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PIMA COLNTY
REGIONAL FLOOD CONTROL DISTRICT
97 EABT CONGRESS STREET. THIRD FLOOR
TUCSON, ARIZONA B5701-1797
SUZANNE SHIELDS, PE. {520) 243-1800
DIRECTOR FAX (520 243-1821

Tuly 29, 2008

Mounir Boudjemaa
Revisions Manager
Michael Baker Ir. Inc.
3601 Faisenhower Avenue
Alexandria, VA 22304

RE: Camino Real Wash LOMR
Dear Mr. Boudjemaa:

Enclosed you will find a LOMR application from the Pima County Flood Control Disuriet for the
Camino Real Wash. Also enclosed 15 a check made out 1o the National Flood [nsurance Program
for $4.800.00. A copy ol the newspaper notification will be forwarded within the next month.
This LOMR i a follow-up to an approved CLOMR. FEMA case # 04-09-0400R {copy attached),
During the preparation of the LOMR we noticed an error with the hvdrology. As a result, the
upstream discharge was reduced from 2.067 cfs to 1,956 ofs. Castro Engineering has closed for
business therefore: please send all review comments o my attention.

Sincerely,

i R s

R. "Terry” Hendricks, CPM. Chief Hydrologist
Planning and Development Division

RTH/d:

CERTIFIED MAIL

Ce: Suzanne Shield, Chief Engineer and Director
Bill Zimmerman, Manager. Planning and Development Diviston
Priscifla Cornelio, Director, Department of Transportation. Pima County
Tames Vogelsherg, Floodplain Administrator. Chy of Tucson

Eonclosures



Federal Emergency Management Agency
Washington, D.C. 20472

0CT 0 4 2004

CERTIFIED MAIL N REPLY REFER TO:
RETURN RECEIMT REQUESTED Case Noo 04-09-0406R

The Honerable Rob Walkup Cormmunity: City of Tucson, AL
Mayor, City of Tucson Comupunity Noo 046

ity Hall

235 West Alanieda Street Tl

Tucson, AZ §57N
Tear Mayor Walkup:

This responds o o request that the Department of Homeland Security’s Federal Faergency Management
Aweney (FEMA) comment on the cffvcts that a proposed project would have on the effective Flood
Insurance Rate Map (FIRM) for Pima County, Ancona and Incarporated Areas (the effective FIRM for vour
commmunityy. in accordance with Part 65 of the National Flood Insurane Program (NFIP) regulations, Ina
letter dated December 22, 2003, Mr lan PoSharp, E LT, CFM, Assistunt Division Manager, Water
Resources, Castro Pogincering (_,umurmion, requesied that FEMA evaluate the effects along Camine Real
Wash that updated topographic mfovimation from the confluence with Rillito Creek (o approximately

300 feet upstream of River Road and the proposed projectUwould bave on the flood huzard intormation
shown on the effective FERM. The project will consizl of mmprovements to an existing channe! wdentificd
as West Downstream Channet from Rillito Creek to just dovwnstream of River Road; proposed construction
of a channel identified as Eost Downstrean Charme! from approsimately 250 feet north of Riflite Creck 10
approcdmately 100 feet south of the intersection of River Road and Camino Fablo Road; proposed
construction of four £-Joot by S-Joot reinforced-concrele box culverts (ROMs) beneath the mtersection of
River Road and Camino Real Road and two S<foor by S-foot RO Bs bencath the imersection of River Road
and Camino Pablo Road; proposed construction of stonm drain svstems from Ritlito Creek 1o the proposed
Fast Downstream Channel approximately 250 feet north of Riflito Creek: and proposed construction of a
tloodwall north of River Road which will extend nonh along the east qidr of Camino Real Dnive and north
along the west side of Camino Pablo Road. On the cffective FIRM, the Special Flood Hazard Area
(5FHA), the area that would be mundated by the flood having a l~--puguzi chance of being equaled oy
exceeded in any given veur (base flood), along Camino Real Wash s designated Zone A, with no Base
Flood Elevations determined.

All data required to complete our review of thus request for a Conditional Letier of Map Revision
(CLOMR)Y wore submitred with letters from Mr Sharp.

Because this revision request also affects the unincorporated areas of Pima County, o separate CLOMR for
that conuramity was issned on the same date as this CTLOMR

We reviewed the submitted data and the data used 1o prepare the effectine FIRM for vour community and
determumned that the proposed project meets e mimrnum Aoodplan mansgement oritera of the NEFIP. We
beheve that, i the proposed project s construciad as shown on the submitted vwndated work map entitled
"Fruure 4 Design Concept” and as described in the ‘-&Lhtt)il[u.l reports entittod "Conditonat Letter of Map
Revision for Canmno Real Wash Avea," dated Decanber 2 Cand "addendum to CondiGonal Letter
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of Map Revision for Camino Real Wash Area” dated June 24, 2004, all prepared by Castro Engineering,
Corporation. and the data Hsted balow e recetved, arevision e the FIRM would be warramed.

As aresubt of the proposed project and updated topographic adormation, the SFHA shown on the effective
FIRM along Canupse Real Wash will be removed from the conflucnoe with Rilluo Creck to approximatelv
300 feet upstream.  The base flood will be contained i the improved West Downstream Charused, the
proposed BEast Downstrearmn Chanped, and the sters drain systeras, The soaxusun decrease in SFHA
widthy, approximately 400 feer, will occur approesiately 1,900 feet downstrearn of River Road,

Upon completion of the project, your community may submt the data listed below and request that we
make a final determination on revising the effective FIRM.

#  Deiailed application and certification forms, which were used in processing this request, must be
used for requesting fnal revisions to the maps, Therefore, when the map revision request for the
arer covered by this letter is subputted, Forny 1, entitied "Overview & Concurrence Form,® must
he meluded. (A copy of this form s enclosed )

¢ The detaled apphication and centification forms hated below may be required if as-built conditions
ditfer from the conceptual plans, I required. plense submit new forms (copics of which are
enclosed) or annotated copies of the previeusky submited forms showing the revised mformation.

Form 2, entitted "Riverine Hvdrology & Hydraulics Form”
Form 3. entitled "Riverine Structures Form”

® TFffective September 1, 2002 FEMA revised the fee schedule for reviewing and processing
requests for condittonal and final modifications to pubbished flood information and maps, In
accordance with this schedule, the current fee for this map revision request is $3.800 and must be
recaved before we can begin processing the request. Please note, however, that the fee schedule 1s
subject to change, and requesters are required o submit the fee i effect at the thme ol the
submuttal. Payment of this fee shall be made Inthe form ol a check or money order, made pavable
in ULS. funds 1o the National Flood Insarance Program, or by credit card. The payment must be
forwarded to the following address:

Federal Hmergeney Managemaent Ageney
Fee-Charge Svstony Admdristracy
PO Box 3173
Memifield, VA 22116-3173

@  As-built plans. certified by a registered protfessional engineer, of all proposed profect elements
& Commuty acknowledament of the map revision request

*  Hydraulic analyses, tor as-built conditions, of the base flood if they differ from the proposed
condiiions modeis



s Belore FEMA can certify that the floodwall meets the requirements of Section 65,10 of the NFIP
regutations, the following ttenms must be addressed and appropriste documentaton subimitied,

o Please provide as-built pldm vertified by a registered professional engineer, that mehude the
rading along the north side of Kiver Road l)u\\'cvu the cast side of Camine Real Drive and
the west gide of Camine Pablo Road and the requirements o emsbankment constroction and

subgrade preparation,
o The top protection must tie niw the b
floodwall, and the grade and topuadt
o Phe operation and maintenanee plan sheuld address the manspeent of vepetation,

igh ground at the upsteearn and downstrems ends of the
hot the top protection should he consistent,

*  Ourreview revealed that the proposed condiions SFTTA boundary delincations at the upstream
limit of the project reach for Camine Real Wash do not te into the SFHA boundary delineations
shown on the effectve FIRM. Please revise the hydrautic analysis so that the proposed conditions
SFHA boundary delineations tie into the etfective SFHA bounduy delineations at the upstreary
tomat of the project reach for Camino Real Wash,

e Please provide a topographic work map, certificd by a registered profussional engineer, that shows
how the upsiream tunit of the proposed SFHA L based on the revised analvsis desceribed above, tes
into the SFHA boundary defineations shown on the effective FIRM. In addition, please subnut an
annotated FIRM, at the scale of the effective FIRM . that reflects the revised proposed conditions
analysis of the base floodpiain at the upstream it ol the proposed revision Tor Camino Rea)
Washe

After receiving appropriate documentation to show that the project has been completed, FEMA will initiate
o revision (o the FIRM,

The basis of this CLOMR 15, in whole ar in part, o channel-modification/cobvert project. NFIP repulations,
as cited 1n Paragraph 60.3(0)(7), require that communities assure that the tlood-careving capacity within
the altered or relocated portion of any watercourse s malitained, This provision is incorporated into your
community's existing floodplain management regulations. Consequently, the ulumate responsibibity {or
maintenance of the modificd channel and culverts rests with vour conmannity.

This CLOMR 15 based on minimum floodplam management criteria established under the NEFIP. Your
commnunity 1s responsible for approving all floodplain development and for ensuring all necessary permits
required by Federal or State law have been received. State, county, and cormunity officials, hased on
knowledge of local condiltons and i the interest of safety, may set higher stundurds for constraction in the
SFHA. Il the State, county, or comnunity has adopted more vestrictive or comprehensive floadplain
anapenient eriteria, these criteria ke precedence over the minimum NFIP criteria.

