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1.0 Scope

This report has been prepared in support of a conditional Letter of Map Revision
“CLOMR” along Bullard Wash in conjunction with the improvements of parcels
9,10, and 11 of the proposed master planned development known as Goodyear
Planned Regional Center. This report was prepared in accordance with the City of
Goodyear Engineering Design Standard and Policies Manual (Ref. 2) and
supplemented by the Flood Control District of Maricopa County (FCDMC) Drainage
Manuals (Ref. 3 & 4).

The completed applicable FEMA forms are included in Appendix B.

2.0 Location

The Goodyear Planned Regional Center is located north of McDowell Road, south of
Thomas Road, east of Pebble Creek Parkway and west of Bullard Avenue in the City
of Goodyear, Arizona (Figure 1). Parcels 9, 10 and 11 are located on the north side
of the project. The Roosevelt Irrigation District “RID” Canal runs on the south side

of Thomas Road as shown on Figure 1.

The project site is located within section 32, Township 2 North, Range 1 West, Gila
and Salt River Base and Meridian, Maricopa County, Arizona.

3.0 Flood Insurance Rate Map

The Maricopa County, Arizona and Incorporated Area Flood Insurance Rate Map
(FIRM), map No.04013C2060 F, panel 2060 of 4350, dated July 19, 2001, shows that
the project site is located within flood hazard zone AE and X (shaded), (Figure 2).

Zone AE is defined by FEMA as:
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Special flood hazard areas inundated by 100-yr flood, base flood elevations
determined.

Zone X (shaded) is defined by FEMA as:

Areas of 500-year flood; areas of 100-year flood with average depth of less than 1
foot or with drainage areas less than 1 square mile; and areas protected by levees
from 100-year flood.

Further discussion on a proposed revision to the current effective flood limits is

included in Section 6 of this report.

4.0 Description and Proposed Development

The Goodyear Planned Regional Center site, approximately 605 gross acres is
currently composed of agricultural fields (Figure 3) with a north to south slope of
approximately 0.3%. The RID canal, an irrigation structure, crosses the project site
as shown on Figure 1. Bullard Wash, a natural drainage way defined by a wide
depression, crosses the project site in a southerly direction. A golf course community
development known as Pebble Creek is located north of the project side, on the north
side of Thomas Road.

Parcel 9, 10 and 11 of the project site are proposed to be developed into a single-

family residential development. It is proposed in conjunction with the development

of these parcels to channelize the segment of Bullard Wash within the parcels
boundaries. The channelization process will involve the introduction of a drop
structure at the inlet of the proposed channel, a box culvert under Virginia Avenue,
and interim downstream grading within the future phases of this development.
Further discussion on the channel improvements, are included in Section 6 of this

report.

<
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5.0 Offsite Drainage and Design Flow

The project site falls within the watershed boundary of a regional master drainage
study known as Loop 303 Corridor/ White Tanks Area Master Drainage Plan Update,
hereafter ADMP, which currently is being conducted by the engineering consultants
URS for the Flood Control District of Maricopa County (Ref. 5). Bullard Wash runs
across the project site in a north to south direction. The City of Goodyear, in
coordination with the FCDMC, requested that the design off-site flow for the
proposed channel improvements along Bullard Wash should be based on the HEC-1
analysis of the existing conditions scenario of the ADMP, in combination of
providing a minimum of 1.0 feet of freeboard in the channel, and that the most
current version of this model, named L303M6K.DAT , should be used. According to
this HEC-1 model, the 100-year peak flow along Bullard Wash at Thomas Road,
concentration point CP267, is 2557 cfs. No other offsite flows are anticipated to

impact the project site.

Excerpts from the ADMP in addition to electronic copies of the input and output files
of the HEC-1 model L303M6k.DAT, as obtained from the FCDMC, are included in
Appendix A. Also included in Appendix A, are correspondence letters confirming
the selected design flow along Bullard Wash.

6.0 Bullard Wash Channel

6.1 PROPOSED CHANNEL ELEMENTS

It is proposed, in conjunction with the proposed improvement for parcels 10 and 11 of
the project site, to channelize the segment of the Bullard Wash from the Roosevelt
Irrigation District “IRD” Canal, on the south side of Thomas Road, to Virginia
Avenue, the downstream limits of the subject parcels. The proposed channel section

will be grass-lined.

The alignment of the proposed channel and its anticipated future extension
downstream to McDowell Road is shown on Figure 4. This proposed alignment
deviates from the existing low flow line of Bullard Wash. Additionally, the proposed

flow line of the proposed channel, within parcels 10 and 11, is lower than the existing
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low flow line of Bullard Wash. It is proposed in the interim condition, until future
downstream channel extension within the future phases of the project site, to grade
along the downstream alignment of the proposed channel to daylight back into the
existing flow line of Bullard Wash (Figure 4).

A drop structure is proposed to be constructed from the existing overchute at the RID
canal to the upstream end of the improved channel (Figure 5). The configuration and |
the hydraulic calculations for the drop structure are included in Appendix A. Details |

of the structure are shown on Figure SA.

A 9-cell box culvert (7-10ft x 6ft, 1-10ft x 8ft and 1-10ft x 10ft) is proposed at the
Bullard Wash crossing with Virginia Avenue (Figure 5). The 8ft and 10ft-high cells
will be extended below the flow line of the channel. These two cells will be used for
a cart path, pedestrian and horse trail purposes. A pump will be used to drain the
depressed portion of the culverts. The depressed portions of the deeper culverts will

be ignored in the hydraulic modeling.
6.2 CLOMR/LOMR APPLICATION

It is proposed, as a result of the proposed channel improvements along Bullard Wash,
to revise the current effective floodplain and floodway boundaries, through a
Conditional Letter of Map Revision “CLOMR” and eventually, based on as-built
conditions, a Letter of Map Revision “LOMR” application to FEMA, along the
improved section of the wash and along the downstream interim grading. The entire
flow will be contained in the improved section of the channel and the floodplain and
floodway boundaries will be set at its banks. It is anticipated that as the future
downstream channel extension takes place, the downstream floodplain and floodway
limits will be revised again through another CLOMR and LOMR.

6.3 BACKGROUND ON EXISTING FLOOD LIMITS

Figure 2 shows the current effective floodplain and floodway limits along Bullard
Wash, in the vicinity of the project site. Our research indicates that the project site
fall within the limits of two different LOMR studies. The immediate portion
downstream of Section L (Figure 2), Section 6.320 (Figure 7), was based on a LOMR
study (FEMA case number 00-09-975P) prepared by J.E. Fuller in the year 2000.
Figure 7 is a copy of one of the base maps used in the J.E. Fuller Study. The
immediate portion upstream of Section L (Section 6.320) was based on a LOMR
study (FEMA case number 95-09-266P) prepared by WLB Group in 1995. It appears
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that the WLB work was a joint effort, or in coordination, with B & R Engineering, the
consultants for the Avondale Drain improvements, upstream of the RID canal.
Figures 8A & 8B are copies of the base maps used in this joint study. As noted on
Figure 8A, the flood limits between sections 6.320 and 6.631 represent an extension
to the limits established in the original Flood Insurance study that was prepared by
WLB Group and shown on the corresponding FIRM dated 1995.

Due to the ever-changing conditions and implemented improvements within the
watershed of the ADMP, those detailed studies were based on design flows that are
different from the prevailing flows at this time. As discussed earlier in this section,
the proposed channel improvements along Bullard Wash in this project will be based
on a 100-year peak flow of 2,557 cfs.

6.4 HYDRAULICS AND REVISED FLOOD LIMITS

The computer program HEC-RAS, version 2.2, was used in the hydraulic analysis
and in estimating the revised flood limits along the proposed channel. The hydraulic
profile along Bullard Wash is essentially sub-critical. To tie into the current effective
floodplain and floodway limits downstream and to model the interim grading along
the alignment of the proposed channel, a portion of the HEC-2 model “Bull.Dat”
from the J.E. Fuller LOMR study, section 5.727 to section 6.320, was imported into
the HEC-RAS model established for the proposed channel. A printout and an
electronic copy of this HEC-2 model are included in Appendix A. The geometry of
these sections was modified as needed to incorporate the interim grading along the
alignment of the future channel extension downstream (Figure 5 & 6). Additional
cross-sections to the HEC-RAS model were added upstream, to the downstream end
of the proposed drop structure, to incorporate the improved segment of the channel
along with a proposed Box Culvert under Virginia Avenue. The new cross sections
were based on the recent topography conducted for the project site. The survey
datum of the J.E. Fuller LOMR study was checked against the datum of the recent

survey for the project site and was found to be the same.

A manning number of 0.03 was used for the proposed channel, which will be grass-
lined, and for the interim grading downstream. A value of 0.035 was used for the
overbanks.

The 100-year design peak flow used in the imported portion of the HEC-2 model was
3,400 cfs. As discussed earlier in this Section, the new 100-year design peak flow is

2,557 cfs. Conservatively, the downstream boundary conditions in the HEC-RAS
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model for each of the floodplain and floodway profiles were set as known water
surface elevations from the LOMR HEC-2 model.

In the process of revising the current effective floodplain and floodway boundaries, a
portion of the current effective floodway in the interim downstream reach of the
proposed channel, upstream of section 5.9601, was also revised. The new floodway
limits were essentially expanded toward the floodplain limits. Discussions with

FEMA indicated that since these floodway revisions are contained within the same

project boundary and only affected the same property owner, only a letter of
acknowledgement to these floodway revisions would be required from that property

owner. A signed letter is included in Appendix A.

Consistent with FEMA guidelines and local jurisdictions, the water surface elevations
for the revised floodway are not more than 1.0 feet higher than the revised floodplain

water surface elevations.

The computer program CHECK-RAS, developed by FEMA, was executed on the
HEC-RAS file as recommended by FEMA. A copy of the output is included in
Appendix A.

The proposed drop structure at the upstream end of the proposed channel was
analyzed separately and incorporated the tail water elevation in the channel. The
entire flow will be contained in the drop structure. The revised floodplain and
floodway will tie-in upstream at the existing overchute at the RID canal, at Section
6.672 (Figure 8B). Due to the proposed drop structure, the water surface elevation in
the improved channel will have no backwater affect upstream of the drop structure.

