+---~I-
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STORM SEWER PLANS

See sheet 54 for headwall details.

For catch basin X- Sections see sheet 42

CONC CATCH 8ASINS B CONNECTOR PIPE

For paving see sheet 8

&See sheet 55 for headwall details.

~.""

.NQe Station Tvoe Detail (,;gfll} .bL ~jc~

(4) 26~73.6 Rt. M-I L=IO' P·1569 C.B 90 15"

(Is) 26+80.7Lt M-I L=6' P-1569 M.H. 6 15"

Ditch 145 1 15"

"",,,,_. STORM SEWER IlIMI-4(

.- No Stotion Shaft --_.....- _6Q§'L.. .

(3) 29~O4 MAG. 522 MAG. 520
Shallow Modified
Manhole See detoil

on sheet 55
@ 26+81 MA.G.522 MAG. 520

Shallow
. Manhole
!

1370

1365

1360

1355

Underground Electric

CAUTION:

.11

"';II
~\I--_.._-_.._----_. _...._...._.... _.--

-New pavetflenl at pipe rf.

:10

<frlj-? p-I'./' ~4'-? ~~
---~-;><,,, ..-~. -->\;,---~_. -.~_.,~

Sawcul 8 remove 12 L.F. of ex/sl/ng /2"
v.c.P. (Approx/malely 6' each side of
cenler//ne of new 42" slorm sewer pipe).
Replace w/Ih 12 L,F. of new 12" Class 56
duel/Ie iron pipe, Conneel wllh Colder

[::,tl-I ~
~,,===t!!-=---------i- I i::' ----~----~
'\ '" I I t$ ~'

\\ \\ l~. Ii? \' ~
Typical Section - Sta, 30+00

1350

1360

1370

CAUTION:
Underground Electric

I*62. L...~.'.. Ne~ 42;;PIPe
S=.:!;iYl.t??2Jl/ft.

28

T.B.M. 32.3'U. 5to. 27+55.3
Chiseled X on curb 1365. 45

~._~

*Slope as necessary 10 clear son/lory
sewer. New 42" pipe may conlacl 12"
D.!.? son/lory sewer /f necessary.
Negalive slope from sanl¥ary sewer
crossing 10 manhole acceplable If
necessary.

VIII I / Y CO/JIV /HY

[55.5.·.. 'Lt. C;;str. t.............. /~/',
Sta.28+59.7 If

" ..._---~, ..,,-_.

~
...._.._ .._.....- ,

Ij~) 51.0.'U. Constr. f. .. / f
Sta. 28+27.8 /

.,,_"""'T__'_.""" _

///,

MOO/\/

?7........•_-_..- __.- ._ _---_.•._ __ .__ ..__._-_._.. _.._--_ __._. _.-

~; --

CAUTION TO CONTRACTOR

Contractor sha/lphone Arizona Public Service Co. at
37/~6837andClrrangeto have an Arizona Public
Service Co. representative determine which under
groundeJectric lines, within the limits of this project,
are energized and which are dead.

Contractor shall phone Blue Stake at 263-1100 and
arrange. for the field location of ALL underground electric
lines withinthe limits of this project before contractor
digs,

"'•.;: 1:,"

'"

c;: 1,'·.1.: - MAJOR STREET
I,'~>:: ~,:_;,~'r:")~~;::~T~:>~/:/V',:~~<;f::O/\(:0.;"",

"1•.'\ .' cf) "10 P1J.

1///JOr'/

1355

1365

1370

1360

..... ' _ . -_._--_._ .. _-_ ...._._-_.....__._.._-_._._--_...._-----.._._-_._--...-._--



AS
BUilT

BUIL'T

it.

.....
'l>

~
'"'" "<i ~§ <::>

17;
ti .....
~

<::>
<:

• l(';t-

~ 'l::
'l> 'l::
~ '-

.~
~..,
~
t:i

-'bob' bars @ 18 " 0 .C. ~
"

I I I /I <i ~d-d bars @ 18 0 C. ~ <::>

'" 17;
:g ~

~.~ ~
~ l(::;; ';t-

~ "::
~ "::

'-

'1 <::>\0 ,';' / Recess wall aroundpart of
!() . b .-=::.,/ pIpe a ove If7vert.

/Cut end ofpipe flush with
/ recessed portion of wall .

/-·Pipe handrail
/ 'c' bars @ 18"0.C.