I you have any guestions regarding floodplain management reguiations for vour conmriumity or the NFIP in
general, please conaet the Consultation Coordination Oficer (CCON) for your community. Information on
the COO tor your conununity may be obtained by ealling the Director, Fadorad Insurance and Mitigaton



DHyvision of FEMA m Oasklond, Califorma, at (310) 627

Stncerely,

A Sk Lt bt o
o

Max H. Yuan, P.E., Project bngineer For:

Hazard [dentification Scetion

Mitigaiion Division

Eroergency Preparedness
and Response Directorale

Frelosures

el The Honorable Sharon Bronson
Chatr, Pima County
Hoard of Supervisoes

My Yash Desal, PE, CTM
Engmeering Manager
Techntenl Services Secnon

Departrment of Transportation
City of Tucson

Ms. Suzanne Shields, PUE.
Deputy Diirector
Pima County Flood Control Distro

My R Tery™ Hendroks, CFM

Chiel Hydrotosist

Fima County Department of Transportation
and Flood Control Dhstrict

Mr. Steve M. Dolan, CFM

Project Manager

Pirra County Depanment of Transponation
and Flood Control Disteict

Nr. Bran Cosson
NETP Coordimator
Arizona Department of Water Resources

Mr fan P Sharp, FLT.. CFM
Assisiant Division Manager
Water Resources

Castro Engineering Corporation

TR T vou have any questions regarding this
CLOMR, please call our Map Assisiones Cendor, (ol free. at 187 7-FERA WA (18773367

r Bellomna, PLE, CFM, Acting Chief
Huzard dentification Seetion
hlitigation Division
LErmergeney Preparedness
and Response Phrectorde
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1.0 Introduction

This study documents the As-built condition and provides hydraulic support for a LOMR revising the
Camino Real Wash from its terminus at the Rillito River to approximately 3000 feet upstream of River
Road. Thus revising the Effective FIRM Panels 040191637K, 04191645K for Pima County &
unincorporated areas. See Figure 1, Location and Vicinity Map.

Much of this analysis was presented as CLOMR case no. 04-09-0406R in October 04, 2004. As the
improvements were constructed as proposed in the approved CLOMR, the scope of this study was
expanded to include the analysis of the Camino Real Wash upstream of River Road to a point
approximately 3000 feet upstream in support of a revision based on better information.,

1.1 Authority for Study

This study is being conducted for Pima County Regional Flood Control District Contract #25-59-C-
13522-0507, April 27, 2007. Suzanne Shields P.E., District Chief Engineer/Director, has
acknowledged and accepted this study on behalf of Pima County and Andy Dinauer P.E. has
acknowledged and accepted this study on behalf of City of Tucson.

1.2 Methodology

Initial hydrology for this study was conducted in a 1998 study by Arroyo Engineering, Inc, and uses
the accepted Pima County Hydrology Method. Hydrologic input changes have been made by Pima
County Regional Flood Control District See Section 4.1. Hydraulics for this study were modeled with
the program HEC-RAS v. 3.1.3., HY8 and CulvertMaster. Cross-Section geometry and floodplain
delineation was generated with HEC GEORAS for ArcView 3.3

1.3 Resulis

This study confirms that improvements proposed within the CLOMR case No. 04-09-0406R have been
constructed in substantial conformance with the approved plans and when field changes were made by
the contractor, those changes have been evaluated and incorporated into the new models to reflect as-
built conditions. The new hydraulic models show that the 1% chance storm event is contained within
the Camino Real improvements and poses no flood risk to the properties downstream of River Road,
thus revising the current FIRM to remove special flood hazard areas from the Camino Real Wash.

Upstream of River Road, the effective Zone A floodplain has widened and is more accurate as a result
of better information. The new floodplain delineation ties into the effective Zone A floodplain
approximately 3200° upstream of River Road.

—_
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2.0 ADWR/FEMA FORMS

ﬁf;‘%’é;’ff’s':‘l;‘:;?&‘;’l'; Abstract Isli:xt:;;yl Restudy | CLOMR | LOMR | Other
Section 2.1: Stady Documentation Abstract for FEMA Submittals
2.1.1 Date Study Accepted
2.12 Study Contractor Castro Engineering
Contact(s) Frank Fry P.E., Adrian Leon, E.LT.
Address 3580 W. Ina Rd. Tucson, AZ 85741
Phone (520) 293-2550
Internal Reference Number
2.13 FEMA Technical Review
Contractor
Contact(s)
Address
Phone
Internal Reference Number
214 FEMA Regional Reviewer
Phone
2.1.5 State Technical Reviewer
Phone
2.1.6 Local Technical Reviewer gz;rég%ﬁ?;?, CFM, Pima County Regional Flood
Phone (520)-243-1800
2.1.7 Reach Description Camino Real Wash, FIRM Panels 04019C1637K,
04019C1645K
2.1.8 USGS Quad Sheet(s) with original | N/A
photo date & latest photo revision
date
2.1.9 Unique Conditions and Problems | The Reach encounters many properties with patio walls,
which may act as levees. Two flood walls are designed on
the project.
2.1.10 Coordination of Q’s Discharges Discharge was determined in separate study approved at
(Agency, Date, Comments) tl_]f: CLOMR stage. Both City of Tucson and Pima County
signed community acknowledgement.
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2.1 FEMA FORM

The MT-2 forms are included as required by CLOMR case No. 04-09-0406R. Basis for revision
request is a physical change and better information. See Appendix B.1 for forms.
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3.0 Survey and Mapping
3.1 Field Survey Information

Two field surveys were conducted by Castro Engineering Corp. The objective of the survey was to
obtain elevations of the ground at the location of the upstream floodplain. This includes any structures
that would influence the natural flow of water. The east and west downstream channels were surveyed
to ensure the elevation of the existing ground at the channel banks was higher than the water surface
elevation obtained in HEC-RAS. Field surveys were also used to verify inverts of culverts for the
upstream and downstream reaches. Survey provides elevation on the NAVD 88 vertical Datum. The
field notes can be found in Appendix C.

3.2 Mapping

The project site is located within Pima County and within the incorporated limits of Tucson, Sections
20, 21, and 28 of Township 13 South, Range 14 East, Gila and Salt River Baseline and Meridian. All
elevations given in this LOMR are on the NAVD 88 vertical datum. Year 2005 LiDAR imagery was
obtained from Pima County Department of Transportation, GIS division. Aerial imagery is also year
2005, and is pre-construction of Camino Real Improvements.

4.0 Hydrology
4.1 Method Description

Arroyo Engineering on the behalf of Pima County has previously documented existing conditions and
hydrologic characteristics. Refer to the CLOMR package. Pima County Regional Flood Control
District has adjusted the basin factor that was used in the hydrologic analysis of the CLOMR. The
basin factor was adjusted from 0.039 to the more applicable value of 0.041. The resulting change of,
the 1% chance flood event, discharge is reduced to 1956 cfs, from the previously modeled 2067 cfs in
the CLOMR. See Appendix D.5

4.2.0 Parameter Estimation
Refer to the CLOMR.
4.2.1 Drainage Area Boundaries

The drainage area studied is a portion of the Camino Real Wash watershed.

TDN REPORT 7/01/2008
Camino Real Wash Castro Job No.PCFCDO009

(astro Engineering.,  Pima Gounty A2 5

tonswlling engarets < and sutveydss



4.2.2 Watershed Work Maps
Refer to CLOMR

4.2.3 Gage Data

N/A

4.2.4 Statistical Parameters
N/A

4.2.5 Precipitation

N/A

4.2.6 Physical Parameters

See Arroyo Report

4.3 Problems Encountered During the Study
4.3.1 Special Problems and Solutions

N/A

4.3.2 Modeling Warning and Error Messages
Not Applicable to this study.

4.4 Calibration

Not Applicable to this study.

4.5 Final Results

4.5.1 Hydrologic Analysis Results
See Arroyo Report in CLOMR

4.5.2 Verification of Results

See Arroyo Report
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5.0 Hydraulics

5.1 Method Description

The Camino Real Wash has two components an improved reach and a natural reach. The natural reach
exists upstream of River Road and consists of a typical desert wash while the improved reach begins at
the cross-drainage inlets at the upstream side of River Road and continues as fully lined improvements
until its confluence with the Rillito River.

Because of the significantly different components, Camino Real Wash was modeled n two distinct
methods. First, the upstream natural component of Camino Real would be modeled with HEC-RAS in
a sub-critical flow regime and would use the River Road cross-drainage culverts headwater elevations
as a downstream boundary condition. Second, the downstream improved component would be
modeled in a super-critical flow regime, as allowed by FEMA Guidelines and Specifications when
channels are fully lined and not susceptible to erosion, using HEC-RAS and an upstream boundary
condition of normal depth as flow leaves the culverts.

Overall, the methodology does not differ from what was presented in the CLOMR, with the exception
that the reach upstream of River Road was originally modeled with HEC-2. As stated previously, the
scope of the study was expanded to re-model the floodplain in the upstream channel (beyond the limits
of the CLOMR), and it was determined that HEC-GeoRAS was the tool we preferred to use to
accomplish this. HEC-RAS was selected because of its compatibility with the pre-processing output of
HEC-GeoRAS.

Cross-culverts under River Road continue to be evaluated with the Federal Highway Administrations
HY8 computer program to maintain consistency with the CLOMR. The reason the culverts are not
modeled within HEC-RAS is that the upstream east culvert has a side lateral weir which feeds the
Overflow Channel. HEC-RAS does not allow a lateral weir at the structure inlet face. Additionally,
the HY8 program calculates headwater which is used as a boundary condition for the upstream models.
As stated previously, the downstream is modeled in a supercritical regime while the upstream is
modeled in a sub-critical regime. HEC-RAS cannot accommodate the change of a regime from reach
to reach, so it is with this limitation that it also supports the external calculation of the culverts which
divide the upstream and downstream reaches.

5.2 Work Study Maps

Work maps are provided to display the stream alignments, cross-sections, structures, floodplain
delineations, topography, and aerial photos. The work maps are separated into the Upstream Reach,
Figure 2, and the Downstream Reach, Figure 3. See Exhibit Maps for figures.

The Downstream Reach displays the east and west downstream channels and was prepared in
AutoCAD. Because new aerial and topography was not available to show these improvements
constructed, the workmap shows the AutoCAD channel linework as shown originally in the plans.
Additionally, hydraulic cross-sections are shown and labeled with HEC-RAS river stations. The
improvements downstream will effectively contain the 1% chance flood event and therefore it is
anticipated there will not be any floodplain delineation downstream of River Road on the revised
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FIRM, rather there will be lines representing the channels and culvert structures which will be labeled
“Contained in Channel”, “*Contained in Culvert”, etc.

The Upstream Reach Figure was generated with ArcView 9.3 and the floodplain 1s projected in both
the Pima County State Plane Coordinate system and the FEMA, UTM coordinates system. The
workmap shows an aerial photo, contours, channel and inlet improvement linework, drainage
structures, split flow junction, and hydraulic cross-sections with HEC-RAS river stationing. This
exhibit also shows how the floodplain ties to the existing Zone A floodplain on the upstream limit.

Judging by the scale of the effective FIRMs it is anticipated that the revised floodplain will remain a
Zone A, and the hydraulic modeling has been carried out accordingly under this assumption.