The revised floodplain and floodway boundaries, along with other related data, such
as cross-section locations and peak flows are shown on Figures 5 and 6. An
electronic copy of the HEC-RAS model “GYPRCCHN3.PRJ” along with an output
printout are included in Appendix A. Additionally, the revised floodplain and
floodway boundaries are shown on a copy of the current effective FIRM (Figure 9).
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PLANNING & LUNLING 23 Y32 rrad

N-lE-2ude 1434 '
e Mantec Constlting Inc. o
8211 South 48th Street ' C

Phoenix AZ B5044 C
Tel: {602) 438-2200 Fax: (602) 431-9562

COM paty

14 October, 2002 i
File: 81500260 '

Mr. David Ramirez, P.E, City Engineer B ' ) e
City of Goodyear :

180 N. Litchfield Road

Goodyear, AZ 85338

Reference: Goodyear Planned Regional Center/Design Flows Along Buliard g oy
Wash iz

Dear Mr. Ramirez:

X Thank you for calling me regarding the design flows along Bullard Wash within the g H
P .‘;;{" Lt proposed Goodyear Planned Regional Center, located between Thomas Road and '
% (AN McDowel| Road. | know you were coordinating with Mr. Greg Jones of the Flood Control

-, P Distriet of Maricopa County “FCDMC” on this subject.

e Itis my understanding, based on our phone conversation, that it has been decided that L ¢
. R the subject design flows should be based on the Existing Conditions scenario of the c

i 7,} P Loop 303 Corridor/White Tanks ADMP update, currently being undertaken by the co
Whet enginesring consultants URS. The most current version of the corresponding HEC-1 O
5 IS model is named L303MGK. According to this model, the 100-year peak flow along K :.:is

Bullard Wash at Thomas Road, concentration point CP267, is 2557 cfs. | o ik

-Subsequent to yaur call, and as you indicated to me would take place, | received a call
from Mr. Greg Jories of the FCDMC on this subject. Mr. Jorids corfimmed the.desigrr
model and peak flows you indicated. - R

Accordingly, we are proceeding to base the design flows for the proposed Goodyear

Planned Regional Center on the HEC-1 model indicated above. , ;

. t . "\ .,""

l If you have any questions or concems to the contents of this letter, please let me know Y g
= Uhatand @5 500N as possible. You can reach me at (602) 438-2200. Otherwise we are proceeding H
with the recommended design flows discussed in this letter. X

' ;
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Refetance: Goodysar Planned Regional Center/ Design Flows Along Bullard Wash e

Thank you for your titne and effort in providing this information.
Sincerely, Ly

STANTEC CONSULTING INC. NIRR

v
Wy, tover
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. A .‘\:
L ’ Vopd et
el
;

Ghassan Aouad, P.E. ' BN “f
Senior Hydrologist : . v

cc: M Gregory' L. Jones, 'P.E, Regional Planning Manager
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180 North Litchfield Road

Goodyear, Arizona 85338 : | B :J', L
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To:  Ghassan Aoad ___ From: DavidRamrez Hag - - - O

- Fax:  602-431-9562 Pages: 3 i
Phone: __bate: qomg02 o

Re:  Goodyear Planned Regional  ©C:  Greg Jones, FCD (602-506-8561 fax) R

Centar, Design Fiows along R
' -

[PRRTON ]

Bullard Wash LT
U

: ' "ﬂ’;’c

In follow-up to our te>l¢°-=ph0‘t'lev conversation today, pleaée ravise ' :

is8U6 | ' your October 14, 2002 Iatter ook
énd raissue it 1o reflect the design flow of 2557 CFS with foot of freeboard fr i
surface elevation to top of channel, one foa of rd from water R
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Stantec Consulting inc.

8211 South 48th Street

Phoenix AZ.85044

Tel: (602) 438-2200, Fax: (602) 431-9562

stantec.com

District of Maricopa County “FCDMC?” on this subject.

Stantec

21 October, 2002
File: 81500260

Mr. David Ramirez, P.E, City Engmeer
City of Goodyear

180 N. Litchfield Road

Goodyear, AZ 85338

Reference: Goodyear Planned Regional CenterlDes19n Flows Along Bullard
Wash

Dear Mr. Ramirez:

This letter replaces that | sent to you with a date of October 14, 2002. Per your oomment
I revised that letter to incorporate the requested freeboard along with the selected design
flows. The revised letter is as follows: .

Thank you for calling me regarding the design flows along Bullard Wash within the

. proposed Goodyear Planned Regional Center, located between Thomas Road and

McDowell Road. | know you were coordinating with Mr. Greg Jones of the Flood Conﬁ‘ol

It is my understanding, based on our phone conversation, that it has been decided that
the subject design flows should be based on the Existing Conditions scenario of the
Loop 303 Corridor/White Tanks ADMP update, currently being undertaken by the
engineering consultants URS. The most current version of the corresponding HEC-1
model is named L303M6K. According to this model, the 100-year peak flow along
Bullard Wash at Thomas Road, concentration point CP267, is 25657 cfs. Additionally, it
has been requested that a minimum of 1.0 feet of freeboard be provided in the proposed
improved channel along the wash from the water surface elevation to the top of channel.

Subsequent to your call; and as you indicated to me would take place; | received a call
from Mr. Greg Jones of the FCDMC on this subject. Mr. Jones com‘" rmed the design
model and approach you indicated.

Accordingly, we are proceeding to base the design of the proposed channel in the
Goodyear Planned Regional Center on the HEC-1 model and free board indicated
above.

s
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Reference: Goodyear Planned Regional Center/ Design Flows Along Builard Wash

If you have any questions or concerns to the contents of this letter, please let me know
as soon as possible. You can reach me at (602) 438-2200. Otherwise we are proceeding
with the recommended design approach discussed in this letter.

Thank you for your time and effort in providing this information.
Sincerely, V

STANTEC CONSULTING INC.

WW

Ghassan Aouad, P.E.

Senior Hydrologist

cc: Mr. Gregory L. Jonés, P.E, Regional Planning Manager
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HEC-RAS Plan: Imported Pla River: RIVER-
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1003.14
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0.000975
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11‘5/‘6’/[ QF

b & Hhe cnst el

3.37 151.92 0.27

2000.00 996.75 1002.51 & 1002.65 0.000822 2.99 668.16 140.19 0.24

1500.00 996.75 1001.87 1001.97 0.000674 2.58 580.78 131.08 0.22

; _ 1000.00 996.75 1001.03 1001.10 0.000556 2.11 473.69 125.35 0.19
7380 - 500.00 996.75 999.94 999.98 0.000380 1.46 341.48 117.89 0.15
2557.00 996.75 1003.14 1003.29 0.001001 3.14 814.41 185.11 0.26

2000.00 996.75 1002.51 1002.63 0.000832 2.84 704.11 161.88 0.24

1500.00 996.75 1001.86 1001.96 0.000630 2.47 607.58 139.89 0.21

1000.00 996.75 1001.03 1001.09 0.000524 2.03 493.42 133.21 0.19

500.00 996.75 999.94 999.97 0.000364 1.41 353.38 124.51 0.15

Reach- 7200 | 2557.00 998.00 1003.08 1003.18 0.000383 2.51 1019.39 244.26 0.22
Reach: 1720 ‘ 2000.00 998.00 1002.45 1002.53 0.000383 2.31 867.42 235.72 0.21
1500.00 998.00 1001.79 1001.86 0.000391 2.10 714.70 227.38 0.21

1000.00 998.00 1000.94 1001.00 0.000448 1.90 526.92 215.95 0.21

500.00 998.00 999.85 999.89 0.000568 1.63 306.47 188.40 0.23

. 2557.00 998.00 1002.97 1003.09 0.000454 2.77 923.48 216.34 0.24
Reach-1 |700¢ 2000.00 998.00 1002.35 1002.45 0.000445 2.53 790.02 208.60 0.23| -
Reach-1 7000 1500.00 998.00 1001.69 1001.77 0.000441 2.29 655.93 200.51 0.22
Reach-1 17000 1000.00 998.00 1000.84 1000.90 0.000483 2.04 489.66 190.01 0.22
7000 500.00 998.00 999.73 999.78 0.000652 1.75 286.38 176.32 0.24
2557.00 998.00 1002.93 1003.01 0.000277 2.19 1168.49 269.06 0.19

2000.00 998.00 1002.31 1002.37 0.000273 2.00 1002.09 262.64 0.18

ROG _ 1500.00 998.00 1001.65 1001.70 0.000277 1.81 830.78 255.87 0.18

6800 | 1000.00 998.00 1000.79 1000.83 0.000321 1.63 614.39 247.05 0.18

500.00 998.00 999.62 999.66 0.000524 1.48 337.27 225.46 0.21

1660( ' 2557.00 997.00 1002.89 1002.95 0.000200 1.95 1311.86 281.42 0.16

each-1 50 | 2000.00 997.00 1002.27 1002.32 0.000181 1.75 1140.98 266.55 0.15
Reach-4. 1660 1500.00 997.00 1001.61 1001.65 0.000159 1.54 971.08 249.31 0.14
A 660 , 1000.00 997.00 1000.75 1000.78 0.000139 1.30 766.96 228.90 0.13
' 500.00 997.00 999.59 999.60 0.000123 0.98 509.93 213.43 0.11
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» TRAPEZOIDAL CHANNEL ANALYSIS
CRITICAL DEPTH COMPUTATION
s e P P .

April 29, 2003

PROGRAM INPUT DATA

DESCRIPTION VALUE
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""" gor| 509
FLOW RAEE (CES) e nevnenntunenennenenenioaesonnenenennenannnn, 2,557.0 — | 2000| 1500 |
Channel Bottom Slope (ft/ft)........ .. iiioiiiviiinininn, 0.002
Manning ‘s Roughness Coefficient (n-value)........ccvevunenn. . 0.018
Channel Left Side Slope (horizontal/vertical)............... : 2.0
Channel Right Side Slope (horizontal/vertical)........ e : , 2.0
Channel Bottom Width (ft).....ci. it iirrreneenennnnnn 95.0
l . 'COMPUTATION RESULTS
DESCRIPTION VALUE .
T T T T T . S0 M S S i i 0 s =t o i o e o o o o o e o ot o e o e e , y 5 '
rcritical Depth (Ft)eesreeerens Geseaaareareeite e PN _ 2.77— 236 | 1195 I uyl ik
Critical Slope (ft/ft)-c-cevcereeacenns Ceeeaaaan R . . 0.0035 | - _
Flow Velocity (Fps) -+ ceeeeceneasnanacannnn N PR _ 9.19_—{§i5t | 7P 683 sl
Froude NUMDET -« e cvcevoosonsns C e et eesaet e ec s te e ; 1.0 :
Velocity Head (ft)oo--olo ---------- e e s e e s s ese s s e v ’.. ’ 1.31
. Energy Head (ft)---cccens Ceeeseans Ceeeecaan cevesr e ieraeinene 4.08
Cross-Sectional Area of Flow (sg ft)-ceeoecn.. R AR R ' 278.3
Top Width of Flow (fE)-secerorervsorcnnsanoneannas ete v aee e 106.07

HYDROCALC Hydraulics for Windows, Versgion 1.2a Copyright (c) 1996

‘Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069
Phone: (281)440-3787, Fax:(281)440-4742, Email:software@dodson-hydro.com’
All Rights Reserved. : ' .

ovevchafe b Fhe RTD Camal




CONCRETE DROP SRUCTURE WITH SLOPING SPILLWAY Project: —-
Per thg Drainage Design Manual of the Flood Control District of Maricpa_ County,Arizona, ' Projno.. -

Volume i, Hydraulics : S ' . Calc. By: ——

Design Q Crest DnstChn Tailwater . Crest Crest Basin Basin

Storm ‘ ‘Elev. Invert ~ Elev dorit Verit BW S.Slope
(cfs) () ®.__ (@) M)  (ps) (@) @)

100-yr 2557 1007.01 996.75  1003.14 277 919 95 2

H.drop ToeElev HVe Ht,c d1 T A1 Vi ‘ HV1 ) Ht,1 HD+ F1 d,conj L,jump
{ft) () {ft) /® @ ()" (sf) (fps) {ft) {ft) ' (ft) (/) (ft)
10.26 996.75 1.31 14.34 0.898 98.59 86.92 29.42 13.44 14.34 0.88 5.52 6.58 41

H-drop Crest-Chn Sill deconj deconj-Sill Tailwater Conj.  Tailwater : Fs v Fs Fs Equalizes
Height ' Depth  WSEL  WSEL A doorj. @dconj @d1 - @di=
) () (ft) M @ @) () () : {ft) (ft) (sf) (sh (ff)
10.26 10.26 0.00 6.58 6.58 - 6.39 1003.33 1003.14 o ' 0.90 6.58 25.05 25.46 0.914

Subscript "¢" denotes conditions at the Crest - Assume H,drop _

Subscript "1" denotes conditions at the Toe - . derit,crest=from Manning Eq, see attached calc.
) _ - Verit,crest=from Manning Eq, see attached calc.

