&l

7@/5— DAV A 112 Z-

2
v

i ;w;*~;_,_7//a/d3
t1e 02-5655

CONDITIONAL LETTER OF
MIAP REVISION “CLOMR” FOR
BULLARD WASH CHANNEL
VITHIN GOODYEAR PLANNED
REGIONAL CENTER

<

Stantec




CONDITIONAL LETTER OF
MAP REVISION “CLOMR” FOR
BULLARD WASH CHANNEL
WITHIN GOODYEAR PLANNED
REGIONAL CENTER

Prepared for:

Arizona Land Advisors
6710 Scottsdale Road, Suite 10
Scottsdale, Arizona 85253
(480) 483-8100

Prepared by:

Stantec Consulting Inc.
8211 S. 48" St.
Phoenix, Arizona 85044
(602) 438-2200

May 5, 2003
81500260




l Table of Contents
Page
l 1.0 SCOPE 1
l 2.0 LOCATION 1
3.0 FLOOD INSURANCE RATE MAP 1
4.0 DESCRIPTION AND PROPOSED DEVELOPMENT 2
| 5.0  OFFSITE DRAINAGE AND DESIGN FLOW -
6.0 BULLARD WASH CHANNEL 3
| l 6.1 Proposed Channel Elements 3
6.2 CLOMR / LOMR Application 4
l 6.3 Background on Existing Flood Limits 4
6.4 Hydraulics and Revised Flood Limits 5
l 7.0 REFERENCES 7
. FIGURES
Figure 1 Vicinity Map
I Figure 2 FIRM Map
Figure 3 Aerial Photograph
Figure 4 Site Plan
l Figure 5 Bullard Wash Channel
Figure 5A Drop Structure Details
Figure 6 Bullard Wash Channel
l Figure 7 Base Map from J.E. Fuller LOMR Study
Figure 8A Base Map from WLB Group LOMR Study
Figure 8B Base Map from WLB Group LOMR Study
l Figure 9 FIRM with Revisions
. APPENDIX i/ Y y
Appendix A : el Technical Data
' Appendix B FEMA Forms
. @m«: gr/k:\active\81500260\reports\drainage\8 1 500260clomr 5-6-03.doc




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.

<

ntecK:\Active\81 500260\REPORTS\DRAINAGE\81500260clomr 5-6-03.doc -2-




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

stantecK:\Active\81500260\REPORTS\DRAINAGE\81500260clomr 5-6-03.doc -3-




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
. A .‘\:
L ’ Vopd et
el
;

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

cc: M Gregory' L. Jones, 'P.E, Regional Planning Manager

TOTAL P.B3




UCT=18-2uue 14:34 FLANNING % ZUNINUG bds Wil 4l F.ul

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

A
L ’.I

If you have any questions, please call me. | | o : ah
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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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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

R T L ST R L

*
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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
29N0OV00 10:27:40 PAGE 17




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 AT CP334 (= 4315 CFS). REVISED Q = 3194 CFS
2.977 4.49 954.39 .00 953.67 954.95 .57 1.43 .10 951.50
3194.0 1359.4 1834.5 .0 323.0 258.7 .0 30.7 10.2 100000.00
.09 4.21 7.09 .00 .045 .030 .000 .000 949.90 9875.00
.003757 500. 500. 500. 3 4] 0 .00 175.00 10050.00
*SECNO 3.070
3470 ENCROACHMENT STATIONS= 9847.4 10134.0 TYPE= 1 TARGET= 286,590
3.070 4.10 956.40 .00 955,63 956.77 .37 1.79 .02 954.50
31%4.0 552.8 1559.6 1081.6 185.0 248.2 378.8 38.5 iz.8 983.20
.12 2,99 6.28 2.86 .045 .030 .070 .000 952.30  9847.43
. 003577 485, 430. 495. 2 0 0 .00 286.59 10134.02
*SECNC 3.167




3470 ENCROACHMENT STATIONS= 9788.0 10130.0 TYPE= 1 TARGET= 342.000
Q@ = Q AT 11334 {= 4432 CFS). REVISED Q = 2742 CFS
3.167 3.97 957.87 .00 956.84 958.04 A7 1.26 .02 955.10
2742.0 1253.1 850.4 638.5 477.4 176.1 340.0 48.9 16.4 954.90
.17 2.62 4.83 1.88 .045 .030 .070 .000 953.90 9788.00
.00177¢6 475. 510. 518, 2 0 0 .00 342.00 10130.00
*SECNO 3.281

3265 DIVIDED FLOW

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .44

3470 ENCROACHMENT STATIONS= 9970.0  10287.4 TYPE= ' 1 TARGET= 317.360
1 .
29N0OV00 10:27:40 PAGE 22

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

Xl= 3.602
3.291 2.86 960.06 .00 959.18 960.30 .25 2.24 .02 960.50
2742.0 .0 260.4 2481.6 .0 45.8 656.9 61.6 21.2 960.10
.21 .0¢ 5.68 3.78 .000 .030 .070 .000 957.20 9983.29
.009208 660. 655. 650. 3 0 0 .00 299.77 10287.36

*SECNO 3.376

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, XRATIO = 1.82

3470 ENCROACHMENT STATIONS= $985.0 10291.2 7TYPE= 1 TARGET= 306.170
3.376 3.94 962.24 .00 961.21 962.36 .12 2.04 .01 961.90
2742.0 .0 250.6 2491.4 .0 61.2 865.9 70.4 24.3 961.00
.26 .00 4.08 2.58 .000 .030 .070 .000 958,30 S985.00
.002772 460. 450. 440. 2 [ 0 .00 306.17 10291.17

*SECNO 3.491

3470 ENCROACHMENT STATTONS= 9911.5  10234.0 TYPE= 1 TARGET= 322,570 ‘
3.491 4.11  963.61 .00 962.60  963.74 .13 1.38 .00 961.90 |
2742.0 467.9 . 525.2  1748.9 177.3 118.4 793.8 85.1 28.6  961.90 |
.32 2.64 4.43 2.20 .045 .030 .070 .000 959,50 9911.46 |
.001903 605. 605. -  605. 4 0 0 .00 322.57 10234.03 |
|
CCHV= .100 CERV= .300
*SECNO 3.602
3470 ENCROACHMENT STATIONS= 9880.0  10100.0 TYPE= 1 TARGET= 220,000

CROSS-SECTION AT YUMA RD.

Q = Q AT Cp316 (= 4438 CFS). REVISED Q = 2746 CFS
3.602 3.02 964.92 .00 964.10 965.19 .27 1.41 .04 $62.00
2746.0 .0 2746.0 .0 .0 653.2 .0 96.9 32.3 100000.00
.36 .00 4.20 .00 .000 .040 .000 .000 961.80  9880.00
.003107 590. 580. 590. 2 4 0 .00 220.00 10100.00
*SECNO 3.702
1
29N0OV00 10:27:40 PAGE 23
SECNO DEPTH CWSEL CRIWS WSELK EG Hv BL , OLOSS L-BANK ELEV
Q QLOB OCH 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

3265 DIVIDED FLOW

3470 ENCROACHMENT STATIONS= 9600.0 10075.0 TYPE= 1 TARGET= 475,000

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

X1= 4,102
3.702 3.46 966.86 .00 966.18 967.21 .35 1.99 .02 963.30
2746.0 840.9 1756.5 148.6 300.5 318.0 55.9 104.9 35.1 964.00
.38 2.80 5.52 2.66 .070 .040 .070 .000 963.40 9600.00
.00472¢6 535. 525, 450. 2 ] 0 .00 239.52 10075.00




1

*SECNO 3.841

3265 DIVIDED FLOW

481.340
2.66 .02 967.10
117.8 39.3 100000.00

3470 ENCROACHMENT STATIONS= 8588.7 10070.0 TYPE= 1 TARGET=
3.841 4.60  969.70 .00  968.67  969.88 .18
2746.0  1387.4  1358.6 .0 518.9 338.1 .0
45 2.67 4,02 .00 .070 .040 . 000
.002855 735, 735, 735, 2 0 0
*SECNO 3.978
3470 ENCROACHMENT STATIONS= 9700.0 10095.0 TYPE= 1 TARGET=
3.978 4.70  971.60 .00 970.71  971.82 .22
2746.0 509.3 2236.7 .0 333.9 549.5 .0
.51 1.53 4.07 .00 .070 .040 . 000
.002477 725. 725, 725, 3 o 0
*SECNO 4.101
3470 ENCROACHMENT STATIONS= - 9852.5 10091.3 TYPE= 1 TARGET=
4.101 4.78  973.48 .00 . 972.63  973.75 .27
2746.0 880.7  1804.2 61.2 331.3 378.6 29.4
.55 2.66 4.77 2.08 .070 .040 .070
.003557 650. 650. 650. 2 o 0
29NOV00 10:27:40
SECNO DEPTH CWSEL CRIWS WSELK EG RV
Q QLOB QCH QROB ALOB ACH AROB
TIME VLOB VCH VROB XNL XNCH XNR
SLOPE XLOBL XLCH XLOBR ITRTAL Inc ICONT
*SECNO 4.237
3470 ENCROACHMENT STATIONS= 9869.1 10075.0 TYPE= 1 TARGET=
2.237 4.20  975.50 .00 974.47  975.74 .24
2746.0 482.4  2263.6 .0 218.3 535.4 .0
.61 2.21 4.23 .00 .070 .040 .000
.002239 715. 715, 715, 2 0 0
*SECNO 4.356
3470 ENCROACHMENT STATIONS= 9852.4 10070.0 TYPE= 1 TARGET=
4.356 4.31  976.91 .00 975.86  977.13 .22
2746.0 796.9  1949.1 .0 352.0 466.2 .0
.65 2.26 4.18 .00 .070 .040 .000
.002155 630. 630. 630. 2 0 0
*SECNO 4.496
3470 ENCROACHMENT STATIONS= 9857.7 10131.7 TYPE= 1 TARGET=
4.496 4.13  978.53 .00 977.52  978.82 .29
2746.0 124.3  2615.1 6.6 59.7 592.1 5.9
.70 2.08 4.42 1.12 ~070 .040 .070
.002367 740. 740. 740. 0 0 0
“SECNO 4.625
3470 ENCROACHMENT STATIONS= 8835.0 10095.0 TYPE= 1 . TARGET=
CROSS~SECTION AT VAN BUREN ST.
Q = Q AT CP298 (= 4446 CFS). REVISED Q = 2754 CFS
1.625 2.53  980.63 .00 980.10  980.92 .29
2754.0 .0 2754.0 .0 .0 636.9 .0
.75 .00 1.32 .00 .000 .040 .000
.004203 680, 680. 680. 3 0 0
*SECNOC 4.634
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTARLE RANGE, KRATIO =
2950V00 10:27:40
SECNO DEPTH CWSEL CRIWS WSELK BEG BV
Q QLOB CCH QROB ALOB ACH ARCB
TIME VLOB VCH VROB XNL XNCH XNR
SLOPE XLOBL XLCH XLOBR ITRIAL IDe ICONT

. 000 $65.10 9588.66
.60 262.18 10070.00
395,000
1.83 .01 969.00
132.3 44.8 100000.00

.000 966.90  9700.00
.00 385.00 10095.00

238,890
1.91 .02 $71.00
144.4 49.5 870.90

.000 968.70 ~ 9852.45
.00 238.89 10091.34

HL OLOSS L-BANK ELEV
voL TWA R~BANK ELEV
WIN ELMIN SSTA
CORAR TOPWID ENDST
205.940
1.99 .00 972.60
156.6 53.2 100000.00

.000 971.30 9869.06
.00 205.34 10075.00

217.570
1.38 .00 $73.50
168.0 56.2 100000.00

.000 8972.60  9852.43
.00 217.57 10070.00

173.870
1.67 .02 975.20
180.5 59.6 975.00

.000 974.40  8957.70
.00 173.97 10131.67

260.000
2.10 .00 978.30
150.6 63.0 100000.00

.000 978.10  9835.00
.00 260.00 10095.00

3.26
HL OLOSS L-BANK ELEV
VOL TWA R-BANK ELEV
WIN ELMIN SsTA
CORAR TOPWID ENDST
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3470 ENCROACHMENT STATIONS= 9862.0 10138.0 TYPE= 1 TARGET= 276.000

Begin Marwest Property Channelization and Fill

4.634 4.76  980.91 .00 $80.54  980.99 .08 .05 .02 1031.15
2754.0 .0 2754.0 .0 .0 1213.7 .0 191.7 63.3 100000.00
.75 .00 2.27 .00 .000 .035 .000 L0060  976.15 9862.96
.000395 50, 50. 50. 2 0 0 .00 274.07 10137.04
*SECNC 4.670
3470 ENCROACHMENT STATIONS= 9869.0 10131.0 TYPE= 1 TARGET= . 262,000
4.670 4.58  980.98 .00 980.63  981.08 .10 .08 .01 103%1.40
2754.0 .0 2754.0 .0 .0 1100.6 .0 196.6 6¢.4 100000.00
.77 .00 2.50 .00 .000 .035 .000 .000 976,40 9870.68
.000507 185, 185. 185, 2 8 0 .00 258.64 10129.32
|
*SECNO 4.752 l
3470 ENCROACHMENT STATIONS= 9869.0 10131.0 TYPE= 1 TARGET= 262.000 i
4.752 3.76  981.24 .00  980.98  9281.38 .14 .29 .01 1031.48
2754.0 .0 2754.0 .0 .0 922.1 .0 206.8 67.0 100000.00
.81 .00 2.99 .00 .000 .035 .000 .000  977.48  9869.95
.000920 438, 438, 438, 2 0 0 .06 260.10 10130.05
|
*SECNO 4.820
3470 ENCROACHMENT STATIONS= 9869.0 10131.0 TYPE= 1 TARGET= 262,000
4.820 3.51 981.60 .00 981.42  981.76 .16 %) .01 1032.08
2754.0 .0 2754.0 .0 .0 850.5 .0 214.1 69.1 100000.00
.84 .00 3.24 .00 .000 .035 .000 .000  978.09  9870.98
.001174 357, 357, 357. 2 0 0 .00 255,24 10126.22
*SECNO 4.840
3470 ENCROACHMENT STATIONS= 9835.0  10165.0 TYPE= 1 TARGET= 330.000
4.840 3.45  981.76 .00 981.61 = 981.86 .10 .09 .01 1032.31
2754.0 .0 2754.0 .0 0 1074.9 .0 216.3 69.8 100000.00
.85 .00 2.56 .00 .000 .035 .000 .000  978.31  9837.21
.000743 103, 103. 103. 2 0 0 .00 325.58 10162.79
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SECNO DEPTH CWSEL CRIWS WSELK EG BV HL . OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCR XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL inc ICONT CORAR TOPWID ENDST
*SECNO 4.855
3470 ENCROACHMENT STATIONS= 9680.0 10177.0 TYPE= 1 TARGET= 497,000
4.855 3.31  981.88 .00 981.75  981.95 .06 .08 .00 1035.54
2754.0 .0 2754.0 .0 .0 1350.0 .0 219.8 71.0 100000.00
.87 .00 2.04 .00 .000 .035 .000 .000  978.57  9690.51
.000593 126. 126. 126. 0 0 o .00 485.94 10176.45

*SECNO 4.858 .

3301 BV CHANGED MORE THAN HVINS

3685 20 TRIALS ATTEMPTED WSEL, CWSEL

3693 PROBABLE MINIMUM SPECIFIC ENERGY

3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS= 9850.0 10150.0 TYPE= 1 TARGET= 300.000

End Marwest Preperty

4.858 1.70 981.70 981.70 981,54 982.38 .69 .03 .19 100000.00

2754.0 .0 2754.0 .0 .0 413.6 .0 220.1 71.1 100000.00

.87 .00 6.66 .00 .000 .040 .000 .000 880.00 9850.00

.021144 15, 15. 15. 20 8 [V .00 300.00 10150.00
*SECNO 5.009

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, - KRATIO = 3,22

3470 ENCROACHMENT STATIONS= 9875.0 10105.0 TYPE= 1 TARGET= 230,000
5.009 4.11 986.01 .00 985.15 986.22 .21 3.7 .05 983.70
2754.0 453.3 2273.5 27.2 212.3 583.2 17.5 231.4 75.9 982.50
.83 2.14 3.90 1.56 .070 .040 .070 .000 981.90  9875.00

.002046 800. 795, 840. 8 [t} 4} .00 230.00 10105.00




*SECNO 5.153
3070 ENCROACHMENT STATIONS=  9865.0  10090.0 TYPE= 1 TARGET= 225.000
5.153 3,73 988.03 . .00 987.07  988.34 .31 2.09 .03 985.60
2754.0 B45.0  2209.0 .0 218.4  455.1 0 2445 80.0 100000, 00
.98 2.50 4.85 .00 ~070 .040 .000 000 984.30  9865.00
.003804 775. 765. 730. 5 0 0 .00 225.00 10030.00
1
29N0V00 10:27:40 PAGE
SECNO DEPTH CWSEL CRIWS WSELK EG BV HL OLOSS L~BANK ELEV
Q QLOB . QCH QROB ALOB ACH AROB VOL TWA R=-BANK ELEV
TIME VLOB VCH VROB XNL XNCH ANR WIN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL Ine ICONT CORAR TOPWID ENDST
*SECNO 5.282
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE » KRATIO = 1.87
3470 ENCROACHMENT STATIONS=  9757.5 ©10055.0 TYPE= 1 TARGETs 297.450
5.282 4.21 989,71 00 988.65 - 989.82 11 1.46 02 987.00
2754.0  1358.4  1395.6 .0 716.7  423.4 0 258.7 84.1 100000.00
1.06 1.90 3.30 .00 _070 ~040 000 7000 985.50  $757.55
.00136¢ 690. 680. 565, 2 0 o .00 297.45 10055.00
coHv= .300 CERV= .500
*SECNO 5.430
3302 WARNING: CONVEYANCE CHANGE QUTSIDE OF ACCEPTABLE RANGE, KRATIO = .62
3470 ENCROACHMENT STATIONS= 98%89.9 10100.1 TYPE= 1 TARGETs 200.199
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 996.00 ELREA= 996.00
3 7-SPAN BRIDGE AT I-10
5.430 3.12 991.12 .00 990.42  991.55 .43 1.57 .16 997.00
2754.0 .0 2754.0 .0 .0 s25.1 0 272.8 88.1 100000.00
1.10 .00 5.2 - .00 .000 035 .000 .000  988.00  9912.47
003566 680. 780. - 8z20. 2 0 0 .00 175.07 10087.53
SPECIAL BRIDGE
8B XK ‘ XKOR COFQ RDLEN BWC BWP - BAREA 88 ELCHU ELCHD
1.05 1.60 2.60 .00 162.00 600 1203.00 2.00 988,00  988.00
*SECNO 5.460
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.52
CLASS A LOW FLOW
1
29N0V00 10:27:40 PAGE
SECNC DEPTH CWSEL CRIWS WSELK EG Hv HL QLOSS L-BANK BLEV
Q QLOB QCH QROB ALOB ACH AROB VoL TWA R~BANK ELEV
TIME VLOB VCH VROB XNL © XNCH XNR WIN .~ ELMIN S8TA '
SLOPE XLOBL XLCH XLOBRV ITRIAL IDC ICONT CORAR TOPWID ENDST
3420 BRIDGE W.S5.= 991.00 BRIDGE VELOCITY= 7.27 CALCULATED CHANNEL AREA= 487,
EGPRS EGLWC H3 QWETIR QLOW BAREA TRAPEZOID ELLC ELTRD WEIRLN
AREA
.00 992.42 .06 0. 3538, 1203. 1190, 995.00  997.00 0.
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 997.00 ELREA= 997.00
Q = Q AT CP287 (= 5319 CFS). REVISED Q = 3538 CFS
5.460 4.00  992.00 .00 991.00  992.42 .42 .87 .00 997.00
3538.0 .0 3538.0 .0 .0 681.3 0 275.0 88.7  997.00
1.10 .00 5.19 .00 .000 .035 .000 .000  988.00 9910.62
002547 160. 160. 160. 0 0 0 .00 178.77 10089.38
cCHv=  .300 CEHV= .500
*SECNC 5.563

27

28




3470 ENCROACHMENT STATIONS= 9850.0 10232.3 TYPE= 1 TARGET= 382.270
5.563 4.61 993.11 .00 992.61 993.20 .08 .69 .10 989,50
3538.0 .0 2794.1 743.9 .0 1054.9 519.8 289.0 82,2 988.90
1.17 .00 2.65 1.43 .000 .040 .070 .000 988.50  9850.00
. 000760 540. 540. 535. 2 0 ] . .00 382.27 10232.27
CCHV= .100 CERV= .300
*SECNO 5.727
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .28
3470 ENCROACHMENT STATIONS=: 9935,0 10135.0 TYPE= 1 TARGET= 200.000
CROSS~SECTION AT 280 FEET(ALONG FLOW PATH) NORTH. OF MCDOWELL RD.
Q = Q AT CP286 (= 4662 CFS). REVISED Q = 3400 CFS
1
29N0V00 10:27:40 PAGE

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

Xi= 5.960
5.727 3.30 994,30 .00 993.54 994.85 .54 1.51 .14 992,00
3400.0 .0 3400.0 .0 .0 574.6 0 310.2 98.0 100000.00
1.21 .00 5.92 - .00 .000 .045 .000 .000 991.00 9935.00
.008113 870, 870. B35, 2 0 0 .00 200.00 10135.00

*SECNO 5.840

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.83
23

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.80
\
\
\
|
i

3470 ENCROACHMENT STATIONS= 9853.7 10240.4 TYPE= 1l TARGET= 286.740
5.840 3.74 997.14 .00 996.30 997.35 .20 2.47 .03 994.00
3400.0 79.1 2770.7 550.3 42.5 715.2 237.1 320.9 101.3 993.70 |
1.25 1.86 3.87 2.32 .070 .045 070 .000 993.40  9953.67 |
. 002516 590. 595. 580. 2 0 0 .00 286.74 10240.41 |