5.3 Parameter Estimation

5.3.1 Roughness Coefficients

Manning’s Roughness coefficients were estimated using the Table 8.1: Manning’s Roughness
Coefficients in the ‘Standards Manual for Drainage Design and Floodplain Management In Tucson,
Arizona’ December, 1989 (Revised July, 1998). The method to determine Manning’s Roughness was
observation and analysis of aerial photos provided by Pima County, along with field visits to verify
findings. Photos were taken to show field conditions of the Camino Real Wash. For all cross-sections
that were established in the CLOMR by Castro Engineering, the Manning’s roughness value was
maintained.

5.3.2 Expansion and Contraction coefficient

Values for contraction and expansion coefficients were selected in accordance with HEC-RAS
guidelines. For the downstream channels and culverts there is almost no contraction or expansion
taking place due to the consistency in the channel section and culverts sizes; values were selected
accordingly.

5.4 Cross Section Description

There are four HEC-RAS river reaches for the Camino Real Wash north of River Road. The main
reach flows from north to south and splits into the east and west branches at the junction. The last
reach is the overflow channel that conveys overflow from the east branch to the west culvert. The
following table correlates the reaches to their HEC-RAS nomenclature:

Table 1: Reach Descriptions

River Reach HEC-RAS Nomenclature River Station Range
Main reach Camino Real Upstream 8+46.09 to 34+29.86
West Branch Camino Real West 0+67.63 to 7+51.24
East Branch Camino Real East 0+38.44 to 6+33.54
Overflow Weir Overflow 0+00 to 2+37.37
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Cross sections were obtained by establishing a stream centerline for the portion of the Camino Real
Wash using the contour and aerial photo information provided by Pima County GIS Division, and
developing a cross section that is perpendicular to flow in that area. Cross Sections were placed at
approximately 100° intervals, and at locations just upstream and downstream of drainage structures
(i.e. bridges and culverts). The stationing convention used was stationing increases in the upstream
direction. All cross sections that were established for the CLOMR analysis and overlap with this
LOMR analysis remain unchanged, however stationing has been revised to match the revised stream
centerline.

Downstream channel cross-section locations did not change except at locations where field

modifications to the plans were made and new cross-sections were necessitated. River stations should
be consistent with the CLOMR.

5.5 Modeling Considerations

5.5.1 Hydraulic Jump and drop analysis

HEC-RAS uses the momentum equation to determine hydraulic jumps. A true hydraulic jump is when
the flow regime transitions from supercritical to subcritical and would be evident when looking at a
profile that was run in mixed regime. We did not run a mixed regime for our downstream channels
because the results indicate the flow remains supercritical. If there were any possible locations of
hydraulic jumps, the results would show the water surface elevation defaulting to critical depth and
that is not the case.

We also did not run a mixed regime for our upstream reach as this is a natural earthen wash and should
be run in sub-critical for the highest/most-conservative water surface elevation.

5.5.2 Bridge and Culverts

The west branch of the Camino Real Wash north of River Road (Camino Real West) has three
culverts, and one bridge structure that were not modeled within the CLOMR. At each culvert location
there are two 367 corrugated metal pipes. Survey crews shot the inverts on these culverts and the field
notes are included in Appendix C.

The major culverts crossing River Road were constructed as proposed in the CLOMR. As-builts will
document that. The culvert at River Station 15495 in the downstream west channel was proposed to be
replaced with a free-span bridge within the CLOMR. After further analysis, it was determined that the
existing culvert was viable and could contain the 100-year flood without overtopping. A revised
analysis has been included as documentation.

A two-barrel culvert west of Camino Real Rd, previously proposed in the CLOMR, was constructed
per plan, This culvert was provided to drain the flow which is trapped on the west side of Camino
Real Road. The flow to this culvert will be described in more detail in Section 5.5.4.
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The existing 2-barrel 6'x4° RCBC at the downstream end of the east downstream channel (River
Station 74+77) was surveyed. This culvert was built as anticipated by an adjacent development and is

consistent with the CLOMR analysis.

Table 2: Structures South of River Road

Summary Table Structures South of River Road
Structure Description Location Modeling As-builts
Intersection of River River Road As-
West Culvert 4-8'x5' RCBC and Camino Real, HEC-RAS3 builts signed
North of River Rd. 7/20/07
Intersection of River River Road As-
East Culvert 2-8'x5' RCBC and Camino Pablo, HEC-RAS builts signed
: North of River Rd. 7/20/07
Overtlow channel River Road As-
Weir from east culvert to E:;vtv%irk\évﬂest and HEC-RAS builts signed
west Culvert 7/20/07
River Road As-
R STA.15+95 on West . .
Culvert 3-4'x6' RCBC Downstrearn Channel HEC-RAS builts signed
7/20/07
Table 3: Structures Upstream of River Road
Summary Table of Structures Upstream of River Road
Structure | Description | Location Modeling As-builis
Bridge STA.191.64
spanning at private
Bridge approx.16', | driveway HEC-RAS
3' above east of
ground Camino Real
Field Survey
STA.288.25
. east of
Culvert 3-24" CMPs Camino Real HEC-RAS
Road. Field Survey
S5TA.380.66
Culvert | 3-24* CMPs | 888t Of HEC-RAS
Camino Real
Road Field Survey
STA.534.18
" East of
Culvert 3-24" CMPs Camino Real HEC-RAS
Road Field Survey
5.5.3 Levees and Dikes

Two floodwalls were designed and constructed on this project. The floodwalls have not changed in
location from the CLOMR submittal. As-builts of the top of walls have been provided and the models
have been updated to show sufficient freeboard in accordance with Part 65.10 of the NFIP regulations.
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The HEC-RAS models will show the floodwalls on the Overflow reach upstream of River Road and on
the West Downstream Channel near the bend. Structural analysis was provided on the CLOMR MT-2
forms and will be re-submitted for reference in Appendix E.4.

In order to meet NFIP guidelines as listed at 44 CFR §65.10, Terracon Consultants, did an analysis to
ensure that Embankment Protection, Embankment and Foundation Stability, and Settlement were all
acceptable per FEMA requirements. Per the letters dated March 17, and April 3, 2008, found in
Appendix E.4, it was established that the embankments were expected to be resistant to erosion. It was
also found that due to the short duration of the 100-year flood, and a low water surface elevation
differential in a flood condition, that minimal seepage potential is expected. And based upon the field
results and laboratory tests the expected total settlement is not to exceed one-inch. We have verified,
based upon the As-built data that even with the maximum settlement of one-inch the floodwalls still
provided adequate freeboard.

The Region IX Levee certification checklist has been filled out and provided within the Operations and
Maintenance (O & M) Plan. In addition, within the O & M Plan, there is a copy of the official levee
maintenance plan for Pima County, adopted by the Pima County Board of Supervisors.

Table 4: Levee Structures
Summary Table Levee Structures Impacting Camino Real Wash

Structure Description Location Modeling As-builts
River Road As-
Constructed floodwall | Left Bank of Overflow . )
Floodwall North of River Road Channel HEC-RAS builts signed
7/20/07
‘ . STA10+75 to River Road As-
Floodwall | HuPerejevation STA11476 West HEC-RAS | builts signed
Downstream Channel 7/20/07

5.5.4 Islands and Flow Splits _

On the Camino Real Upstream Reach a flow split occurs right after River Station 8+46. This flow split
was modeled in the CLOMR at the same location but with HEC-2, Ag it was stated earlier because the
entire upstream reach was added to the scope, the Upstream Reach was modeled with HEC-RAS.
HEC-RAS models the flow split with the momentum equation which is different methodology than
HEC-2. The discharges below the split are 1205 cfs for the Camino Real West Reach and 1151 fs for
the Camino Real East Reach at River Road; these values include the additional 200 cfs used as a safety
factor to account for changes over time to the split. The CLOMR showed discharges of 1300 cfs and
1200 cfs at River Road respectively, with the new methodology imposed by Pima County Regional
Flood Control, the new discharges have been decreased slightly. Please refer to the CLOMR for the
composition of the flows at each culvert.

An additional split occurs and was documented in the CLOMR. Flow in the Camino Real West reach
becomes divided as it approaches River Road. A flow distribution was performed on River Station
1421.37 and it was determined that 69 cfs is carried in the roadside ditch west of Camino Real Road.
This flow was accounted for in the design of River Road cross drainage and is collected and conveyed
to the (2) 36” RCPs inlet. '
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5.5.5 Ineffective Flow Areas
Ineffective flows were modeled similar to the previous analysis.

5.5.6 Supercritical Flow
The East Downstream Channel and West Downstream Channel were both modeled in a super-critical
flow regime as stated in Section 3.1.

5.7 Problems Encountered during the Study

As documented in the CLOMR there is a natural flow split around a group of houses in the upstream
reach. The residences have exterior privacy walls that act to divert water around the houses in the
respective Camino Real East and Camino Real West reaches. The walls do not meet certification
requirements listed in Part 65.10 of the NFIP regulations and therefore must be assumed to fail.
However, it was discussed in the Arroyo Engineering Report (see CLOMR) that the “walls-in-place”
condition is actually the worst-case scenario for water surface elevations and floodplain extents.
Acknowledging that this area will be mapped as a Zone A, the worst-case flood limits are the more
appropriately mapped limits. As a result, the Upstream Reach, specifically the Camino Real East and
Camino Real West channels were modeled with the levee option in HEC-RAS to simulate the effect of
the privacy walls.