Q=Design Fiow (cfs) . - Hv,crest=(Verit,cresty\2/2g o

l Definitions: : : Procedure:

derit=Critical depth _ ‘ - Ht,crest=H,drop+dcrit,crest+Hv,crest
H.DropéHeighfi of Drop Across the Spillway: © - d1=will be solved for -
HV=Velocity Head ' : . T1=BW+2Zd1
Ht=Total Head relative to basin bottom - A1=(BW+T1)/2xd1
d=Water Depth : _ -VI=Q/AT

' T=Flow Top Width o - Hvi=V142/2g

" A=Flow Area _ - Ht1=d1+V1A2/2g

V=Flow Velodity - Set Ht,crest=Ht1 to find d1,by trial and error
HD=Hydraulic Depth . - HD1 =A1/T 1 '

F=Froude Number - . © F1=Vi{gxHD1)"0.5
d,conj=ConjUgate Depth of Jump : - For F1>§r=1 .7==>d,conj=0.5d1[(1+8F142)"0.5-1]
L-,jump=Lengih of.the Jump - - For 1<F1<1.7==>d,conj=d1(F 12-1)+d1 .

|

\

i |

Fs=Specific Force _ . - Conj. WSEL=Basin bot. WSEL+d,conj ‘ ' |
’ - Compare Conj. WSEL & Tailwater WSEL :Adjsut H,drop ’ ' ‘

|
I

until acceptable tolerance in the WSEL comparison )
- Ljump=from fig 7.7 of FCDMC o ‘ |
-Check Specific Forces For d,conj (which was set approximate to Tallwater Depth) and d1. ‘

Specific forces should be equal within acceptable tdlerance

DROPSTRC1.xls




CONCRETE DROP SRUCTURE WITH SLOPING SPILLWAY . Project:

Per the Drainage Design Manual of the Flood Control-District of Maricpa County,Arizona, Projno..  -—
l' Volume I, Hydraulics ' . Calc. By: -
I Design Q Crest DnstChn Tailwater Crest Crest Basin - Basin
Storm Elev. invert Elev derit Verit - BW S.Siope
(cfs) (ft) (ft) {ft) (ft) (fps) {ft) (Z:1)
~180-y~ 2000 1007.01 996.75  1002.51 2.36 8.51 95 2
l H,drop ToeElev  HVe Htc d1 - T A1 V1 HV1 Ht,1 HD1 F1 d,conj Ljump
{ft) - (ft) 419 IR ) (ft) (ft) (sf) (fps) (ft) (ft) (it) o ® (ft)
10.26 996.75 1.12 13.74 0.716 97.86 69.05 28.97 13.03 13.74 0.71 6.08 5.81 37
H-drop Crest-Chn Sill d,conj  dconj-Sill Tailwater - 'Conj. Taliwater - Fs Fs . Fs Equaliz¢
Height . Depth WSEL - WSEL : d1 deonj @doconj @d1 @dt=
(ft) (ft) (ft) (ft) {ft) () (ft) f/ () (ft) (sf) (sh |
1 0.26 10.26' 0.00 5.81 5.81 5.76 1002.56 1002.51 0.72 5.81 19.23 19.48 0.726
Definitions: : Procedure:
Subscript "¢" denotes conditions at the Crest - Assume H,drop
Subscript "1" denotes conditions at the Toe - derit,crest=from Manning Eq, see attached calc.

- Verit,crest=from Manning Eq, see attached cale.

Q=Design Flow (cfs) . - ‘ - Hv,crest=(Verit crest)2/2g ’
acrit=CriticaI depth . : . - Ht,crest=H,drop+dcrit,crest+Hv,crest
H,Drop=Height of Drop Across the Spillway ) "~ d1=will be solved for ,

HV=Velocity Head _ - T1=BW+2Zd1

Ht=Total Head relative to basin bottom i ’ - A1=(BW+T1)/2xd1

d=Water Depth : : - V1=Q/A1

T=Flow Top Width- = © -Hvi=V1r2/2g

A=Flow Area . - Ht1=d1+V1~2/2g

V=Flow Velocity ' - SetHt,crest=Ht1 to find d1,by trial and error
'HD=Hydraulic Depth : - HD1=A1T1 ' :
F=Froude Number | - F1=V1/(gxHD1)"0.5
d,conj=Conjugafe Depth of Jump - For F1>or=1 .7==>d.conj=0.5d1[(1 +8F142)40.5-1}-
L,jump=Length of the Jump ‘ - For 1<F1<1.7==>d,conj=d1(F142-1)+d1
Fs=Specific Force : - Conj. WSEL=Basin bot. WSEL+d,conj

h - Compare Conj. WSEL & Tailwater WSEL ;Adjsut H,drop

until acceptable tolerance in the WSEL comparison -
- L,jump=from fig 7.7 of FCDMC
-Check Specific Forces For d,conj (which was set approximate to Tailwéter Depth) and d_1.

Specific forces should be equal within acceptable tolerance

DROPSTRC1.xls




CONCRETE DROP SRUCTURE WITH SLOPING SPILLWAY

l Subscript "c" denotes conditions at the Crest

-Subscript "1" denctes conditions at the Toe

=Design Flow {cfs)
derit=Critical depth

H,Drop=Héight of Drop Across the Spiliway

'HV=VeIocity Head

Ht=Total Head relative to basin bottom

d=Water Depth

T=Flow Top Width

A=Flow Area .
' lV.=Flow Velocity

HD=Hydraulic Depth
lF=Froude Number

d.conj=Conjugate Depth of Jump

L jump=Length of the Jump
lFs=Speciﬂc Force

- derit,crest=from Manning Eq, see attached calc.

- Verit,crest=from Manning Eq, see attaéhed calc.

'_ - Hv,crest=(Vcrit,crest)*2/2g

- Ht,crest=H,drop+dcrit,crest+Hv,crest
- d1=will be solved for
- T1=BW+2Zd1
- A1=(BW+T1)/2xd1
- V1=Q/A1
- Hv1=V142/2g
- Ht1=d1+V142/2g
- Set Ht,'c;est=Ht1 to find d1,by trial and error
- HD1=A1/T1 '
- F1=V1/(gxHD1)*0.5.
- ForF1>or=1 .7¥=>d,conj=0.5d 1[(1+8F142)40.5-1] -
- For 1<F1<1.7==>d,conj=d1(F142-1)+d1
- Conj. WSEL=Basin bot. WSEL+d,con]

- Compare Conj. WSEL & Tallwater WSEL ;Adjsut H,drop

_ until acceptable tolerance in the WSEL comparison
- L jump=from fig 7.7 of FCDMC

Project:  —-
Per the Drainage Design Manual of the Flood Control District of Maricpa County,Arizona, Projno.: -—
l Volume 1, Hydraulics ' Cale. By: —
. Design Q Crest DnstChn Tailwater  Crest Crest Basin- Basin
Storm Elev. Invert Elev derit Verit BW S.Slope
(cfs) (ft) {ft) (ft) (ft)’ (fps) - (ZD
. 00z 1500 1007.01  996.75  1001.87 1.95 7.77 95 2
l H,drop Toe Elev HVc Ht.c dt T1 A1l V1 HV1 Ht,1 HD1 F1 d,conj L.jump
(f) (ft) __{f) {ft) (ft) (ft) (sf) (fps) (ft) (ft) (ft) _(ft) {ft)
l 10.26 996.75 0.94 13.15 0.548 97.19 52.66 28.48 12.60 13.15 0.54 6.82. 5.02 132
H-drop Crést-Chn Sill d,conj - dconj-Sill Taivlwater Conj. . Tailwater Fs Fs - FsEqualiz¢
' Height _ Depth  WSEL  WSEL - - d1 deon] @dconj @d1  @di=
' (ft) {ft) (f) (ft) {ft) (f) (ft) (ft) ft) (ft) _sH (s (ft)
l 10.26 10.26 0.00 5.02 5.02 5.12 1001.77 1001.87 0.55 5.02 . 14.13_ 14.28 0.554
Deﬁnitioné: Procedure:
- Assume H,drop

-Check Specific Forces For d,conj (which was set approximate to Tailwater Depth) and d1.

Speciﬁc»forces should be equal within acceptable tolerance

DROPSTRC1.xls




CONCRETE DROP SRUCTURE WITH SLOPING SPILLWAY .Project: —

Per the Dr;elinage Design Manual of the Flood. Control District of Maricpa County,Arizona, _ Projno.. -
Volume i, Hydraulics Calc. By: -~
Design Q Crest DnstChn Tailwater Crest Basin . Basin
Storm . Elev. Invert Verit BW  S.Slope
_(cfs). () (fps) () . (z1)
400w 1000  1007.01 996.75 6.83 95 2
H,drop Toe Elev Hve Htc A1l V1 Hv1 Ht,1 HD1 F1 d,conj
(ft) (f) (ft) () (fps) @) @ (ft). (f)
10.26 996.75 0.72 1247 35.81 27.93 12.11 12.48 0.37 8.08 4.09
H-drop Crest-Chn Sill d,conj Tallwater ~ Conj,  Tailwater Fs Fs
Height WSEL - WSEL : dt - deonj @dconj @ d1
(ft) (ft) (ft) (ft) () R (1)) () {sf) (sf)
10.26 10.26 0.00 4,09 1000.84 - 1001.03 . 0.37 '4.09 . 9.20 9.27
Definitions: Procedure:

Q—Desngn Flow (cfs)
dcnt—CntlcaI depth

HV=Velocity Head
Ht=Total Head relative to basin bottom
l d=Wa'ter Depth
™ T=Flow Top Width
) A=Fiow Area -
) ' V=Flow Velocity
HD=Hydraulic Depth

' F=Froude Number
d,conj=Conjugate Depth of Jump

Ljump=Length.of the Jump-
l Fs=Specific Force

Subscript "¢" denotes conditions at the Crest

Subscnpt "1" denotes condmons at the Toe

- H,Drop=Height of Drop Across the Sp:llway

- Assume H,drop

- - derit,crest=from Manning Eq, see attached calc.