*SECNO 5,960

3470 ENCROACHMENT STATIONS= 9960.0  10274.1 TYPE= 1 TARGET= 314.080
5.960 3.18 999.08 .00 998.09 999.32 .23 1.97 .01 987.30
3400.0 .0 2361.1 1038.9 .0 556.0 375.6 334.8 105.6 996.20
1.30 .00 4.25 2.77 .000 .045 .070 . 000 995.90  9960.00
.004602 640. 635, 610. 3 0 0 .00 314.08 10274.08

*SECNO 6.086

3470 ENCROACHMENT STATIONS= 9900.0  10206.3 TYPE= 1 TARGET= 306.340
6.086 3.4%5 1001.79 .00 1000.79. 1002,05 .26 2.72 .01 595.20
3400.0 .0 2687.1 712.9 .0 608.8 279.4 348.8 110.4 999.20
1.35 .00 4.41 2.55 .000 .045 .070 .000 998.30  9%00.00
.004121 655, 665. 685, 3 0 [ .00 306.34 10206.34
*SECNC 6.217

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.61

3470 ENCROACEMENT STATIONS= 9850.0  10270.0 TYPE= 1l TARGET= 420,000
6.217 3.56 1003.66 .00 1002.61  1003.76 .11 1.69 .02 1000.30
3400.0 299.8 2081.9 1018.3 166.1 691.8 554.3 367.4 116.3  1000.30
1.42 1.80 3.01 1.84 .070 .045 .070 .000 1000.10 9850.00
.001587 620. 630. 745. 3 0 0 . .00 420.00 10270.00
1
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SECNO DEPTH CWSEL CRIWS WSELK  EG BV 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
*SECNO 6.320
3470 ENCROACHMENT STATIONS= 9900.0  1027%.3 TVYPE= 1 'TARGET= 379.300
6.320 3.69  1004.59 .00 1003.60 1004.73 .14 .96 .01  1001.30
3400.0 .0 2319.6 1080.4 .0 €93.9 547.4 383.8 121.2  1001.40
1.47 .00 3.34 1.97 .000 .045 .070 .000  1000.%0 9200.00
.001594 580, 545. 525. 3 4] 0 .00 379.30 10279.30
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‘ 29NOV00 10:27:40 . PAGE 31
' THIS RUN EXECUTED 29NOV0O 10:27:41
KR IR RIRR TR AT AR TR RRHRARRCKR KK NK
HEC-2 WATER SURFACE PROFILES
l version 4.6.2; May 1991
HRAEAAR KRR KRR IR RART R IR RR TR RN RN RNk
NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST
l BULLARD WASH LOMR -
SUMMARY PRINTOUT
' BECNO Q CWSEL SSTA STCHL STCHR ENDST DIFWSX TOPWID . DEPTH ELMIN 10*XS VCH
2.680 3200.00 949.13 9565.90 9$25.00 -10050.00 10774.05 .00 1135.57 3.93 945.20 8.22 3.26
2.680 3200.00 849.50 9850.00 9925.00 10050.00 10250,00 .00 400,00 4.30 945.20 11.24 4.08
* 2.771 3200.00 949.96 9663.39 9985.00 10020.00 10498.67 .83 807.62 2.66 847.30 91.5¢4 7.25
* 2.771 3200.00 950.48 8317.92 9985.00 10020.00 10211.32 .98 294.00 3.18 947.30 100.90 8,96
* 2,883 3200.00 952.37 - $620.09 9985.00 10015.00 10425.76 2.41 805.66 3.87 948.50 21.59 4.83
* 2,883 3200.00 953.20 9853.00 9985.00 10015.00 10130.00 2.72 277.00 4.70 948.50 22.41 5.76
* 2.977 3194.00 953.67 9688.42 9880.00 10050.00 10404.32 1.30 715.89 3.77 949.90 43.99 6.78
2,977 3194.00 954.39 $875.00 9980.00 10050.00 10050.00 1.19 175.00 4.49 949.90 37.57 7.08
3.070 3194.00 8§55.63 9531.39 9845.00 10025.00 10570.83 1.96 1038.44 3.33 952.30 27.11 4.52
3.070 3194.00 956.40 9847.43 9945.00 10025.00 10134.02 2.01 286.59 4.10 952.30 35.77 6.28
: 3.167 2742.00 956.84 9575.14 9970.00 10020.00 10570.29 1.21 995.15 2.%4 953.90 20.20 4.10
3.167 2742.00 957.87 9788.00 9970.00 10020.00 10130.00 1.47 342.00 3.97 953.80 17.76 4.83
* 3.291 2742.00 959.18 9389.15 9970.00 10020.00 10822.75 .2.33 813.21 1.98 957.20 80.74 4.51
* 3.291 2742.00 960.06 9983.29 9970.00 10020.00 10287.36 2.19 299.77 2.86 957.20 92.09 5.68
* 3.376 2742.00 961.21' 8772.70 $985.00 10015.00 10795.23 2.03 976.82 2.91 $58.30 28.60 2.93
* 3.376 2742.00 962.24 $985.00 9985.00 10015.00 10291.17 2.18 306.17 3.%¢ 958.30 27.72 4.09
3.491 2742.00 962.60 9628.07 9980.00 10020.00 1059%.29 1.40 871.22 3.10 858.50 19.00 3.36
3.491 2742.00 963.61 9811.46 9980.00 10020.00 10234.03 1.37 322,57 4.11 958.50 19.03 4.43
L 3.502 2746.00 964.10 9742.07 9880.00 10100.00 210454.51 1.49 712.44 2.20 961,90 40.58 3.95
) 3,602 2746.00 964.92 9880.00 9$880.00 10100.00 10100.00 1.31 220.00 3.02 961.%0 31.07 4.20
3.702 2746.00 966.18 8297.71 9955.00 10055.00 10395.06 2.08 851.19 2.78 963.40 37.63 4,20
3.702 2746.00 966.86 9600.00 9955.00 10055.00. 10075.00 1.94 239.52 3.46 963.40 . 47.26 5.52
l 29N0V00 10:27:40 E PAGE 32
SECNO Q CWSEL SSTA STCHL- STCHR ENDST DIFWSX TOPWID DEPTH ELMIN 10*KS VCH
3.841 2746.00 968.67 9229.63 9955.00 10070.00 10338.91 2.49 881.54 3.57 965.10 29.15 3.09
3.841 2746.00 968.70 9588.66 9955.00 10070.00 10070.00 2.84 262.18 4.60 965.10 28.55 4.02
. 3.978 2746.00 970.71 $272.88 9830.00 10095.00 10376.46 2.04 1056.58 3.81 966.90 27.96 3.56
3.978 2746.00 971.60 $700.00 9930.00 10095.00 10085.00 1.90 395.00 £.70 966.90 24.77 4.07
{ 4,101 2746.00 972.63 9450.68 9960.00 10080.00 10450.15 1.92 999.47 3.93 968.70 30.32 3.57
4,101 2746.00 973.48 9852.45 9960.00 10080.00 10091.34 1.88 238.89 4.78 968.70 35.57 4.77
4.237 2746.00 974.47 9500.62 9935.00 10075.00 10323.19 1.84 822.57 3.17 971,30 22.35 3.49
4.237 2746.00 975.50 8869.06 9935,00 10075.00 10075.00 2.02 205.94 4.20 971.30 22.38 4.23
4,356 2746.00 975.86 9538.80 9950.00 10070.00 10345.85 1.40 807.05 3.26 972.60 21.67 3.47
4.356 2746.00 976.91 9852.43 9950.00 10070.00 10070.00 1.41 217.57 4.31 972.60 21.55 4.18
4.496 2746.00 977.52 9692.35 9975.00 10130.00 10385.67 1.66 - 693.32 3.12 974.40 23.85 3.61
4,496 2746.00 978,53 9957.70 9975.00 10130.00 10131.67 1.62 173.97 4.13 974.40 23.67 4.42
* 4.625 2754.00 980.10 9639.07 9835.00 10095.00 10352,38 2.58 713.30 2.00 978.10 86.33 5.35
4.625 2754.00 .980.63 9835.00 9835.00. 10095.00 10095.00 2.10 260.00 2.53 978.10 42.03 4.32
* 4.634 2754.00 980.54 9864.44 9862.00 10138.00 10135.56 - .44 271,11 4.39 976.15 5.20 2.47
* 4,634 2754.00 $80.91 9862.96 9862.00 10138.00 10137.04 .28 274.07 4.76 976.15 3.95 2.27
4.670 2754.00 880.63 9872.09 9869.00 10131.00 10127.81 .08 255.83 4.23 976.40 6.64 2.73
4.670 2754.00 980.98 9870.68 9869.00 10131.00 10129.32 .07 258.64 4.58 976.40 5.07 2.50
4.752 2754.00 980.98 9871.00 9869.00 10131.00 10129.00 .35 258,00 3.50 977.48 11.75 3.23
4.752 2754.00 981.24 9869.95 9869.00 10131.00 10130.05 .26 260.10 3,76 977.48 9.20 2.98
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SECNO

2,680
2.680

* 2,711
* 2.771
* 2.883
* 2,883

* 2.977
2.977

3.070
3.070

3.167
3.187

* 3.291
* 3.2981

* 3.376
* 3.376

3.491
3.491

* 3.602
3.602
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2754.00
2754.00

2754.00
2754.00

2754.00
2754.00

2754.00
2754.00

2754.00
2754.00

2754.00
2754.00

2754.00
2754.00
10:27:40

Q

2754.00
2754.00

3538.00
3538.00

3538.00
3538.00

3400.00
3400.00

340000
3400.00

3400.00
3400.00

3400.00
3400.00

3400.00
3400.00

3400.00
3400.00

10:27:40

BULLARD WASH LOMR -

CWSEL

949.13
949.50

949.96
950.48

952.37
$53.20

953.67
954.39

955,63
956.40

956.84
957.87

989.18
960.06

961.21
862.24

962.60
963.61

964.10
964.92

981.42
981.60

981.61
981,76

981.75
981.88

981.54
981.70

985.15
986.01

987.07
988.03

988.69
989.71

cwsEL

990.42
981.12

991.00
992.00

992.61
993.11

993.54
b 294.30 4

996.30
997.14

998.09
999.08

1000.79
1001.79

1002.61
1003.66

1003.60
1004.59

SUMMARY PRINTOUT TABLE 110

DIFRWS

.00
.37

.00
.53

00
.83

.00
.72

.00
.17

.00
1.03

.00
.88

.00
1.03

.00
1.01

.00
.82

' 8871.67

9870.98

9837.80
9837.21

9690.87
9690.51

9773.13
9850.00

9634.35
9875,00

9556.74
9865.00

9323,66
9757.58

SSTA

9913.92
9912.47

9912.71
9910.62

9351.43
9850.00

9375.53
9935.00

9353.26

9953.67

8735.32
9960.00

9475.24
9900.00

9445.54
$850.00

9582.91
9900.00

EGQ

945.21
949.67

$50.19
950.98

952.48
953.42

954.06
954.95

955.75
956.77

956.93
958.04

959.28
8960.30

961.26
962.36

962.66
963,74

964,28
965.19

9869.00
9869.00

9835.00

9835.,00

9680.00
9680.00

9705.00
$705.00

8835.00
9935.00

9945.00

- 9945.00

9945.00
9945.00

STCHL

9899.90
989¢2.90

9899,390
9899.90

9850.00
9850.00

9935.00
9935.00

9970.00
9970.00

§960.00
9960.00

9400.00
9900.00

9800.00
9900.00

9900.00
$900.00

TOPWID

1135.57
400.00

807.62
224.00

805.66

277.00°

715.89
175.00

1039.44
286.59

995.15
342.00

813,21
299.77

976.82
306.17

971.22
322,57

712.44
220,00

10131.00
10131.00

10165.00
10165.00

10177.00
10177.00

10290.00
10280.00

10100.00
10100.00

10080.00
10090.00

10055.00
10055.00

STCHR

10100.10
10100.10

10100.10
10100.10

10100.00
10100.00

10135.00
10135.00

10170.00
10170.00

10150.00
10150.00

10100.00
10100.00

10100.00
10100.00

10100.00
10100.00

QLOB

351.55
80.66

629.98
167.73

1574.81
1535.90

1451.12
1358.45

926.41
552.79

1230.70
1253.09

.00
.00

53,16
.00

780.94
467.92

207.91
.00

10125, 66
10126.22

10162.20
10162.79

10176.34
10176.45

10280.76
10150.00

10370.81
10105.00

10286.75
10090.00

10355.02
10055.00

ENDST

10086.08
10087.53

10087.29
10089.38

10736.62
10232.27

10467.83
10135.00

10715.71
10240.41

10948.05
10274.08

10827.24
10206,34

10837.21
10270.00

10928.10
10279.30

QCE

1421.01
1965.65

482.08
761.01

442.20
665.87

1411.18
1834.55

844.94
1558.61

512.96
850.45

101.69
260.41

92.20
250.62

263.43
525,17

1872.87
2746.00

.44
.35

.19
J16

.14
.12

-.22
-.18

DIFWSX

.88

QROB

1427.43
1153.69

2087.95
2271.28

1182,99
994.23

331.70
.00

1422.65
1081.60

998,34
638.46

2640.31
2481.59

25896.64

2491.38

1697.63
1748.92

665,22
.00

253.99
255.24

324.40
325,58

©485.47

485.94

507.63
300.00

736.47
230.00

730.01
225.00

1031.37
287.45

TOPWID

172.17
175.07

174.57
178.77

1385.19
382,27

933.49
200.00

1293.70
286.74

1212.73
314.08

1352.00

306.34

1381.67
420.00

1345.18
375.30

PERENC

.00
400.00

.00
254.00

.00
277.00

.00
175.00

.00
286.59

.00
342.00

.00
317.36

.00
306.17

.00
322,57

.00
220.00

STENCL

.00
9850.00

.00
8917.92

.00
9853.,00

.00
9875.00

.00
9847.43

.00
9788.00

.00
9970.00

.00
9985.00

.00
9911.46

.00
9880.00

978.09
978.09

978.31
978.31

978.57
978.57

980.00
980.00

981.90
981.90

984,30
984.30

985.50
985.50

ELMIN

988.00
988.00

988.00
988,00

988.50
988.50

991.00
991.00

993.40
993.40

995.80
995.90

998.30
998.30

1000.10
1000.10

1000.90
1000.50

STCHL

9925.00
9525.00

9985.00
9985.00

9985,00
9985.00

9980.00
9980.00

9945.00
9945.00

93970.00
9970.00

9970.00
9970.00

8985.00
9985.00

9980.00
9980.00

9880.00
9880.00

13.94
11.74

8.61
7.43

6.92
5.93

185.72
211.44

17.26
20.46

42.34
38.04

13.83
13.64

PAGE 33

ld*KS

82.61
35.66

66.92
25.47

5.08
7.60

108.18
81.13

21.83
25.16

39.62
40.02

40.60
-41.21.

-17.17
15.87

19.52
19.94

PAGE 34

STCHR

10050.00
10080.00

10020.00
10020.00

10015.00
10015.00

10050.00
10050.00

10025.00
10025.00

10020.00
10020.00

10020.00
10020.00

10015.00
100215.00

10020.00
10020.00

10100.00
10100.00

2.74
3.30

STENCR

.00
10250.00

.00
10211.92

.00
10130.00

.00
10050.00

.00
10134.02

.00
10130.00

.00
10287.36

.00
10291.17

.00
10234.03

.00
10100.00




3.702
3.702

3.841
3.841

3.978
3.978

4.201
4,101

4,237
4.237

4.356
4.356

29N0V00

SECNO

4.456
4.496

4.625
4.625

4.634
4.634

4.670
4.670

4.752
4.752

4.820
4.820

4,840
4.840

4,855
4.855

4.858
4.858

5.009
5.008

5.153
5,183

5.282
5.282

5.430
5.430

5.460

5.460

5.563
5.563

5.727
5.727

5.840
5.840

29N0V00

SECNO

5.960
5.960

6.086
€.086

6.217
6.217

6.320
6.320

29N0V00

966.18 .00
966.86 .68
968.67 .00
969.70 1.03
970.71 .00
971.60 .89
972.63 .00
973.48 .85
874.47 .00
975.50 1.03
975.86 .00
976.91 1.05
10:27:40

CWSEL DIFKWS
977.52 .00
978.53 1.02
980.20 .00
280.63 .53
980.54 .00
980.91 .37
980.63 .00
980.98 .35
980.98 .00
981.24 .26
981.42 .00
$81.60 .17
981.61 .00
981.76 .15
981.75 .00
981.88 .13
981.54 .00
981.70 .16
985.15 .00
986.01 .86
987.07 .00
988.03 .86
988.65 .00
989.71 1.02
990.42 .00
991.12 .70
991.00 .00
992.00 1.00
992.61 .00
993.11 .49
993.54 .00
994.30 .77
986.30 .00
997.14 .84
10:27:40

CWSEL DIFRWS
998.09 .00
999.09 1.00
1000.79 .0p
1001.79 1.00
1002.61 .00
1003.66 1.05
1003.60 .00
1004.59 .99
10:27:40

966,31
967.21

968.75
969.88

970.83
971.82

872.72
573.75

974.58
375.74

975.%6
977.13

EG

977.65
978.82

980.53
980.92

980.63
980.99

980.75
981.08

981,14
981.38

981.60
981.76

981,72
981.86

981.82
981.95

981.96

982.38

985.23
986.22

987.22
988.34

988,74
989.82

991.24
991.55

991.76
992.42

982.65
993.20

993.90
954.85

996.39
997.35

EG

$98.18
999.32

1000.89
1002.05

1002.66
1003.76

1003.66
1004.73

851.19
239.52

881.54
262.18

1096.58
395.00

999.47
238.89

822.57
205.94

807.05
217.57

TOPWID

693.32
173.87

713.30
260.00

271.11
274.07

255,83
258.64

258.00
260,10

253.99
255,24

324.40
325.58

485.47
485.94

507.63
300.00

736.47
230.00

730.01
225.00

1031.37
287.45

172.17
175.07

174.57
178.77

1385.18
382.27

933.49
200.00

1283.70
286.74

TOPWID

1212.73
314.08

1352.00
306.34

1391,67
420.00

1345.19
379.30

1162.91
840,92

1827.07
1387.42

839.44
509.30

1074.12
880.65

862.69
482.42

1092.40
796.94

QLOB

€11.19
124.29

25.60
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

$75.35
453.30

1270.18
544.9%

1551.15
1358.44

.00
.00

.00
.00

464.76
.00

337.36
.00

700.60
79.10

QLOB

145.33
.00

476.98
.00

814.38
299.86

699.47
.00

1047.03
1756.51

678.60
1358.58

1433.31
2236.70

986.48
1804.17

1368.27
2263.58

1182.58
1949.06

QCH

1573.83
2615.09

2679.33
2754.00

2754.00
2754.00

2754.00
2754.00

2754.00
2754.00

2754.00
2754.00

2754.00
2754.00

2754.00
2754.00

2754.00
2754.00

1305.30
2273.48

1286.45
2209.01

857.01
1395.56

2754.00

2754.00

3538.00
3538.00

188265
2794.09

2386.34
3400.00

1644.53
2770.65

Qch

1175.10
2361.11

1385.72
2687.06

1187.58
2081.88

1322.46
2318.63

536.05
148.57

240.33
.00

473.25
.00

685.40
61.17

415.04
.00

471.00
.00

QROB

560.87
6.62

49.07
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

.00
.00

473.35
27.22

197.37
.00

345.84
.00

.00
.00

.00
.00

1190.58
743.81

676.30
.00

1054.87
550.25

QROB

2079.57
1038.89

1537.30
712.34

1398.03
1018.26

1378.07
1080.37

.00
475.00

.00
481.34

.00
395.00

.00
238.89

.00
205.54

.00
217.57

PERENC

.00
173.97

.00
260.00

.00
276.00
.00
262.00

.00
262.00

.00
262.00

.00

330.00

.00
487.00

.00
300.00

.00
230.00

.00
225.00

.00
287.45

.00
200.20

.00
.00

.00
382.27

.00
200.00

.00
286.74

PERENC

.00
314.08

.00
306.34

.00
420.00

.00
379.30

.00

9600.00

.00
9588.66

.00
9700.00

.00
9852.45

.00

$869.06

.00
9852.43

STENCL

.00
9957.70

.00
9835.00

.00
9862.00

.00
9862.00

.00
9869.00

.00
9869.00

.00
$835.00

.00
9680.00

.00
8850.00

.00
8875.00

.00
9865.00

.00
9757.585

.00
9899.90

.00
.00

.00
9850.00

.00
9935.00

.00
9953.67

STENCL

.00
9960.00

.00
$300.00

.00
9850.00

.00
9900.00

9955.00
9955.00

9955.00
9955.00

9930.00
$930.00

5960.00
9960.00

9935.00
9935.00

9950.00
9950.00

STCHL

9975.00
9975.00

$835.00
9835.00

9862.00
3862.00

9869.00
9863.00

9869.00
986%.00

9B69.00
9863.00

9835.00
9835.00

$680.00
9680.00

$705.00
9705.00

9835.00
9935.00

9945.00
9945.00

9945.00
9945.00

9899,90
9899.90

9895.90
9899.,90

9850.00
9850.00

9935.00
9835.00

9970.00
9970.00

STCHL

9960.00
9960.00

9900.00
9900.00

9900.00
9800.00

9500.00
9900.00

10055.00 .00
10055.00 10075.00

10070.00 .00
10070.00 10070.00

10095.00 .00
10095.00 10095.00

10080.00 .00
10080.00 10091.34

10075.00 .00
10075.00 10075.00

10070.00 .00
10070.00 10070.00

PAGE 35

STCHR STENCR
10130.00 .00
10130.00 10131.67
10095.00 00
10095.00 10035.00
10138.00 .00
10138.00 10138.00
10131.00 .00
10131.00 10131.00
10131.00 .00
10131.00 10131.00
10131.00 .00
10131.00 10131.00
10165.00 .00
10165.00 10165.00
10177.00 .00
10177.00 10177.00
10290.00 .00
10290.00 10150.00
10100.00 .00
10100.00 10105.00
10090.00 .00
10090,00 10090.00
10055.00 .00
10055.00 10055.00
10100.10 .00
10100.10 10100.10
10100.10 .00
10100.10 .00
10100.00 .00