5.8 Calibration
Gage data or documented historical high-water marks do not exist for Camino Real Wash.

5.9 Final Results

5.9.1 Hydraulic Analysis Results

The results confirm that the improvements proposed and constructed in substantial conformance with
the CLOMR serve to contain the 1% chance floodplain downstream of River Road. Upstream of River
Road the floodplain has become wider and has been re-delineated to approximately 3200 feet upstream
of River Road where it ties into the effective Zone A floodplain limits. Refer to Appendix E for the
Hydraulic Analysis supporting documentation. Refer to Figure 2, Upstream Reach and Figure 3,
Downstream Reach for revised floodplain limits and proposed improvements respectively. See Tables
Below.
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Table 5: Bridge Summary Table

Plan: wwalls
Camino Real W
West RS: 191.64
Profile: PF 2
E.G. US. (it) 2389.64 | Element Inside BR US | Inside BR DS
W.S. US. (ft) 2389.47 | E.G. Elev (ft) 2389.57 2389.07
Q Total (cfs) 1151 | W.S, Elev (ft) 2388.96 £388.62
Q Bridge (cfs) 141.08 | Crit W.S. () 2388.96 2388.62
Q Weir (cfs) Max Chi Dpth (ft) 4.18 4.2
Weir Sta Lit (ft) Vel Total (ft/s) 4.88 3.91
Woeir Sta Rgt (ft) Flow Area {sq ft} 235.92 294.18
Weir Submerg Froude # Chl 0.45 0.38
Weir Max Depth
(ft) Specif Force (cu ft) 463.17 438.49
Min El Weir Flow
{ft) 2385.74 | Hydr Depth (ft) 1.25 .95
Min El Prs (f) 2387.69 | W.P. Total (f) 232.64 353.38
Delta EG (ft) 0.81 | Conv. Total (cfs) 7323.8 8795.6
Delta WS (it) 1.08 | Top Width (ft) 272.69 310.62
BR Open Area (sq
ft) 37.37 | Fretn Loss (ft) .26 0.08
BR Open Vel (it/s) 3.78 | C & E Loss (it) 0.04 0
Coef of Q Shear Total (Ib/sq ft) 1.56 0.89
Br Sel Method Energy only Power Total (Ib/ft ) 7.63 3.48
Table 6: Culvert Summary Table
HEC-RAS Plan: wwalls River: Camino Real W Reach: West Profile: PF 2
_ EG. W.S. Min _EI Q _ Culv | Culv | Culv { Culv Cul_v
River Sta ljS. US. Weir Culv | QWeir | Vel | Vel | Frctn | Entr Exit
Flow Group us | DS Ls Loss Loss
{ft) {ft) {ft) (cfs) (cfs) (ft/s) | (fUs {ft) (ft) {ft)
534.16 Culvert | 2395.5 | 2395.31 | 2393.27 | 24.97 | 1336.67 | 53| 53| 0.21 0.22 0.13
380.66 Culvert | 2393.1 | 2392.68 | £3980.28 | 23.75 | 1333.66 | 5.04 | 5.04 | 0.22 0.2 0.01
288.25 Culvert | 2391.5 2391 | 2387.42 | 41.86 | 1318.61 | 479 | 4.79 | 0.19 0.32 0.01
Table 7: Upstream Reach Summary Table
River: Camino
Real Reach: Upstream
Aversia | Q| MinCh | Ws. | Crit | vel | Top | Hyar | TOpde | Sa St
Total El Elev W.ES. Chnl | Width | Depth Channel Left Right_|
{cis) (ft) {ft) (ft) (ft/s) (ft) {ft) (ft) {ft)
3429.864 | 1956 | 2453 94 | 2456.13 2456 | 5.01 | 349.42 1.12 0.83 49.51 | 398.94
3331.857 1956 | 2451.65 | 2454.45 | 2454 .45 6.46 | 235.79 1.28 1.01 114.84 { 350.63
3241.052 1956 | 2449.91 | 2452,.33 | 2452.33 6.04 2947 1.1 1.01 74.58 | 374.73
3150.14 | 1956 | 2447.96 | 2450.84 | 2450.84 | 6.13 | 281.66 1.13 1.02 30.36 | 326.06
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River: Camino _
Real Reach: Upstream
versa | Q@ | Minch | ws. | cit | vel | Top | Hydr Fr";de Vﬁ’tg Vﬁ’tg
Totai El Elev W.S. Chnl | Width | Depth Channel Left Right
{cfs) {ft) (ft) (ft) {ft/s) (ft) {tt) (ft) (ft)
3051.702 1956 | 2446.02 | 2448.29 | 2448.28 5.64 | 358,34 0.97 1.01 78.62 | 442.65
2936.949 1956 | 2443.55 | 2445.98 | 2445.98 5.62 | 360.44 0.97 1 75.97 | 518.16
2852.425 | 1956 | 2441.97 | 2444.01 | 2444.01 5.17 1 457.38 | 0.83 1 33.18 541
2743.588 1956 | 2439.89 | 2441.84 | 2441.84 524 | 451.92 0.84 1 41.06 616.8
2625.161 1956 | 2437.53 | 2439.56 | 2439.51 4.95 | 459.29 0.87 0.93 19,33 | 576.29
2477176 1 1956 | P433.79 | 2436.85 | 2436.85 | 6.78 | 206.09 1.4 1.01 217.39 | 486.18
2383.522 1956 | 2431,92 | 2435.01 | 2435.01 578 | 328.11 1.03 1 65.14 447.6
225596 | 1056 | 2429.12 | 2431.89 | 2431.81 5.4 | 376.17 1.01 0.88 31.87 | 526.78
2141.959 1956 | 2427.32 | 2429.66 | 2429.66 5.05 | 485.06 0.8 1 45,83 | 551.95
2064.338 1956 | 2424 54 | 242817 3.16 | 494.08 1.25 0.5 70.55 | 706.06
1943.236 1956 2422.5 | 2425.39 | 2425.32 469 | 534.21 0.82 0.84 121.73 | 727.32
1871.821 1956 | 2420.99 | 2423.64 | 2423.64 5.33 | 450.43 0.81 1.04 99.43 | 698.52
1821.303 1956 | 2420.08 | 2422.47 | 2422.47 5.26 | 438.74 0.85 1.01 50.35 | 614.33
1773.468 1956 | 2418.78 | 2421.33 | 2421.33 5.41 420.3 0.86 1.03 2267 | 51719
1647.316 1956 | 2415.75 | 2418,52 | 2418.52 544 | 395.02 0.91 1.01 19.74 | 484.41
1542 871 1956 | 2413.72 | 2416.09 | 2416.09 5.39 | 424.03 0.86 1.03 35.68 | b57.34
1424.651 1956 | 2411.46 | 2413.55 | 2413.38 4.47 | 421.39 1.04 0.77 82.42 | 567.92
1314.441 1956 | 2408.92 | 2411.47 | 2411.47 5.81 | 325.03 1.04 1.01 62.94 | 540.26
1181.912 1956 | 2406.35 | 2408.82 | 2408.82 6.16 | 275.01 1.15 1.01 63.83 | 493.53
1062.566 | 1956 | 2404.16 | 2406.37 | 2406.37 | 5.88 | 310.4 1.07 1 57.69 | 496.56
944 986 1966 | 2400.72 | 2403.33 | 2403.33 5.88 | 313.13 1.06 1.01 59032 | 471.32
846.091 1956 | 2395.86 | 2401.37 | 2401.34 5.75 | 390.59 1.03 1 40.18 | 486.61
Table 8: East Reach Summary Table
River: Camino
Real Reach: East
Gversa | Q@ [ Minch | ws. | cit | Vel | Top | Hydr Fro;de V?tg v?tg
Total El Elev W.S. Chnl | Width | Depth Channel Left Right
(cfs) (ft) {ft) (ft) (ft/s) (ft) {ft) (ft) (ft)
633.541 1205 2397.4 | 2400.02 | 2399.81 6.08 | 163.13 1.5 0.78 58.17 211.3
480.056 1205 | 2394.48 | 2397.03 | 2396.76 5.48 127.2 1.67 0.69 33.68 | 160.88
365.03 | 1205 | 2392.72 | 2394.73 | 2394.44 | 418 | 157.8 1.54 0.58 40.19 | 197.99
300.27 | 1205 | 2391.21 | 2393.04 | 2393.04 | 5.74 | 203.68 1.09 0.87 0| 203.68
252 61 12056 | 2389.08 | 2391.56 | 2391.56 6.57 301.5 0.94 1.01 2297 | 324.47
222.919 1205 | 2386.79 2390.7 2390.7 6.34 | 246.07 1.03 0.79 10.28 | 256.35
199.073 1205 | 2385.18 | 2389.66 | 2389.66 8.04 | 117.46 1.33 0.91 0 179.9
153,126 | 1205 | 2384.52 | 2388.87 | 2388.87 8.8 | 70.31 1.97 0.97 0] 138.52
98.849 | 1205 | 2382.43 | 2387.05 | 2387.05 8.9| 5516 246 1 2 57.16
38.444 1205 | 2378.19 | 2383.21 | 2382.92 8.15 56.1 2.64 0.88 6.87 66.1
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Table 9: West Reach Summary Table

River: Camino Real Reach: West
. . Froude Sta Sta
River Sta Tgal erélCh \l/EVIeSv v(\?nst crmi | widh Siey;t:\ # WS. | WS,
Channel Left Right
(cfs) {ft) (o) {ft) (ft/s) (ft) (ft) {it) (ft)
751,24 1151 | 2396.85 | 2399.87 | 2399.48 | 6.07 | 300.35 ] 2.15 0.71 0] 379.35
581.907 1151 | 2393.29 | 2395.54 | 2395.54 5.96 | 295.52 0.93 0.98 299 | 359.28
552.659 1151 | 2392.36 | 2395.15 | 2394.76 4.16 361 1.29 0.59 0 361
534.16 | Culvert
523.966 1151 | 2391.96 | 2394,54 | 2394.36 4.87 | 313.69 1.03 0.68 0| 351.69
465,158 1151 | 2390.55 | 2393.88 | 2393.41 3.9 | 294.76 1.38 0.47 0] 372.91
396.133 1151 | 2389.52 | 2392.38 | 2392.34 7.12 | 278.49 1.17 1.06 10 | 379.49
380.66 | Culvert
365.77 1151 | 2388.94 | 2392.06 | 2391.82 | 3.99 | 323.28 1.28 0.55 0| 368.28
330.884 1151 | 2388.16 | 2391.44 | 2391.29 6.28 | 264.98 1.27 0.82 0 368.6
301.971 1151 | 2386.96 | 2390.82 | 2390.82 6.12 | 222.92 1.09 0.73 0] 361.58
288.25 | Culvert
273.774 1151 2386.5 | 2380.17 | 2389.93 6.17 | 188.28 1.11 0.76 0} 362.18
257.256 1151 | 2386.17 | 2389.57 | 2389.48 6.31 | 211.08 0.97 0.77 8.79 1 367.67
221.641 1151 | 2385.03 | 2389.49 | 2388.56 | 4.09 | 262.23 1.6 0.42 0] 382.83
203.926 1151 | 2384.78 | 2389.47 | 2388.21 3.78 | 297.86 1.99 0.37 0] 391.86
191.64 | Bridge
181.696 1151 | 2384.42 | 2388.38 | 2388.27 5.04 | 298.18 0.9 0.65 0] 395.36
167.778 1151 | 2384.21 | 2387.99 | 2387.99 6.89 | 313.04 0.81 0.88 7.51 388.98
121.367 1151 | 2382.36 | 2387.27 | 2387.27 6.65 | 320.47 0.88 0.71 2.1 374.83
67.625 1151 | 2378.61 | 2384.35 | 2384.35 9.35 52.6 2.35 0.98 159.45 | 224.53