- Vierit,crest=from Manning Eq, see attached calc.
- Hv.creét=(Vcﬁt,cres-t)A2/29
- Ht,crest=H,drop+dcfit,crest+Hv,cr§st
- d1=will be éolved for -

- T1=BW+2Zd1

= A1=(BW+T1)/2xd1

- V1=Q/A1

- Hvl=V1A2/2g

- Htt=d1 +V142/2g

- Set Ht,crest=Ht1 to find d1,by trial and error

- HD1=A1/T1

- F1=V1/(gxHD1)*0.5

- For F1>or=1.7==>d,conj=0.5d1[( 1'-l-8F1 A2)40.5-1]

- For 1<F1<1.7==>d,conj=d1(F1A2-1 yd1

- Conj. WSEL=Basin bot. WSEL+d,conj

- Compare Conj. WSEL & Tailwater WSEL ;Adjsut H,drop
until acceptable tolerance in the WSEL comparison |

- L jump=from fig 7.7 of FCDMC

-Check Specific Forces For d conj (whxch was set approxxmate to Tailwater Depth) and d1,

Specific forces should be equal within acceptable tolerance

DROPSTRC1.xls




.CONCRETE DROP SRUCTURE WITH S_LOPING SPILLWAY Project:

Per the Drainage Design Manual of the Flood Control District of Maricpa County,Arizona, Projno.; - , C
' Volume Il, Hydraulics . 3 ' ' Cale. By: — |
' Design Q Crest DnstChn Tailwater Crest Crest Basin Basin ' _

Storm ' Elev. Invert Elev derit Verit BW S.Slope |
(cfs) () {ft). (ft) () - (fps) (ft) (Z:1) _ ' '
. 488+~ 500 1007.01 996.75 990.04  0.94 5.46 %5 - 2. |
l H,drop ToeElev  Hvec Ht,c d1 T - A1 Vi HV1 Ht,1 HD1 F1 doonj  Ljump
{ft) (ft) (ft) {ft) () {ft) (sf) {fps) (ft) (ft) (f (ft) (ft) ‘
10.26 996.75 0.46 11.66 0.193 . 95.77. 18.41 27.16 11.45 11.85 0.19 10.92 2.88 19
H-drop Crest-Chn Sill d,conj dconj-Sill Tailwater Conj.  Tailwater : Fs Fs Fs Equaliz¢ |
Height | Depth  WSEL  WSEL : d1  deonj @dconj @d1  @di=
' (ft) (ft) (ft) S (3] (ft) (f) (ft) (ft) (ft) (ﬁ) (sf) (sf) {ft) i

1026 ~ 10.26 0.00 2.88 2.88 . 3.19 999.63 999.94 0.19 2.88 4.46 4.48 0.194

. Definitions: ' : Procedure:

Subscnpt "c" denotes conditions at the Crest — Aséurﬁe H,drop ‘

l Subscript "1" denotes conditions at the Toe : o - derit,crest=from Manning Eq, see attached calc. |

. ) _ - Verit,crest=from Manning Eg, see attached calc.
Q=Design Flow (cfs) ' ~ Hv,crest=(Verit,crest)*2/2g

derit=Critical depth _ - Ht,crest=H,drop+dcrit,crest+Hv,crest
e H,Drop=Height of Dfop Across the Spillway ' -d1 =will.be solved for
' HV=Velocity Head - - T1=BW+2Zd1
Ht=Total Head relative to basin bottom - - A1=(BW+T1)/2xd1
l d=Water Depth \ i o - Vi=Q/A1-
T=Flow Top Width ‘ . - Hv1=Vv142/2g -
A=Flow Area _ - Htt=d1+V1/2/2g
' V=Flow Velocity : ) - Set Ht,crest—Ht1 to ﬁnd 'd1,by trial and error
HD=Hydraulic Depth - HD1=A1/T1

F=Froude Number . - F1=V1/(gxHD1)*0.5
d conj-Conjugate Depth of Jump - Fof Fﬁ >or=1.7==>d,conj=0.5d1[(1+8F 142)*0,5-1]
.Jump=Length of the Jump - For 1<F1<1.7==>d,conj=d1(F142-1)+d1
FS"Speclﬁc Force ' - Conj. WSEL=Basin bot. WSEL+d,conj
o - Compare Conj. WSEL & Tailwater WSEL :Adjsut H,drop

- L jump=from fig 7.7 of FCDMC
-Check Specific Forces For d,conj (which was set approximate to Tailwater Depth) and d1. -

Specific forces should be equal within acceptable tolerance

. - : -untit acceptable tolerance in the WSEL comparison

DROPSTRC1.xis
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Federal Emergency Management Agency
| Washington, D.C. 20472 o

CERTIFIED MAIL _ INREPLYREFERTO:

RETURN RECEIPT REQUESTED Case No.: 00-09-975P

The Honorable Bill Arnold ' ‘ Community: City of Goodyear, AZ

Mayor, City of Goodyear Community No.: 040046

119 North Litchfield Road _Panels Affected: 04013C2060 E and 2070. F

Goodyear, AZ 85338 : . Effective Date of Z(Im
This Revision: DEC 1 g
102-D-A

Dear Mayor Amold:

This responds to a request that the Federal Emergency Management Agency (FEMA) revise the effective
Flood Insurance Rate Map (FIRM) and Flood Insurance Study (FIS) report for Maricopa County,
Arizona and Incorporated Areas (the effective FIRM and FIS report for your community), in accordance
with Part 65 of the National Flood Insurance Program (NFIP) regulations. In a letter dated May 31,

2000, Mr. John M. Wallace, P.E., Vice President, JE Fuller/Hydrology & Geomorphology, Inc.,
requested that FEMA revise the FIRM and FIS report to show the effects of an updated hydrologic
analysis, placement of fill, and channelization along Bullard Wash from Van Buren Street to
approximately 1,200 feet upstream. This request follows up on a Conditional Letter of Map Revision
issued on October 4, 1999.

All data required to complete our review of this request were submitted with letters from Mr. Wallace.

We have completed our review of the submitted data and the flood data shown on the effective FIRM
and FIS report. We have revised the FIRM and FIS report to modify the elevations and floodplain and
floodway boundary delineations of the flood having a 1-percent chance of being equaled or exceeded-in-
any given year (base flood) along Bullard Wash from approximately 1,650 feet downstream of Lower
Buckeye Parkway to approximately 3,500 feet upstream of McDowell Road. As a result of the
modifications, the Base Flood Elevations (BFEs) for Bullard Wash and the widths of the Special Flood
Hazard Area (SFHA), the area that would be inundated by the base flood, and the regulatory floodway
decreased. The base flood is contained in the channel along Bullard Wash from Van Buren Street to
approximately 1,200 feet upstream. In addition, a correction was made to the alignment of Lower
Buckeye Parkway. The modifications are shown on the enclosed annotated copies of FIRM

Panels 04013C2060 E and 04013C2070 F; Profile Panels 627P, 628P, 629P and 630P; and affected
portions of the Summary of Discharges Table and Floodway Data Table. This Letter of Map Revision
(LOMR) hereby revises the above-referenced panels of the effective FIRM and the affected portions of
the FIS report, both dated September 30, 1995,




The modifications are effective as of the date shown above. The map panels as listed above and as
modified by this letter will be used for all flood insurance policies and renewals issued for your
community.

The following table is a partial listing of existing and modified BFEs:

Existing BFE Modified BFE

Location (feet)* (feet)*
Approximately 1,400 feet downstream of
Lower Buckeye Parkway . 950 949
. Approximately 600 feet upstream of Yuma Road 968 966
Approximately 700 feet upstream of Van Buren Street 982 981
Approximately 425 feet upstream of Interstate Highway 10 993 - - 0992 e
Approximately 3,100 feet upstream of McDowell Road 11,004 1,003

_ *Referenced to the National Geodetic Vertical Datum, rounded to the néares; whole foot

Public notification-of the modified BFEs will be given in the West Valley View on or about January.17,

- 2001, and January 24, 2001. A copy of this notification is enclosed. In addition, a notice of changes will

be published in the Federal Register. Within 90 days of the second publication in the West Valley View,
any interested party may request that FEMA reconsider the determination made by this LOMR. Any
request for reconsiderdtion must be based on scientific or technical data. All interested parties are on
notice that, until the 90-day penod elapses, the determination to modify the BFBs made by this LOMR
may itself be modified.

Because this LOMR will not be printed and distributed to primary users, such as local insurance agents
and mortgage lenders, your community will serve as a repository for these new data. ‘We encourage you
to disseminate the information reflected by this LOMR throughout the community, so that interested
persons, such as property owners, local insurance agents, and mortgage lenders, may benefit from the
information. We also encourage you to prepare a related article for publication in your. commumty's
local newspaper. This article should describe the assistance that officials of your community will nge to
interested persons by prov1dmg these data and interpreting the NFIP maps.

We are processing a revised FIRM and FIS report for Maricopa County; therefore, we will not physwallli :

revise and republish the FIRM and FIS report for your community to incorporate the modifications made
by this LOMR at this time. Preliminary copies of the revised FIRM and FIS report were submitted to

* your community for review.on December 23, 1997. Please note that updated road base information for

your community has been incorporated into the Revised Preliminary FIRM. For display purposes, this
updated information is shown on the enclosed annotated copies of FIRM Panels 04013C2060 E and
04013C2070 F. We will incorporate the modifications made by this LOMR into the revised FIRM and
FIS report before they become effective.

The floodway is provided to your community as a tool to regulate floodplain development. Therefore,
the floodway modifications described in this LOMR, while acceptable to FEMA, must also be acceptable
to your community and adopted by appropnate community action, as specified in Pa.ragraph 60.3(d) of
the NFIP regulations.




This LOMR is based on minimum floodplain management criteria established under the NFIP. Your
community is responsible for approving all floodplain development and for ensuring all necessary
permits required by Federal or State law have been received. State, county, and community officials,
based on knowledge of local conditions and in the interest of safety, may set higher standards for
construction in the SFHA. If the State, county, or community has adopted more restrictive or
comprehensive ﬂoodplam management criteria, these criteria take precedence over the minimum NFIP
criteria.

The basis of this LOMR is, in whole or in part, a channel-modification project. NFIP regulations, as
cited in Paragraph 60.3(b)(7), require that communities ensure that the ﬂood-carrymg capacity within the
altered or relocated portion of any watercourse is maintained. This provision is incorporated into your
community's existing floodplain management regulations. Consequently, the ultimate responsibility for
maintenance of the modified channel rests with your community.
This determination has been made pursuant to Section 206 of the Flood Disaster Protection Act of 1973
(Public Law 93-234) and is in accordance with the National Flood Insurance Act of 1968, as amended
(Title XIIT of the Housing ¢ and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C.
4001-4128, and 44 CFR Part 65. Pursuant to Section 1361 of the National Flood Insurance Act of 1968,
as amended, communities participating in the NFIP are required to adopt and enforce ﬂoodplam
. management regulatléns that meet or exceed NFIP criteria. These criteria are the minimum requirements
and do not supersede any State or local requirements of a more stringent nature. This includes adoption
of the effective FIRM and FIS report to which the regulations apply and the modlﬁcatlons described in
this LOMR. :

FEMA makes flood insurance available in participating communities; in addition, we encourage
communities to develop their own loss reduction and prevention programs. Through the Project

- Impact: Building Disaster Resistant Communities initiative, launched by FEMA Director James Lee
Witt in 1997, we seek to focus the energy of businesses, citizens, and commaunities in the United States
on the importance of reducing their susceptibility to the impact of all natural disasters, including floods,
hurricanes, severe storms, earthquakes, and wildfires. Natural hazard mitigation is most effective when
it is planned for and implemented at the local level, by the entities who are most knowledgeable of local
conditions and whose economic stability and safety are at stake., For your information, we are enclosing..
a copy of a pamphlet describing this nationwide initiative. For additional information on Project Impact,
please visit our website at www.fema.gov/impact.

If you have any questions regarding floodplain management regulations for your community or the NFIP
in general, please contact the Consultation Coordination Officer (CCO) for your community.
Information on the CCO for your community may be obtained by calling the Chief, Community

-




\

4

Mitigation Programs Branch, Mitigation Division of FEMA in San Franclsco California, at

(415) 923-7184. If you have any questions regarding this LOMR, please call our Map Assistance Center,
toll free, at 1-877-FEMA MAP (1-877-336-2627).

Sincerely,

M 9//01«»—-—

- Max H. Yuan, P.E,, Projecf Engineer For: Matthew B. Miller, P.E., Chief

Hazards Study Branch _ Hazards Study Branch
Mitigation Directorate - » Mitigation Directorate-
-Enclosures

~

cc: Mr. Harvey Krauss
Community Development Director
City.of Goodyear

Mr. Joe Tram, P.E..

Engineering Division

Flood Control District of
Maricopa County

Mr. John M. Wallace, P.E.
Vice President
JE Fuller/Hydrology & Geomorphology, Inc.