10100.00 10232.27

10135.00 .00
10135.00 10135.00

10170.00 .00
10170.00 10240.41

PAGE 36
STCHR STENCR
10150.00 .00

10150.00 10274.08

10100.00 .00
10100.00 10206.34

10100.00 .00
10100.00 10270.00

10100.00 .00
10100.00 10279.30

PAGE 37




WARNING
WARNING

WARNING
WARNING

WARNING

WARNING
WARNING

WARNING
WARNING

WARNING
WARNING

WARNING
WARNING

WARNING
CAUTION
CAUTION
CAUTION

WARNING
WARNING

WARNING

WARNING
WARNING

WARNING
WARNING

CAUTION
WARNING
WARNING

WARNING
WARNING

WARNING
WARNING

WARNING
WARNING

WARNING
1

WARNING

1

SECNO=
SECNO=

SECNO=
SECNO=

SECNO=

SECNO=
SECNO=

SECNO=
SECNO=

SECNC=
SECNCO=

SECNO=
SECNO=

SECNO=
SECNO=
SECNO=
SECNO=

SECNO=
SECNO=

SECNO=

SECNO=
SECNO=

SECNO=
SECNO=

SECNO=
SECNO=
SECNO=

SECNO=
SECNO=

SECNO=
SECNO=

SECNC=
SECNC=

SECNO=

29N0V00

SECNC=

29NOVO0

FLOODWAY DATA,

2.771
2.77%

2.883
2.883

2,377

3.281
3,291

3.376
3,376

3.602
4.625

4.634
4.634

4.858
4,858
4.858
4.858

5.009
5.009

5.153

5.282
5.282

5.430
5.430

5.460
5.460
5.460

5.563
5.563

5.727
5.727

5.840
5.840

6.217

10:27:40

6.217

10:27:40

SUMMARY OF ERRORS AND SPECTIAL NOTES

PROFILE= 1
PROFILE= 2
PROFILE=. 1
PROFILE= 2
PROFILE= 1
PROFILE= 1
PROFILE= 2
PROFILE= 1
PROFILE= 2
PROFILE= 1
PROFILE= 1
PROFILE= 1
PROFILE= 2
PROFILE= 1
PROFILE= 2
PROFILE= 2
PROFILE= 2
PROFILE= 1
PROFILE= 2
PROFILE= 1
PROFILE= 1
PROFILE= 2
PROFILE= 1
PROFILE= 2
PROFILE= 1
PROFILE= "1
PROFILE= 2
PROFILE= 1
PROFILE= 2
PROFILE= 1
PROFILE= 2
PROFILE= 1
PROFILE= 2
PROFILE= 1
PROFILE= 2

BULLARD WASH LOMR

PROFILE NO. 2
STATION WIDIH
2.680 400.
2.771 294.
2.883 277.
2.977 175.
3.070 287.
3.167 342.
3.291 304.
3.376 306.
3.491 323.
3.602 220.
3.702 475.
3,841 481.
3.878 395.
4.101 239,
4.237 206.
4.356 218.
4.496 174.

FLOODWAY ~—=m===
SECTION MEAN
AREA

1250, 2.6
679. 4.7
984. 3.3
582, 5.5
812, 3.8
994. 2.8
703, 3.8
1027. 2.7
1090. 2.5
653. 4.2
674. 4.1
857. 3.2
883. 3.1
739, 3.7
754. 3.6
818. 3.4
€58, 4.2

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE

CONVEYANCE CHANGE OUTSIDE ACCEPTAELE
CONVEYANCE CHANGE QUTSIDE ACCEPTABLE

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE
CONVEYANCE CHANGE QUTSIDE ACCEPTABLE

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE
CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE
CONVEYANCE CHANGE QUTSIDE ACCEPTABLE

HYDRAULIC JUMP D.S.
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE
CONVEYANCE CHANGE QUTSIDE ACCEPTABLE

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE

CONVEYANCE CHANGE QUTSIDE ACCEPTABLE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE

CONVEYANCE CHANGE QUTSIDE ACCEPTABLE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE

CONVEYANCE CHANGE QUTSIDE ACCEPTABLE

CONVEYANéE CHANGE QUTSIDE ACCEPTAELE

WATER SURFACE ELEVATION
WITH WITHOUT, DIFFERENCE

VELOCITY FLOODWAY FLOODWAY

949.5 949.1 .4
950.5 950.0 .5
953.2 952.4 .8
954.4 953.7 .7
956.4 955.6 .8
957.8 956.8 1.0
960.1 959.2 .9
962,2 961.2 1.0
863.6 962.6 1.0
964.9 964.1 .8
966.9 966.2 .7
969.7 968.7 1.0
971.6 970.7 .9
873.5 972.6 .8
975.5 974.5 1.0
976.9 975.9 1.0
978.5 977.5 1.0

RANGE
RANGE

RANGE
RANGE

RANGE

RANGE
RANGE

RANGE
RANGE

RANGE
RANGE

RANGE
RANGE

RANGE

RANGE
RANGE

RANGE

RANGE
RANGE

RANGE
RANGE
RANGE
RANGE

RANGE
RANGE

RANGE
RANGE

RANGE
RANGE

RANGE

RANGE

PAGE

PAGE

38

39




4.625 - 260. 637, 4.3 580.6 980.1 .5
6.638 274, 1214, 2.3 980.9 980.5 4
4670 259. 1101. 2.5 980.9 980.5 .3
4,752 260. 922, 3.0 981.3 981.0 .3 .
4.820 255, 851, 3.2 981.6 981.4 .2
4.840 326, "1075. 2.6 981.7 981.6 1
4.855 48 1350, 2.0 981.9 981.8 1
4.858  300. 414. 6.7 981.7 981.5 .2
5.008  230. 813. 3.4 986.1 985,2 .9
5,153 225, 674. 41 988.1 987.1 1.0
5.282 297, 1140. 2.4 . 989.7 988.7 1.0
5.430 175, 525, 5.2 991.1 990.4 .7
5.460 - 179. 681, 5.2 392.0 991.0 1.0
5.563  382. 1575, 2.2 993.1 992.5 .5
5.727  200. 575, 5.5 994.3 993.5 .8
5.840 287, 995, 3.4 997.1 596.3 .8
5.960  314. 932, 3.6 999.,1 998.1 1.0
6.086 306, 888. 3.8 1001.8  2000.8 1.0
6.217  420. 1412, - 2.4 1003.6  1002.6 1.0
6.320 379, 1241, 2.7 2004.6  1003.6 1.0
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Tuble | CGypRecHwz pPrj) V)

HEC-RAS Plan: Imported Pla River: RIVER-1 Reach: Reach-1

15.00 2557.00 996.75 1003.14 6.39 3.37 9918.45 10070.32 151.88

15.00 2557.00 996.75 1003.14 6.39 3.37 9918.45 10070.31 151.86
170.00 2557.00 996.75 1003.14 6.39 3.14 9912.44 10097.51 185.07
170.00 2557.00 996.75 1003.14 6.39 3.14 9912.44 10097.50 185.06
200.00 2557.00 998.00 1003.08 5.08 2.51 9931.98 10176.20 244.22
200.00 2557.00 998.00 1003.08 5.08 2.51 9931.98 10176.19 244.21
200.00 2557.00 998.00 1002.97 4.97 2.77 9938.17 10154.49 216.32
200.00 2557.00 998.00 1002.97 497 2.77 9938.17 10154.48 216.31
200.00 2557.00 998.00 1002.93 4.93 2.19 9917.40 10186.47 269.07 1
200.00 2557.00 998.00 1002.93 493 2.19 9917.40 10186.46 269.06
200.00 2557.00 997.00 1002.90 5.90 1.95 9858.64 10140.20 281.56
200.00 2557.00 997.00 1002.90 5.90 1.95 9858.65 10140.19 281.55
116.00 2557.00 997.00 1002.84 5.84 2.07 9846.93 10134.67 287.75
116.00 2557.00 997.00 1002.84 5.84 2.07 9846.93 10134.67 287.73
108.00 2557.00 997.00 1002.65 5.65 3.53 9856.97| 10077.34 220.37
108.00 2557.00 997.00 1002.65 5.65 3.53 9857.00 10077.34 220.34
186.00 2557.00 997.04 1002.49 999.48 5.45 3.97 9927.69 10069.88 142.18
186.00 2557.00 997.04| 1002.49 999.48 5.45 3.97 - 9927.71 10069.87 142.17
Culvert
520.00 2557.00 996.68 1002.01 999.18 5.33 3.77 9924.70 10076.74 152.04
520.00 2557.00 996.68 1002.01 999.18 5.33 3.77 9924.70 10076.74 152.04
545.00 2557.00 996.38 1001.44 5.06 0.49 9853.51 10667.48 813.96
545.00 2557.00 996.38 1001.44 5.06 0.49 9856.00 10667.00 811.00
690.00 2557.00 996.31 1000.93 4.62 0.92 9685.90 10872.54 1095.12




N O WS S N S I B B B G N G S O BE an G ..
Tuble 1, 24

HEC-RAS Plan: Imported Pla River: RIVER-1 Reach: Reach-1 (Continued)

2557.00 1000.92 4.61 0.92 9686.20 1871.8 1089.69
665.00 2557.00 996.18 999.67 999.38 3.49 1.62 9781.00 10996.52 1215.52
665.00 2557.00 996.18 1000.11 3.93 1.40 9783.00 10996.00 1213.00
635.00 2557.00 995.90 997.74 1.84 2.53 9798.90 11176.11 1377.21
635.00 2557.00 995.90 998.61 2.7 3.83 9960.00 10274.08 314.08
595.00 2557.00 993.40 995.93 2.53 2.97 9415.85 10666.75 1121.05
595.00 2557.00 993.40 996.52 3.12 3.55 9953.67 10240.41 286.74
2557.00 991.00 993.54 993.06 2.54 4.31 9376.51 10467.20 931.68
2557.00 991.00 994.30 993.14 3.30 4.46 9935.00 10135.00 200.00




R N I O OGN BN En B BN ) BN EN BN B BN GE AR W .
Shandayd Table | CCYPRCCHNZ - PY]) Ly

2557.00 996.75 1003.14 ‘ 1003.31 0.000976 3.7 A A

2557.00 996.75 1003.14 1003.31 0.000976 3.37 759.19 0.27
2557.00 996.75 1003.14 1003.29 0.001002 3.14 814.13 185.07 0.26
2557.00 996.75 1003.14 1003.29 0.001002 3.14 814.04 185.06 0.26
2557.00 998.00 1003.08 1003.18 0.000384 2.51 1018.94 244,22 0.22
2557.00 998.00 1003.08 . 1003.18 0.000384 2.51 1018.81 244.21 0.22
2557.00 998.00 1002.97 1003.09 0.000454 2.77 923.07 216.32 0.24
2557.00 998.00 1002.97 1003.09 0.000454 2.77 922.94 216.31 0.24
2557.00 998.00 1002.93 1003.01 0.000276 2.19 1168.69 269.07 0.19
2557.00 998.00 1002.93 1003.01 0.000277 2.19 1168.54 269.06 0.19
2557.00 997.00 1002.90 1002.96 0.000199 1.95 1313.56 281.56 0.16
2557.00 997.00 1002.90 1002.96 0.000199 1.95 1313.40 281.55 0.16
2557.00 997.00 1002.84 1002.91 0.000250 2.07 1237.64 287.75 0.18
2557.00 997.00 1002.84 1002.91 0.000251 2.07 1237.48 287.73 0.18
2557.00 997.00 1002.65 1002.85 0.001042 3.53 724.55 220.37 0.34
2557.00 997.00 1002.65 1002.85 0.001043 3.53 724.43 220.34 0.34
2557.00 997.04 1002.49 999.48 1002.74 0.000722 3.97 643.37 142.18 0.30
2557.00 997.04 1002.49 999.48 1002.74 0.000723 3.97 643.31 142.17 0.30

Culvert

2557.00 996.68 1002.01 999.18 1002.23 0.000822 3.7T 677.81 152.04 0.31
2557.00 996.68 1002.01 999.18 1002.23 0.000822 307 677.72 152.04 0.31
2557.00 1000.90 1001.44 1001.68 0.001021 0.49 703.14 813.96 0.15
2557.00 1000.90 1001.44 1001.68 0.001026 0.49 699.47 811.00 0.15
2557.00 1000.10 1000.93 1001.08 0.001175 0.92 998.42 1095.12 0.19




Sfancdad Tubje | y c
HEC-RAS Plan: Imported Pla River: RIVER-1 Reach: Reach-1 (Continued) §
2557.00]  1000.10|  1000.92 1001.07]  0.001192 0.92 986.42|  1089.69 0.19
2557.00 998.30 999.67 999.38 999.83|  0.002683 1.62 891.51 1215.52 0.30
2557.00 998.30|  1000.11 100016  0.001191 1.40| 142091 1213.00 0.21
2557.00 995.90 997.74 997.80|  0.003230 253|  1455.00|  1377.21 0.36
2567.00 995.90 998.61 998.79|  0.004137 3.83 777.10 314.08 0.43
2557.00 993.40 995.93 996.02|  0.002572 297| 143933]  1121.05 0.34
2557.00 993.40 996.52 996.69|  0.002742 3.55 814.37 286.74 0.36
2557.00 991.00 993.54 993.06 993.76|  0.006320 4.31 942.02 931.68 0.52
2557.00 991.00 994.30 993.14 99461|  0.004619 4.46 573.50 200.00 0.46




1003.31

Shovdared Table 2 (GYPRCchnz. prj)

HEC-RAS Plan: Imported Pla River: RIVER-1 Reach: Reach-1

2557.00

1003.14 0.18 0.01 0.01 151.88
1003.31 1003.14 0.18 0.01 0.01 2557.00 151.86
1003.29 1003.14 0.15 0.10 0.02 2557.00 185.07
1003.29 1003.14 0.15 0.10 0.02 2557.00 185.06
1003.18 1003.08 0.10 0.08 0.00 2557.00 244.22
1003.18 1003.08 0.10 0.08 0.00 2557.00 244.21
1003.09 1002.97 0.12 0.07 0.01 2557.00 216.32
1003.09 1002.97 0.12 0.07 0.01 2557.00 216.31
1003.01 1002.93 0.07 0.05 0.00 2557.00 269.07
1003.01 1002.93 0.07 0.05 0.00 2557.00 269.06
1002.96 1002.90 0.06 0.04 0.00 2557.00 281.56
1002.96 1002.90 0.06 0.04 0.00 2557.00 281.55
1002.91 1002.84 0.07 0.05 0.01 2557.00 287.75
1002.91 1002.84 0.07 0.05 0.01 2557.00 287.73
1002.85 1002.65 0.19 0.09 0.02 2557.00 220.37
1002.85 1002.65 0.19 0.09 0.02 2557.00 220.34
1002.74 1002.49 0.25 2557.00 142.18
1002.74 1002.49 0.25 2557.00 14217

Culvert

1002.23 1002.01 0.22 0.54 0.01 2557.00 152.04
1002.23 1002.01 0.22 0.54 0.01 2557.00 152.04
1001.68 1001.44 0.24 0.58 0.03 0.38 31.02 2525.60 813.96
1001.68 1001.44 0.24 0.58 0.03 0.36 30.35 2526.30 811.00
1001.08 1000.93 0.15 1.25 0.00 4427 135.04 2377.69 1095.12

V2




Shondard Tuble 2

| . s
HEC-RAS Plan: Imported Pla River: RIVER-1 Reach: Reach-1 (Continued)

1001.07 1000.92 0.15 0.88 0.03 42.91 132.67 2381.42 1089.69
999.83 999.67 0.15 2.00 0.03 10.09 299.03 2247.88 1215.52
1000.16 1000.11 0.06 1.36 0.01 42.24 379.99 2134.78 1213.00
997.80 997.74 0.06 177 0.00 49.23 755.78 1751.99 1377.21
998.79 998.61 0.19 2.10 0.00 1769.22 787.78 314.08
996.02 995.93 0.09 2.25 0.01 437.82 1402.57 716.61 1121.05
996.69 996.52 0.17 2.07 0.01 53.29 2094.54 409.18 286.74
, 993.76 993.54 0.22 255.74 1818.68 482.58 931.68
994.61 994.30 0.31 2557.00 200.00




CCYPRCCAws. Pr)

HEC-RAS Plan: Imported Pla River: RIVER-1 Reach: Reach-1

CHECRAS Tuble

0.27 151.88 818455 9918.45 10012.50 10070.32 996.75
027 151.86 81837.0 0.00 9918.45 9911.00 10012.50 10114.00 10070.31 996.75
0.26 185.07 80793.3 9912.44 10016.50 10097.51 996.75
0.26 185.06 80781.5 0.00 9912.44 9902.00 10016.50 10131.00 10097.50 996.75
0.22 244.22 130566.1 9931.98 10044.00] 10176.20 998.00
0.22 244.21 130541.0 0.00 9931.98 9900.00 10044.00 10188.00 10176.19 998.00
0.24 216.32 119986.9 9938.17 10031.50 10154.49 998.00
024 216.31 119961.5 0.00 9938.17 9896.00 10031.50 10167.00 10154.48 998.00
0.19 269.07 153774.9 9917.40 10041.00 10186.47 998.00
0.19 269.06 153744.5 0.00 9917.40 9891.00 10041.00 10191.00 10186.46 998.00
0.16 281.56 181308.2 9858.64 10012.50 10140.20 997.00
0.16 26155 181278.0 0.00 9858.65 9853.00 10012.50 10172.00 10140.19 997.00
0.18 " 287.75 161567.4 9846.93 9995.00 10134.67 997.00
0.18 287.73| . 161507.7 0.00 9846.93 9842.00 9995.00 10148.00] . 10134.67 997.00
0.34 22037 79208.4 9856.97 9960.00 10077.34 997.00
0.34 220.34 791932 0.00 9857.00 9837.00 9960.00 10083.00 10077.34 997.00
0.30 118.00 95136.8 9945.00 9993.50 10063.00 997.04
0.30 118.00 95122.6 0.00 9945.00 9911.00 9993.50 10076.00 10063.00 997.04
0.31 152.04 89190.1 9924.70 10001.00 10076.74 996.68
0.31 152,04 89171.3 0.00 9924.70 9924.00 10001.00 10078.00 10076.74 996.68
0.15 813.96 80010.6 9853.51 10000.00 10667.48 1000.90
0.15 811.00 79837.4 0.00 9856.00 9856.00 10000.00) 10667.00 10667.00 1000.90
019 1095.12 74609.1 9685.90 10000.00 10872.54 1000.10
0.19 1089.69 74056.9 20.01 9686.20 9686.00 10000.00 10872.00 10871.80 1000.10
0.30 1215.52 49365.1 9781.00 10000.00 10996.52 998.30
0.21 1213.00 74091.6 0.44 9783.00 9783.00 10000.00 10996.00 10996.00 998.30
0.36 1377.21 44993.0 9798.90 10055.00 11176.11 995.90
0.43 314.08 39755.1 0.86 9960.00 9960.00 10055.00 10274.08 10274.08 995.90
0.34 1121.05 50416.3 9415.85 10070.00 10666.75 993.40
0.36 286.74 48828.7) 0.59 9953.67 9953.67 10070.00 10240.41 10240.41 993.40
0.52 931.68 32164.7 9376.51 10035.00 10467.20 991.00

£ 0.46 200.00 37621.4 0.76 9935.00 9935.00 10035.00 10135.00 10135.00 991.00
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HEC-RAS September 1998 Version 2.2
U.8. Army Corp of Engineers
Hydrologic Engineering Center
609 Second Street, Suite D
Davis, California 95616-4687
(916) 756-1104

GBS B D o m e
>

GYPRCCHN3 . rep
\
|
|

X, XXXXXX- XXZX XXXX XX XXXX
X X X X X X X - X X X
X X X X X X X X X
XXXXXXX XXXX X XXX XXXX XAXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX
PROJECT DATA : .
Project Title: GQODYEAR PLANNED REGIONA) CENTER
Project File GYPRCCHN3 . pr3j
Run Date and Time: 5/5/03 7:43:21 AM
l Project in English units : .
Project Description: :
GOOD YEAR PLANNED REGIONAL CENTER . : ) |
End |
WLB Comment Records . * |
001 :
W
s,
l = 001
-
= .
~ BULLARD WASH LOMR - PINNACLE .
L O\ ENGINEERING/MARWEST DEVELOPMENT T1 . 038 - o
AT .
<
\\ FLOODPLAIN/FLOODWAY RUN FILE: BULL_CLM.DAT . T2
g 040
l \‘g BULLARD WASH LOMR - FROM LOWER BUCKEYE ROAD TO MCDOWELL RD
\JQ T3 041
.%* 001
) \:5 Modeling performed by JE
2 Fuller/ Hydrology & Geomorphology, Inc. : * 001
Q‘:‘k John . .
Wallace, P.E. 520-623-3112 . *
™~ o001
. c
-.L The following revisions were made to the orginal FIS HEC-2 by WLB
B ¢ 001
.§ Hydrology:
l = ok 001
<

N
i:
£
NJ
L
g
F

HEC-1 was revised by Stanley )
Consultants & FCDMC to reflect * 001

construction of Dysart Drain. New Ql00 values were input

based on revised HEC-1 model (see discussion in TDN report).
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GYPRCCHN3 . rep

Revised discharges are shown in WLB comment
cards next to .