Table 10: South Reach Summary Table

River:Overflow Reach: South
Riversta | @ | MinCh | ws. | crit | vel | Top | Hyar | PO/ V&\;’tg Vﬁtg
Total El Elev W.S. Chnl | Width | Depth | ~, Left Right
(cfs) (f) (ft) {ft) {ft/s) (ft) (ft) (f) (ft)
237.369 370 | 2381.18 | 2382.77 | 2382.56 443 | 73.94 1.13 0.73 15.74 89.68
199,788 370 | 2380.38 | 238225 | 238218 | 5.81 | 53.38{ 1.19 0.94 19.33 72.72
174.844 370 | 2379.45 | 2382.29 | 2381.59 4.27 46 1.89 0.55 9.94 55.94
149.791 370 | 2379.26 | 2381.76 | 2381.65 6.53 348 1.62 0.9 18.31 3.2
129.767 370 | 2378.48 | 2381.79 | 238119 | 5.48| 31.75| 2.13 0.66 17.62 49.36
99.652 370 | 2378.21 | 2381.08 | 2381.08 | 7.85 | 24.61 1.92 1 19,71 44,32
74912 370 | 2377 .41 2381.1 | 2380.27 546 | 27.05 2.51 0.61 18.79 45.84
50.145 370 | 2377.1 | 2381.04 | 2380.11 522 | 28.23 2.51 0.58 18.6 46.83
25.011 370 | 2376.47 | 2381.14 | 2379.37 3.79 | 33.26 2.94 0.39 18.19 51.45
0.002 370 | 2375.85 2381.2 | 2378.28 2.63 41.2 3.5 0.22 15.81 59.14
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*

5.9.2 Verification of Results
The results are reasonable and compare well with the CLOMR analysis.

Section 6: Erosion and Sediment Transport
6.1 Method description

The Camino Real Improvements have been analyzed for sedimentation potential which was
documented within Section 2.8 of the CLOMR:

“Potential sedimentation has been analyzed for the downstream channels and the RCBC crossings
following methodology by Simons, Li & Associates as presented in the City of Tucson Standards
Manual for Drainage Design and Floodplain Management in Tucson, Arizona (Reference 10). The
sediment transport ratio equation, while presented as an equation to analyze culvert transport
potential, has been used to analyze channel transport potential as well as culvert transport potential.
The sediment transport ratio is calculated using information including discharge, longitudinal
slope, Manning’s roughness coefficient, and hydraulic radius of flow for the approach channel and
the structure in question. A calculated ratio of less than one suggests that the structure will be able
to transport the sediment being delivered by the approach channel, while a calculated ratio greater
than one will suggest that the structure should be redesigned.”

“Cross sectional information for the approach channels was taken from the HEC-2 cross section
upstream of the drop structures for the improved upstream channels. The flow area, wetted
perimeter, and weighted Manning’s roughness coefficient were taken from a HEC-RAS model
based on the HEC-2 models. The flow area and wetted perimeter for the culverts were found by
assuming critical depth within the culverts and calculating these values. The calculations,
contained within the appendix, show that the downstream channels and the RCBC structures will
be able to transport the sediment being delivered by the approach channel.”

As improvements were constructed per plan, re-evaluation of sedimentation potential should not be
necessary.

An evaluation of Erosion potential was not necessary as all improvements are designed as fully lined
channels. Adherence to the Operation and Maintenance plan is required to ensure that all channel
protection is intact and fully functional.

6.2 Parameter estimation

The sediment transport ratio was calculated using information including discharge, longitudinal slope,
Manning’s roughness coefficient, and hydraulic radius of flow for the approach channel and the
structure in question.

6.4 Modeling considerations

N/A
TDN REPORT 7/01/2008
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6.5 Problems encountered during the study
N/A

6.6 Calibration

N/A

6.7 Final results

6.7.1 Erosion and sediment transport analysis results

Results for sedimentation potential can be found in Appendix C of the CLOMR application. There is no
erosion potential as long as the Operations and Maintenance Plan is carried out.

6.7.2 Verification of results

On July 28, 2007 a severe storm hit the Camino Real Wash Watershed. While the Camino Real Wash
watershed is not gauged, adjacent watershed gages indicated that 2.52” of rain fell (2 inches of that
occurred in a two hour period). The following pictures show the aftermath of the storm and substantiate
that sedimentation is not a problem as the improvements have sufficient capacity to convey the sediment

supply.

tomselung thineers ¥ and sarveyors
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East Upstream Inlet (Looking Downstream) West Upstream Inlet (Looking Downstream)

East Upstream OQutlet (Looking Upstream)

West Upstream Outlet (Looking Upstream)
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APPENDIX A
REFERENCES
FOR
CAMINO REAL WASH
LOMR



City of Tucson, 1998, Standards Manual for Drainage Design and Floodplain
Management in Tucson, Arizona; City of Tucson Department of Transportation,
Engineering Division, Revised July 1998

Arroyo Engineering, Inc., 1998, Hydrologic and Hydranlic Analyses of Camino Real
Wash Between Rillito Creek and Camino La Lomita, Prepared for: Pima County
Department of Transportation and Flood Control District, March 15, 1998.

U.S Ammy Corps of Engineers, HEC-RAS V.3.1.3, May 2005, www.hec.usace.army.mil

Environmental Systems Research, Institute, Inc. (ESRI), 2005, ArcView software version
3.1, www.esri.com

Federal Highway Administration, 2001 HY8 software version 6.1, www.tha.dot.gov

Haestad Methods Inc., 1995-2000, CulvertMaster software version 2.0,
www.haestad.com
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FEDERAL EMERGENCY MANAGEMENT AGENCY
OVERVIEW & CONCURRENCE FORM

O.M.B No. 3667-0148
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 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 completed survey to the above address.

A. REQUESTED RESPONSE FROM FEMA

This request is for a (check one):

O CLOMR:

X LOMR:

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).

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

B. OVERVIEW

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

Community No. Community Name State Map No. Panal No. Effective Date
Ex: 480301 City of Katy T 480301 0005D 02/08/83
480287 Harris County TX 48201C 0220G 09/28/90
04019 Pima ('_Jounty AZ 04019 1637K 02/08/99
04019 Pima County AZ 04018 1645K 02/08/99

2. Flooding Source: Camino Real Wash

3. Project Name/ldentifier: Camino Real Wash LOMR

4.  FEMA zone designations affected: A (choices: A, AH, AO, A1-A30, A99, AE, AR, V,V1-v30,VE, B,C, D, X)

5. Basis for Request

and Type of Revision:

a. The basis for this revision request is (check all that apply)

I Physical Change

] Regulatory Floodway Revision

X Improved Methodology/Data

[] Other (Attach Description)

Note: A photograph and narrative description of the area of concern is not required, but is very helpful during review.

b. The area of revision encompasses the following types of flooding and structures (check all that apply)

Types of Flooding: Riverine
[ Atluvial fan
Structures: Channetization

[0 bam

[ Coastal

[ Lakes

[ Levee/Floodwall
OF

[ Shallow Flaoding (e.g., Zones AQ and AH)
[ Other (Attach Description)
B Bridge/Culvert

[J 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? {J Yes Fee amount: §

] No, Attach Exptanation

Please see the FEMA Web site at httE:IIWV\AN.fema.gov/planlprevent/fhm/frmifees.shtm for Fee Amounts and Exemptions.
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 punishable by
fine or imprisonment under Title 18 of the United States Code, Section 1001.

Name: Frank E. Fry, P.E. Company: Castro Engineering Corp.
Mailing Address: Daytime Telephone No.: Fax No.:
3580 W. ina Road. (520)293-2550 (520)293-2115

Tucson, AZ 85741

E-Mail Address: ffry@castroeng.com

Signature of Requester (required): Date; / /

e 1

As the community official responsible for floodplain management, | hareby acknowledge that we have received and reviewed this Letter of Map Revision
(LOMR) or conditional LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed to meet all
of the community floodptain management requirements, including the requirement that no fill be placed in the regulatory floodway, and that all necessary
Federal, State, and local permits have been, orin 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 wilt 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.

Community Official's Name and Title: Suzanne Shields, P.E. Chief Engineer Telephone No.:
(520) 243-1800

Community Name: Pima County Communit! Official's Signature (required): Date:

poSV| 7 fr7 (B

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law o 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 orimprisonment under Title 18 of the United States Code, Section 1001.

Certifier's Name: Frank E. Fry License No.: 37622 Expiration Date:
6/30/2008
Company Name: Castro Engineering Corp. Telephone No.: (520) 203-2550 Fax No.:
(520) 293-2115

Signature: Date:

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

Form Name and (Number) Required if ...

Riverine Hydmlogy and Hydraulics Form (Form 2} New or revised discharges or water-surface elevations

BJ Riverine Structures Form (Form 3) Channel is medified, addition/revision of bridge/cutverts,
addition/revision of leveefloodwaill, addition/revision of dam
[0 Coastat Analysis Form (Form 4} New or revised coastal elevations
[0 Coastal Structures Form (Form 5) Addition/revision of coastal structure
I [ Alluvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans

FEMA Form 81-89, SEP 02 Qverview & Concurrence Form MT-2 Form 1 Page 2 of 2



C. REVIEW FEE

Has the review fee for the appropriate request category been included? [ Yes Fee amount: $
[ No, Attach Explanation

Please see the FEMA Web site at http://www.fema.gov/plan/prevent/fhm/frm-fees‘shtm for Fee Amounts and Exemptions.

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 punishable by
fine or imprisonment under Title 18 of the United States Code, Section 1001.

Name: Frank E. Fry, P.E. Company: Castro Engineering Corp.
Mailing Address: Daytime Telephone No.: Fax No.:
3580 W. Ina Road. (520)293-2550 (520)293-2115

Tucson, AZ 85741
E-Mail Address: ffry@castroeng.com

Signature of Requester (required): Date:
. : 7/%8

As the community official responsible for floodplain management, | hereby acknowledge that we have received and reviewed this Letter of Map Revision
(LOMR) or conditional LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed to meet all
of the community floodplain management requirements, including the requirement that no fill be placed in the regulatory floodway, and that ali necessary
Federal, State, and local permits have been, orin the case of a conditional LOMR, wili 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 floading as defined in 44CFR 65.2(c), and that we
have avaitable upon request by FEMA, all analyses and documentation used to make this determination.