Federat Emergency Manager.ne_nt Agency
Washingtop, D.C. 20472

MAR 0 3 1895

CERTIFIED MAIL : IN REPLY REFER TO:

_RETURN RECEIPT REQUESTED Case No.: 95-09-266P

The Honorable Carl Gow . Commmity: City of Goodyear,
Mayor, City of Goodyear - ' Arizona

629 North Litchfield Road . . . . Community No.: 040046

| . Goodyear, Arizona 85338

106
Dear Mayor Gow?

This is in response to a letter dated February 7, 1995, from Mr. Mark T.
Gavan, P.E., R.L.S., Project Manager, The WLB Group Inc., regarding the
effective Flood Insurance Study (PIS) report and Flood Insurance Rate Map
(FIRM) . for Maricopa County, Arizona and Incorporated Areas.  With his
February 7 letter, Mr. Cavan submitted additional dats in support of his
February 1, 1995, request for a revision to the effective FIS and FIRM for
Bullard Wash, from the Roosevelt Irrigation District Canil to Indian School
Road. This revision is based on a detailed hydraulic analysis of this reach
of Bullard Wash, which was previously unstudied. All data required to review
this revision request were submitted by Mr. Cavan with his Pebruary 1 and
February 7 letters. '

We have completed our review of the data submitted and have determined that
the items listed below represent the best available data for the flooding
source listed above. - ‘

'Y Sheets 1 and 2 of the as-built topographic work maps entitled "Bullard
U;;ls: PIS Work Map," prepared by B & R Engineering, dated January 30,
1 . . '

° HEC-2 hydraulic model, entitled "White Tanks/Agua PFria Drainsge Master

Study, 100-Year Storm Event Floodplain Run Pile:  'BULL~RID.H2I,'
Bullard‘ Wash, Wash 10, Roosevelt Irrigation District Canal (RID Canal)
to Indian School Road Reach. Sections 6.320-7.753," dated Jsnuary 25,
1995

s




I

We will include this information in our next physical map revision of the
FIRM for Maricopa County, Arizona and Incorporated Areas. The tentative date
for the next preliminary FIRM is fall 1996. In the interim, 'your community
may use these data in its floodplain management programs.-

If you have any questions regarding “this matter, please contact Mr. John
Magnotti of ‘our staff in Washington, DC, either by telephone at
(202) 646-3932 or by facsimile at (202) 6464596,

Sincerely,

ichael 'K/ Buc ey, P.E., Chief
Hazard Identification Branch
Mitigation Directorate

cc: Mr. Ron Nevitt
"~ Ploodplain Administration
Flood Control District of Maricopa County
Mr. Mark T. Gavan, P.E., R.L.S.
Project Manager . .
The WLB-Group Inc.
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* U.S. ARMY CORPS OF ENGINEERS *
HYDROLOGIC ENGINEERING CENTER *
609 SECOND STREET, SUITE D *
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* HEC~2 WATER SURFACE PROFILES

*

* Version 4.6.2;
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RUN DATE 23NOV00 TIME 10:27:40
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*
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28NOVO00 10:27:40 PAGE 1

THIS RUN EXECUTED 29NOVO0 10:27:40

L A L g L I L S e 22

HEC-2 WATER SURFACE PROFILES

Versien 4.6.2; May 1991

R e S T I R R e T e T

End WLB Comment Records
Tl BULLARD WASH LOMR - PINNACLE ENGINEERING/MARWEST DEVELOPMENT
T2 FLOODPLAIN/FLOODWAY. RUN FILE: % .
T3 BULLARD WASH LOMR ~ FROM Li CKEYE ROAD TO MCDOWELL RD

Modeli.

ler/ Hydrology & Geomorphology,

The following revisions were made to the orginal FIS HEC-2 by WLB
Hydrology: .

HEC-1 was revised by Stanley Consultants & FCDMC to reflect
construction of Dysart Drain. New Q100 values were input
based on revised HEC-1 model (see discussion in TDN report).
Revised discharges are shown in WLB comment cards next to
original values

Hydraulics:

Original WLB model shortened to include only detailed study reach
from Section 2.680 to Section 6,320. Downstream WSEL matches
WSEL at Section 2,68 per pending Maricopa County Flood Control
District CLOMR known as FEMA Case No. 99-09-862R.

Section 4.625 {at Van Buren St.) modified to reflect encroachment
associated with upstream channel improvements (see below)
Sections 4.634, 4,670, 4.752 4.820 and 4.840 added to model to
adequately define proposed Bullard Wash channel improvements

at Mountain View Estates (upstream of Van Buren Street)

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

0
J2 NPROF

1

2

IPLOT

0

0

0

XSECV

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

38
42

29N0V00

NC .045

X1 2,680
GR 954
GR 848

43
5

10

3200

1
26

:127:40

.07 .03
3200
3.1

53
0

[+}

XSECH

21
110

.1
3200

[} 0

ALLDC

BEGIN DETAILED FLOODPLAIN\FLOODWAY ANALYSIS.

Q = Q AT CP335

0

IBW

54
200

(=4906 CFS). REVISED Q = 3191 CFS

DIVIDED FLOW OCCURS FOR THE NEXT TWO UPSTREAM CROSS-SECTIONS,
HOWEVER, THESE FLOWS ARE EFFECTIVE DUE TO UPSTREM INFLOW AT
Xi= 2.883

17 9925

9265 952

9790

943.9

1

0050
9400
8805

735
950
948.8

725
9505
9800

760
948
948

948.13 0

ITRACE

51 4 8

PAGE

9850 10250

9645
9905

947.2
947.3

9735
9925




GR 946 9940 945.2 10000 925.6 10050 946 10165 948 10565
GR 950 10935 952 11160
ET 9.1 9917.92  10211.92
X1 2,771 16 9985 10020 480 480 480
GR 954 9440 952 9545 950 9660 948.1 9810 950 9880
GR  951.4 9830 950 9900 949.4 9985 947.4 10000 948.2 10020
GR  947.3 10075 948 10210 950 10505 950.9 10795 952 11105
GR  953.5 11255
BT 8.1 - 9853 10130
X1 2.883 15 9985 10015 580 580 530
GR 958 9190 956 9360 954 9535 952 9640 950 9840
GR  949.6 9920 950.2 9985 948.5 10000 950.1 10015 949.2 10035
GR 950 10165 952 10385 954 10600 956 11230 956.5 11270
oT 3 3194 3194 3194
BT 8.1 9875 10050
Q = Q AT CP334 (= 4915 CFS). REVISED Q = 3194 CFS
X 2.977 15 9980 10050 500 500. 500
GR 960 9170 958 9345 956 9530 954 9660 952 3830
GR 951 9960 951,5 9980 950 9990 949.9 10000 950° 10010
GR  952.1 10050 954 10480 956 10740 958 11200 958.5 11305
ET 9.1 9847.43  10134.02
X1 3.070 13 9945 10025 485 495 490
GR  958.5 9510 953.8 9545 954.5 9600° 954.5 9945 954 5960
GR  952.5 9975 954.2 9985 952,3 10000 953.2 10025 952.7 10060
GR 954 10290 956 10635 958 10878
oT 3 2742 2742 2742
ET 9.1 9788 10130
1
29NOV00 10:27:40 PAGE 3
Q = Q AT 1I334 (= 4432 CFS). REVISED Q = 2742 CF$

X1 3.167 18 9970 10020 475 515 510
GR  960.7 9530 956 9585 955 9625 955.4 9730 954.9 9865
GR  955.8 9935 955.1 9970 954 9990 953.9 10000 954 10005
GR  954.9 10020 954.5 10080 955.1 10120 " 954.8 10220 956 10425
GR 958 10770 960 10990 962 11230

9.1 ’ 9970.00 10287.36

' )

DIVIDED FLOW.OCCURS FOR THE NEXT TWO UPSTREAM CROSS-SECTIONS,
HOWEVER, THESE FLOWS ARE EFFECTIVE DUE TO UPSTREM INFLOW AT

Xl= 3,602 .
x1 3.291 23 9870 10020 660 650 655
GR 964 9530 962 9670 961.3 9630 961.8 8725 960.4 9770
GR 961.8 9785 960.1 9840 960.5 9970 960 9985 958 9995
GR 957.2 10000 958 10008 960 10018 960.1 10020 960 10025
GR 958 10040 957.2 10110 957.8 10360 857.6 10460 958 10700
GR 860 10910 562 10970 964 11600
ET 9.1 9385.00 10291.17
X1 3.376 17 9385 10015 460 440 450
GR 967.9 9300 266 9370 964 9520 962 . 9630 960.5 9300
GR 861.9 9985 960 9995 958.3 10000 960 10005 961 10015
GR 960 10030 958.4 10055 958.6 10170 958.8 10365 860 10590
GR 962 10930 964 11450
ET 9.1 9911.4¢ 10234.03
X1 3.451 17 9980 10020 605 605 605
GR 968 9255 966 9435 964 9555 962 9660 960.5 9930
GR 961.9 9880 860 99395 $959.5 10000 960 10005 961.9 10020
GR 960 10040 959.6 10130 960 10240 962 10540 964 10735
GR 966 11000 968 11780
or 3 2746 2746 2746
NC .07 .07 .04 .1 .3
BT 9.1 9880.00 10100.00

CROSS~SECTION AT YUMA RD.

Q = Q AT CP316 (= 4438 CFS). REVISED Q = 2746 CFS

X1 3.602 13 5880 10100 520 590 590
GR 970 9225 968 9450 966 8600 964 9750 962 9880
GR 961.9% 10000 362 10100 963.2. 10330 964 10445 966 10625
GR 568 10770 968.9 10945 970 11005
1

25N0V00 10:27:40 PAGE 4
ET 2.1 9600 10075

DIVIDED FLOW OCCURS FOR THE NEXT TWO UPSTREAM. CROSS-SECTIONS,
HOWEVER, THESE FLOWS ARE EFFECTIVE DUE TO UPSTREM INFLOW AT




X1
GR
GR

GR

ET
X1
GR

GR

X1
GR
GR
GR

3.702
872
963.5
968
96¢

3.841
976
966

872

4.101
980
971

968.7
970
976

4.237
980
374

972.2
974

4.356
980.5
973.1
873.4

982

29N0V00

4.496

974.8
978

4.625
986
978.3
982

.07

4.634
981.15

4.752
981.48

4.820
982.09

4.840
982.31

4.855
985.54
982.50

Xl= 4,101

20 92955
8720 970
8620 964
9935 264
10055 966
9.1
23 9955
83558 974
3550 865.5
9915 968
9955 966.3
10710 974
9.1
23 9830
8360 976
9570 970
9310 966.9
10000 968
10655 976
8.1
23 9960
8400 976
9715 971.4
9945 870
10015 970.9
10620 978
9.1
18 9935
8695 978
9535 972
9920 972.6
10290 976
9.1
i6 9950
9300 380
9895 973.5
10070 974

10870

10:27:40

9.1
14 9975
9180 982
9945 975.2
10420 980
2754 2754

1.0
2.1

CROSS~SECTION AT VAN BUREN ST.
(= 4446 CFs).