TcJ£ift:fHi EI. = 1367;/

'd' bars @ 18 /I o.C.

·-'b' bars @ 19"01 O. C.

Length of 3- e'bars in $outh corner of footing
a 3 - 'e 'bars In north corner as needed. See

sheet 56 for typical placement of e'bars in
corners.

If_Oil
-----Il,--....! .,.

CITY OF PHOENIX, ARIZONA
ENGINEERING DEPARTMENT

'e-e'bars @12"0.C.

~ ....~.~'k-k' bar---
9"

5'-0" -=--...j ....,f-
SECTION 8-8

DETAILS

7TH STREET
THUNDERBIRD ROAD TO BELL ROAD

P-856013
DR ..J..wJ:.. DES F W. K. MW
DATE: DATE: 198 DATE:

'f' bars(5horiz,)

SECTION A-A

Chamfer all exposed
corners 3/4 /I •

'a-a'bars @ 18"0.C.·

'c-c' bars @ 18"0. C. .._

Keyed constr.
rs(rear face) it. (Typ,)
rs (front face)--·---....·

)

)

rs

rs

Bend to conform to pipe
Cut 10 1 or lb

l bar (Typ )

BEND 'A-A'
N.T.S.

~_11'-7"~aries ,

WINGWAI,.L DETAIL
Scale: 1"'2'

N.T.S.

··-Wingwall

Anchor bolts @ 18"0.C.
(Typical all pipes)

II:Q~..

ScJ1e. 1":::2'

HEADWALL DETAIL

BEND 'A'
-- N. T.s.-·-

\ / Top of wlntJ wal(Ef..1. =1367:.-'-- EI. =1366. 85

\
dwall~

Jt. -
f- 'c-c' ba

,/ 'd-d' ba

!--'e-e'ba

~
1--,-.

./

I ,>- f- 'f-f'baI

~~"l"I 'a-a' bars (rear face

L_J;:::.-4 '_ :b-b' bars (front face

, -"-"'--__11'.7", 6'-10" .

NOTES

k k bar

ELE:\,I~I!ON

WINGWALL STEEL LIST (Looking North)

Hea

Bar Bend Size Length Quantity

a-a A-A *6 Varies 12

b-b Str. *4 Varies 12

c-c Str. *5 ·7'-6" a
dod Str. '"'4 ... 7'-6" 8
e-e Str. '"'5 4'-6" 16
f-f Str. '"'4 7'-6 11 a
k-k Str. #4 SI_OU

- 2

Exp.

*Cut '0 - 0' and 'b - b' bars to (ength in field.

ELEVATION
(Steel Reinforcement Not Shown)

@ All reinforcing steel shall have 2 II clear cover unleSS otherwise noted.

@ Footing shall be continous. No joint
in footing.

¢ Invert elevation may be changed
slightly, in field, if necessary to
have pipes clear new curb by 2/1

CD Concrete for headwall and wingwalls shall conform to minimum and to slope down to match
M.A. G. Sect. 7'25, ClassA (3,OOOps/). existing pipe at monument line.

® Steel reinforcement shall conform to A.S.T. M. Spec. A615, Grade 60.

@ Headwall and wlngwall footing shall be placed on t71disturbed soil or
on backfill compacted to 95 % as per M. A.G. SectiiJn 301.

from end wall to
if. middle pipe

...-- ._ _ _. - --- _ -- -- -- --+._ .

ALTERNATE
ANCHOR BOLT

HEADWALL STEEL LIST
Bar Bend Size Length Quantity
*(;- A 4f6 ---8'-5" 2-4
*b Str. ''''4 -6'-10" -~
@cStr.5 -39'=6"-- ~---2----'

I-@i-°.",d'--+--""'L-_-+- ~~ 2
+e 4'-6" 46
©1 3~-6"---'-- 5 2'.7" 11'0

3 _7';-- 24 .
I-~"--+~~+~~+-a;-;;-eeded 10- li-END 'B '

$tr. 4 39 -6 I~- NTS* 'a end 'b7-b~;;- ;h~/1 be placed at /9·1/2"eXC.,cut as necessary ta clear outJide of pipes
by 3". They shall be placed so one uncut 'a' bar and one uncut 'b' bar will .be located
mldvay between adjacent pipes. The balance of the 'a' and 'b' bars shall b? evenly
spo~ed at 19""o.C between uncut bars and to the ends of wall.

@Stagger splices; lap $plice$ a minimum of 40 bar diameter$.