Community Official's Name and Title: . -4 adrew C, Oine Hek E"?"ﬁee ~fng Telephone No.:
Befmisboafom  Pept  oF Trespo- e fFlon S2e0 - 79/ -725/

Community Name: City of Tucson Comrunity Official's Sign Date:

/1)

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law fo 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 Code, Section 1001.

Certifier's Name: Frank E. Fry . License No.: 37622 Expiration Date:
6/30/08
Company Name: Castro Engineering Corp. Telephone No.: (520) 263-2550 Fax No.:
(520) 293-2115

Signature: Date:

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

Form Name and (Number) Required if ... —
X Riverine Hydrology and Hydraulics Form (Form 23 New or revised discharges or water-surface elevations
£ Riverine Structures Form (Form 3) Channel is modified, addifion/revision of bridge/culverts,
addition/revision of leveeffloodwall, addition/revision of dam
[J Coastal Analysis Form (Form 4) New or revised coastal elevations
[.] Coastal Structures Form {(Form 5}) Addition/revision of coastal structure
O Alluvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. No. 3067-0148
RIVERINE STRUCTURES FORM Expires September 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 comer of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Cecllections 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 completed survey to the above
address.

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

A. GENERAL

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

Channelization complete Section B
Bridge/Culvert ... ... complete Section C
DaMu.criee e, COMplete Section D

Levee/Floodwall ............. compleie Section £
Sediment Transport........ complete Section F (if required)

Description Of Structure

1. Name of Structure: Existing Bridge
Type (check one): [ Channelization (<1 Bridge/Culvert 7 Levee/Floodwall {1 Dam
Location of Structure: Camino Real West Reach Sta.191.64
Downstream Limit/Cross Section: Camino Real West Reach $ta.181.70
Upstream Limit/Cross Section: Camino Real West Reach 51a.203.9
2 Name of Structure: Existing Culvert 3-24" CMP, 19 L.F.
Type (check one): [ Channelization (2 Bridge/Culvert [ Levee/Floodwalt 1 Dam
Location of Structure: Camino Real West Reach Sta.288.25
Downstream Limit/Cross Section: Camino Real West Reach Sta.273.77

Upstream Limit’Cross Section: Caming Real West Reach $ta.301.97

3. Name of Structure: Existing Culvert 3-24" CMP, 22.77 L.F.
Type (check one} [] Channelization (X Bridge/Culvert [ Levee/Floodwall {J bam
Location of Structure: Camino Real West Reach Sta.380.66
Downstream Limit/Cross Section: Camino Real West Reach 5ta.385.77

Upstream Limit/Cross Section: Camino Real West Reach 5ta.386.13

NOTE: For more structures, attach additional pages as needed.
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FEDERAL EMERGENCY MANAGEMENT AGENCY O0.M.B. No. 3067-0148
RIVERINE STRUCTURES FORM Expires September 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 submiiting 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 completed survey to the abave
address.

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

A. GENERAL

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

Channelization............... complete Section B
Bridge/Culvert ... .. complete Section C
[ 071 I .. complete Section D
Levee/Floodwall ............. complete Section E
Sediment Transport........ complete Section F (if required)

Description Of Structure

1. Name of Structure: West Downstream Channel
Type (check one): Bd Channelization [ Bridge/Cutvert [ Levee/Floodwall 1 Dam
Location of Structure: South of River Road, Northwest of Rio Cancion Townhomes, Southeast of Rio Vista Apartments
Downstream Limi/Cross Section: Rillito Creek/ STA.0+00 West downstream channel
Upstream Limit/Cross Section: River Road West RCBC/ STA.20+15 of West downstream channel

2. Name of Structure: East Downstream Channel
Type (check one): & Channelization [ Bridge/Culvert O Levee/Floodwall ] Dam
Location of Structure: Elk's Club east property line
Downstream Limit/Cross Section: Villas at Hacienda Del Sol Storm Drain Qutlet to Rillito River / 6+34

Upstream Limit/Cross Section: River Road East RCBC/ 17+75

3 Name of Structure: Lateral Flow Channel
Type (check one) X Channelization [ Bridge/Culvert [ Levee/Floodwall [ Dam
Location of Structure: North of River Road, Between Inlets of East and West RCBC
Downstream Limit/Cross Section: West RCBC/ 0+00

Upstream Limit/Cross Section: East RCBC /2+38

NOTE: For more structures, attach additional pages as needed.
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. No. 30670148
RIVERINE STRUCTURES FORM Expires September 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). Subrission 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.

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

A. GENERAL

Camplete the apprapriate section(s) for each Structure fisted below:

Channelization ............... complete Section B
Bridge/Culvert . .. complete Section C
Dam.....cccoeer e .. complete Section D
Leves/Floodwall ....... .. complete Section E
Sediment Transport........ complete Section F (if required)

Description Of Structure

1. Name of Structure: Culvert at West Downstream Channel
Type (check one); [J Channelization Bridge/Culvent ] Levee/Floodwall [J bam

Location of Structure: West Downstream Channel
Downstream Limit/Cross Section: 15+72.5
Upstream Limit/Cross Section: 16+17.5
2. Name of Structure: West River Road RCBC
Type (check one): [0 Channelization [X] Bridge/Culvert [ Levee/Flocdwall [ Dam
Location of Structure: River Road Station 692+38.69
Downstream Limit/Cross Section: West Downstream Channel Inlet / Sta 20+15 of West Downstream Channel

Upstream Limit/Cross Section: Station 23+48 of West Upstream Channe! and Station 0+00 of Overflow Channel

3 Name of Structure: East River Read RCBC
Type (check one) [ Channelization [ Bridge/Culvert [0 Levee/Floodwaill [ Dam
Location of Structure: River Road Statio 698+89.12
Downstream Limit/Cross Section: East Downstream inlet/ 17475

Upstream Limit/Cross Section: station 0+00 of East Upstream Channe 0 +00

NOTE: For more structures, attach additional pages as needed.
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FEDERAL EMERGENCY MANAGEMENT AGENCY
RIVERINE STRUCTURES FORM

O.M.B. No. 3067-0148
Expires September 30, 2005

address.

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 fo 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 Coliections 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. Piease do not send your completed survey to the above

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

A. GENERAL

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

Channelization ... .. complete Section B

Bridge/Culvert .... .. complete Section C
Dam......coceeeervrunn .. complete Section D
Levee/Floodwall .... .. complete Section E

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

Dascription OFf Structure

1. Name of Structure: East Upstream Channel

Type (check one): B3 Channelization [ Bridge/Culvert
Downstream Limit/Cross Section; East RCBC/ 0+00
Upstream Limit/Cross Section: STA.252.61
2. Name of Structure: RCP West of Camino Real Drive
Type (check one): ] Channelization X Bridge/Culvert
Location of Structure: West of Camino Real Drive, North of River Road
Downstream Limit/Crass Section: West Barrel of West River Road RCBC

Upstream Limit’/Cross Section: Proposed Driveway River Road STA.691+95

3. Name of Structure: Levee Upstream of River Road

Type (check one)} [ Channelization

[0 Bridge/Culvert
Lacation of Structure: North of River Road
Downstream Limit/Cross Section: 2+37.37

Upstream Limit’Cross Section; 0+00.00

£1 Levee/Floodwall

Location of Structure: West of Camino Pablo, Upstream of East RCBC, Upstream of Overflow Channel

] Levee/Floodwall

K Levee/Floodwall

[ Dam

[ Dam

[ bam

NOTE: For more structures, attach additional pages as needed.
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FEDERAL EMERGENCY MANAGEMENT AGENCY
RIVERINE STRUCTURES FORM

O.M.B. No. 3067-0148
Expires September 36, 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 completed survey to the above
address.

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

A. GENERAL

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

Channelization ............... complete Section B
Bridge/Culvert ... .. complete Section C
.. complete Section D
Levee/Floodwall............. complete Section E
Sediment Transport........ complete Section F (if required)

Description Of Structure

Name of Structure: West Upstream Channel

Type (check one): [ Channelization {1 Bridge/Culvert [] Levee/Floodwall
Location of Structure: East of Camino Real Drive, Upstream of East RCBC, Downstream of Overflow channel
Downstream Limit/Cross Section: West RCBC/ 5ta.0+00

Upstream Limit/Cross Section: STA.147+00

Name of Structure: West Downstream Levee

Type (check one); 1 Channelization [ Bridge/Culvert X Levee/Floodwall
Location of Structure: West Downstream channg| sta.1074.46 fo 1165

Downstream Limit/Cross Section: Sta.1074.46

Upstreamn Limit/Cross Section: sta. 1165

Name of Structure:

Type (check one) [ Channelization [ Bridge/Culvert [] Levee/Floodwall
Location of Structure:

Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

[ Dam

[1Dam

] Dam

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

Flooding Source:
Name of Structure:

1. Accessory Structures

The channelization includes (check one):

[J Levees [Attach Section E (Levee/Floodwall)] [ Drop structures
[3 Superelevated sections {1 Transitions in cross sectional geometry
[ Debris basin/detention basin [ Energy dissipator

[J Other (Describe):
2.  Drawing Checklist
Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.
3. Hydraulic Considerations
The channet was designed to carry (cfs) and/or the -year flood.
The design elevation in the channel is based on (check one):
1 Subcritical flow [J Critical flow [ Supercritical flow ] Energy grade line

If there is the potential for a hydrautic jump at the following locations, check all that apply and attach an explanation of how the hydraulic jump is
controlied without affecting the stability of the channel.

/

O Inletto channel [ Outletof charnel [ At Drop Structures [ At Transitions
[] Other locations (specify):

4.  Sediment Transport Considerations

Was sediment transport considered? [1Yes [INo If Yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.