Q = Q AT CP298

14 9835
9220 984
9835 978.1

10480 984

.07 .035

8.1

Begin Marwest Property

4 9862
9862 976.15
9.1

4 9869
9869 976.4
9.1

4 9869
9869 977.48
9.1

4 9869
9869 978.09
9.1

4 9835
9835 978.31
9.1

6 9680

9680 978.57
10177

10055
8925
8665
9945

10370

10070
8700
9650
9925

10000

11090

10095
8690
9705
9915

10015

10850

10080
8715
9780
9950

10080

10315

10075
9160
9850
9935

10430

10070
9320
9815

10185

10130
9365
3975

10540

2754

10095

9310
10000
10650

Channelization and Fill’

10138
9882

10131
9889

10131
9885

10131
9885

10165
9851

10177
9700

535
968
870.5
963.5
968

735
872
866
966
967.3
976

725
974
970.5

268.4
978

650
974
$70.2

970.7
980

718
976.5
971.8

972

978

630
978
873.3
876

740
980
974.4
982

REVISED Q =
680
982

978.2

985.1

50
976.15

185
976.4

438
977.48

357
978.09

103
978.31

128
$78.57

430
9115
9750
9950

10660

738
8998
9685
9930

10070
11350

725
8990
9740
9920

10085
11110

650
8955
9890
2960

10160
11180

715
9270
9870
9940

10600

630
9430
9935

10360

740
9540
10000
10620

2754 CFs

680
9450
10095
10810

50
10118

185
10111

438
10115

357
10115

103
10149

126
8850

525
966
970.5
963.9
970

738
970
§70.5
965.1
968

725
972
970.5
968
970

650
974
971.3
970
972

715
877.4

971.3
980

630
376
873.5
978

740
978
975
284

680
980
978.3
98¢

50
981.158

185
981.4

438
981.48

357

983.09

103
982.31

126
$78.76

93185
3900
9955
10980

9130
9700
9335
10260

9180
9885
2930
10300

9255
9920
2585
10400

9305
9885
10000
10870

9525
9850
10485

9645
10130
10840

9650
10160
10950

10138

10131

10131

10131

10165

9925

964
870
963.4
972
9588,66
968
970.2
966

970
5700
870

970

968

972
9852.45
972

970
969.8
974
9869.06
976
972.4
972
9852.43
974

972.6
3980

3857.70

876
876

9835

978.5
980

9862

9869
9869
9869
9835

2680
980.23

9550
9920
10000
11360
1007000
9280
9900
9940
20495
10095
9335
9900
9990
10515
10091.34
9540
9935
10000
10560
10075
9390
9910
10075
10070
9725

10000
10615

PAGE

10131.67

9845
10278

10095

9810
10345

10138

10131

10131

10131

10165

10177

10175




NC 0.04
ET 9.1 9850 10150

29N0V00 10:27:40 PAGE 6

End Marwest Property

X1 4.858 12 9705 10280 15 15 15

GR 988 9200 986 9420 984 9620 982 9705 980 10000
GR 980.3 10060 380 10080 980.5 10260 882 10290 984 10555
GR 986 10820 988 11220

ET 9.1 9875 10105
X1 5.009 14 9935 10100 800 840 795

GR 990 9190 988 9410 986 9578 984 9715 982 9820
GR 981.9 9860 882 9s800 983.7 9935 982 . 10000 882.5 10100
GR 984 10270 986 10445 988 10700 980 10880

ET 9.1 ’ 9865 10090
X1 5.153 12 9945 10030 175 730 765

GR 992 2110 930 9280 988 9480 986 9645 984.5 9800
GR 985.6 9945 984.3 10000 985.4 10090 986 10145 . 988 10410
GR 990 10480 992 10885 :

ET 9.1 8757.55 10085
X1 5.282 3 < 9945 10055 690 665 680

GR 992 8865 290 9105 988 9440 986 9710 . 985.6 9850
GR s8¢ 9915 987 9945 986 8960 §85.5 10000 986 10085
GR 988 10230 980 10590 892 10870 ’

NC .07 .07 .035 .3 .5
BT - 9.1 9895.90 10100.10

A 7-SPAN BRIDGE AT I-10

X1 5.430 i1 9899.9 10100.1 680 820 780

X3 © 10 996 996

GR 1000 3050 997 3899.9 994.2 9800 994.2 9906 388 9919
GR 988 10000 988 10081 594.2 10094 9%4.2 10100 997 10100.1
GR 1000 10450 :

Qr 3 3538 3538 3538
SB 1.05 1.6 2.6 0 162 [ 1203 2 988 988

Q = Q AT CP287 = 5319 CFS). REVISED Q = 3538 CFS

X1 5.460 11 9899.9 10100.1 160 160 180

X2 0 0 1 995 997

X3 10 997 387

BT 4 9050 1000 9899.9 987 10100.1 897

BT 10450 1000

GR 1000 9050 987 9899.9 994.2 95800 994.2 9906 988 9918
GR 988 10000 988 10081 9%84.2 10094 994.2 10100 997 10100.1
GR 1000 10450

23NOVO00 10:27:40 ’ PAGE 7

NC .07 .07 .04 .3 .5

ET 8.1 9850 10232.27
X1 5.563 13 9850 10100 540 535 540

GR 996 8140 984.2 8850 994 3085 9582 9470 990 9790
GR 890.9 9815 989.5 9850 988.5 10000 988.9 10100 990 10370
GR 992 10655 994 10920 296 11105

QT 3 3400 3400 3400
NC .07 .07 .045 .1 .3
ET g.1 9835 10135

CROSS-SECTION AT 280 FEET (ALONG FLOW PATH) NORTH OF MCDOWELL RD.
Q = Q0 AT CP286 (= 4662 CFS). REVISED Q = 3400 CFS

DIVIDED FLOW OCCURS FOR THE NEXT TWO UPSTREAM CROSS-SECTIONS,
HOWEVER, THESE FLOWS ARE EFFECTIVE DUE TO UPSTREM INFLOW AT
Xl= 5.960

X1 5,727 21 9935 10138 870 835 870

GR 998 8415 298 8710 996 9045 994 9250 992.4 : 9690
GR 994 9730 996.1 9780 993.5 9800 983.5 9830 1000.4 3870
GR 1000 9850 994 2500 992 9935 991 10000 991.8 - 10135
GR 992 10190 294 10550 994.6 © 10585 994 10600 996 10850
GR 938 11170 .

9.1 9853.67 10240.41

5.840 22 3970 10170 590 580 585
1001.6 8460 1000 8815 998 9090 996 9400 994.5 9760
996 9805 998.1 9840 993.5 © 9865 993.5 9895 998.6 9920
998 9925 996 9940 994 9870 993.4 10000 993.7 10170
994 10300 996 10605 996.3 10620 995.8 10650 996 10675

$889%8

' BT 10.4




3265 DIVIDED FLOW

GR 938 10945 1000 11190

ET 3.1

X1 5.960 16 9960 10150

GR 1002 8825 1000 9240

GR 99¢ 9990 995.9% 10000

GR 996.2 10520 987.3 10680

GR 1002 11560

ET 9.1

X1 6.086 12 9900 10100

-GR 1004 8350 1002 9210

GR 998.3 10000 999.2 10100

GR 1002 10990 1004 11285

ET 9.1

X1 . 6.217 15 9500 10100

GR 1006 8300 1004 9178

GR  1000.6 9698 1000.3 9900

GR 1001.5 10535 1001.4 10600
29N0V00 10:27:40

ET g.1

X1 6.320 13 9900 10100

GR 1008 8860 1006 8230

GR  1001.3 9900 1000.9 10000

GR 1004 11030 1006 11060
29N0V00 10:27:40
SECNO DEPTH CWSEL CRIWS WSELK
Q QLOB QCH QROB ALOB
TIME VLOB VCH VROB XNL
SLOPE XLOBL XLCR XLOBR ITRIAL

*PROF 1

CCHV= .100 CEHV= .300

*SECNO 2.680

640
938
996
987

655
1000
999

620
1002
1000.1
1002

580
1004
1001.4
1007

EG
ACH
XNCH
Inc

** BEGIN DETAILED FLOODPLAIN\FLOODWAY ANALYSIS.

Q = Q AT CP335

610
8760
10010
10715

685
9650
10420

745
9565
10000
10730

525
9555
10100
11220

HV
AROB
XNR
ICONT

(=4906 CFS). REVISED Q = 3181 CFS

635
987
996.2
998

665
999.6
999.7

690
1001.2
1000.3

1604

545
1002.5
1002

VoL

CORAR

DIVIDED FLOW OCCURS FOR THE NEXT TWO UPSTREAM CROSS-SECTIONS,
HOWEVER, THESE FLOWS ARE EFFECTIVE DUE TO UPSTREM INFLOW AT

X1= 2.883
2.680 3.93 948.13 .00
3200.0 351.6 1421.0 1427.4
.00 1.14 3.26 1.05
.000822 735. 760. 725.

*SECNO 2.771

3265 DIVIDED FLOW

949.13
309.5
.045

0

.00
221.7
.045
3

949.21
435.5
.030

0

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE,

950.19
66.5
.030

0

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE,

3302 WARNING:
2,771 2.66 949.96 .00
3200.0 630.0 482.1 2087.9
.04 2.84 7.25 2.92
.009154 480. 480. 480.
*SECNO 2.883
3302 WARNING:
2,883 3.87 852,37 .00
3200.0 1574.8 442.2 1183.0
.10 2.43 4.83 1.63
.002159 580. 550. 580.
29NOV00 10:27:40
SECNO DEPTH CWSEL CRIWS
Q QLOB QCH QROB
TIME VLOB VCH VROB
SLOPE XLOBL XLCH XLOBR

.00
647.1
.045
3

WSELK
ALOB
XNL
ITRIAL

952.48
91.6
.030

4]

EG
ACH
XNCH
inc

.08
1353.1
.070

0

KRATIO =
.23

715.3
.070

KRATIO =
.11

727.0
.070

AROB

ICONT

.00
.0
.000
.00

.30

.93
17.1
.000

.00

2.06
2.28
33.5

.000
.00

VoL

CORAR

9960 10274.08
9910 . 997.3 9960
10150 996 10230
10935 1000 11210
9900 10206.34
9810 999.2 $900
10495 1000 10720
9850 10270
9630 1001.7 9665
10100 1000.7 10445
11080 1006 11110
PAGE 8
EED]Y 10279.30
9660 1002 $670
10480 1003.1 10800
PAGE 9
OLOSS L-BANK ELEV
TWA R-BANX ELEV
ELMIN SSTA
TOPWID ENDST
.00 947.30
.0 945.60
945.20  8565.90
1135.57 10774.05
.05 949.40
10.7 948.20
947.30  9663.3%5
807.62 10498.67
.01 950.20
21.5 950.10
948.50 - 9620.09
805.66 10425.76
PAGE 10
OLOSS L-BANK ELEV
TWA R~BANK ELEV
ELMIN SSTA
TOPWID ENDST