HANDRAIL DETAIL
Scale: 1"=2'

NOTES

CD HandraIl shdl be steel pIpe. Horizontal rafls sholl
be N12"staJdard pipe; vertical posts sholl be N12"
extra strongpipe. Pipes may be Joined with threaded
fiflfng$~ oPP'ovtJd mechanical connectors, or pipe
may be cut 'or close fit and welded all around each
mating sudlce. Welds sholl be free of sharp projections.

® Pipe and flltlngs for handrail sholl be given one shap
coot of No.1 poInt and two fIeld coots of No. 10 paInt
as per M.A/i. Sect. 790.

@ Pipe handrail 39.2 L.F.

NOTE:

When slralghf anClor boll will nol
lit in headwall USI alternate boll

r:i
' 3~~,•••..7~314" dia. hex;" 00-'I/;r bolt(Typ,J

~
~

Wingwall--

ANCHOR BOLT
DETAIL

N.T.S. N.T.S.

Anchor bolts fa be user to secure C.M.P.
arch to headwall. Bolt> fa be set 18 II apart
around pipe and2"frem end of pipe.

7'_.11 'v.) ,'Y
......

CJ
" -......

Il-II II •
II v·Wingwall II () ",I II " "u u~ u

New Concf9te Headwall

L.-...-.

Headwall

114" I'-.
-~v<ryp

New cone. channel lining. Floor of channel
(jJ Irash rack shall be Irowelled 10 a
hard, smoofhfond level surface.

0'-5"

(Typ,) I
4'-3,518"

I--~~~f.; New Irash rack

i

Space equally between wing walls

\, ! lit Encase C.M.P. to IZ"min. above
'1' lop of pipe with ZOOOp.s.i.

I
ll) concrete or A.a.C. Slurry mix

, entire lenqth of pi e.

'" 47.58' Rt. Constr.
~ta. 281'00.0

(5J 11116"" Noles

(IO) 314 "x 2'1/2"
Rock bars@12"o.C.

7

TR,A,;?_H RACK DETAIL
Sc;;I~: 1,,='3';

~..,. Rod e.. Fill. V.O.. i....d..
,~ with Grout.
'" I ' "I~ i_·__§:·-3'13116 "

TI12'112"(Typj (=" "
~ Bar 2'112 x 314

E>"".'~'d·""'--~l7!J1J?/7
STREET 2B

New headwall and trash rack with wingwalls and handrail per details on this sheet.

6.5' wide concrete sidewalk.

Five x 64" L.P. of new 49/1x33 II C.M.P.A.; connect to existing CM. P. A. at
Monument Line. See sheet 42 .

Reshape channel. See note on sheet 42. Construct new
4" thick concrete lining (M.A.G. Spec. Sect. 7'25, Class '8' concrete 2,500psi at 28 days).
Reinforce with WWF, 6"x6/1, 0-4/0-4 (A.5.T.M. A 497). 3,36551

Pipe handrail. See detail on this sheet. 39 L. P.

3/4/1 thick premolded expansion joint material; full width and length of contact surface
between wing walls and headwall (M.A. G. Spec. Sect. 7'29).

3/41/ thick premolded expansion joint material. M.A. G. Spec. Sect. 7'29

Remove existing headwall, trash rack and concrete channel lining. 2,254 S. P. (lIning)

Remove 5-50"x31 /lC.M.P.A. East of Monument Line.

®
®

CD
®
@

PL8N VIEW
Scale: I'" 10'

EI.=1365.9'
Exist. /2/tconc. eut·off wall
Match Existing EI.=1363. 3'

NOTES

/

CD Removeol! scale fro~ rock bars. Trash rack
sholl be given one shop coaf of No. I paint
ond fwo field COols of No. /0 point as per
M.A.G. Sect. 790.

® Trash rock Is a non pay item (5) 11//6/1 (I" Holes
and a/I costs shojI be included
in the reinforced concrete /2"O.C.

__._-1_ headwall price.

'--,-V~-~""'''-

W
S-'-+-~N

E

Construction if.

7TH STREET - MAJOR STREET
PHOENIX STREETS·MARICOPA CO.
THUNDERBIRD RD. TO BELL RD.