C. BRIDGE/CULVERT

Fiooding Source; Camino Real Wash
Name of Structure: Existing Culvert @ Camino Real West Reach Sta.380.66
1. This revision reflects (check one):

B4 New bridge/culvert not modeled in the FIS

[0 Modified bridge/culvert previously modeled in the FIS
[J New analysis of bridge/culvert previously modeled in the FIS

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

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

[0 Dimensions (height, width, span, radius, length)
Shape (culverts only)

[ Erosion Protection
O [ Low Chord Elevations — Upstream and Downstream
[ Material O Top of Read Elevations — Upstream and Downstream
O Beveling or Rounding O Structure Invert Elevations — Upstream and Downstream
[ wing wall Angle [0 Stream Invert Elevations — Upstream and Downstream
[ Skew Angle [] Cross-Section Locations
] Distances Between Cross Sections

4, Sediment Transport Considerations

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

Flooding Source:
Name of Structure:

1. Accessory Structures

The channelization includes {check one):

[] Levees [Attach Section E {Levee/Floodwall)] [} Drop structures
] superelevated sections [ Transitions in cross sectional geometry
[0 Debris basin/detention basin 3 Energy dissipator

[ Other (Describe):
2. Drawing Checklist
Aftach the plans of the channelization certified by a registered professional engineer, as described in the instructions.
3.  Hydraulic Considerations
The channel was designed to carry (cfs) and/or the -year flood.
The design elevation in the channel is based on (check one):
[ Subcritical flow 7 Critical flow [ Supercritical flow [ Energy grade line

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
controlled without affecting the stability of the channel,

[ mletto channel  [] Qutlet of channel [ At Drop Structures [ At Transitions
{3 Other locations (specify):

4.  Sediment Transport Considerations

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

C. BRIDGE/GULVERT

Flooding Source: Camino Real Wash
Name of Structure: Existing Culvert @ Camino Real West Reach Sta.288.25
1. This revision reflects (check one):
B New bridge/culvert not modeled in the FIS
1 Modified bridgelculvert previously modeled in the FIS
O New analysis of bridge/cuivert previously modeled in the FIS
2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8). HEC-RAS
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the
structures. Aftach justification.

3. Attach plans of the structures certified by a registered professional engineer. The plan detail and information should include the following (check
the information that has heen provided):

] Dimensions (height, width, span, radius, length) 1 Erosion Protection

{1 Shape (culverts only) [] Low Chord Elevations — Upstream and Downstream

3 Material { ] Top of Road Elevations — Upstrearn and Downstream
{1 Beveling or Rounding . [ Structure Invert Elevations ~ Upstream and Downstream
{3 wing Wall Angle [] Stream Invert Elevations — Upstream and Downstream
J Skew Angle . [J Cross-Section Locations

[ Distances Between Cross Sections
4.  Sediment Transport Considerations

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

Flooding Source: Caminc Real Wash
Name of Structure: West Upstream Channel

1. Accessory Structures

The channelization includes (check one):

[ Levees [Attach Section E (Levea/Fioodwall)] [ Drop structures
] Superelevated sections [J Transitions in cross seclional geometry
[ Debris basin/detention basin [ Energy dissipator

[ other (Describe):
2. Drawing Checklist
Aftach the plans of the channelization certified by a registered professional engineer, as described in the instructions.
3. Hydraulic Considerations
The channel was designed to carry 1205 (cfs) and/or the 100-year flood.
The design elevation in the channel is based on (check one):
B4 Subcritical flow [ Critical flow [ Supereritical flow [ Energy grade line

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
controlled without affecting the stability of the channel.

O inletto channel [] Outlet of channel [ At Drop Structures [ At Transitions
[] Other Ilacations (specify):

4.  Sediment Transport Considerations

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

C. BRIDGE/CULVERT

Flooding Source: Camino Real Wash
Name of Structure: Existing Bridge @ Camino Real Reach S5ta.191.64
1. This revision reflects (check one):
B New bridge/culvert not modeled in the FIS
[ Modified bridge/culvert previously modeled in the FIS
[0 New analysis of bridge/culvert previously modeled in the FIS
2. Hydraulic model used fo analyze the structure (e.9., HEC-2 with special bridge routine, WSPRO, HY8). HEC-RAS

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.

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

[0 Dimensions (height, width, span, radius, length) [ Erosion Protection

] Shape (culverts only) [J tow Chord Elevations — Upstream and Downsiream

[ Material | Top of Road Elevations — Upstream and Downstream
[] Beveling or Rounding [ Structure Invert Elevations — Upstream and Downstream
] Wing Wall Angle O Stream Invert Elevations — Upstream and Downstream
[0 skew Angle O Cross-Section Locations

[ Distances Between Cross Sections

4. Sediment Transport Considerations

Was sediment transpoit considered? [ Yes [JNo  if yes, then fill out Section F (Sediment Transport).
If No, then attack your explanation for why sediment transport was not considered.
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B. GHANNELIZATION

Flooding Source: Camino Real Wash
Name of Structure: East Upstream Channel

1. Accessory Structures

The channelization includes (check one):

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

[ Other (Describe):
2. Crawing Checklist
Altach the plans of the channelization cerfified by a registered professional engineer, as described in the instructions,
3.  Hydraulic Considerglions
The channel was designed to carry 1151 (cfs) and/or the 100-year flood.
The design elevation in the channel is based on (check one):
B Subcritical flow [1 Critical flow [ Supercritical flow [] Energy grade line

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
controlled without affecting the stability of the channel,

O Infetto channel  [] Outlet of channel ] At Drop Structures [ At Transitions
[ Other locations (specify):

4. Sediment Transport Considerations

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

C. BRIDGE/CULVERT

Flooding Source: Camino Real Wash
Name of Structure: RCP West of Camino Real Drive
1. This revision reflects (check one):
New bridge/culvert not medeled in the FIS
[ Modified bridgefculvert previously modeled in the FIS
[ New analysis of bridge/culvert previously modeled in the FIS
2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): CulvertMaster
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.

3. Afttach plans of the structures certified by a registered professional engineer. The plan detail and information should include the following (check
the information that has been provided):

B Dimensions (height, width, span, radius, length) [ Erosion Protection

B4 Shape (culverts anly) [J Low Chord Elevations — Upstream and Downstream

X Material [X] Top of Road Elevations — Upstream and Downstream
[ Beveling of Rounding [ Structure Invert Elevations — Upstream and Downstream
[ wing Wall Angle [ Stream Invert Elevations — Upstream and Downstreamn
] Skew Angle [ Cross-Section Locations

[.] Distances Between Cross Sections
4. Sediment Transport Considerations

Was sediment transport considered? [BJYes [INo i yes, then fill out Section F (Sediment Transport).
If No, then attach your exptanation for why sediment transport was not considered.
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B. CHANNELIZATION

Flooding Source: Camino Real Wash
Name of Structure: Qverflow Channel

1. Accessory Structures

The channelization includes (check one):

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

[J Otner (Describe):
2. Brawing Checklist
Aftach the pians of the channelization certified by a registered professional engineer, as described in the instructions.
3. Hydraulic Considerations
The channel was designed to carry 370 (ofs) and/or the 100-year flood.
The design elevation in the channel is based on (check one):
X Subcritical flow 1 Critical flow 1 Supercritical flow {1 Energy grade line

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
cantrolied without affecting the stability of the channel.

[ Inletto channel  {C} Outletof channel [ At Drop Structures [] At Transitions
[ Other locations (specify):

4, Sediment Transport Considerations

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

€. BRIDGE/CULVERT

Flooding Source: Gamino Real Wash
Name of Structure: East River Road RCBC
1. This revision reflects (check one):
Bd New bridge/culvert not madeled in the FIS
[] Modified bridge/culvert previously modeled in the FIS
[ New analysis of bridge/culvert previously modeled in the FIS
2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): 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.

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

X Dimensions (height, width, span, radius, length) [] Eresion Protection

[ Shape (culverts only) [] Low Chord Elevations — Upstream and Downstream

B Material [ Top of Road Elevations — Upstream and Downstream
0O Beveling or Rounding Structure fnvert Elevations — Upstream and Downstream
1 wing Wall Angle Stream Invert Elevations — Upstream and Downstream
B Skew Angle [ Cross-Section Locations

[] Distances Between Cross Sections
4. Sediment Transport Considerations

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

Floading Source: Camino Real Wash
Name of Structure: East Downstream Channel

1. Accessory Structures

The channelization includes (check one):

(O Levees [Attach Section E {Levee/Fioodwall)] ) 1 Drop structures
{71 Superelevated sections [C] Transitions in cross sectional georetry
[ Debris basin/detention basin [ Energy dissipator

[] Other (Describe):
2. Drawing Checklist
Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.
3. Hydraulic Considerations
The channel was designed to carry 781 (cfs) and/or the 100-year flood.
The design elevation in the channel is based on (check one):
] Subcritical flow {1 Critical flow K Supercritical flow [] Energy grade line

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
controlled without affecting the stability of the channei.

[ inlettochannel [J Outlet of channel [] At Drop Structures [] At Transitions
[] Other locations (specify):

4. Sediment Transport Considerations

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

C. BRIDGE/CULVERT

Flooding Source: Camino Real Wash
Name of Structure: West River Road RCBC
1. This revision reflects (check one):
B New bridge/culvert not modeled in the FIS
O Modified bridge/culvert previously modeled in the FIS
[ New analysis of bridge/culvert previously modeled in the FIS
2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8); 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.

3. Aftach plans of the structures certified by a registered professional engineer. The plan detail and information should include the following (check
the information that has been provided):

[ Dimensions (height, width, span, radius, length) [J Erosion Protection

d Shape (culverts only) [ Low Chord Elevations — Upstream and Downstream

B Material K Top of Road Elevations — Upstream and Downstream
[[1 Beveling or Rounding X Structure Invert Elevations — Upstream and Downstream
[ wing Wall Angle [ Stream Invert Elevations — Upstream and Downstream
B Skew Angle [ Cross-Section Locations

[ Distances Between Cross Sections
4. Sediment Transport Considerations

Was sediment fransport considered? [ Yes [ Na  Ifyes, then fill out Section F (Sediment Transport).
If No, then attach vour explanation for why sediment transport was not considered.

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



B. CHANNELIZATION

Floeding Source: Camino Real Wash
Name of Structure: Waest Downstraam Channel

1. Accessory Structures

The channelization includes (check one):

B4 Levees [Attach Section E (Levee/Floodwall)} [ Drop structures
Superelevated sections Transitions in cross sectional geometry
[T} Debris basin/detention basin ] Energy dissipator

[ Other (Describe):
2, Drawing Checklist
Aftach the plans of the channelization cerified by a registered professional engineer, as described in the instructions.
3.  Hydraulic Considerations
The channel was designed to carry 1205 (cfs) and/or the 100-year flood.
The design elevation in the channel is based on (check one):
[0 Subcritical flow O Critical flow B Supercritical flow ] Energy grade line

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
controlled without affecting the stability of the channel.