*SECNO 2.977 _
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, RRATIO = .70
Q = Q AT CP334 (= 4915 CFS). REVISED Q = 3194 CFS
2,977 3.77  953.67 .00 .00 954.06 .39 1.49
3194.0  1451.1  1411.2 331.7 447.7 208.1 277.4 47.3
.13 3.24 6.78 1,20 .045 .030 .070 080
.004389 500. 500. 500. 3 0 o .00
*SECNO 3.070
3.070 3.33 955,63 .00 .00 . 955.75 .12 1.67
3194.0 926.4 844.9  1422.7 482.9 186.7 846.3 61.1
.19 1.92 4.52 1.68 .045 .030 .070 .000
.002711 185, 490. 495, 3 0 0 .00
‘*SECNO 3.167
Q = Q AT 11334 {= 4432 CFS). REVISED Q = 2742 CFS
3.167 2.94  956.84 .00 ,06  956.93 .09 1.17
2742.0  1230.7 513.0 998.3 611.9 125.1 756.3 78.4
.25 2.01 4.10 1.32 045 .030 .70 .000
.002020 475. 510. 515, 3 0 o .00
*gECNO 3.291
3265 DIVIDED FLOW
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .50
DIVIDED FLOW OCCURS FOR THE NEXT TWO UPSTREAM CROSS-SECTIONS,
HOWEVER, THESE FLOWS ARE EFFECTIVE DUE TO UPSTREM INFLOW AT
Xl= 3.602
3.201 1.98  959.18 .00 .00 - 959,28 .10 2.34
2742.0 .0 101.7  2640.3 .0 22.5  1079.5 97.8
.32 .00 4.51 2.45 .000 .030 .070 -000
.008074 660. 655. 650. 2 0 0 .00
29N0V00 10:27:40
SECNO DEPTH | CWSEL CRIWS WSELK EG RV HL
Q QLOB QCH QROB ALOB ACH AROB VoL
TIME VLOB VCH VROB XN1, XNCH XNR WTN
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR
*SECNO 3.376
3265 DIVIDED FLOW
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.68
3.376 2.81  961.21 .00 .00 961.26 .06 1.98
2742.0 53.2 92.2  2596.6 60.2 31.5  1391.5 110.9
.39 .88 2.93 1.87 .045 .030 .070 .000
.002860 450. 450. 440, 3 0 0 .00
*SECNO 3.491
3.491 3.10  962.60 .00 .00 962.66 .05 1.40
27420 780.9 263.4  1697.6 446.8 78.3  1095.3 132.4
.48 1.75 3.36 1.55 .045 .030 .070 .000
.001900 605. 505, 605, 4 0 0 .00
CCHV= .100 CEHV= L300
*SECNO 3. 602
3302 WARNING: CONVEYANCE CHANGE QUTSIDE OF ACCEPTABLE RANGE, XRATIO = .69
CROSS~-SECTICN AT YUMA RD.
Q = Q AT CP316 {= 4438 CFS). REVISED Q = 2746 CFS
3.602 2.20 964.10 .00 .00 964.28 .18 1.58
2746.0 207.9  1872.9 665.2 144.2 474.3 405.0 150.3
.53 1.44 3.95 1.64 L070 - .040 .070 ~000
004058 590. 590. 590. 1 0 0 .00
*SECNO 3.702

.08
30.2
949.90
715.88

.03
40.1
952.30
1039.44

.00
51.7
953.90
995.15

.00
65.3
957.20
813.21

OLOSS
WA
ELMIN
TOPWID

.00
74.3
958.30
976.82

.00
87.3%
959.50
971.22

.04
99.3
961.90
712.44

. 951.50

952.10
9688.42
10404.32

$54.50
953.20
9531.39
10570.83

985.10
854.90
9575.14
10570.29

960.50
$60.10
9989.15
10822.75

L-BANK
R-BANK
8STA
ENDST

961.90
961.00
9772.70
10795.23

961.90
961.90
9628.07
10599.29

962.00
962.00
8742.07
10454.51

ELEV
BLEV

PAGE

11




3265 DIVIDED FLOW

DIVIDED FLOW OCCURS FOR THE NEXT TWO UPSTREAM CROSS~SECTIONS,
HOWEVER, THESE FLOWS ARE EFFECTIVE DUE TO UPSTREM INFLOW AT

1
29NOV00 10:27:40 PAGE 12
Xl= 4.101
3.702 2,78 966.18 .00 .00 966,31 .13 2,03 .00 963.90
2746.0 1162.9 1047.0 536.1 617.0 249.5 371.6 163.7 108.5 964.00
.59 1.88 4.20 1.44 .070 .040 .070 .000 963.40 8297.71
.003769 535. 525. 490. 3 0 0 .00 851,19 10395.06
*SECNO 3.841

3265 DIVIDED FLOW

3.841 3.57 968.67 .00 .00 968.75 .08 2.43 .01 967.10
2746.0 1827.1 678.6 240.3 947.1 218.7 220.6 185.8 ©123.1 967.30

.68 1.93 3.09 1.09 .070 .040 .070 .000 865.10 9229.63
.002915 735, 738, 738, 3 0 0 .00 881.54 10338.51

*SECNO 3.978

3.878 3.81 970.71 .00 .00 970.83 .12 2.07 .01 969.00
2746.0 838.4 1433.3 473.3 630.3 402.6 337.0 208.8 134.6 968.40

.76 1.33 3.56 1.40 .070 .040 070 .000 966.90 9279.88

.002796 725. 725, 725. 3 0 0 .00 1026.58 10376.46

*SECNO 4.101

4.101 3,93 972.63 .00 .00 972.72 .09 1.89 .00 871.00
2746.0 1074.1 986.5 685.4 675.3 276.5 468.3 229.7 155.2 970.90
.84 1.59 3,57 1.46 .070 .040 .070 .000 968.70  9450.68
.003032 650. 650. 650. 2 0 0 .00 998.47 10450.15
*SECNO 4.237
4.237 3.17 974.47 .00 .00 974.58 .11 1.85 .00 372,60
2746.0 962.7 1368.3 415.0 672.3 3%2.1 324.8 252.7 170.2 972.00
.93 1.43 3.49 1.28 2070 .040 .070 .000 971.30  8500.62
.002235 715. 715. 715, 2 o] 0 .00 822.57 10323.19
*SECNO 4.356
4,356 3.26 975.86 .00 .00 975.96 .10 1.3% .00 $73.50
2746.0 1082.4 1182.6 471.0 703.8 340.9 361.5 272.9 181.9 573.40
1.00 1.58 3.47 1.30 .070 .040 .070 .000 972.60 9538.80
.002167 630, 630. 630. 2 0 0 .00 807.05 10345.85
*SECNQ 4.496
N 4.486 3.12 977.52 | .00 .00 977.65 .13 1.68 .01 975.20
2746.0 611.2 1573.8 561.0 405.0 435.6 378.3 295.2 194.7 975.00
1.08 1.51 3.61 1.48 .070 . 040 .070 .000 974.40  9692.35
.002385 740. 740. 740. 1 0 0 .00 693.32 10385.67
1
29NOV00 10:27:40 PAGE 13
SECNO DEPTH CWSEL CRIWS WSELK EG HYV HL OLOSS L-BANK ELEV
[¢] QLOB QCH QROB ALOB ACH AROB VoL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WIN ELMIN S8TA
SLOPE XLOBL XLCH XLOBR ITRIAL e ICONT CORAR TOPWID ENDST
*SECNO 4.625
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .53
CROSS~SECTION AT VAN BUREN ST.
Q = O AT CP298 (= 4446 CFS). REVISED Q = 2754 CFs
4.625 2.00 980.10 .00 .00 980.53 .43 2.79 .09 978.30
2754.0 25.6 2679.3 49.1 180.8 501.2 298.7 312.4 205.7 978.20
i.11 .14 5.35 .16 1.000 .040 1.000 .000 978.10  9639.07
008633 680, 680. 680. 3 0 [ .00 713.3¢0 10352.38
*SECNO 4.634

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 4.08

Begin Marwest Property Channelization and Fill

4.634 4.39 580.54 .00 .00 980.63 .10 .07 .03 981.15
2754.0 .0 2754.04 .0 .0 1112.8 .0 313.6 206.2 981.15




1.12
.000520

*SECNO 4.670
4.670
2754.0
1.14
.000664

*SECNO 4.752
4.752
2754.0
.17
.001175

*SECNO. 4.820
4.820
2754.0
1.20
.001394

29NOV00

SECNO
Q
TIME
SLOPE

*SECNO 4.840
4,840
2754.0
1.21
.000861

*SECNO 4.855
4.855
2754.0
1.23
.000692

*SECNO 4.858

3302 WARNING:

4.858
2754.0
1.23
.018572

*SECNO 5.009
3302 WARNING:
5.009
2754.0
1.33
.00172¢
*SECNO 5.153
3302 WARNING:
5,183
2754.0

1.41
004234

29M0V00

SECNO
Q

TIME
SLOPE
*SECNO 5.282

3302 WARNING:

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE,

.00 2.47
50. 50.
4.23 980.63
.0 2754.0
.00 2.73
185, 185.
3.50 980.98
.0 2754.0
.00 3.23
438, 438.
3.33 981.42
N 2754.0
.00 3.42
357, 357,
10:27:40
DEPTH CWSEL
QLOB QCHE
VLORB VCH
XLORBRL XLCE
3.3 981.61
.0 2754.0
.00 2.68
103. 103.
3.18 981.75
.0 2754.0
.00 2.14
126, 126.

.00 .000
50, 2
.00 .00
.0 .0
.00 .000
185. 2
.00 .00
.0 .0
.00 .000 -
438, 2
.00 .00
.0 .0
.00 .000
357, 2
CRIWS WSELK
QROB ALOB
VROB XNL
XLOBR ITRIAL
.00 .00
0 .0
.00 .000
103. 2
.00 .00
.0 .0
.00 .000
126. ]

End Marwest Property

1.54
.0
.00
15.

981.54
2754.0
5.20
15.

.00 .00

.0 .0
.00 .000
15. © 3

.035

980.75
1010.2
.035

981.14
854.0
.035

981.60
806.3
.035

EGQ
ACH
XNCE
Ine

981.72
1026.9
.035

$81.82
1288.5
.038

981.96
529.1
.040

0

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE,

3.28
975.3
1.60
800.

885.15
1305.3
2.97
785.

.00 .00
473.4 609.2
1.24 .070
840. [

985.23
439.9
.040

0

CONVEYANCE CHANGE QUTSIDE OF ACCEPTABLE RANGE,

2.7
1270.2
2.04
775.

287.07
1286.4
4.07
765,

10:27:40

DEPTH
QLOB
VLOB
XLOBL

CWSEL
QCH
VCH
XLCH

.00 .00
187.4 622.2
1.31 .070
730. 5
CRIWS WSELK
QROB ALOB
VROB XNL
XLOBR ITRIAL

987.22
316.4
.040

0

EG

XNCH
ipc

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE,

.000

.12
.000

.16
000
0

.18
.000

ARCB

ICONT

.11

.000

.07
.000

KRATIO =

.42
.000

KRATIO =
.08

381.4
.070

KRATIO =
.15

151.2
.070

AROB

ICONT

KRATIO =

.000
.00

.11
318.1
.000
.00

.38
327.5
.000
.00

.46
334.3
-000
.00

VOL

CORAR

.11
336.4
.000
.00

.10
339.8
.000
.00

.19

.03
340.1
.000
©.00

3.28
3.24
358.2

.000
.00

.64
1.97
380.3

.000
.00

VoL

CORAR

1.77

976.15
271.11

.01
207.3
§76.40
255,83

.0%
209.9
977.48
258.00

.01
212.0
378.09
253.99

OLOSS

TOPWID

.01
212.7
978.31
324.40

.00
213.9
878.57
485.47

.10
214.1
980.00
507.63

.03
225.6
981.90
736.47

.02
238.3
984.30
730.01

oLoss
™A
ELMIN
TOPWID

9864.44
10135.56

981,40
981.40
9872.09
10127.91

981.48
--981.48
9871.00
10122.00

982.08
983.09
8871.67
10125.66

L-BaNK ELEV
R-BANK ELEV
8STA
ENDST

982.31
982,31
9837.80
10162.20

985,54
§82.50
9620.87
10176.34

982.00
982.00
9773.13
10280.76

983.70
982.50
9634.35
10370.81

985.60
985.40
9556.74
10286.75

L~BANK ELEV
R-BANK ELEV
SSTA .
ENDST

PAGE

PAGE

14
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5.282 3.19 988.69 .00 .00 988.74 .05 1,51 .01 987.00
2754.0 1551.1 857.0 345.8 1157.2 312.7 340.0 403.0 252.1 986.00
1.51 1.34 2.7¢4 1.02 .070 . 040 .070 .000 985.50  9323.66
,001353 690, 680. 665. 2 0 0 .00 1031.37 10355.02
CCHY= .300 CEHV= .500
*SECNO 5.430

3301 HV CHANGED MORE THAN HVINS
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .40
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 996.00 ELREA= 996.00