~__M._on_u_m_e_nt_L_in_e_-:J-L 7_T!!_.__

47.58'Rf. Consfr. t
Sta. 27'+60.0
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SHOWING SOURCES OF RUNOFF ONTO BOCA RATON ROAD, CALAVAR ROAD, TAM-O-SHANTER DRIVE AND PIPING ROCK ROAD

AS
BUILT

AS BUILT

7TH STREET
THUNDERBIRD ROAD TO BELL ROAD

P-8~6013
R , D f. ,w, K f,

Street drainage flow

Existing culvert

® Inlet / Area No.

MAPDRAINAGE

----'........ Existing wash used for T.C. calculations

--- --- - Zoning boundary

••••- • _. Drainage area boundary

• ... ..-,·(Pl'l:

IJ?UI) 1.'1'.'
;;'!!! I l ~!t~

.,
.,,~ THUNOERBIRO-j-

.. F J "" ij .... ··~'''T·1f7 H6 ~ 109...124

7TH STREET MAJOR STREET
PHOENIX STREETS·MARICOPA CO.

THUNDERBIRD RD. TO BELL RD.
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LEGEND

- - - • - • - Drainage area boundary

- - - Zoning boundary

-..... .... Existing wash used for T.e. calculations

~~ ---..... Major washes

- -~-- Street drainoge flow

)>----( Existing culvert

~--"""".........JI On site retention area

® Inlet / Area No.

• New catch basin or drop inlet

~~ Existing catch basin or iniet

N
Paradise ---i---f'.'._'-+---+- Ln.

Coral Gables --+---t---+--+- Rd.

Heorn---ff=~=A-+ Rd.

"~ -Sheet Limits

Thunderb!rd--H+~<l II
:\ J::

Sweetwater _.- ?:-- ~ 'T-1\' . ,J:: ....~ -- Ave.

Scale: t" ". 200'
Contour Interval 2'

o 50 200y-, "-1

K) 100

DRAINAGE MAP
CITY OF PHOENIX, ARIZONA

ENGiNEERING DEPARTMENT

7TH STREET
Thunderbird Rd. to Bell Rd.

P - 856013
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7TH STREET
PHOENIX STREETS·MARICOPA CO.

THUNDERBIRD RD. TO BELL RD. MAJOR

Ola. Depth

Conn. Catch

Plpo Basin

35,24
CMPA 3,0~~T

Langlh

,ponn.

Plpa

N.A.

ElevaUon

Inlel Outlet

Heed
Between

0.'" Below
1-_.,.....__-1 Lip Gutter

To H.G.
Main

HydrauUc Grade Line

Sf

ift.1 ft .

, I .r 'Ii;~,~)~ lSI A 11 I "liOJ NO N( ISHII Tsl AS HUll T

Y 'i j AI"/ j P 856013 I I I .

;;t
!~.v:!~f ':, I LOYD M WHITMORE ENGINEERS, INC CONSUl liNG fNGI'OEEf'

~.p';// l>I'o B.W. 1'1< S.E.l.. :K F.M.W. DA 1986

/

Crown

Elevation

Inlel Outlel

7TH ~ ~1:.1:. I (Roberts Rd. to Grandview Rd,)

Lenglh

Main Storm

,Drain

Velocity

Main Storm

Oratn

f. p. I.

Location:

SI.,

Main storm

Oral"

SHEET

TC2 Mlln Slorm
Main Slorm

Drain Drain Slope
r::-~T---t-,----tMlln Storm
Total TC Drain
Area I O 2
Imper (Min.) fl. 1ft.

P - 856013

o
2:

Depth Of
Sump

If

A
Sump

038 ~~~. 11.3

SUMMARY

3.8

Gutter

Velocity

M-

13.6

Width
Of

Water

In
Street

DESIGN

0.43

Olplh
Of

Water

In
Upstream

Gutter

11.3

Flowby

+
Runoff
(0 )

DRAIN

0.0

Flowby

To
Thll

Calch
Basin

Paving Project

Crose
Slope

At Inlel
ft. I ft.

0.032O.OOBO

STORM

11.011.0

Runoff to Inlet

Design Data

STREETS

1.32

Average
Upstream

Inlel I-=-..,.,..-,-----r---f Gutter
Pervious I I

Q:=: mperv OU8 Slope

.8(Hc)Ap 0-.eCt-.2)AI 0 ft. I ft .

32

Min.
Max.

Dill.

For
Concentration

Time

Slreel
Slope
fl. I ft.

11.20.25

ArGa - AcreB

Storm Drainage

44.9

Tolal
Zoning

ArOR
Aores Faotor

Inflllr
1---,---.----.1 allon

Imperv. In I hr.
Area
AI

Sla.