original values

Hydraulics:
* ool

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)

* 001

PLAN DATA

Plan Title: Imported Plan 02 - .
Plan File : K:\Active\81500260\REPORTS\DRAINAGE\HCRASFLS\GYPRCCHN3.p02

Geometry Title: Imported Geom 02
Geometry Pile : K:\Active\81500260\REPORTS\DRAINAGE\HCRASFLS\GYPRCCHN3.g02

Flow Title

: Imported Flow 02
Flow File : K:\Active\81500260\REPORTS\DRAINAGE\HCRASFLS\GYPRCCHN3 . £02
Plan Summary Information:
Number of: Cross Sections = 16 Mulitple Openings = 0
Culverts = 1 Inline Weirs = o
Bridges = 0
Computational Information
Water surface calculation tolerance = 0,01
Critical ‘depth calculaton tolerance = 0.01
Maximum number of interations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0.001
Computation Options
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GYPRCCHN3 . rep
Critical depth computed cnly where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

Encroachment Data

Equal Conveyance = True

Left Offset = ]

Right Offset = ]
River = RIVER-1 Reach = Reach-1
RS Profile Method Valuel Value2.
7385 PF 2 1 9911 10114
7370 PF 2 1 9902 10131
7200 PF 2 1 9900 10188
7000 PF 2 1 9896 10167
6800 PF 2 1 9891 10191
6600 PF 2 1 9853 10172
6400 PF 2 1 9842 10148
6284 PF 2 1 9837 10083
6176 PF 2 1 9911 10076
6083 PF. 2 1 9943 10063
5990 PF 2 1 9924 10078
6.32 PF 2 i 9856 10667
6.217 PF 2 1 9686 10872
6.086 PF 2 1 9783 10996
5.96 PF 2 1 996010274.08
5.84 PF 2 1 9953.6710240.41
5,727 PF 2 1 9935 10135
FLOW DATA

Flow Title: Imported Flow 02
Flow File : K:\Active\81500260\REPORTS\DRAINAGE\HCRASFLS\GYPRCCHNS.£02

Flow Data (cfs)
River . Reach RS : PF 1 PF 2
RIVER-1 Reach-1 7385 2557 2557

Boundary Conditions

River Reach Profile V Upstream Downstream
RIVER-1 Reach-1 PF 1 Known WS = 993.54
RIVER-1 Reach-1 PF 2 Known WS = 994.3

GEOMETRY DATA

Geometry Title: Imported Geom 02
Geometry File : K: \Act:.ve\81500260\REPORTS\DRAINAGE\HCRASFLS\GYPRCCHN3 g02

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 7385
INPUT
Description:
Station Elevation Data num= 8
Sta Elev Sta Elev Sta Elev Sta Elev . Sta Elev

9911 1005 9944 996.75 10000 996.75 10040 996.75 10055 1002
10067 1003 10091 1004 10114 1005

Manning’s n Values num= 3
Sta n Vval Sta n Val Sta n Val
9911 .04 9911 .04 10114 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
. 9911 10114 15 15 15 .1 .3

‘CROSS SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1003.31 Element Left OB  Chanmel Right OB

Vel Head (ft) 0.18 Wt. n-Val. ’ 0.040
W.S. Elev (ft) 1003.14 Reach Len. (£ft) 15.00 15.00 15.00
Crit W.S. (ft) Flow Area (sqg ft) 759.26
E.G. Slope (ft/ft) 0.000976 Area (sg ft) 759.26
Q Total (cfs) 2557.00 Flow (cfs) . 2557.00
Top Width (ft) 151.88 Top Width (ft)- 151.88
Page 3




GYPRCCHN3 . rep

Vel Total (ft/s) 3.37 Avg. Vel. (ft/s) 3.37
Max Chl Dpth (ft) 6.39 - Hydr. Depth (ft) 5.00
Conv. Total (cfs) 81845.5 Conv. (cfs) 81845.5
Length wWtd. (£ft) 15.00. Wetted Per. (ft) 153.60
¥Min Ch E1 (ft) 996.75 Shear {lb/sq ft) 0.30
Alpha 1.00 Stream Power (lb/ft s) 1.01
Frctn Loss (£t) 0.01  Cum Volume (acre-ft) 10.10 55.61
C & E Loss (ft) 0.01  Cum SA (acres) 17.02 23.72
CROSS SECTION OUTPUT Profile #PF 2
E.G. Elev (ft) 1003.31 Element ’ Left OB Channel
Vel Head (ft) 0.18 wt. n-val. 0.040
W.S. Elev {ft) 1003.14 Reach Len. (ft) 15.00 15.00
Crit W.S. (ft) Flow Area (sq ft) 759.19
E.G. Slope (ft/ft) 0.000976 Area (sq ft) 759.19
Q Total (cfs) 2557.00 Flow (cfs) 2557.00
Top Width (ft) 151.86 Top width (ft) 151.86
Vel Total (ft/s) 3.37° Avg. Vel. (ft/s) 3.37
Max Chl Dpth (ft) 6.39 Hydr. Depth (ft) -5.00
Conv. Total (cfs) 81837.0 Conv. (cfs) 81837.0
Length wtd. (ft) 15.00 Wetted Per. (£t) 153.59
Min Ch E1 (ft) 996.75 Shear {lb/sq ft} 0.30
Alpha 1.00 Stream Power (lb/ft s) 1.01
Frctn Loss (£t) 0.01 Cum Volume (acre-£t) 2.97 62.07
C & E Loss (ft) 0.01 . Cum SA (acres) 5.43 23.72
CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 7370
INPUT
Description:
Station Elevation Data ‘num= 11 .
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9902 1005 9909 1004 9929 999 9934 998 9941 996.75
10000 996.75 10037  996.75 10058 1002 10095 1003 10113 1004
10131 1005 .
Manning‘s n Values nums= 3
Sta n val Sta n Val . Sta n Val
9802 .04 9902 .04 10131 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9902 10131 170 170 170 .1 .3
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft}) 1003.29 Element Left OB Channel .
Vel Head (ft) 0.15 Wt. n-Val. 0.040
W.S. Elev (ft) 1003.14 Reach Len. (ft) 170.00 170.00
Crit wW.s. (ft) Flow Area (sq ft) 814.13
E.G. Slope (ft/ft) 0.001002 Area (sqg ft) 814.13
Q Total (cfs) 2557.00 Flow (cfs) 2557.00
Top Width (£ft) 185.07 Top Width (ft) 185.07
Vel Total (ft/s) 3.14 Avg. Vel. (ft/s) 3.14
Max Chl Dpth (ft) 6.39 Hydr. Depth (ft) 4.40
Conv. Total (cfs) 80793.3 Conv. (cfs) 80793.3
_Length wtd. (ft) 170.00 Wetted Per. (ft) 186.46
Min Ch E1 (ft) 996.75 Shear (lb/sq ft) 0.27
Alpha 1.00 Stream Power (lb/ft s) 0.86
Frctn Loss (£t) 0.10 Cum Volume (acre-ft) . 10.10 55.34
C & E Loss (ft) 0.02 Cum SA {acres) 17.02 23,66

56.65
56.03

Right OB

15.00 .

44.45
35.14

Right OB

170.00

56.65
56.03

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit w.8. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)

Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth {ft)
Conv. Total (cfs)
Length wtd. (ft)
Min Ch El1 (ft)
Alpha

Fretn Loss (ft)

1003.29
0.15
1003.14

0.001002
2557.00
185.06
3.14
6.39
80781.5
170.00
996.75
1.00
0.10

This may indicate the need for additional cross sections.

Element Left OB
Wt. n-val.
Reach Len. (ft) 170.00

Flow Area (sq ft)

Area (sq ft)

Flow {(cfs)

Top Width (ft)

avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

Shear (lb/sq ft)

Stream Power (lb/ft s)

Cum Volume (acre-ft) 2.97
Page 4

Channel
0.040
170.00
814.04
814.04
2557.00
185.06
3.14
4.40
80781.5
186.44
0.27

0.86 |

61.80

Right OB

170.00

44.45




l ’ GYPRCCHN3 . rep
C & E Loss (ft) 0.02 Cum SA (acres) 5.43 23.66 35,14
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) iz less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.
CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 : RS: 7200
INPUT
Description: _
Station Elevation Data nums= 13
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9900 1005 9920 1004 9933 1003 9946 1001 9965 1000
38985 999 10000 998 10046 997 10069 996 10081 996
10107 997 10145 998 10188 1005 ’
Manning’s n Values num= 3
Sta n val Sta n Val Sta = n val
. 9900 .035 9900 .03 10188 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9900 10188 200 200 200 .1 .3
Blocked Obstructions num= 1 -
Sta L Sta R Elev - .
' 9900 10188 998 : :
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 1003.18 Element Left OB Channel Right 0B
Vel Head (ft) 0.10 Wt. n-vVal. ) 0.030
W.S. Elev {ft) 1003.08 Reach Len. (ft) 200.00 200.00 200.00
Crit w.s. (ft) Flow Area (sqg ft) 1018.94
E.G. Slope (ft/ft) 0.000384 Area (sqg ft) 1018.94
Q Total {(cfs) 2557.00 Flow (cfs) 2557.00
Top Width (£ft) 244,22 Top Width (ft) 244.22
Vel Total (ft/s) 2,51 Avg. Vel. (ft/s) 2.51
Max Chl Dpth (ft) 5.08 Hydr. Depth (£ft) 4.17
Conv. Total {(cfs) 130566.1 Conv. (cfs) 130566.1
Length Wtd. (ft) 200.00 Wetted Per. (ft) 244.87
Min Ch El1 (ft) 998.00 Shear (1b/sq £ty - 0.10
Alpha . 1.00 Stream Power (lb/ft s) 0.25
Frectn Loss (£t) 0.08 Cum Volume (acre-ft) 10.10 51.77 56.65
C & E Loss (ft) 0.00 Cum SA (acres) 17.02 22.82 56.03
CROSS SECTION OUTPUT Profile #PF 2 }
. E.G. Elev (ft) . 1003.18 Element Left OB Channel Right OB i
Vel Head (ft) 0.10 Wt. n-val. 0.030 |
W.S. Elev (ft) 1003.08 Reach Len. (ft) : 200.00 200.00 2090.00
Crit wW.S. (ft) Flow Area {sq ft) 1018.81
E.G. Slope (ft/ft). 0.000384 Area (sq ft) 1018.81
Q Total (cfs) . 2557, 00 Flow (cfs) . 2557.00
Top Width (ft) 244.21 Top Width (ft) 244.21
Vel Total (ft/s) 2.51 Avg. Vel. (ft/s) 2.51
Max Chl Dpth (ft) . 5.08 Hydr. Depth (ft) 4.17
Conv. Total (cfs) 130541.0 Conv. (cfs) . 130541.0
Length wWtd. (ft) : 200.00 Wetted Per. (ft) 244.86
Min Ch El (ft) 998.00 Shear (1b/sq ft) 0.10
Alpha 1.00 Stream Power (lb/ft s) 0.25
Frctn Loss (£t) 0.08 Cum Volume (acre-ft) 2.97 58.22 44.45
C & E Loss (ft) 0.00 Cum SA (acres) 5.43 22.82 . 35.14
l CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 7000
INPUT
Description:
Station Elevation Data num= 12
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9896 1005 $903 1004 9938 1003 93874 997 10000 997
10069 997 10076 998 10085 998 100893 997.9 10123 998
l 10161 1004 10167 1005 -
Manning’s n Values num= 3
Sta n Val Sta n Val Sta n Val
9896 .035 9896 . .03 10167 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9896 10167 200 200 200 .1 .3
Blocked Obstructions numns 1
Sta L Sta R Elev
9896 10167 998
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CROSS SECTION OUTPUT

E.G. Blev (ft)
Vel Head (ft)

W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total {(cfs)

Top Width (ft)

Vel Total (ft/s)
Max Chl Dpth (£ft)
Conv., Total (cfs)

Length Wtd. (£t)
Min Ch El1 (ft)
Alpha

Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTION QUTFPUT

E.G. Elev (ft)
Vel Head (ft)

W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)

Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)

Length wtd. (ft)
Min Ch El (ft)
Alpha

Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTION

REACH: Reach-1
INPUT
Description:
Station Elevation Data
Sta Elev Sta
9891 1004 9917
10052 998 10060
10159 999 10165
Manning‘s n Values
Sta n Val Sta
9891 .035 9891
Bank Sta: Left Right
9891 10191
Blocked Obstructions
Sta L Sta R Elev
9891 10191 998

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft) -
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)

Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)

Length wtd. (£ft)
Min Ch E1 (ft)
Alpha

Frctn Loss. (ft)
C & E Loss (ft)

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit wW.s. (ft)

Profile #PF 1

1003.09
0.12
1002.97°

0.000454
2557.00
216.32
2.77
4.97
119986.9
200.00
998.00
1.00
0.07
0.01

Profile #PF 2

1003.09
0.12
1002.97

0.000454
2557.00
216.31
2.77
4.97
©119961.5
1200.00
998.00
1.00
0.07
0.01

RIVER: RIVER-1

Profile #PF 2

1003.01
0.07
1002.93

GYPRCCHN3 . rep

Element

wt. n-Val.

Reach Len. (ft)
Flow Area (sq ft)
Area (sq £t)

_ Flow (cfs)

Top Width (£t}

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (£t)
Shear (lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Element

Wt. n-vVal.

Reach Len. (ft)
Flow Area (sqg ft)
Area (sq ft)

Flow (cfs) .
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth {ft)
Conv. (cfs)
Wetted Per. (ft)

Shear (1lb/sq ft)
Stream Power (lb/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

RS: 6800
num= 14
Elev Sta Elev sta
1003 9953 997 10000
998 10068 997.9 10089
1000 . 10174 1000 10181
num= 3
n Val Sta n val
.03 10191 .035
Lengths: Left Channel Right
200 200 200
nums 1
Profile #PF 1
1003.01 Element
0.07 Wt. n-Val,
1002.93 Reach Len. (ft)
Flow Area (sq £ft)
0.000276 Area (sq ft)
" 2557.00 Flow (cfs)
269.07 Top Width (ft)
2.19 Avg. Vel. (ft/s)
4.93 Hydr. Depth (ft)
153774.9 Conv. {(cfs)
200.00 Wetted Per. (ft)
998.00 Shear (lb/sq ft)
1.00 Stream Power (lb/ft s}
0.05 Cum Volume (acre-ft)
0.00 Cum SA (acres)

Element

Wt. n~val.

Reach Len. (ft)
Flow Area (sq ft)

Left OB

200.00

10.10
17.02

Left OB

200.00

2.97
5.43

Elev
287
998

1004

. Sta
10045
10128

Coeff Contr.
.1

. Left OB

200.00

10.10
17.02

Left OB

200.00
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. Channel
0.030
200.00
923.07
923.07
2557.00
216.32
2.77
4.27
119986.9
217.12
0.12
0.33
47.31
21.76

Channel
0.030
200.00
922.94
922.94
2557.00
216.31
2.77
4.27
119961.5
© 217,11
0.12
0.33
53.76
21.76

Elev
997
998

Expan.

Channel
0.030
200.00
1168.69
1168.69
2557.00
269.07
2.19
4.34
153774.9
269.92
0.07
0.16
42.51
20.65

Channel

0.030
. 200.00
1168.54

Right OB

200.00

56.65
56.03

Right OB

200.00

44.45
35.14

Right OB

200.00

56.65
56.03

Right OB

200.00



GYPRCCHN3 . rep
E.G. Slope (ft/ft) 0.000277 Area (sg £ft) 1168.54
Q Total (cfs) 2557.00 Flow (cfs) 2557.00
Top Width (ft) 269.06 Top Width (ft) 269.06
Vel Total (£ft/s) 2.19 Avg. vel. (ft/s) 2.19
Max Chl Dpth (ft) 4,93 Hydr. Depth (ft) 4.34
Conv, Total (cfs) 153744.5 Conv. {(cfs) 153744.5
Length wtd. (£ft) 200.00 Wetted Per. (ft) 269.91
Min Ch ELl (ft) 998.00 Shear (lb/sq £t) 0.07
Alpha 1.00 Stream Power (lb/ft s) 0.16
Frctn Loss (ft) 0.05 Cum Volume (acre-£ft) 2.97 48.96 44,45
C & E Loss (ft) 0.00 Cum SA (acres) 5.43 20.65 35.14
CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 6600
INPUT
Description:
Station Elevation Data num= 11 :
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9853 1004 8857 1003 9873 1002 9893 1001 9899 .- 1000
9308 998 9915 987 10000 997 10094 997 10141 1003
10172 1004
Manning‘s n Values num= 3
Sta n Val Sta n vVal Sta n Val
9853 .035 9853 .03 10172 .0358
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.’
9853 10172 200 200 200 .1 .3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1002.96 Element Left OB Channel Right OB
Vel Head (ft) 0.06  Wt. n-Val. 0.030 -

W.S. Elev (ft) 1002.90 Reach Len. (ft) 200.00 200.00 200.00
Crit w.S. (£t) . Flow Area (sq ft) 1313.56 .

E.G. Slope (ft/ft) 0.000199 Area (sq ft) 1313.56

Q Total (cfs) . 2557.00 Flow (cfs) B 2557.00

Top Width (£ft) 281.56 Top width (£t) 281.56

Vel Total (ft/s) 1.95 Avg. Vvel. (ft/s) 1.95

Max Chl bpth (ft) 5.90 Hydr. Depth (£t) 4.67

Conv. Total (cfs) 181308.2 Conv. (cfs) 181308.2

Length wtd. (£t) 200.00 Wetted Per. (ft) _ 282.36

Min Ch E1 (ft) 997.00 Shear (lb/sqg ft) i . 0.06

Alpha 1.00 Stream Power (lb/ft s) 0.11

Frctn Logs (ft) 0.04 Cum Volume (acre-ft) 10.10 36.81 56.65

C & E Loss (ft) 0.00 Cum SA {(acres) 17.02 19.38 56.03

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1002.96 Element Left OB Channel Right OB |
Vel Head (ft) 0.06 Wt. n-Val, ’ 0.030 |
W.S. EBlev (ft) 1002.90 Reach Len. (ft) 200.00 200.00 200.00 |
Crit w.s. (£ft) Flow Area (sq ft) 1313.40
E.G. Slope {(ft/ft) 0.000195% Area (sq ft) 1313:40
Q Total {cfs) 2557.00 Flow .{cfs) 2557.00
Top Width (£t) 281.55 Top Width ({ft) 281.55
Vel Total {ft/s) 1.95 Avg., Vel., (ft/s) 1.95
Max Chl Dpth (ft) 5.90 Hydxr. Depth (ft) 4.66
Conv. Total (cfs) 181278.0 Conv. (cfs) 181278.0
Length Wtd. (ft) 200.00 . Wetted Per. (ft) 282.35
Min Ch E1 (ft) 997.00 Shear (lb/sq £ft) 0.06
Alpha : 1.00 Stream Power (lb/ft s) 0.11
Frctn Loss (ft} 0.04 Cum Volume (acre-ft) 2.97 43.26 44.45
C & E Loss (ft) 0.00 Cum SA (acres) 5.43 19.38 35.14
CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 6400
INPUT
Description:
Station Elevation Data num= 12
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9842 1004 © 9846 1003 9852 1002 9859 1001 9909 1000
9928 997 10000 997 10093 997 10100 1001 10122 1002
10137 1003 10148 1004
Manning‘s n Values - nums 3
Sta n Val Sta. n Vval Sta n val
9842 .035 9842 - .03 10148 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
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GYPRCCHN3.rep
9842 10148 95 116 140 . .1 .3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 1002.91 Element Left OB Channel Right OB

Vel Head (ft) 0.07 Wt. n-Val. 0.030
W.S. Elev (ft) 1002.84 Reach Len. {ft) 95.00 116.00 140.00
Crit W.S. (ft) Flow Area (sq ft) 1237.64
E.G. Slope (ft/ft) 0.000250 Area (sq ft) 1237.64
Q Total (cfs) 2557.00 Flow (cfs) . 2557.00
Top Width (ft) 287.75 Top Width (ft) 287.75
Vel Total (ft/s) 2.07 Avg. Vel. (ft/s) 2.07
Max Chl Dpth (ft) 5.84 Hydr. Depth (ft) 4.30
Conv. Total (cfs) 161567.4 Conv. (cfs) 161567.4
Length Wtd. (ft) 116.00  Wetted Per. (ft) 289.24
Min Ch El1 (ft) 997.00 Shear (lb/sqg ft) 0.07
Alpha 1.00 Stream Power (1lb/ft s) 0.14
Frctn Loss (£t) 0.05 Cum Volume (acre-ft) 10.10 30.95 56.65
C & E Loss (ft) 0.01 Cum SA (acres) 17.02 18.08 56.03

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

" CROSS SECTION QUTPUT Profile #PF 2

E.G. Elev (ft) 1002.91 Element Left OB Channel Right OB

Vel Head (ft) 0.07 Wt. n-val. R 0.030
W.S. Elev (ft) 1002.84 Reach Len. (£ft) 95.00 116.00 - 140.00
Crit W.S. (ft) Flow Area (sqg ft) . 1237.48
E.G. Slope (ft/ft) 0.000251. Area (sg ft) 1237.48
Q Total (cfs) 2557.00 Flow (cfs) 2557.00
Top Width (ft) 287.73 Top Width (£ft) © 287.73
vel Total (ft/s) 2.07 Avg. Vel. (ft/s) 2.07
Max Chl Dpth (ft) . 5.84 Hydr. Depth (ft) 4.30
Conv. Total (cfs) 161537.7 Conv. (cfs) 161537.7
Length wWtd. (ft) 116.00 Wetted Per. (ft) 289.23
Min Ch E1 (ft) 997.00 Shear (lb/sg ft) 0.07
Alpha 1.00 Stream Power (lb/ft s) 0.14
Fretn Loss (£t) - 0.05 Cum Volume (acre-ft) 2.97 37.41 . - .44.45