A 7-SPAN BRIDGE AT I-10

5.430 2.42 990.42 .00 .00 991.14 . .72 2.07 .33 997.00

2754.0 0 2754.0 .0 .0 405.1 .0 421.7 262.3 997.00
1.55 .00 6.80 .00 .000 .035 .000 .000 988.00  9913.92
.008261 680, 780.. 820. 2 0 0 .00 172.17 10086.08

SPECIAL BRIDGE

5227 DOWNSTREAM ELEV IS 990.10 , NoT 990.42 EYDRAULIC JUMP OCCURS DOWNSTREAM (IF LOW FLOW CONTROLS)
SB XX XKOR COFQ RDLEN BWC BWP BAREA 88 ELCHU ELCHD

1.05 1.60 2,60 L00  162.00 6.00 1203.00 2.00  988.00  988.00
*SECNO 5.460

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.43

28NOV00 10:27:40 PAGE 16
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R~BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WIN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL inc ICONT CORAR TOPWID ENDST

CLASS B LOW FLOW

3420 BRIDGE W.S.= 990.49 BRIDGE VELOCITY= 8.83 CALCULATED CHANNEL AREA= 401,

BGPRS EGLWC H3 QWEIR QLOW BAREA  TRAPEZOQID ELLC ELTRD WEIRLN
AREA
.00 991.76 .00 0. 3538. 1203. 1180. 995.00 $97.00 0.
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 997.00 ELREA= $97.00
‘Q = Q AT CpP287 (= 5319 CFS}. REVISED Q = 3538 CFS
5.460 3.00 991.00 .00 .00 991.76 .76 .62 .00 897.00
3538.0 .0 3538.0 .0 .0 504.6 .0 423.4 262.9 997.00
1.585 .00 7.01 .00 .000 .035 .000 .000 988.00  9912.71
.006692 160. 160. 160. 0 0 0 .00 174.57 10087.2%
CCHV= .300 CEHV= .500
*SECNO 5.563

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: ' CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 3.63
5.563 4.11 992.61 .00 7 .00 982.65 .04 .67 .22 989,50
3538.0 464.8 1882.7 1180.6 692.3 934.0 1340.5 444.8 272.% 988.90
1.65 .67 2.02 .89 .070 .040 .070 .000 988.50 9351.43
.000508 540, 540. 538, 4 0 [} .00 1385.19 10736.62
CCEV= .100 CEHV= .300
*SECNO 5.727
3265 DIVIDED FLOW
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, XRATIO = .21
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CROSS~SECTION AT 280 FEET(ALONG FLOW PATH) NORTH OF MCDOWELL RD.

Q = Q AT CP286 = 4662 CPS). REVISED Q = 3400 CPFS

DIVIDED FLOW OCCURS FOR THE NEXT TWO UPSTREAM CROSS-SECTIONS,
HOWEVER, THESE FLOWS ARE EFFECTIVE DUE TO UPSTREM INFLOW AT

Xl= 5.960
5.727 2.54 993.54 .00 .00 933.90 .37 1.18 .10 $92.00
3400.0 337.4 2386.3 676.3 218.3 422.2 304.8 483.2 295.3 991.80
i.71 1.55 5.65 2.22 .070 .045 .070 .000 991,00  8375.53
.010818 870. 870. 835, 3 0 ] .00 933.49 10467.83

*SECNO 5.840

3265 DIVIDED FLOW

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.23

5.840 2.%0 996.30 .00 .00 996.38 .08 2.45 .03 994.00
3400.0 / 700.6 1644.5 1054.9 597.7 545.8 741.7 502.3 310.3 . 993.70
1.78 1.17 3.01 1.42 .070 .045 .070 .000 983.40 9353.26
.002183 590. 595. 580. 4 0 0 .00 1293.70 10715.71
*SECNO 5.960
5.960 2.19 998.09 .00 .00 998.18 .08 1.80 .00 597.30
3400.0 145.3 1175.1 2079.6 137.7 365.5 1117.9 527.4 328.3 996.20
1.86 1.06 3.21 1.86 .070 .045 .070 .000 $995.90  9735.32
.003962 640, 635. 610. 4 0 0 .00 1212.73 10948.05
*SECNO 6.086
6.086 2.49 1000.79 .00 .00 1000.89 .10 2.71 .00 999.20
3400.0 477.0 1385.7 1537.3 354.0 408.9 905.6 552.9 348.1 999.20
1.9 1.35 3.39 1.70 .070 .048 .070 .000 998.30  9475.24
.004060 655, 665, 685. 4 0 ¢ .00 1352.00 10827.24
*SECNO 6.217

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.54

6.217 2,51 1002.61 .00 .00 1002.66 .05 1.77 .00 1000.30
3400.0 814.4 1187.6 1398.0 630.3 482.5 1092.0 584.0 370.1  1000.30

2.05 1.28 2.46 1.28 .070 .045 .070 .000  1000.10 9445.54
.001717 620. €90. 745. 3 0 ] .00 1381.67 10837.21
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL 0LOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VoL TWA R~BANK ELEV
TIME VLOB VCHE VROB XNL KNCH XNR WIN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL Inc ICONT CORAR TOPWID ENDST

*SECNO 6.320

6.320 2.70  1003.60 .00 .00 1003.66 .06 1.00 .00  1001.30
3400.0 699.5 1322.5 1378.1 504.7 495.2 1081.0 610.9 387.2 1001.4¢

2.14 1.39 2.67 - 1.26 .070 .043 .070 .000 1000.90 9582.91
.0019852 580, 545. 525. 3 0 0 .00 1345.19 10928.10

1
PROFILE FOR STREAM BULLARD WASH LOMR -

PLOTTED POINTS (BY PRIORITY) E~ENERGY,W-WATER SURFACE,I-INVERT,C~CRITICAL W.S.,L-LEFT BANK,R-RIGHT BANK,M-LOWER END STA

ELEVATION 945, g55. 965. . 97s. 885, 995. 1005. 1015, 1025, 1035.
SECNO CUMDIS
2.68 0. ILE M . B . . . . . . . .
100. IRLE M . . . . . . . . . .
200. CILE M . . . i . . . . . . .
- 300. CIRLWE M . . . . . . . . . .
400. C IRLE ¥ ., . . . . . . . . .
2.77 . 500. C IRLE M . . . .
600. C IRLE M. . . . .
700. € ILE M, . . .
B00. C IRLE i3 . . . -
. 900. .C IRLWE M
1000. ¢ ILE M .
2.88 1100. € ILE .M . .
1200. ¢ ILWE . M .




1300.
1400.
1500.

2.98 1600.
1700.
1800,
1800.
2000.

3,07 2100,
2200.
2300.
2400,
2500,

3.17 2600.
2700,
2800.
2900.
3000.
3100.
3200.

3,20 3300.
3400,
3500.
3600.

3.38  3700.
3800,
3900,
4000.
4100,
4200.

3.49 4300,
4400.
4500.
4600,
4700.
4800.

3.60 4900,
5000,
5100.
5200.
5300.

3.70 5400.
5500.
5600,
5700.
5800,
5900.
6000.
6100.

3.84 6200,
6300.
5400.
6500.
6600,
6700.
6800.

3,98 6900.
7000.
7100.
7200.
7300.
7400.
7500.

4.10 7600,
7700.
7800.
7900.
8000.
8100.
8200.

4.2¢ 8300,
8400.
8500.
8600,
8700,
8800,

4.36 8900.
9000.
9100.
9200.
9300,
9400.
9500.
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9700.
9800.
9900.
10000,
10100.
10200.
4.63 10300.
4.63 10400.
10500,
4.67 10600.
10700,
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10800.
10800.
4.75 11000.
11100.
11200.
4.82 11300.
11400.
4.84 11500.
4.B6 11600,
4.86 11700.
11800.
11900.
12000.
12100.
12200.
12300.
5.01 12400.
12500.
12600.
12700.
12800.
12900.
13000.
13100.
5.15 13200.
13300.
13400.
13500.
13600.
13700.
5.28 13800.
13800.
14000.
14100.
14200.
14300.
14400.
14500.
5.43 14600.
14700.
14800.
14300.
15000.
15100.
15200.
5.56 15300.
15400.
15500.
15600.
15700,
15800.
15900.
16000.
16100.
5.73 16200.
16300.
16400,
16500,
16600.
16700,
5.84 16800.
16900.
17000.
17100.
17200.
17300.
5.96 17400.
17500.
17600.
17700.
17800,
17500.
18000.
6.09 18100,
18200.
18300.
18400.
18500,
18600.
18700.
6.22 18800.
18900.
15000.
19100.
19200,
6.32 19300,
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T WHITE TANKS / AGUA FRIA AREA DRAINAGE MASTER STUDY
T2 100 - YEAR STORM EVENT FLOODWAY RUN FILE: 10.H2I
T3 BULLARD WASH (WASH 10) - FROM BUCKEYE CANAL TO DYSART DRAIN.

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ




0 3 0 0 0 0 0 0 949.50 0
J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE
14 -1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL .oLOSS L-BANK ELEV
Q QLOB " QCH QROB ALOB ACH ARCB VoL TWA R-BANK ELEV
TIME vLOB VCE VROB XNL ANCH XNR WIN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL Inc ICONT CORAR TOPWID ENDST
*PROF 2
CCHV= .100 CEHV= ~ .300
*SECNO 2.680
3470 ENCROACHMENT STATIONS=- 9850.0 10250.0 TYPE= 1l TARGET= 400.000

** BEGIN DETAILED FLOODPLAIN\FLOODWAY ANALYSIS.
© = Q0 AT CP335 (=4906 CFS). REVISED Q = 3191 CFS

DIVIDED FLOW OCCURS FOR THE NEXT TWO UPSTREAM CROSS~-SECTIONS,
HOWEVER, THESE FLOWS ARE EFFECTIVE DUE TO UPSTREM INFLOW AT

Xl= 2,883
2,680 4.30 949.50 .00 949.13 949.67 .17 .00 .00 947.30
3200.0 80.7 1965.6 1153.7 63.0 481.8 704.8 .0 .0 945,60
.00 1.28 4.08 1.64 .045 .030 .070 .000 945.20 9850.00
.001124 735. T 760, 725, 0 0 0 .00 400.00 10250.00
*SECNO 2.771
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .33
3470 ENCROACEMENT STATIONS= 9917.9  10211.9 TYPE= 1 TARGET= 254.000
2,771 3.18 950.48 .00 949.%6 950.98 .50 1.21 .10 949.40
3200.0 167.7 761.0 2271.3 56.8 84.9 537.7 10.6 3.8 948.20
.03 2,85 8.96 4.22 .045 .030 .070 .000 947.30  9917.92
.010080 480. 480. 480. 3 0 0 .00 294.00 10211.92
*SECNO 2.883
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.12
3470 ENCROACHMENT STATIONS= 9853.0 10130.0 TYPB= 1 TARGET= 277.000
2,883 4.70 953.20 .00 952,37 953.42 .22 2.41 .03 950.20
3200.0 1535.9 669.9 994.2 444.5 116.3 423.2 21.7 7.6 950.10
.07 3.46 5.76 2.35 .045 .030 .070 .000 948.50 -9853.00
.002241 580. 580. . 580, 3 0 0 .00 277.00 10130.00
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SECNO DEPTH CWSEL CRIWS WSELK EG BV HL 0OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB . VoL TWA R-BANK ELEV
TIME VLOB VCH VROB XL XNCE XNR WIN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL e ICONT CORAR TOPWID ENDST
*SECNO 2.977
3470 ENCROACHMENT STATIONS= 9875.0 10050.0 TYPE= 1 TARGET= 175.000
Q = Q