INLET

13~78.2 RT.

.,;
2:

~

d
2:

...
w
0:...

0.2 1.00 0.2 0.0113 215 10 2.40 0.4 0.4 0.0154 0.030 0.0 0.4 0.11 3.6 2.1 N.A. N.A. N.A. N.A.

14+22.0 RT.
~-~~------f-lcI.0)1(0)J.B3i511--~-_-.j~----I-----+--~----l------l-----~--+-----l------l------l------l-----J-----J-----J----ho+--t--+--+--.j--+--.j---.j-----+-----i----+----t----t--t---+----+----t--jl----I-----l=-=:-r:,t.w... ........ -

2.2 0.25 0.5 0.0112 2,830 17 1.90 5.5 5.5 0.0 liB 0.030 0.0 5.5 0.30 10.0 0.6 0.00 ~:t7. 5.5 N.A. 5 , I~( ,8 2P:M1f",0 3.5'
14.1 OJ5

2.4
14.5

0.85
0.15 4.2 0.0024 1.280 13 2.16 7.4 7.4 0.0015 0.028 0.0 7.4 0.48 rr.2 1.7 0.47 L~I~' 7.4 N.A. 81' 15" 3.5'

26.80.7 LT. 1.3 1.00 1.3 0.0028 1,265 12 2.24 2.4 2.4 0.0015 0.030 0.0 2.4 0.32 10.8 1.4 0,6 West i South utter He n Rd. N.A. 15"

6 27+80.0 Rt. 473.0 See olculotlen on page \3 of Cote Bosin Design eport 225.0 N.A. N.A. 0.0 225.0 N.A. N.A N.A. Hdwl. 225.0 Drain into M on Voll y Was N.A. N.A
50")(31"
CMPA N.A.

61.44.9 RT.
0.25
1.00 1.9 0.0260 1.950 10 2.40 3.6 3.6 0.0057 0.017 0.0 3.6 0.24 139 2.2

M·
oil)' 2.1 1.5 9 1.9 10.0 .40 2.1 1376.00 1375.0S 4.7' 35' 4.0'

0.0060 18 5.0 174 0.6 0.0060

I:"

16
r

CD

C
X '

:::I~
0 ..
I ;:,
0.. P-!--
o
j.

f

U

>
'"

8

9

10

9

10

59~7l,l LT.

55.36.0 RT.

55~35.6 LT.

55+14.1 RT,

0.7

10.6
0.8

0.5

24.4

1.00

1.00

0.25

0.7

3.5

0.5

6.1

0.0045

0.0222

0.0058

0.0257

655

1.950

395

2,180

10

10

10

10

2.40

2.40

2.40

2.40

1.4

6.8

1.0

12.1

1.4

6.8

1.0

12.1

0.0052

D.0047

0.0058

0.0630

0.023

0.026

0030

D.021

0.0

1.5

0.0

0.0

1.4

8.3

1.0

12.1

0.19

OAD

0,18

0.26

8.3

15.2

6.1

12.3

1.8

27

1.8

7.6

0.19

0.37

0.15

0.40

R 1.4

L~;i· 8.3

M-I
L06' 1.0

M-I
"7' 12.1

2.6 10.6 2.35 5.0

6.1 11.1 2.31 11.6

6.6 11.1 2.31 12.5

14.4 11.1 2.31 27.3

0.0060
0.0146

0.0146

0.0146

IS

18

5.u
7.8

7.S

141
294

5

17

0.5
0.6

0 .. 0

0.0

1374.96

1369.82

1369.75

1369.5 1369.40

0.0060
0.0146

0.0146

1374.21

1369.51

1369.51

1369.5< 1369.26

4.5'

6.S'

6.6'

6.9'

41'

3l'

43'

15"

15"

15"

IS"

3,5'

5.0'

3.5'

5.8'

13

14

15

13

14

15

52... 40.1 LT.

52.10.9 RT.

49.77.2 RT.

0.3

0.8 ..

1.0

1.00

0.25

0.25

0.3

0.2

0.3

0.0058

0.0057

0.0057

300

255

235

10

10

10

2.40

2.40

2.40

0.6

0.4

0.5

0.6

0.4

0.5

0.0058

0.0059

0.0057

0.021

0.018

0.019

0.0

1.0

0.7

0.6

1.7

1.2

0.13

0.18

0.17
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