. C & E Loss (ft) 0.01 Cum SA (ac¢res) 5.43 18.08 . - 35.14

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: RIVER-1

REACH: Reach-1 RS: 6284 l
INPUT ‘
Description: |
Station Elevation Data num= 13 |
. Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev |
9837 1004 9841 1003 9887 1002 9907 1001 9928 - 1000 |
9948 999 9971 298 9989 997 10000 997 10011 997 |
10042 998 10062 999 10083 1004
Manning‘s n Values num= 3
Sta n Val Sta n val Sta n val
9837 .035 9837 .03 10083 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

2837 10083 115 108 100 .3 .5

CROSS . SECTION OUTPUT profile #PF 1

E.G. Elev (ft) 1002.85 Element Left OB Channel Right OB
Vel Head (ft) .0.19 Wt. n-Val. 0.030

W.S. Elev (ft) 1002.65 Reach Len. (ft) - 115.00 108.00 100.00
Crit w.S. {ft) Flow Area (sq ft) 724.55 R
E.G. Slope {(ft/ft) 0.001042 Area (sq ft) 724.55

Q Total (cfs) 2557.00 Flow {cfs) : 2557.00

Top Width (ft) 220.37 Top Width (ft) : ©220.37

Vel Total (ft/s) 3.53 Avg. Vel. (ft/s) 3.53

Max Chl Dpth (ft) 5.65 Hydr. Depth (ft) 3.29

Conv. Total (cfs) 779208.4 Conv. (cfs) 79208.4

Length wtd. (ft) 108.00 Wetted Per. (ft) 220.97

Min Ch E1 (ft) 997.00 Shear (lb/sqg ft) - 0.21

Alpha ' 1.00 Stream Power (lb/ft s) 0.75

Fretn Loss (ft) 0.09 Cum Volume (acre-ft) 10.10 28.34 56.65
C & E Loss (ft) 06.02 Cum 'SA (acres) 17.02 17.40 56.03

CROSS SECTION OUTPUT  Profile #PBF 2
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i GYPRCCHN3 . rep
E.G. Elev (ft) 1002.85 Element Left OB Channel Right 0B

Vel Head (ft) 0.19 Wt. n-val. 0.030
W.S. Elev (ft) 1002.65 Reach Len., (ft) 115.00 108.00 100.00
Crit W.s. (ft) . Flow Area {sq ft) 724.43
B.G. Slope (ft/ft) 0.001043 Area (sq ft). . ’ 724,43
-Q Total (cfs) 2557.00 Flow (cfs) 2557.00
Top Width (ft) 220.34 Top Width (ft) 220.34
vel Total (ft/s) 3.53 Avg. Vel. (ft/s) 3.83
Max Chl Dpth (ft) 5.65 Hydr. Depth (ft) . 3.29
Conv. Total (cfs) 79193.2° Conv. (cfs) 79193.2
Length wWtd. (ft) 108.00 Wetted Per, (ft) 220.94
Min Ch El1 (ft) 997.00 Shear - (1b/sq £ft) - 0.21
Alpha 1.00 Stream Power (1b/ft s) 0.75
Frctn Loss (£t} 0.09 Cum Volume (acre-ft) 2.97 34.80 44,45
C & E Loss (ft) 0.02 Cum SA (acres) 5.43 17.40 35.14
CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 6176
INPUT
Description:
Station Elevation Data num= 10 .
Sta Elev Sta Elev Sta ' Elev Sta Elev Sta Elev

9911 1004 9915 1003 9940 1002 9942 1001 9945 1000
9945 997.04 10000 997.04 10063 .997.04 10063 1000.8 10076 1004

Manning’'s n Values num= 3
Sta n Val Sta n val Sta n val
9911 .035 9911 . .03 10076 .035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9911 10076 186 186 186 .3 : .5
Ineffective Flow num:= 2 .
Sta L Sta' R Elev Sta L Sta R Elev .
9911 9945 10063 10076 |

CROSS SECTION OUTPUT  Profile #PF 1

E.G. Elev (ft) 1002.74 Element ) Left OB Channel Right OB
Vel Head (ft) 0.25 Wt. n-Val. 0.030 ... -
W.S. Elev (ft) 1002.49 Reach Len. (ft) 186.00 186.00 186.00
Crit W.s. (ft) 999.48 Flow Area (sqg ft) 643.37 ’
E.G. Slope (ft/ft) 0.000722 Area {sg ft) 660.18

Q Total {cfs) 2557.00  Flow (cfs) 2557.00

Top Width (ft) 142.18 Top Width (ft) 142.18

Vel Total (ft/s) 3.87 Avg. Vel. (ft/s) 3.97

Max Chl Dpth (ft) 5.45 Hydr. Depth (ft) 5.45

Conv. Total (cfs) 95136.8 Conv. ({cfs) 95136.8

Length Wtd. (ft) 186.00 Wetted Per. (ft) . 124,72

Min Ch El (ft) 997.04 = Shear (lb/sg ft) 0.23 '
Alpha’ ) 1.00 Stream Power (1b/ft s)- 0.92

Prctn Loss (ft) : Cunm Volume {acre-ft) 10.10 26.62 56.65

C & E Loss (ft) Cum SA (acres) 17.02 16.95 56.03

CROSS SECTION OUTPUT Profile #FF 2

E.G. Elev (ft) 1002.74 Element Left OB Channel Right OB
Vel Head (£t) 0.25 Wt. n-val. 0.030
W.S. Elev (ft) 1002.49 Reach Len. (ft) 186.00 186.00 186.00
Crit w.S. (ft) 999.48 Flow Area (sq ft) 643.31
E.G. Slope (ft/ft) 0.000723 Area (sg ft) 660,11
Q Total (cfs) - 2557.00 Flow (cfs) 2557.00
Top Width (£ft) 142.17 Top Width (ft) 142,17
Vel Total (ft/s) 3.97 Avg. Vel. (ft/s) 3.97
Max Chl Dpth (ft) 5.45 Hydr. Depth (ft) 5.45
Conv. Total (cfs) 95122.6 Conv. (cfs) 95122.6
Length wtd. (£ft) 186.00 . Wetted Pexr. (ft) 124.72
Min Ch E1 (ft) 997.04 Shear (lb/sq ft) 0.23
Alpha 1.00 Stream Power (lb/ft s) 0.92 .
Frctn Loss (ft) Cum Volume {acre-ft) 2.97 33.08 44.45
C & E Loss (ft) Cum SA (acres) 5.43 16.95 35.14
CULVERT RIVER: RIVER-1
REACH: Reach-1 RS: 6083°
INPUT
Description:
Distance from Upstream XS = 10
Deck/Roadway Width = 166
Weir Coefficient = © 2.6
Bridge Deck/Roadway Skew = 0

Upstream Deck/Roadway Coordinates )
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GYPRCCHN3 .rep

num= 4
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
9911 1008.4 9951 © 1008.5 10048 1006.7
10093 1005.8
Upstream Bridge Cross Section Data
Station Elevation Data nums= 10
Sta Elev Sta Elev Sta Elev . Sta Elev Sta Elev
9911 1004 9915 1003 9940 1002 9942 1001 9945 1000
9945 997.04 10000 987.04 10063 9397.04 10063 1000.8 10076 1004
Manning’s n Values num= 3
Sta n Val Sta ' n Vval Sta n Vval
9911 .035 9911 .03 10076 .035
Bank Sta: Left Right Coeff Contr. Expan.
9911 10076 .3 .5
Ineffective Flow nums 2
Sta L Sta R Elev Sta L Sta R Elev
9911 9945 10063 10076
Downstream Deck/Roadway Coordinates
nums= 4
Sta Hi Cord Lo Cord Sta Hi. Cord Lo Cord Sta Hi Cord Lo Cord
9924 1008.45 9951 .1008.5 10049 1006.7
10078 1006.1
Downstream Bridge Cross Section Data
Station Elevation Data nums=
Sta Elev Sta Elev Sta Elev Sta . Elev Sta Elev
9924 1002.5 9925 1001.8 9943 998.76 9943 996.68 10000 996.68
10058 996.68 10058 998.43 10077 1002.06 10078 1002.5
Manning’s n Values num= 3
Sta - n Val Sta n val Sta® n Vval
9924 .045 9924 .03 10078 .045
Bank Sta: Left Right Coeff Contr. Expanh.
9924 10078 .3 .5
Ineffective Flow num= .2
Sta L Sta R Elev Sta L Sta R Elev-
9924 9924 1001.8 10078 10078 1002.06
Upstream Embankment side slope 0 horiz. to 1.0 vertical

Downstream Embankment side slope

Maximum allowable submergence for weir flow

Elevation dat which weir flow begins
Energy hedd used in spillway design
Spillway height used in design
Weir crest shape

Number of Culverts = 1
Culvert Name Shape Rise Span

Culvert #1 Box 6 10
FHWA Chart # 8 - flared wingwalls

0 horiz. to 1.0 vertical
.95 :

Broad Crested

FHWA Scale # 1 - Wingwall flared 30 to 75 deg.

Solution Criteria = Highest U.S. EG

Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef
6 166 .012 . 1
Number of Barrels = 9
Upstream - Elevation = 997.02
Centerline Stations .
Sta. Sta. Sta. Sta. Sta. Sta. Sta. Sta. Sta.
9956 9967 9978 9989 10000 10011 10022 10033 10044
Downstream Elevation = 996.68 :
Centerline Stations
Sta. Sta. Sta. Sta. Sta. Sta. Sta. Sta. Sta.
9956 9967 9978 9989 10000 10011 10022 10033 10044
CULVERT OUTPUT Profile #PF 1
Culvert ID : Culvert #1
Culv Q (cfs) 2557.00 Culv vel In (ft/s) 5.65
# Barrels 9 Culv Vel Out (ft/s) 5.33
Q Barrel (cfs) 284.11 Culv Inv El Up (ft) . 997.02
E.G. US. (ft) 1002.74 Culv Inv El1 Dn (ft) 996.68
W.S., US. (ft) 1002.49 Culv Fretn Ls (ft) 0.09
Delta EG (ft) 0.51 Culv Ext Lss (ft) - 0.22
Delta WS (ft) 0.48 Culv Ent Lss (ft) 0.20
E.G. IC (ft) 1001.71 Q Weir {cfs)
E.G. OC (ft) 1002.74 Weir Sta Lft (ft)
Culvert Control Qutlet Weir Sta Rgt (ft)
Culv WS In (ft) 1002.05 ~ Welr Submerg-
Culv WS Out (ft) 1002.01 Weir Max Depth (ft)
. Page 10



Culv Nml Depth (ft)
Culv Crt Depth (ft)

CROSS SECTION
REACH: Reach-1

3.23

GYPRCCHN3 . rep

Weir Avg Depth (ft)
Wr Flw Area (sq ft)

RIVER: RIVER-1

RS: 6.32

Culv Ful Lngh (ft) Min Top R4 (ft) 1006.41
CULVERT OUTPUT Profile #PF 2
Culvert ID : Culvert #1
Culv @ (cfs) 2557.00 Culv Vel In (ft/s) 5.65
# Barrels 9 . Culv Vel out (ft/s) 5.33
Q Barrel (cfs) 284.11 Culv Inv El Up (ft) 997.02
E.G. US. (ft) 10602.74 Culv Inv El Dn (£t) 996.68
W.S. Us. (ft) 1002.49 Culv Frctn Ls (ft) 0.09
Delta EG (ft) 0.51 Culv Ext Lss (ft) 0.22
Delta WS (ft) 0.48 = Culv Ent Lss (ft): 0.20
E.G. IC (ft) 1001.71 Q Weir (cfs)
E.G. 0C (ft) 1002.74 Weir Sta Lft (ft)
Culvert Control Qutlet Weir Sta Rgt (£t)
Culv WS In (ft) 10062.05 Weir Submerg
Culv WS out (ft) 1002.01 Weir Max Depth (£t)
Culv Nml Depth (ft) 3.23 - Weir Avg Depth (£ft)
Culv Crt Depth (ft) 2.93 Wr Flw Area (sg ft)
Culv Ful Lngh (ft) Min Top R4 (ft) 1006.41
CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 5990
INPUT
Description:
Station Elevation Data nums 9
Sta Elev Sta ‘Elev Sta Elev Sta Elev Sta
9924 1002.5 9925 1001.8 9943 998.76 9943 996.68 10000
10058 996.68 10058 998.43 10077 1002.06 10078 1002.5
Manning’s n Values num= 3
Sta n Val Sta n Val Sta n Val
9924 .045 9924 .03 10078 .045
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
9324 10078 500 520 670 .3
Ineffective Flow num= 2 .
Sta L Sta R Elev Sta L Sta R Elev
9924 9924 1001.8 10078 10078 .1002.06
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft). 1002.23 Elenent Left OB
Vel Head (ft) 0.22 Wt. n-val.
W.S. Elev (ft) 1002.01 Reach Len. (ft) 500.00
Crit wW.S. (ft) 999.18 Flow Area (sg ft)
E.G, Slope (ft/ft) 0.000822 Area (sqg ft)
Q Total (cfs) 2557.00 Flow (cfs)
Top Width (ft) 152.04 Top Width (ft)
Vel Total (ft/s) 3.77 Avg. Vel. (ft/s)
Max Chl Dpth (ft) 5.33 Hydr. Depth (ft)
‘Conv. Total {(cfs) 89190.1 Conv. -(cfs)
Length Wtd. (ft) 594.08 Wetted Per. (ft)
Min Ch El (ft) 996.68 Shear (lb/sq ft)
Alpha 1.00 Stream Power (lb/ft s)
Frctn Loss (ft) 0.54 Cum Volume (acre-ft) 10.10
C & E Loss (ft) 0.01 Cum SA (acres) 17.02
CROSS SECTION OUTPUT Profile #PF 2
E.G. Elev (ft) 1002.23 Element Left OB
Vel Head (ft) 0.22 Wt. n-Val.
W.S. Elev (ft) 1002.01 Reach Len. (ft) 500.00
Crit W.g. (ft) . 999.18 Flow Area (sq ft)
E.G. Slope (ft/ft) 0.000822 Area (sq f£t)
Q Total {cfs) 2557.00 Flow (cfs)
Top Width (ft) 152.04 Top wWidth (ft)
Vel Total (ft/s) 3.77 Avg. Vel. (ft/s)
Max Chl Dpth (£t) 5.33 Hydr. Depth (ft)
Conv. Total (cfs) 89171.3 Conv. (cfs)
Length wtd. (ft) 594.10 Wetted Per. (£ft)
Min Ch E1 (ft) 996.68 Shear (lb/sq ft)
Alpha 1.00 Stream Power (lb/ft s)
Frctn Loss (£t) 0.54 Cum Volume (acre~ft) 2.97
C & E Loss (ft) 0.01 Cum SA (acres) 5.43
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Elev
996.68

Expan.
.5

Channel *
0.030
520.00 .
677.81
677.81
2557.00
152.04

3.77
4.46
89190.1
156.54
0.22
0.84
23.77
16.32

Channel
0.030
520.00
677.72
677.72
2557.00
152.04
3.77
4.46
89171.3
156.53
0.22
0.84
30.22.
16.32

Right OB

670.00

56.65
56.03

Right OB

670.00

44.45
35.14




l GYPRCCHN3 . rep )
INPUT
Description:
Station Elevation Data num= 18
- Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
8860 1008 9230 1006 9555 1004 9660 1002.5 9670 . 1002
9900 1001.3 10000 1000.9 10100 1001.4 10480 1001.4 10491 1000.3
10515 996.38 10560 ©996.38 10605 996.38 10633 1001.01 10800 1003.1
l 11030 1004 11060 1006 11220 - 1007
Manning’s n Values num= 5
Sta n Vval Sta n val Sta n Val Sta n Val Sta n Vval .
8860 .07 9900 .045 10100 .07 10491 .03 10633 .07
Bank Sta: Left  Right Lengths: Left Channel Right Coeff Contr. Expan.
39900 10100 580 545 525 .1 .3
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 1001.68 Element Left OB Channel Right OB
Vel Head (£ft) ©0.24 Wt. n-Val. - 0.070 0:045- < 0.030
W.S. Elev (ft) 1001.44 Reach Len. (ft) 580.00 545.00 525.00
Crit W.S. (ft) Flow Area (sg ft) 3.29 63.29 636.56
E.G. Slope (ft/ft) 0.001021 Area (sq ft) 3.29 63.29 636.56
Q Total (cfs) 2557.00 Flow ({(cfs) 0.38 31.02 2525.60
Top width (ft) 813.96 Top Width (f£t) 46.49 200.00 567.48
vel Total {(ft/s) 3.64 Avg..Vel. (ft/s) 0.12 0.49 3.97
Max Chl Dpth (ft) 5.06 Hydr. Depth (f£t) 0.07 -0.32 1.12
Conv. Total (cfs) 80010.6 Conv. {cfs) 11.9 970.5 79028.1
Length wtd. (ft) 526.12  Wetted Per. (ft) 46.49 200.00 568.23
Min Ch El (ft) 1000.80 Shear (1lb/sqg ft) 0.00 0.02 - 0.07
Alpha 1.18 Stream Power (1lb/ft s) 0.00 0.01 0.28 |
Prctn Loss (ft) ' 0.58 Cum Volume (acre-ft) 10.08 19.34 51.76
C & E Loss (ft) 0.03 Cum SA (acres) 16.75 14.22 51.67
. CROSS SECTION OUTPUT Profile #PF 2
E.G. Blev (ft) 1001.68 Element Left OB Channel Right OB
Vel Head (ft) 0.24 wWt. n-val. 0.070 0.045 - - 0.030
W.S. Elev (ft) 1001.44 Reach Len. (ft) ] 580.00 . 545.00 . 525.00
Crit W.S8. (ft) X Flow Area (sq ft) 3.08 - 62.39 634.00
B.G. Slope {(ft/ft) 0.001026 Area (sqg ft) 3.08 62.39 634.00
Q Total (cfs) 2557.00 Flow (cfs) 0.36 30.35" .2526.30
Top Width (ft) 811.00 Top Width (ft) 44.00 200.00 567.00
Vel Total (ft/s) 3.66 Avg. vel. (ft/s) 0.12 0.49 3.98
Max Chl Dpth (ft) 5.06 Hydr. Depth (ft) 0.07 0.31 1.12
Conv. Total (cfs) 79837.4 Conv. (cfs) . 11.1 947.5 78878.8
Length wtd. (ft) 526.10 Wetted Per. (ft) 44.00 200.00 567.76.
Min Ch El1 (ft) 1000.90 Shear (lb/sq ft) 0.00 0.02 . 06.07
Alpha 1.17 - Stream Power (lb/ft s) 0.00 0.01 0.28
Frectn Loss (£t) 0.58 Cum Volume (acre-ft) 2.95 .25.80 . 39.57
l C & E Loss (ft) 0.03 Cum SA (acres) 5.18 14.22 30.78
CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 6.217
INPUT
Description:
Station Elevation Data num= 19 o
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
8300 1006 9175 1004 9565 1002 9630 1001.2 9665 1001.7
9695 1000.6 9900 1000.3 10000 1000.1 10100 1000.3 10445 1000.7
10535 1001 10600 1001 106922 1000.07 10715 996.31 10760 996.31
10805 996.31 10829 1000.29 11080 1004 11110 1006 .
Manning’s n Values num= -5
Sta n Val. Sta n val Sta n Val Sta n Val Sta n Vval
. 8300 .07 9900 .045 10100 .07 10692 .03 10829 .07
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9900 10100 . 620 690 - 745 .1 .3
' CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 1001.08 Element Left OB Channel Right OB
Vel Head (ft) 0.15 Wt. n-val. 0.070 0.045 0.031
W.S. Elev (ft) 1000.93 Reach Len. (ft) 620,00 - 690.00 745.00
Crit wW.8. (ft) Flow Area (sq ft) 100.65 - 146.71 751.07
E.G. Slope {(ft/ft} 0.001175 = Area (sq ft) 100.65 146.71 751.07
Q Total (cfs) 2557.00 Flow (cfs) 44.27 135,04 2377.69
Top Width (£ft) 1095.12 Top Width (ft) 214.10 200.00 681.02
) vel Total (ft/s) 2,56 Avg. Vel. (ft/s) 0.44 0.92 3.17
Max Chl Dpth (ft) 4.62 Hydr. Depth (ft) 0.47 0.73 1.10
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Conv. Total (cfs) 74609.1 Conv. (cfs) 1291.6 3940.3 69377.2
Length wWtd. (ft) 738.96  Wetted Per. (ft) 214.10 200.00 681.67
Min Ch E1 (ft) . .1000.10 Sshear (lb/sq ft) 0.03 0.05 0.08
Alpha . 1.43 Stream Power (lb/ft s) 0.02 0.05 0.26
Fretn Loss (ft) 1.25 Cum Volume (acre-ft) 9.39 18.03 43.39
C & E Loss (ft) 0.00° Cum SA (acres) 15.02 11.72 44.15

Warning: Divided flow computed for this cross-gsection.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 £t (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections. -

GYPRCCHN3.rep
CROSS SECTION OUTPUT Profile #PF 2 ‘
|

E.G. Elev (ft) . 1001.07 Element . Left OB Channel Right OB
Vel Head (ft) 0.15 wWt. n-val. 0.070 0.045 - 0.031
W.S. Elev (ft) 1000.92 Reach Len. (ft) 620.00 690.00 745.00
Crit W.s. (ft) Flow Area (sq ft) 98.29 144.51 743,61
" E.G."Slope (ft/ft) - 0.001192 Area (sqg ft) : 98.29 144,510 - 743,61
Q Total .(cfs) 2557.00 Flow (cfs) 42.91 132.67 2381.42
Top Width (ft) 1089.69 Top Width (£ft) 213.80 200.00 675.90
Vel Total (£ft/s) 2,59 Avg. Vel. (ft/s) 0.44 0.92 3.20
Max Chl Dpth (ft) 4,61 ‘Hydr. Depth (ft) 0.46 0.72 1.10
Conv. Total (cfs) 74056.9 Conv, {(cfs) . . 1242.9 3842.4 68971.6
Length wtd. (ft) . 737.41  Wetted Per. (ft) 213.80 200.00 676.54
Min Ch El (ft) 1000.10 Shear (lb/sqg ft) 0.03 ¢6.05 . 0.08
Alpha 1.43 Stream Power (lb/ft s) 0.01 0.05 0.26
Frctn Loss (ft) 0.88 Cum Volume (acre-ft) 2.28 - 24.51 31.27

C & E Loss (ft) 0.03 Cum SA (acres) 3.46 11.72 . 23.29

Warning: Divided flow computed for this cross-section.

CROSS SECTION RIVER: RIVER-1

REACH: Reach-1 RS: 6.086
INPUT
Description: .
Station Elevation Data num= .16 . ‘ .
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev-
8350 1004 ° 9210 1002 9650 1000 9810 999.6 9900 999.2
106000 - 998.3 ' 10100 999.2 10420 998 10495 999.6 10720 999.6

10868 998.86 10885 996.18 - 10930 996.18 10975 996.18 10997 999.75
11285 1004 : . '

Manning’s n Values nums= 5
Sta n Val Sta n val Sta n Val Sta n Val Sta n Val
8350 .07 9900 . 045 10100 .07 10868 .03 10997 .07
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9900 10100 655 665 685 .1 .3
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 999.83 Element Left OB Channel Right OB
Vel Head (ft) - 0.15 Wt. n-val. 0.070 0.045 . 0.033
W.S. Elev {ft) 999.67 Reach Len. (ft) 655.00 665.00 685.00
Crit W.S. (ft) 999.38 Flow Area (sq ft) . 25.58 184.50 681.44
E.G. Slope (ft/ft) 0.002683 Area (sq ft) 25.58 184.50 681.44
Q Total (cfs) - 2557.00 Flow (cfs) 10.09 299,03 2247.88
Top Width (ft) 1215.52 Top Width (ft) 119.00 200.00 896.52
Vel Total (ft/s) 2.87 Avg. Vel. (ft/s) 0.39 1.62 3.30
Max Chl ppth (ft) 3.49 Hydr. Depth (ft) 0.21 0.92 0.76
Conv. Total (cfs) 49365.1 Conv. {(cfs) 194.8 5773.0 43397.3
Length Wtd. (ft) 680.53 Wetted Per. (ft) 119.00 200.01 897.02
Min Ch El (ft) -~ 998.30 Shear (lb/sq ft) 0.04 0.15 0.13
Alpha 1.20 Stream Power (lb/ft s) 0.01 0.25 0.42
- Fretn Loss (ft) 2.00 Cum Volume (acre-ft) 8.49 15.41 31.14
C & E Loss (ft) 0.03 Cum SA (acres) 12.65 8.55 30.66

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section., This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 1000.16 Element Left OB Channel Right OB
Vel Head (ft) 0.06 Wt. n-Val. 0.070 0.045 0.038
W.S. Elev (ft) 1000.11 Reach Len. (ft) 655.00 665.00 685.00
Crit W.S. (ft) ' Flow Area (sqg ft) 76.64 271.79 1072.48
E.G. Slope (ft/ft) 0.001191 Area (sg ft) 76.64 271.79 1072.48
Q Total (cfs) 2557.00 Flow {cfs) 42.24 379.99 2134.78
Top Width (£ft) 1213.00 Top Width (ft) 117.00 200.00 896.00
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Vel Total (ft/s) 1.80 Avg. Vel. (ft/s) 0.55 1.40 1.9
Max Chl Dpth (£t) 3.93 Hydr. Depth (ft) 0.66 1.36 1.20
Conv. Total (cfs) 74091.6 Conv. (cfs) 1223.9 11010.5 61857.3
Length Wtd. (ft) 676.34 = Wetted Per. (ft) 117.44 200.01 897.01
Min Ch E1 (£t} 998.30 . Shear (lb/sq ft) 0.05 0.10 0.09
Alpha 1.11 Stream Power (lb/ft s) 0.03 0.14 0.18
Frctn Loss (ft) 1.36 Cum Volume (acre-ft) 1.03 21.21 15.74
C & E Loss (ft) 0.01 Cum SA (acres) 1.11 . 8.55 9.85

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4, This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 £t (0.3 m). between the current and previous cross
section., This may indicate the need for additional cross sections. :

CROSS SECTION RIVER: RIVER-1
REACH: Reach-1 RS: 5.96
INPUT
Descriptioen:
Station Elevation Data num= 21 . . [ . o
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
8825 1002 9240 1000 3760 998 9910 997 9960 997.3
9990 996 10000 995.9 10010 996 10150 996.2 10230 996
10520 996.2 10680 997.3 10715 9987 10935. '8997.7 11068 9987.1
11075 996.05 11120 996.05 11165 996.05 11174 997.6 11210 1000
11560 1002 :
Manning‘s n Values num= 5
Sta n Vval Sta n Val Sta n Val Sta n Val Sta n val
8825 .07 9960 . 045 10150 .07 11068 .03 11174 .07
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. BExpan.
9960 10150 640 " 635 610 .1 .3
CROSS -SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 997.80 Element Left OB Channel Right OB
Vel Head (ft) 0.06 Wt. n-Val. 6.070 0.045 0.055
W.S. Elev (ft}) 997.74 Reach Len. (ft) 640.00 635.00 610.00
Crit W.S. (ft) Flow Area (sqg ft) 70.68 298.22 1086.18
E.G. Slope (ft/ft) 0.003230 Area (sq ft) 70.68 298.22 1086.18
Q Total (cfs) 2557.00 Flow (cfs) 49.23 755.78 1751.99
Top Width (£t} 1377.21  Top Width (ft) 161.10 190.00 1026.11
Vel Total (ft/s) 1.76 Avg. Vel. (ft/s) 0.70 2.53 1.61
Max Chl Dpth (ft) 1.84 Hydr. Depth (ft) 0.44 1.57 1.086
Conv. Total (cfs) 44993.0 Conv. (cfs) 866.2 13298.7. 30828.1
Length Wtd. (ft) 623.40 Wetted Per. (ft) 161.10 190.03 1026.33
Min Ch El1 (ft) 995.90 Shear (lb/sq ft) 0.09 0.32 0.21
Alpha 1.20 Stream Power {lb/ft s) 0.06 0.80 0.34
Frctn Loss (ft) 1.77 Cum Volume (acre-£ft) 7.77 11.72 17.25
C & E Loss (ft) 0.00 5.57 15.54

Cum SA (acres) 10.54

Warning: The energy loss was greater than 1.0 £t (0.3 m). between the current and previous cross
section. - This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit wW.s. (ft)
B.G. Slope (ft/ft)
Q Total (cfs)

Top Width (ft)
Vel Total (ft/s}
Max Chl Dpth (ft)
Conv, Total (cfs)
Length wtd. (ft)
Min Ch El (ft)
Alpha

Frctn Loss (ft)

C & E Loss (ft)

Warning: The energy loss was greater than 1.0 ft

998.79
0.18
998.61

0.004137
2557.00
314.08
3.29
2.71
39755.1
629.20
995.90
1.11
2.10
0.00

Element Left OB
Wt. n-Val. L
Reach Len. (ft) 640.00"

Flow Area {(sq ft)

Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. {cfs)

Wetted Per. (ft)

Shear (lb/sq ft)

Stream Power (1b/ft s)

Cum Volume (acre-ft) 0.46
Cum SA (acres) 0.23

Channel
0.045
635.00
. 462.50
462.50
1769.22
190.00
3.83
2.43
27507.1
192.33
0.62
2.39
15.61
5.57

section. This may indicate the need for additional cross sections.

22

CROSS SECTION RIVER: RIVER-1
‘REACH: Reach-1 RS: 5.84
INPUT

Description:

Station Elevation Data num=
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Right OB
0.070
610.00
314.59
314.59
787.78
124.08
2,50
2.54
12248.0
126.66
0.64
1.61
4.84
1.83

(0.3 m). between the current and previous cross.
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Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
8460 1001.6 8815 1000 9090 998 3400 996 9760 994.5
9805 996 9840 998.1 9865 983.5 9895 993.5 9920 998.6
9925 998 9940 996 9970 994 10000 993.4 10170 993.7
10300 994 10605 996 10620 996.3 10650 995.8 10675 996
10945 998 11190 1000
Manning’s n Values num= 3
Sta n Val Sta n Val Sta n val
8460 .07 9970 .045 10170 .07
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
9970 10170 590 585 580 - 1 .3
CROSS SECTION OQUTPUT Profile #PF 1
E.G. Elev (ft) 996.02 Element Left OB Channel Right 0B
Vel Head (ft) 0.0% Wt. n-vVal. 0.070 0.045 0.070
W.S. Elev (ft) 995.93 Reach Len, (ft) 590.00 595.00 580.00
Crit wW.8. (ft) Flow Area (sqg ft) 409.28 472.29 557.76
E.G. Slope (ft/ft) 0.002572 Area (sq ft) 409.28 © 472.29 - 557.76 . o oot
Q Total (cfs) 2557.00 Flow {cfs) 437.82 1402.57 716.61
Top Width (£ft) 1121.05 Top Width (ft) 471.34 200.00 449.71
Vel Total (ft/s) 1.78 Avg. Vel. (ft/s}) 1.07 2.97 1.28
Max Chl Dpth (ft) 2.53 Hydr. Depth (ft) 0.87 2.36 1.24
Conv. Total (cfs) 50416.3 Conv. (cfs) 8632.5 27654.5 14128.3
Length Wtd. (ft) 590.80 Wetted Per. (£t} 471.80 200.01 - 449.72
Min Ch E1 (ft) 993.40 Shear (lb/sq ft) 0.14 ’ 0.38 0.20
Alpha 1.74 Stream Power (lb/ft s) 0.15 1.13 0.26
Frctn Loss (£ft) 2.25, Cum Volume (acre-ft) 4.24 6.10 5:73
C & E Loss (ft) 0.01 Cum SA (acres) 5.90 2.73 5.21

Divided flow computed for this cross-section.

The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.
The energy loss was greater than 1.0 £t (0.3 m). between the current and previous cross
section.  This may indicate the need for additional cross sections.

Warning:
Warning:

Warning:

CROSS SECTION OUTPUT Profile #PF 2

Element

"Right

E.G. Elev (ft) 996.69 Left OB Channel OB
Vel Head (ft) 0.17 Wt. n-Val. 0.070 0.045 0.070
W.S. Elev (ft) 996.52 . Reach .Len. (ft) 590.00 595.00 .- .580.00
Crit W.S. (ft) Flow Area (sq ft) 32.25 589.34 192.78
E.G. Slope (ft/ft) 0.002742 Area (sq ft) 32.25 589.34 192.78
Q Total (cfs) 2557.00 Flow (cfs) 53.29 2094.54 409.18
Top Width (ft) 286.74 Top Width (ft) 16.33 200.00 70.41
Vel Total (ft/s) 3.14 Avg. Vel. (ft/s) ' 1.65 3.55 2.12
Max Chl Dpth (ft) 3.12 Hydr. Depth (ft) 1.97 2.95 2.74
Conv. Total (cfs) 48828.7 Conv. (cfs) 1017.5 39997.4 7813.7
Length Wtd. (ft) 593.75 Wetted Per. (ft) 17.80 200.01. -73.07
Min Ch E1 (ft) 993.40 Shear (lb/sqg ft) 0.31 0.50 0.45
Alpha - 1.13 Stream Power (1lb/ft s) "0.51 1.79 0.96
Frctn Loss (ft) 2.07 Cum Volume (acre-£ft) 0.22 7.94 1.28
C & E Loss (ft) 0.01 Cum SA (acres) 0.11 2.73 0.47

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the currenf; and previous cross

section. This may indicate the need for additional cross sections.

CROSS SECTION RIVER: RIVER-1

REACH: Reach-1 RS: 5.727
INPUT
Description:

(¢} 006

CROSS-SECTION AT 280 FEET(ALONG FLOW PATH) NORTH OF MCDOWELL RD.C
006

Station Elevation Data num= 21
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
8415 999 8710 998 9045 996 9250 994 9690 992.4
9730 994 9780 996.1 9800 993.5 9830 993.5 9870 1000.4
9890 1000 9900 994 9935 892 10000 991 10135 991.8
10190 9292 10550 994 10565 994.6 10600 994 10890 996
11170 998 :
Manning’s n Values num= 3 -
Sta n Vval Sta n Val Sta n Vval
: Page 15




8415 .07 9935 .045

Bank Sta: Left Right
9935 10135

. GYPRCCHN3. rep

10135 .07

Lengths: Left Channel Right
. ‘0 0

0

CROSS SECTION OUTPUT Profile #PF 1

Coeff Contr,
W1

E.G. Elev (ft) 993.76 - Element

Vel Head (ft) 0.22 Wt. n-vVal.

W.S. Elev (ft) 993.54 Reach Len. (ft)

Crit w.S. (ft) 993.06 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.006320 Area (sq £t)

Q Total (cfs) . 2557.00 Flow (cfs)

Top Width (ft) 931.68 Top Width (ft)

Vel Total (ft/s) 2.71 - Avg. Vel. (ft/s)

Max Chl bDpth (ft) 2.54 Hydr. Depth (ft)

Conv. Total (cfs) 32164.7 Conv. (cfs})’

Length wtd. (ft) Wetted Per. (ft)

Min Ch El (ft) 991.00 Shear (lb/sqg ft)

Alpha 1.88 Stream Power {(lb/ft s)

Frctn Loss {(ft) ‘Cum Volume - (acre-£t) -

C & E Loss (ft) Cum SA (acres)
Warning: Divided flow computed for this cross-section.
CROSS SECTION OUTPUT Profile #PF 2

E.G. Elev (ft) 994.61 Element
- Vel Head (ft) 0.31 Wt. n-val.

W.S. Elev ({ft) 984.30 Reach Len. (ft)

Crit wW.S8. (ft) ) 993.14 Flow Area (sq ft)

E.G. Slope (ft/ft) 0.004619 Area (sq ft)

Q Total (cfs) 2557.00 Flow (cfs)

Top Width (ft) - 200.00 Top Width (ft)

Vel Total (£ft/s) 4.46 Avg. Vel. (ft/s)

Max Chl Dpth (£t} 3.30 Hydr. Depth (f£t)

Conv. Total (cfs) 37621.4 Conv. (cfs)

Length Wtd. (ft) : Wetted Per. (ft)

Min Ch E1 (ft) 991.00 Shear (lb/sqg ft)

Alpha 1.00 Stream Power (lb/ft s)

Frctn Loss (ft) ‘Cum Volume (acre-ft)

C & E Loss (ft) Cum SA (acres)
SUMMARY OF REACH LENGTHS
River: RIVER-1

Reach River Sta. Left Channel Right

Reach~-1 7385 15 15 15
Reach-1 7370 170 - 170 170
Reach-1 7200 200 200 200
Reach-1 - 7000 200 200 200
Reach-1 6800 200. 200 200
Reach-1 6600 200 200 200
Reach-1 6400 95 116 140
Reach-1 6284 115 108 100
Reach-1 6176 186 . 186 186
Reach-1 6083 Culvert
Reach-1 5990 500 520 670
Reach-1 6.32 580 545 525
Reach-1 6,217 620 690 745
Reach-1 6.086 655 665 685
Reach-1 5.96 640 635 610
Reach-1 5.84 590 595 580
Reach-1 5.727 o] 0 0

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS

River: RIVER-1

Reach ‘River Sta.
Reach-1 E 7385
Reach-1 7370
Reach-1 7200
Reach-1 7000
Reach-1 6800

Contx. Expan.
.1 3
1 3
.1 3
.1 3
.1 3

Page
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Left OB
0.070

216.89
216.89
255.74
'399.48

1.18-

0.54
3217.0
399.55

0.21

0.25

Left OB

Expan.

Channel
0.045

421.50

421.50.

1818.68
200.00
4.31
2.11

22877.3 -

200.01
0.83

3.59

Right OB
0.070

303.64
303.64
482.58

332.20

1.59
0.91
6070.5
332.20
0.36
0.57

Right OB



Reach-1
Reach~1
Reach-1
Reach-1
Reach-~1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach-1
Reach~1

6600
6400
6284
6176
6083
5990
6.32
6.217
1 6.086
5.96
5.84
5.727

Culvert

RPREAPBRW WWE R

Profile Output Table ~ CHECKRAS

Reach

tion Enc Sta R Rght Sta Eff Min Ch E1 Left Sta

(£t)

Reach-1
2.50

Reach-1
2.50

Reach~1
6.50

Reach-1
6.50

Reach-1
4.00

Reach-1
4.00

Reach-1
1.50

Reach-1
1.50

Reach-1
1.00

Reach-1
1.00

Reach-1
2.50

Reach-1
2.50

Reach-1
5.00

Reach-1
5.00

Reach-1

0.00 .
Reach-1

0.00

Reach-1
3.50

Reach-1
3.50

Reach-1

Reach-1

Reach-1
1.00

10114,

10131,

10188.

10167.

10191.

10172.

10148.

10083.

10076.

(£t)

00

00

00

00

00

00

00

River Sta

7385
7385

7370

7370

7200

7200

7000

7000

6800
6800

6600

6600

6400
6400

6284
6284

6176

6176

(ft)

10070.32

10070.31

10097.51

10097.50

10176.20

10176.19

10154.49
10154.48

10186.47

10186.46

10140.20

10140.19

10134.67
10134.67

10077.34

10077.34

10063.00

10063.00

6083
6083

5990

Culwv

Culv

10076.74

WWwWwwww,m

Ut Ut w

GYPRCCHN3 ., rep

Froude # Chl Top Wdth Act Conv. Total

(£t)

0.27
996.75

0.27
996.75

0.26
996.75

0.26
996.75

0.22
298.00

0.22
998.00

0.24
998.00

0.24
998.00

0.19
998.00

0.19
998.00

0.16

987.00
0.16
997.00

0.18
997.00

0.18
997.00

0.34
997.00

0.34
997.00

0.30
997.04

0.30
997.04

ert #1

ert #1

0.31
996.68

185,
185.

244.

244.
216.
216.
269.

281,

281.

287.
287.

220.
220.

118.

152.

.86

07

22

21

32

.07

06

56
55

75
73

34

[}]¢]

.00

04

gn Right Stagn

(cfs)
(fr)

81845.5

81837.0

80793.3

80781.5

130566.1

130541.0

119986.9
119961.5

153774.9

153744.5

181308.2

181278.0

161567.4
161537.7

79208.4

79193.2

95136.8
95122.6

89190.1

Page 17

Prof Delta WS Left Sta Eff

(£t)

(ft)

9918.45
9918.45

991244

9912.44

9931.98

9931.98

9938.17

9938.17

9917.40

9917.40

9858.64

9858.65

9846.93

9846.93

9856.97
9857.00

9945.00
9945.00

9924.70

Enc Sta L .Center Sta

(£t)

9911.
9902.
?560.
. 9896.
9391T
9853.
9842.
9837,

9911.

00

00

00

00

00

00

00

00’

1001
1001

1001
1001

1004

©. 1004

1003
1003

1004
1004

1001
1001

999

999

996

999
999

1000



o

8]

o o

Reach-l1

.00 10078,

Reach-1

.00

Reach-1

.00 10667.

Reach~1

.00

Reach-1

.00 10872.

Reach-1

.00

Reach-1

.00 10996.

Reach-1

.00

Reach-1

.00 10274,

Reach-1

.00

Reach-1

.00 10240,

Reach-1

.00

Reach-1

.00 10435

00

00

08

41

<00 -

5990

1007s6.

10667.

10667.

74

48
00

.54 .
.80

.52
.00

J11
.08

.75

.41

.20

.00

0.31
996.68

0.15
1000.90

0.15
1000.8%0

0.19
1000.10

0.19
1000.10

0.30
998.30
0.21
998.30 -

0.36
995.90
0.43

995.90

0.34
993.40

0.36
9983.40

0.52
991.00

0.46
991.00

152.

813.
811.

1095.
1089,

1215,
1213.

1377.

314.

1121.
286,

931.

GYPRCCHN3 . rep

04

12
69

52
00

21
08

05

74

68

89171.3

80010.6

79837.4

74609.1

74056.9

49365.1

74091.6

44893.0

39755.1

50416.3
48828.7

32164.7

37621.4

Page 18

0.00

0.86

9924.

9853,

9856.

9685,
9686.

9781,
9783.

9788,
9960.

9415,
9953.

9376.
9935,

70

51

00

90
20

00
00

51
00

9924.

9856.

9686.

9783.

9960.

9953,

9935,

00 -

00

00

00

00

67

00

1000

1000

1000

1000-

1000

1000

1000

1005

© 1005

1007

1007

1003

1003
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l @IIECK-RAS Programy NT Check
Manning’s n Valté and Transition Loss Coefficient Review
Project File: K:\Active\81500260\REPORTS\DRAINAGE\HCRASFLS\GYPRCCHN3 .prj
Plan File: K:\Active\81500260\REPORTS\DRAINAGE\HCRASFLS\GYPRCCHN3 . p02
Geometry File: K:\Active\81500260\REPORTS\DRAINAGE\HCRASFLS\GYPRCCHN3.g02
Flow File: K:\Active\81500260\REPORTS\DRAINAGE\HCRASFLS\GYPRCCHN3 . £02
Report File: K:\Active\81500260\REPORTS\DRAINAGE\HCRASFLS\GYPRCCHN3 .nt
Selected profiles: PF 1;PF 2
lDate: 5/5/03
Time: 3:16:55 PM
l SECNO STRUCTURE NLOB NCHL NROB CNTR EXP
RIVER-1,Reach-1
7385 m=——— 0.04 0.04 0.1 0.3
————— 0.04 ————
7370 eeeee 0.04 0.04 0.1 0.3
————— 0.04 ————
7200 == 0.035 0.035 0.1 0.3
————— 0.03 ————
7000  mmeee 0.035 0.035 0.1 0.3
l ————— 0.03 -----
6800 —meee 0.035 0.035 0.1 0.3
————— 0.03 ————
6600  —eeee 0.03 0.035 0.1 0.3
————— 0.035 ——
e400 ==——- 0.035 0.035 0.1 0.3
————— 0.03 ————
6284  mee—- 0.03 0.035 0.3 0.5
————— 0.035 ————
l6176 ————— 0.03 0.035 0.3 0.5
————— 0.035 ————
6083 Culvert-Up =  =-===- 0.035 0.035 0.3 0.5
————— 0.03 e
6083 Culvert-Dn = =  -===- 0.03 0.045 0.3 0.5
————— 0.045 ———
590 - =———— 0.045 0.045 0.3 0.5
————— 0.03 s
6.32 0.07 0.045 0.07 0.1 0.3
—————————— 0.03
—————————— 0.07
6.217 0.07 0.045 0.07 0.1 0.3
—————————— 0.03
—————————— 0.07
'6 086 0.07 0.045 0.07 0.1 0.3
—————————— 0.03
—————————— 0.07
5.96 0.07 0.045 0.07 6.1 0.3
—————————— 0.03
—————————— 0.07
5.84 0.07 0.045 0.07 051, 0.3
5.727 0.07 0.045 0.07 0l 0.3
I—-—Summary of Statistics---
Minimum Maximum
Left Overbank n Value: 0.07 0.07
Right Overbank n Value: 0.03 0.07
Channel n Value: D..03 0.045
Contraction Coefficient: 0.1 0.3
Expansion Coefficient: 0.3 0.5
ROUGHNESS COEFFICIENT CHECK
lTRANSITION LOSS COEFFICIENT CHECK
|ROUGHNESS COEFFICIENT AT STRUCTURES
RS: 5990
NT RS 01 This is Section 2.
Channel n value of 0.03 is less than the channel n value of 0.045
I at Section 1.
|
R Tree downshrenn value [s foy /%e e ’L’“f umhrmyo ved \Wush




' CHECK-RAS Program, XS Check
Cross Section Location and Alignment Review

l Project File: K:\Active\81500260\REPORTS\DRAINAGE\HCRASFLS\GYPRCCHN3 . prj

Plan File: K:\Active\81500260\REPORTS\DRAINAGE\HCRASFLS\GYPRCCHN3 .p02
Geometry File: K:\Active\81500260\REPORTS\DRAINAGE\HCRASFLS\GYPRCCHN3.g02
Flow File: K:\Active\ 81500260 \REPORTS\DRAINAGE\HCRASFLS\GYPRCCHN3.£02
Report File: K:\Active\81500260\REPORTS\DRAINAGE\HCRASFLS\GYPRCCHN3 . xS
.Selected profiles: PF 1;PF 2
Date: 5/5/03
Time: 3:17:09 PM
lSECNO Len Lob Len Chl Len Rob TopWdthAct Q Total Flow Code
RIVER-1, Reach-1
7385 15 15 15 151.88 2557
7370 170 170 170 185.07 2557
7200 200 200 200 244.22 2557 B
7000 200 200 200 216.32 2557 B
6800 200 200 200 269.07 2557 B
6600 200 200 200 281.56 2557
' 6400 95 116 140 287.75 2557
6284 115 108 100 220.37 2557
6176 186 186 186 118 2557
6083 Culvert #1-Up
6083 Culvert #1-Dn
5990 500 520 670 152.04 2557
6.32 580 545 525 813.96 2557
6.217 620 690 745 1095.12 2557 D
6.086 655 665 685 1215.52 2557
. 5.96 640 635 610 1877.21 2557
5.84 590 595 580 1121.05 2557 D
5+ 727 0 0 0 931.68 2557 D
B=blocked obstruction XS sC 05
C=critial depth XS sC 03
D=divided flow XS sC 01
E=cross section extended XS sC 02
lK=known water-surface XS sC 04

DISTANCE CHECK

lXS DC 02 Constant dicharge used for the RIVER-1,Reach-1

LOCATION CHECK

'XS BC 02 The name of the stream is RIVER-1, RReach-1
Known WS = 993.54 is specified as the downstream boundary
for profile PF 1

|XS BC 02 The name of the stream is RIVER-1,Reach-1

Known WS = 994.3 is specified as the downstream boundary
for profile PF 2

l———END———




l CHECK-RAS Program: Structure Check
RS oL

Project File: K:\Active\81500260\REPORTS\DRAINAGE\HCRASFLS\GYPRCCHN3 . prj

Plan File: K:\Active\81500260\REPORTS\DRAINAGE\HCRASFLS\GYPRCCHN3 .p02
Geometry File: K:\Active\81500260\REPORTS\DRAINAGE\HCRASFLS\GYPRCCHN3.g02
Flow File: K:\Active\81500260\REPORTS\DRAINAGE\HCRASFLS\GYPRCCHN3 . f02
Report File: K:\Active\81500260\REPORTS\DRAINAGE\HCRASFLS\GYPRCCHN3 . br

Selected profiles: PF 1;PF 2

Date: 5/5/03
Time: 3:20:09 PM

RS MaxLoChord MnTpRdA EGEL WSEL MinChEl Structure
lRIVER— 1,Reach-1
7385 1003.31 1003.14 996.75
7370 1003.29 1003.14 996.75
7200 1003.18 1003.08 998
l 7000 1003.09 1002.97 998
6800 1003.01 1002.93 998
6600 1002.96 1002.9 997
6400 1002.91 1002.84 997
6284 1002.85 1002.65 997
6176 1002.74 1002.49 997.04
6083 1003.02 1006.15 0 1002.05 987,02 Culvert #1-Up
6083 1002.68 1006.1 0 1002.01 996.68 Culvert #1-Dn
5990 1002:23 1002.01 996.68
' 6.32 1001.68 1001.44 1000.9
6.217 1001.08 1000.93 1000.1
‘ 6.086 999.83 999.67 998.3
5.96 997.8 997.74 995.9
5.84 996.02 995.93 993.4
5727 993.76 993 .54 991
RIVER/REACH: RIVER-1, Reach-1
RIVER STATION: 6083
TYPE OF STRUCTURE: Culvert
lDescription:
Distance from Upstream XS: 10
Deck/Roadway Width: 166
Weir Coefficient: 2.6
Maximum allowable submergence for weir flow: 0.95
Elevation at which weir flow begins: 0
Weir crest shape: Broad Crested

lSec River Length WSEL Surch. EGEL TopWidth
Station Channel Actual
4 6284 108.00 1002.65 0 1002.85 220.37
4 6284 108.00 1002.65 0 1002.85 220.34
3 6176 186.00 1002.49 0 1002.74 118
3 6176 186.00 1002.49 0 1002.74 118
6083 166.00 1002.05 0 0 0 Culvert #1-Up
6083 14.00 1002.01 0 0 0 Culvert #1-Dn
6083 166.00 1002.05 0 0 0 Culvert #1-Up
6083 14.00 1002.01 0 0 0 Culvert #1-Dn
2 5990 520.00 1002.01 0 1002.:23 152.04
2 5990 520.00 1002.01 0 1002.23 152.04
' 1 6.32 545.00 1001.44 0 1001.68 813.96
1 6.32 545.00 1001.44 0 1001.68 811
l Ineffective Flow, Section 3 Ineffective Flow, Section 2
Sta L Sta R Elev Sta L Sta R Elev
1 9911 9945 0 9924 9924 1001.8
l 2 10063 10076 0 10078 10078 1002.06
'Opening Type StagStalL StagStaR EncStal EncStaR LIfStas RIfStas
Culvert Group 9945 10063

U

9924 9924 D

9943 10063 8]
D




ll CULVERT:
Culvert Name: Culvert #1

Shape: Box Rise: 6 Span: 10 Barrels:
FHWA Chart #: # 8 - flared wingwalls
FHWA Scale #: # 1 - Wingwall flared 30 to 75 deg.
Solution Crit:Highest U.S. EG
UpstrmDist: 6 Length: 166 n-Value: 0.012
EntLossCoef: 0.4 ExtLossCoef: E CulvInvElU 997.02 CulvInvElD
l LCntStaU: 9956 RCntStau: 10044 LCntStaD 9956 RCntStaD
Culv Area 540 CulvQ 2557 MinTopRd: 1006.41
540 2557 1006.41
LAbutSt RAbutSt LMnTpRd RMnTpRd MnTpRdA MxLoCd
lCulvert #1 9951 10049 1006.7 1006.15 1006.15 1003.02 U
9951 10049 1006.7 1006.1 1006.1 1002.68 D
9951 10049 1006.7 1006.41 1006.41 1003.02 U
' 9951 10049 1006.7 1006.41 1006.41 1002.68 D
Name Q Total. Q Struc Q Weir Selected Method Flow Type
lCulvert #1 2557 0 Highest U.S. EG Low Flow
2557 0 Highest U.S. EG Low Flow
lGEOMETRIC CHECK
lTYPE OF FLOW CHECK
RS: 6083 This is Culvert #1

CV LF 01 Type of flow
1. EGEL 3 of
2. EGEL 3 of
RS: 6083 This is
CV LF 01 Type of flow
1. EGEL 3 of
2. EGEL 3 of

DISTANCE CHECK

is low flow because,
1002.74 is less than
1002.74 is less than

Culvert #1

is low flow because,
1002.74 is less than
1002.74 is less than

or equal to MinTopRd of 1006.41.
MxLoCdU of 1003.02.

or equal to MinTopRd of 1006.41.
MxLoCdU of 1003.02.

996.68
10044

1%




l CHECK-RAS Program: Floodway Check
Encroachment Method, Starting WSEL, Floodway Width, and Surcharge Review
Project File: K:\Active\81500260\REPORTS\DRAINAGE\HCRASFLS\GYPRCCHN3 .prj
Plan File: K:\Active\81500260\REPORTS\DRAINAGE\HCRASFLS\GYPRCCHN3 .p02
Geometry File: K:\Active\81500260\REPORTS\DRAINAGE\HCRASFLS\GYPRCCHN3.g02
Flow File: K:\Active\81500260\REPORTS\DRAINAGE\HCRASFLS\GYPRCCHN3.f02
Report File: K:\Active\81500260\REPORTS\DRAINAGE\HCRASFLS\GYPRCCHN3 . fw
Selected profiles: PF 1;PF 2
IDat:e: 5/5/03
Time: 3:19:56 PM
ISECNO Method Surcharge EncStal EncStaR LStaEff RStaEff Structure
RIVER-1,Reach-1
7385 9918.45 10070.32
7385 1 0 9911 10114 9918.45 10070.31
I 7370 9912.44 10097.51
7370 i 0 9902 10131 9912.44 10097.5
7200 9931.98 10176.2
7200 1 0 9900 10188 9931.98 10176.19
7000 9938.17 10154.49
7000 1 0 9896 10167 9938.17 10154.48
6800 9917.4 10186.47
6800 1 0 9891 10191 9917.4 10186.46
6600 9858.64 10140.2
6600 1 0 9853 10172 9858.65 10140.19
6400 9846.93 10134.67
6400 1 0 9842 10148 9846.93 10134.67
6284 9856.97 10077.34
6284 1 0 9837 10083 9857 10077.34
l 6176 9945 10063
6176 1 0 9911 10076 9945 10063
6083 0 0 Culvert #1-Up
6083 0 0 Culvert #1-Dn
6083 1 0 9943 10063 0 0 Culvert #1-Up
6083 1 0 9943 10063 0 0 Culvert #1-Dn
5990 9924.7 10076.74
5990 1 0 9924 10078 9924.7 10076.74
 6.32 9853.51 10667.48
l 6.32 1 0 9856 10667 9856 10667
6.217 9685.9 10872.54
6.217 1 -0.01 9686 10872 9686.2 10871.8
6.086 9781 10996.52
6.086 1 0.44 9783 10996 9783 10996
5.96 9798.9 11176.11
5.96 1 0.86 9960 10274.08 9960 10274.08
5.84 9415.85 10666.75
5.84 k| 0.59 9953 .67 10240.41 9953.67 10240.41
5: 727 9376.51 10467.2
5.727 ¢ 0.76 9935 10135 9935 10135

RS: 5.96 l
FW FW 03 The right channel bank station may not be at the proper |
. location.
RS: 5.84 |
FW FW 03 The Left channel bank station may not be at the proper
' location.
RS: 5.84
FW FW 03 The right channel bank station may not be at the proper
location.
.RS: 5., 727
FW FW 03 The Left channel bank station may not be at the proper
location.
'SURCHARGE CHECK

'DISCHARGE CHECK }/L




STARTING WATER-SURFACE ELEVATION CHECK

le SW 04
l—-—END———

The name of the stream is RIVER-1

Encroachment method 1 is used.

The difference in conveyance between the floodway profile and the
natural profile is more than 1%.

Normal Depth option with the same energy slope as the natural
profile must be used for the floodway profile and rerun the plan.
This message is not applicable for the revisions.

%







Transportation

Stantec Consulting inc.

8211 South 48th Street

Phoenix AZ 85044

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

stantec.com

Stantec

05 December 2002
File: 81500260

Mr. Raymond H. Carter

Globe Land Investors, LL.C

6730 N. Scottsdale Rd., Ste. 250
Scottsdale, AZ 85253

Reference: Goodyear Planned Regional Center
Effective Floodway Revisions

Dear Mr. Carter:

As the property owner, your signature is required on the contents of this letter. Please
sign below. If you have any questions please call me at the listed number.

I, Raymond H. Carter of the Globe Land Investors, LLC, the property owner of the
proposed development known as Goodyear Planned Regional Center, hereby
acknowledge that the current effective floodway limits within this development, as shown
on the Flood Insurance Rate Map “FIRM”, number 04013C2060F, dated July 19, 2002,
will be revised. This revision will be as addressed in this Conditional Letter of Map
Revision (CLOMR) application, and subsequent letter of Map Revision (LOMR), to the
Federal Emergency Management Agency (FEMA) in conjunction with the improvement
of parcels 10 and 11 of this development.

| understand that these revisions are confined within the Goodyear Planned Regional
Center and do not impact any other downstream or upstream properties. | further
understand that a separate CLOMR/LOMR application will be needed at the time of
future Bullard Wash Channel extensions downstream of the channel segment
associated with parcels 10 and 11.

Sincerely,
STANTEC CONSULTING INC. GLOBE LAND INVESTORS, LLC
Yt 4 4,
e I%f{é’;@ /4{¢ [ //V/% ] A@m‘,&éff/m
Ghassan Aouad, P.E. Raymond H. Carter

Senior Hydrologist

gaouad@stantec.com
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FEDERAL EMERGENCY MANAGEMENT AGENCY ' O.M.B No. 3067-0148
OVERVIEW & CONCURRENCE FORM . Expires September 30, 2005

PAPERWORK BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required
to respond to this collection of information unless a valid OMB control number appears in the upper right comer of this form. Send comments regarding
the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Federal Emergency
Managsment Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the form is required to
obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the above address, -

A REQUESTED RESPONSE FROM FEMA

This request is for a (check one):

: N CLOMR: A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a map revision, or. . -
proposed hydrology changes {(See 44 CFR Ch. 1, Parts 60, 65 & 72).

O LOMR: A letter from FEMA officially revising the current NFiP map to show the changes to floodplains, regulatory floodway or flood
alevations. (See Parts 60 & 65 of the NFIP Regulations.) '

’

B. OVERVIEW

1. The NFIP map panel(s) affected for all impacted communities is (are):

Community No. Cormnmunity Name State Map No. Panel No. Effective Date
Ex: 480301 City of Katy TX 480301 0005D 02/08/83
480287 Harris County TX 48201C 0220G 09/28/90
0L 00LFD Ciry gfF (roodytal AZ 14-0J3 Cl 2060 FIVA/19/200]

2. Flooding Source: 50{,[[6( )’O( WMfA /,‘ Cv/r/"f OF ﬁﬂ’ﬂl}/ﬁ%}:/;%a}’l?é’/(‘/l (ﬁaM}V//?lHCZ‘?M“
3. ProjectNamendentter: 3 L [{othed Witsh Chonnel af Gondeal /7[%;«/4 eed Keys ool (eufel
4. FEMA zone designations affected: /f F ¢ (choices: A, AH, AO, A1-A30, A9S, AE, AR, V, Vi-V30, VE, B, C, D, X)
5. Basisfor Request and Type of Revision:
a. The basis for this revision request is (check all that apply)
_XPhysical Change [ improved Methodology/Data
KRegulatory Floodway Revision [] Other (Attach Description)
Note: A photograph and narrative description of the area of concemn is not required, but is very helpful during review.

b. The as:ea of revision encompasses the following types of fiooding and structures (check all that appiy)

Types of Flooding: ijRiverine [ Coastal [] shallow Flooding (e.g., Zones A and AH)
[ Alluvial fan ] Lakes [] Other (Attach Description)
Structures: XChannelization 3 Levee/Floodwall M Bridge/Culvert
[J Dam K Fin [ Other, Attach Description
FEMA Form 81-89, SEP 02 Overview & Concurrence Form MT-2 Form 1 Page 1 of 2




C. REVIEW FEE

Has the review fee for the appropriate request category been included? ) M Yes Fee amount: § _l_ﬁ_(?oo ¢ 00
[ No, Attach Explanation '

Plsase see the FEMA Web site at http:/lwww.fema.gov/mit/tsd/frm fees.htm for Fee Amounts and Exémptions.
D. SIGNATURE '

All documents submitted in support of this request are correct to the best of my knowledge. | understand that any false statement may be punishabie by
fine or imprisonment under Title 18 of the United States Code, Section 1001.

I Name: GA&L SSu /4 0l Mf Company: S P f‘t‘.c (on Su//f;ﬁj Tuc,
l Mailing Address; 8 7 [ S oU '//L L'L 8 S Z Daytime Telephone No.: o Fax No.:

‘ Gol-435-2200 | Boz-U2)-3562
-»/?j’wﬁ%/ X /4Z 5’5(71(—1% E-Mall Adcros: Leooleacd @ Sbamtec o ¢pinn

[ ignature of Requester (required): %W . Date:
. M , 2 — é ~ 200 2

As the community official resporisible for floodplain management, | hereby acknowledge that we have recelved and reviewed this Letter of Map Revision
(LOMR) or conditional LLOMR request. Based upon the community's review, we find the completed or proposed project mests or is designed to meet all
of the community flocdpiain management requirements, including the requirement that no fili be placed Iin the regulatory floodway, and that all necessary
Federal, State, and local permits have been, or in the case of a conditional LOMR, will be obtained. In addition, we have determined that the land and
any existing or proposed structures to be. removed from the SFHA are or will be reasonably safe from flooding as defined in 44CFR 65.2(c), and that we
have available upon request by FEMA, all analyses and documentation used to make this determination.

‘ : MHARVEY H. Kr ‘
Community Official's Name and Title: Telephone No.:
W‘H{(wﬂ/ Mﬁuﬂ// &w/wef D/ﬂ 623Y82-3008
Community Name: cC

Cizﬁ/ of éooc//m AZ %w Date:7/2/03

l CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

This certification is to be signed and sealed by a licensed land surveyor, registered professional englinesr, or architect authorized by law to certify.
elevation information. All documents submitted in support of this request are correct to the best of my knowledge. | understand that any false
statement may be punishable by fine or imprisonment under Title 18 of the United States Cods, Section 1001.

Certifier's Name: License No.: ' ‘ Expii'ation Date:

G/\as’mu ,Aafmc/ SL4565 _ 3~3]-2p03

Company Name: Telephone No.: ) Fax No.:
Slov fee (ou sselhiey T for~t38-2200 bvz- 2] - 9542
Signature: Date: l 2 =0 ; 2 o

Ensure the forms that are appropriate to your revision request are included in your submittal.

Form Name and (Number} Required if ...

M Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface elevations

M Riverine Structures Form (Form 3) . Channel is modified, addition/revision of bridge/culverts,
addition/revision of levee/floodwall, addition/revision of dam
O Coastal Analysis Form (Form 4) : Newor revised coastal elevations
3 Coastal Structures Form {(Form 5} Addition/revision of coastal structure Seal (Optional)
O Alluvial Fan Flooding Form (Férm 6) | Flood control measures on alluvial fans
FEMA Form 81-89, SEP 02 Overview & Concurrence Form ' MT-2 Form 1 Page 2 of 2




FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0143
RIVERINE HYDROLOGY & HYDRAULICS FORM Expires September 30, 2005
PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information uniess a valid OMB control number appears in the upper right comer of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the
form. is required to obtain or retain benefits under the National Fiood Insurance Program. Plaase do not send your completed survey to the above
address.

Flooding Source:
Note: Fill out one form for each flooding source studied

A. HYDROLOGY

1. Reason for New Hydrologic Analysis (check all that apply)

[ Not revised (skip to section 2) [J No existing analysis | Improved data
[ Atternative methodology O Proposed Conditions (CLOMR) . X Changed physical condition of watershed

2. Comparison of Representative 1%-Annual-Chance Discharges

Location ’ Drainage Area (Sg. Mi.) FIS (cfs) Revised (cfs)
Bulluyod wus e 7046 390 255 7
D Tomus Rowel / S
, OMR (ase # -
3. Methodology for New Hydrologic Analysis (check all that apply) V0~09- G ?5‘ F
Statistical Analysis of Gage Records Precipitation/Runoff Model [TR-20, HEC-1, HEC-HMS etc.]
Regional Regression Equations Other (please attach description) .

Please enclose all relevant models in digital format, maps, computations (including computation of paramsters) and documentation to support the
new analysis. The document, "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by FEMA. This document can
be found at: hitp://www.fema.gov/mit/tsd/en_modi.htm.

4. Review/Approval of Analysis
If your community requires'a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approvalfreview.

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? [] Yes ﬂ No If yes, then fill out Section F (Sediment Transport) of Form 3. {f No, then aftach your
explanation for why sediment transport was not considered. : :

Please see wbbuchimen t

B. HYDRAULICS

Description Cross Section Water-Surface Elevations (ft.)
Effective Proposed/Revised

Downstream Limit /r'/pcp),a?r 2/‘;0 M(?)’/”[L VF ;0*72?- ?731}4 . 7}’51;4{
U . . v We t auE 3

petream Limit Tae overchube « b Hhe 6 fF9 lollede  [oil1§0

RETD Canal .
2. Hydraulic Method Used

Hydraulic Analysi i . . EC-2 , HEC-RAS, Other (Attach descripfi

ydraulic Analysis HEC“ RAS CVC H“HNA 2 2) H er {, escription)]

FEMA Form 81-89A, SEP 02 Riverine Hydrology & Hydraulics Form MT-2 Form 2 Page 1 of 2




MT-2 Form 2 page 1 of 2, Section A-5
Attachment

Bullard Wash is a poorly defined watercourse along a mainly agricultural area. The
sediment transport characteristics of the watercourse are discussed in more detail in the
White Tanks Area Drainage Master Study (ADMS) Part A, Flood Study Technical
Documentation Notebook (TDN), prepared by WLB Group, Inc., in October 1992. This
ADMS includes Bullard Wash. Flow in the wash is generally characterized by a high
width to depth ratio and low sediment transport capacity. The proposed channel section
will maintain the thh width to depth ratio. No significant changes to the sediment
transport characteristics are expected.

K:\Active\81500260\REPORTS\DRAINAGE\MT-2 section 12-13982.doc



B. HYDRAULICS (CONTINUED)

3. Pre-Submittal Review of Hydraulic Models

FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models,
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFIP
requirements, and that the data are comparable with the assumptions and fimitations of HEC-2/HEC-RAS. CHECK-2 and CHECK-RAS identify
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downioaded from
http://www.fema.gov/mit/tsd/frm_soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS.
If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and
resolution of valid modeling discrepancies will result in reduced review time.

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS? N Yes [J No
4. Models Submitted
~ Duplicate Effective Model* Natural File Name: Bu,ll ¢ DA T Floodway File Name: B W U t 0/4 T
Corrected Effective Model* Natural File Name: Floodway File Name:
Existing or Pre-P;o;ectcthndgtlgns Mﬁdg[ | “atura: gi:e “ame: GPR CCHN. I’Yﬁ ll::oogway Ei:e L\l'ame: GPRCCHNRPY ¢
— Revised or Post-Project Conditions Mode!| Natural File Name: J oodway File Name: C f
Other - (attach description) Natural File Name: 7 v Floodway File Name: d ;‘/) J

*Not required for revisions to approximate 1%-annualachance ﬂoodplains (Zone A)-for details, refer to the corresponding section of the instructions.

The document "Numerical Models Accepted by FEMA for NFIP Usage” lists the models accepted by FEMA. This document can be found at:
hitp://www.fema.gov/mit/tsd/en_modl.htm.

C. MAli’PING REQUIREMENTS

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and
proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annuai-chance
floodpiains and regulatory floodway (for detailed Zone AE, AQ, and AH revisions); location and alignment of all cross sections with stationing control
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the requester's
property; certification of a registered professional engineer registered in the subject State; location and description of reference marks and the
referenced vertical datum (NGVD, NAVD, efc.). .

Note that the boundaries of the exnshng or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM

must tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FIRM and/or FBFM, annotated to

show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with the boundaries of the effective
1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS

1. For CLOMR requests, do Base Flood Elevations (BFESs) increase? 1 Yes % No

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulahons
e The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot.
»  The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot.

2. Does the request involve the placement or proposed placement of fill? : MYes 3 No
If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the
NFIP regulations set forth at 44 CFR 60.3(a)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information.
3. For LOMR requests, is the/regulatory floodway being revised? [ Yes [J No
if Yes, attach evider_lce of regulatory floodway revision notification. As per Paragraph 65.7(b){(1) of the NFIP Regulations, notification is réquired
for requests involving revisions fo the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision nofification can be
found in the MT-2 Form 2 Instructions.)
4. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? 3 Yes [J No

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notification
can be found in the MT-2 Form 2 Instructions.

FEMA Form 81-89A, SEP 02 Riverine Hydrology & Hydraulics Form MT-2 Form 2 Page 2 of 2




FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. No. 3067-0148
RIVERINE STRUCTURES FORM Expires Sepiember 30,2005

PAPERWORK REDUCTION ACT

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing. instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148).- Submission of the
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your compieted survey to the above
address.

]
Flooding Source: B wllaked ‘-RA/G{S n

Note: Fill out one form for each flooding source studied

A. GENERAL

Complete the appropriate section(s) for each Structure fisted below:

Channelization ............... complete Section B
Bridge/Culvert .. ... complete Section C :
... complete Section D .
Levee/Floodwall...... ... complete Section E

Sediment Transpott........ complete Section F (if required)

Description Of Structure

Type (check one): W/Channelizaﬁon [ Bridge/Culvert . [ Levee/Ficodwall EI Dam
Location of Structure: -.
Downstream Limit/Cross Section: & 9 9 3
Upstream Limit/Cross Section: 7 s g £
2. Name of Structure: Culve % é— # |
Type (check one): [J Channelization Bridge/Culvert " [JLeveefFicodwall [Jbam
Location of Structure: /] 6 Ve }’y;vi/(, /i A A renuw &
Downstream Limit/Cross Section: 5993
Upstream Limit/Cross Section: ~ § / 4 /

3. Name of Structure:

Type (checkone) - D-Channelization [ Bridge/Cuivert [ Levee/Floodwall ] Dam
Location of Structure:

Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

NOTE: For more structures, attach additional pages as needed.

|
I
i
I
i
i
|
i
l: . amoorsmenrs  Buellakel Wiesh Channel
i
I
i
i
i
i
i
i
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’ ﬂ If there is the potential for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the hydraulic jump is

B, CHANNELIZATION

Fiooding Source:  [3 £/ [a )f(/( wns LL
' Name of Structure: |5 wl [ o }/c[ Wwus LL CA&(W/( ¢ é
1. Accessory Structures

The channelization includes (check one):

[J Levees [Attach Section E (Levee/Floodwall)] [7 Drop structures
[ Superelevated sections , [0 Transitions in cross sectional geometry
[3 Debris basin/detention basin [J Energy dissipator

[ Other (Describe):
2. Drawing Checklist

Attach the plans of the channelization certified by a registered professional engineer, as described in the instrucﬁoﬁs.
3.  Hvdraulic Considerations

The channel was designed to éarry ?/5 5 77 (cfs) and/or the [ 0 -vear flood.

The design elevation in the channel is based on (check one):

M Subcritical flow O Critical flow O Supercritical fiow O Energy grade line

controlled without affecting the stability of the channel. .

[ intetto channel [ Outlet of channel  [J AtDrop Structures [7] At Transitions
[ Other locations (specify): :

4, Sediment Transport Considerations

Was sediment transport considered? [ Yes ﬂ/No If Yes, then fill out Section F (Sediment Transport).
if No, then attach your explanation for why sediment transport was not considered.

Plewse sce [fohua 2 - Seelivn -5

C. BRIDGE/CULVERT

Flooding Source: B wll M»Poé Wies L

Name of Structure: (" id{ | € F f H#{
1. This revision reflects (check one):
K New bridge/culvert not modeled in the FIS

Modified bridge/culvert praviously modeled in the FIS
New analysis of bridge/culvert previously modeled in the FIS

2. Hydraulic mode! used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8):
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the

structures. Attach justification. H Ec-RAs ( bepsfoin 2 2.)

3. Attach plans of the structures certified by a registered professionai engineer. The plan detail and information should include the following {check |
the information that has been provided): _ : :

i Dimensions (height, width, span, radius, length) [J Erosion Protection A4 , (Vuw VE(r C/'/l/ﬂff‘

A’ Shape {cuiverts only) Low Chord Eievations —~ Upstream and Downstream
Material Top of Road Elevations — Upstream and Downstream
Beveling or Rounding " Structure Invert Elevations — Upstream and Downstream

X Wing Wall Angle Pek p/ n Stream Invert Elevations — Upstream and Downstream
Skew Angle Cross-Section Locations

X Distances Between Cross Sections
4, Sediment Transport Considerations

Was sediment transport considered? [JYes % No If yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.

Plewse Sce fopua 2 —Sectiym 4-5
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oo N/

Flooding Source:
Name of Structure:
1. This request is for (check one): [0 Existing dam O Newdam [ Modification of existing dam
2. The dam was designed by (checkone): [] Federal agency D State agency [J Local government agency
[ Private organization Name of the agency or organization;
3. Does the project involve revised hydfology? OYes [INo
if Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2).
4. Does the submittal include debris/sediment yield analysis? [JYes [INo

If yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why debris/sediment analysis was not considered.

5. " Does the Base Flood Elevation behind the dam or downstream of the dam change?

CIYes [INo  if Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2) and complete the table below.

Sﬁllwat«lar Elevation Behind the Dam
FREQUENCY (% annual chance} FIS REVISED

10-year (10%)
50-year (2%)
100-year (1%}
500-year (0.2%)
Normal Pool Elevation

6. Please attach a copy of the formal Operation and Maintenance Plan

FEMA Form 81-89B, SEP 02 ) Riverine Structures Form MT-2 Form 3 Page 3 of 10



E. LEVEE/FLOODWALL /V// A

1. System Elements

a. This Levee/Floodwall analysis is based on (check one):

[0 upgrading of an existing levee/floodwall system

B a newly constructed levee/floodwall system
reanalysis of an existing levee/floodwall system

b. Levee elements and locations are (check one):

[J earthen embankment, dike, berm, etc. Station to
EJ structural floodwall Station to
[0 Other (describe): Station to

¢. Structural Type (check one):

monolithic cast-in place reinforced concrete

reinforced concrete masonry block

[ sheet piling )

[} other (describe):

d. Has this leveeffloodwall system been certified by a Federal agency to provide protection from the base flood?

Clyes [ONo
If Yes, by which agency?

e. Attach certified drawings containing the following information (indicate drawing sheet numbers):
1. Plan of the levee embankment and floodwall structures. Sheet Numbers:
2. Aprofile of the levee/floodwall system showing the

Base Flood Elevation (BFE), levee and/or wall crest and

foundation, and closure locations for the total levee system. Sheet Numbers:
.~ A profile of the BFE, closure opening outlet and inlet

invert elevations, type and size of opening, and

kind of closure. Sheet Numbers:
4, A layout detail for the embankment protection measures. Sheet Numbers:
5. Location, layout, and size and shape of the levee
embankment features, foundation treatment, floodwall
structure, closure structures, and pump stations. Sheet Numbers:
2. Freeboard

a. The minimum freeboard provided above the BFE is:

Riverine

3.0 feet or more at the downstream end and throughout [ Yes CINo

3.5 feet or more at the upstream end [ Yes LI No

4.0 fest within 100 feet upstream of all structures and/or constrictions [ Yes I Ne

Coastal

1.0 foot above the height of the one percent wave associated with the 1%-annual-chance |

stillwater surge elevation or maximum wave runup (whichever Is greater).
[ Yes ] No |

2.0 feet above the 1%-annual-chance stillwater surge elevation v [ Yes Ol No

FEMA Form 81-89B, SEP 02 Riverine Structures Form MT-2 Form 3 Page 4 of 10
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N/

2.  Freeboard (continued}

Please note, occasionally exceptions are made to the minimum freeboard requirement. if an exception is requested, attach documentation
addressing Paragraph 65.10(b)(1)(ii) of the NFiP Regulations.

If No is answered to any of the above, please attach an explanation.

b. s there an indication from historical records that ice-jamming can affect the BFE? [JYes v INo
If Yes, provide ice-jam aﬁalysis profile and evidence that the minimum freeboard discussed above still exists.
3. Closures
a. Openings through the levee system (check one): Clexists [ does not exist

if opening exists, list al closures:

Channel Station Left or Right Bank Opening Type Highest Elevation for Type of Closure Device
Opening Invert

(Extend table on an added sheet as needed and reference)

Note Geotechnlcal and geologic data
In addmon to the requtred detailed analysis reports, data obtained during ﬁeid and laboratory investigations and used in the
design analysis for the following system features should be submitted in a tabulated summary form. (Reference u.s. Army
Corps of Engineers [USACE] EM-1110-2-1 906 Form 2086.)

4. 'Embankment Protection

. The maximum levee slope landside is:

a
b. The maximum levee slope floodside is:

24

The range of velocities along the levee during the base flood is: (min.) to , -(max.)

d. Embankment material is protected by (describe what kind):

e. Riprap Design Parameters (check one): D Velocity D Tractive stress
Attach references
: one Ri '

Reach “" | Sidesiope gé%‘g] Velocity %tlx{;/iz}?tr D St Do pra'?hickness T[’)oeepc}lc’:v?;
Sta fo
Sta to
Sta to
Sta to
Sta to )
Sta to
{Extend table on an added sheet as needed and reference each entry)

FEMA Form 81-89B, SEP 02 Riverine Structures Form MT-2 Form 3 Page 5 of 10




. '
E. LEVEE/FLOODWALL (CONTINUED) A/ / ,/4

4. Embankment Protection {continued)
f. s a bedding/filter analysis and design attached? [0 Yes [J No

g. Describe the analysis used for other kinds of protection used (include copies of the design analysis): - .

Attach engineering analysis to support construction pians.
5. Embankment And Foundation Stability

a. ldentify locations and describe the basis for selection of critical location for analysis:

[J Overall height: Sta. ; height ft.

O Limiting foundation soil strength:

Sta. . depth to
strength ¢ = degrees, c= ) psf
slope: SS= (h)to “ v)

(Repeat as needed on an added sheet for additional locations)

b. Specify the embankment stability analysis methodoiogy used (e.g, circular arc, sli'ding block, infinite slope, etc.):

c. Summary of stability analysis results:

Case i Loading Conditions Criticat Safety Factor » Criteria (Min.)
I~ | End of construction ‘ 1.3
! Sudden drawdown . 1.0
] Critical flood stage ) : S 1.4
" Steady seepage at flood stage 1.4
Vi Earthquake (Case I) : 1.0

(Reference: USACE EM-1110-2-1913 Table 6-1)

d. Was a seepage analysis for the embankment performed? CYes [INo
If Yes, describé methodology used:

e. Was a seepage analysis for the foundation performed? COyes [ONo

f.  Were uplift pressures at the embankment landside toe checked? OYes [ONo

g. Were seepage exit gradients checked for piping potential? CvYes [No

h. The duration of the base flood hydrograph against the embankment is hours,

Attach engineering analysis to support construction plans.

FEMA Form 81-89B, SEP 02 Riverine Structures Form MT-2 Form 3 Page 6 of 10




E. LEVEE/FLOODWALL (CONTINUED)

W/ A

6. Floodwall And Foundation Stability

a. Describe analysis submittal based on Code (check one):

[J uBC(1988) or 3 Other (specify):

Stability analysis submitted provides for:
If not, explain:

[J Overturning [J stiding

Loading included in the analyses were:

[J Lateral carth @ Pa= psf; Pp= psf

[J Surcharge-Slope @ ] surface psf

[J Wind @ Pu= psf ‘

O ‘Seepage (Uplift); ['_'I éarthquake @ Pog= -%g h
(] 1%-énnua!-chance significant wave height: ft.

[ 1%-annual-chance significant wave period: » ,-' sec.

d. Summary of Stability Analysis Results: Factors of Safety.

ltemize for each range in site layout dimension and loading condition limitation for each respective reach.

Criteria (Min) Sta To Sta To
Loading Condition
) Overturn Sliding Qverturn Sliding Overturn Sliding.

Dead & Wind 1.5 1.5
Dead & Soil . 1.5 1.5
Dead, Soil, Flood, & 1.5 1.5
Impact :
Dead, Soll, & Seismic 13 13

(Ref: FEMA 114 Sept 1986, USACE EM 1110-2-2502) _

(Note: Extend table on an added sheet as needed and reference)

e. Foundation bearing strength for each soil type:
Bearing Pressure Sustained Load (psf) Short Term Load (psf)

Computed design maximum

Maximum allowable

f.

Foundation scour protection [_1is, [} is not provided. If provided, attach explanation and supporting documentation:

Aftach engineering analysis to support construction plans.

FEMA Form 81-89B, SEP 02

Riverine Structures Form

MT-2 Form 3 Page 7 of 10




E. LEVEE/FLOODWALL (CONTINUED) /l// / /4

7.  Seftlement

a. Has anticipated potential settlement been determined and incorporated into the specnﬁed construction elevations to maintain the
established freeboard margin? COyes DONo

b. The computed range of settiement is ft. to ft.

- ¢. Settlement of the levee crestis determined to be primarily from :
] Foundation consolidation
3 Embankment compression
[J Other (Describe):
d. Differential settlement of floodwalls [] has [J has not been accommodated in the structural design and construction.

Attach engineering analysis to support construction pians.

8. Interior Drainage

a. Specify size of each interior watershed:

Draining to pressure conduit: _acres
Draining to ponding area: acres

b. Relationships Established

Ponding elevation vs. storage Yes No
Ponding elevation vs. gravity flow Yes No
Differential head vs. gravity flow Cyes [[INo
¢. ‘Theriver flow duration curve is enclosed: - EOYes [INo
d. Specify the discharge capaci_ty of the head pressure oonduit: ‘ ) cfs

e. Which flooding conditions were anaiyzed?

. Gravity flow (Interior Watershed) * [lYes [ONo
. Common storm (River Watershed) OYes [1No
. Historical ponding probability OYes [ONo
. Coastal wave overtopping : Oyes [dNo

If No fdr any of the above, attach explanation.

f. Interior drainage has been analyzed based on joint probability of interior and exterior fiooding and the capacities of pumpmg and outlet
facilities to provide the established level of flood protection. [J Yes [ No

If No, attach explanation.

g. Therate of seépage through the levee system for the base flood is cfs ‘
h. The length of levee system used o drive this seepage rate in item g: ft. ‘
|
|
|
|
I FEMA Form 81-898, SEP 02 Riverine Structures Form MT-2 Form 3 Page 8 of 10




E. LEVEE/FLOODWALL (CONTINUED) /\/ / A

8. Interior Drainage {continued)
i. Wil pumping plants be used for interior drainage? Clyes [INo

If Yes, include the number of pumping plants:
For each pumping plant, list:

Plant #1 ’ v Plant #2

The number of pumps

The ponding storage capacity

The maximum pumping rate

The maximum pumping head

The pumping starting elevation

The pumping stopping elevation
Is the discharge facility protected?

Is there a flood waming plan?

How much time is available between warning
and flooding?

Wil the operation be automatic? ['_'l Yes [dNo
If the pumps are electric, are there backup power sources? Eyes [JNo

(Reference: USACE EM-1110-2-3101, 3102, 3103, 3104, and 3105)

Include a copy of supporting documentation of data and analysis. Provide a map showing the flooded area and maximum ponding elevations for all
interior watersheds that result in flooding. .

9,  Other Design Criteria
a. The following items have been addressed as stated:
Liquefaction [Jis [Jis not a problem
Hydrocompaction [ is .[] is not a problem
Heave differential movement due to soils of high shrink/swell D is [ is not a problem

b. For each of these problems, state the basic facts and corrective action taken:

Attach supporting documentation

c. if:the Ieveegoodwall is new or enlarged, will the structure adversely impact flood levels and/or flow velocities floodside of the structure?
Yes No

Attach supporting documentation
d. Sediment Transport Considerations:

Was sediment transport considered? [JYes [JNo If Yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.

FEMA Form 81-89B, SEP 02 Riverine Structures Form MT-2 Form 3 Page 9 of 10




E. LEVEE/FLOODWALL (CONTINUED) A/ / /4

10. Operational Plan And Criteria
a. Are the plannedfinstalled works in full compliance with Part 65.10 of the NFIP Regulations? OvYes [JNo

b. Does the operation plan incorporate all the provisions for closure devices as required in Paragraph 65.10(c)(1) of the NFIP regulations?

OyYes [ONo
c. Does the operation Ip:l]an incorporate all the provisions for interior drainage as required in Paragraph 65.10(c)(2) of the NFIP regulations?
O Yes No

If the answer is No to any of the above, please attach supporting documentation.

1. Malntenance Plan

a. Arethe plannedllnstalled works in full comphance with Part 65.10 of the NFIP Regulations? Ovyes [INo
If No, please attach supporting documentation.

12. Operations and Maintenance Plan

Please attach a copy of the formal Operations and Maintenance Plan: for the leveeffloodwall.

F. SEDIMENT TRANSPORT
)

Flooding Source:
Narne of Structure:

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the

Base Flood Elevation (BFE); and/or based on the stream morphology, vegetative cover, development of the watershed and bank conditions, there is
a potential for debris and sediment transport (including scour and deposition) to affect the BFEs, then provide the following information along with the
" supporting documentation:

Sediment load associated with the base ficod discharge: Volume -acre-feet
Debris load associated with the base flood discharge: Volume acre-feet
Sediment transport rate (percent concentration by volume)

Method used to estimate sediment transport:

Most sediment transport formulas are intended for a range of hydraulic conditions and sediment sizes; attach a detailed explanation for using the
selected method.

Method used to estimate scour and/or deposition:

Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport:

Please note that bulked flows are used to evaiuate the performance of a structure during the base flood; however, FEMA does not map BFEs based
on bulked flows.

if a sediment anaiysis has not been performed, an explanation as fo why sediment transport (including scour and deposition) will not affect the BFEs
or structures must be provided.

FEMA Form 81-89B, SEP 02 Riverine Structures Form MT-2 Form 3 Page 100f 10
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