[ Inletto channel  [] OQutlet of channel [C] At Drop Structures [ At Transitions
1 Other locations (specify):

4. Sediment Transport Considerations

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

C. BRIDGE/CULVERT

Flooding Source: Camino Real Wash
Name of Structure: Culvert at West Downstream Channel Sta.15+85
1. This revision reflects (check one):
[l New bridge/cuivert not modeled in the FIS
[J Modified bridgelculvert previously modeled in e FIS
[ New analysis of bridge/cuivert previously modeled in the FIS
2. Hydraulic model used to analyze the siruciure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS V.3.1.3
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyza the
structures. Aftach justification.

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

[J Dimensions (height, width, span, radius, length) O Eresion Protection

3 Shape (culverts only) 3 Low Chord Elevations ~ Upstream and Downstream

[0 Material [ Top of Road Elevations ~ Upstream and Downstream
O Beveling or Rounding [] Structure Invert Elevations — Upstream and Downstream
[ wing Wall Angle [ stream Invert Elevations — Upstream and Downsiream
[ Skew Angle [ Cross-Section Locations

[[] Distances Between Cross Sections
4. Sediment Transport Considerations

Was sediment transport considered? [JYes [No Ifyes, then fill out Section F {Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.
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E. LEVEE/FLOODWALL

1. System Elements Floodwall North of River Road
a. This Levee/Floodwall analysis is based on (check one):
L[] upgrading of an existing levee/floodwall system
a newly constructed levee/floodwall system

X reanalysis of an existing levee/fioodwall system

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

O earthen embankment, dike, berm, etc. Station to
[ structural floodwall Station 0+00 to 2+37.37 of Camino Real Overflow Reach
[ Other (describe): Station to

c. Structural Type (check one);

O monolithic cast-in place reinforced concrete
] reinforced concrete masonry block

3 sheet piling

(3 Other (describe):

d. Has this levee/floodwall systern been cerfified by a Federal agency to provide proiection from the base flood?

OYes (No

If Yas, by which agency?

e. Aftach certified drawings containing the following information (indicate drawing sheet numbers).

1. Plan of the levee embankment and floodwall structures.

2. A profile of the levee/floodwall system showing the
Base Flood Elevation (BFE), levee and/or wall crest and
foundation, and closure lacations for the total levee system.

3. A profile of the BFE, closure opening outlet and inlet
invert elevations, type and size of opening, and
kind of closure.

4. Alayout detail for the embankment protection measures.

5. Location, layout, and size and shape of the levee
embankment features, foundation treatment, floodwall
structure, closure structures, and pump stations.

2. Freshoard
a. The minimum freeboard provided above the BFE is:
Riverine
3.0 feet or more at the downstream end and throughout
3.5 feet or more at the upstream end
4.0 feet within 100 feet upstream of all structures and/or constrictions

Coastal

1.0 foot above the height of the one percent wave associated with the

Sheet Numbers: See As-Builts, Sheet FW1

Sheet Numbers: See As-Builts, Sheet FW1

Sheet Numbers: N/A

Sheet Numbers: N/A

Sheet Numbers: N/A

X Yes
Yes
= Yes

1%-annual-chance

stiftwater surge elevation or maximum wave runup (whichever is greater).

2.0 feet above the 1%-annual-chance stillwater surge elevation

O Yes

[ Yes

B No

X No




E. LEVEE/FLOODWALL (CONTINUED)

2. Ereeboard (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. Is there an indication from historical records that icejamming can affect the BFE? O Yes No
if Yes, provide ice-jam analysis profile and evidence that the minimum freeboard discussed above still exists.
3. Closures
a. Openings through the levee system (check one): O exists does not exist

If opening exists, list all ciosures:

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

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

Note: Geotechnical and geologic data

In addition to the required detailed analysis reports, data obtained during field 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-1110-2-1906 Form 2086.)

4. Embankment Protection

The maximum levee slope landside is: N/A

a,
b. The maximum levee slope floodside is: N/A

o

The range of velocities atong the levee during the base fiood is: (min.) to (max.)
d. Embankment material is protected by (describe what kind):

e. Riprap Design Parameters (check one): O Velocity Tractive stress
Attach references

Stone Riprap

D100 Dso Thickness

Sta to

Sta to

Sta to

Sta to

Sta to

Sta to

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




E. LEVEE/FLOODWALL (CONTINUED)

6.  Floodwall And Foundation Stability

a. Describe analysis submittal based on Code (check one): See Appendix E.4

O UBC (1948) or OOther (specify):
b. Stability analysis submitted provides for;

= Overturning E Sliding  If not, explain:
¢. Loading included in the analyses were: See Appendix E .4

O Lateral earth @ Pa = psf, Pp= psf

01 Surcharge-Slope @ , [ surface psf

O wind @ Py, = psf

[1 Seepage (Uplift); O Earthquake @ Peq = %g

0O 1%-annual-chance significant wave height: ft.

[ 1%-annual-chance significant wave period: sec.
d.  Summary of Stability Analysis Results: Factors of Safety. See Appendix E4

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 Siiding Overturn Stiding

Dead & Wind 15 1.5
Dead & Soil 15 1.5
Dead, Soil, Flood, & 1.5 1.5
Impact
Dead, Soil, & Seismic 1.3 1.3

(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 @ach soil type: See Appendix E.4
Bearing Pressure Sustained Load (psf) Short Term Load (psf)

Computed design maximum

Maximum allowable

I. Foundation scour protection is, is not provided. If provided, attach expfanation and supporting documentation:

Attach engineering analysis to support construction plans.




E. LEVEE/FLOODWALL (CONTINUED)

Settlement See Report

a. Has anticipated potential settlement been determined and incarporated into the specified construction elevations to maintain the
established freeboard margin? OYes [ONo

b. The computed range of settlement is ft. to ft.
c. Seftlement of the levee crest is determined to be primarily from :
[ Foundation conselidation
0O Embankment compression
[0 Other (Describe):
d. Differential seftlement of floodwalls O has 1 has not been accommodated in the structural design and construction.

Attach engineering analysis to support construction ptans,

Interior Drainage N/A

a. Specify size of each interior watershed:

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

b. Relationships Established

Ponding elevation vs. storage OYes O No
Ponding elevation vs. gravity flow OYes [INo
Differential head vs. gravity fiow OYes O No
¢.  The river flow duration curve is enclosed: OYes 0 No

d. Specify the discharge capacity of the head pressure conduit: cfs

e, Which flooding conditions were analyzed?

« Gravity flow (Interior Watershed) OYes O No
« Common storm (River Watershed) OYes DONo
« Historical ponding probability OYes O No
« Coastal wave overtopping OYes O No

i No for any of the above, attach explanation.

f.  Interior drainage has been analyzed based on joint probability of interior and exterior flooding and the capacities of pumping and outlet
facilities to provide the established level of flood protection. [0 Yes 0O No

If No, attach explanation.
g. The rate of seepage through the levee system for the base flood is ofs

h. The length of levee system used to drive this seepage rate in item g: ft,




E. LEVEE/FLOODWALL (CONTINUED)

8. Interior Drainage {(continued) N/A

i. Will pumping plants be used for interior drainage? DYes 0ONo

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

Plant #1 Plant #2

The number of pumps

The ponding storage capacity

The maximum pumping rate

The maximum purmping head

The pumping starting elevation

The pumping stopping elevation

Is the discharge facility protected?

Is there a flood warning plan?

How much time is available between warning
and flooding?

Will the operation be automatic? OYes ONo
If the pumps are electric, are there backup power sources? OYes O No

(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 pending elevations for all
interior watersheds that result in flooding,

9.  Other Design Criteria N/A
a. The following items have been addressed as stated:
Liquefaction DO is IJis nota problem
Hydrocompaction [Ois [is not a problem

Heave differential movement due to soils of high shrink/swell O is O is not a problem

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

Attach supporting documentation

c. Ifthe leveefloodwall is new or enlarged, will the structure adversely impact flood levels and/or fiow velocities floodside of the structure?
OYes ONo

Attach supporting documentation
d. Sediment Transport Considerations:

Was sediment transport considered? [ Yes [0 No If Yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.




E. LEVEE/FLOODWALL (CONTINUED)

10. Operational Plan And Criteria

a.  Are the plannedfinstalled works in full compliance with Part 65.10 of the NFIP Regulations? E Yes 0O No

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

c. Does the operation plan incorporate all the provisions for interior drainage as required in Paragraph 65.10(c)(2) of the NFiP regulations?
OYes [INoNA

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

11. Maintenance Plan

a. Are the plannedfinstalled works in ful! compliance with Part 65.10 of the NFIP Regulations? Yes 0O No
If No, please attach supporting documentation.

12. Qperations and Maintenance Plan See O&M Plan

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

F. SEDIMENT TRANSPORT

Flooding Source: Camino Real Wash

Name of Structure: Culvert Under River Rd.

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 flood 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: See Section 6.7.1

Most sediment transpori 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 evaluate the performance of a structure during the base flood; however, FEMA does not map BFEs based
on hulked flows.




E. LEVEE/FLOODWALL

2.

System Elements Floodwall South of River Road on the West Downstream Channel
a. This Levee/Floodwall analysis is based on (check ane):

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

b. Levee elements and locations are (check one):
[ earthen embankment, dike, berm, etc. Station to
structural floodwall Station 10+74.46 to 11+65.0 of West Downstream Channel
[0 Other (describe): Station to
¢. Structural Type (check one):
O monolithic cast-in place reinforced concrete
X reinforced concrete masonry block
0 sheet piling
[ Other (describe):
d. Has this leveeffloodwall system been certified by a Federal agency to provide protection from the base flood?
OYes [ENo
If Yes, by which agency?
e, Aftach cerlified drawings containing the following information (indicate drawing sheet numbers):
1. Plan of the levee embankment and floodwall structures. Sheet Numbers: See As-Builts, Sheet FW2
2. A profile of the levee/floodwall system showing the
Base Flood Elevation (BFE), levee and/or wall ¢rest and
foundation, and closura locations for the total levee system. Sheet Numbers: See As-Builts, Sheet FWw2
3. A profile of the BFE, closure operiing outlet and inlet
invert elevations, type and size of opening, and
kind of closure. Sheet Numbers: WA
4. Alayout detail for the embankment protection measures. Sheet Numbers: N/A
5. Location, layout, and size and shape of the levee
embankment features, foundation treatment, floodwall
structure, closure structures, and pump stations. Sheet Numbers: N/A
Ereeboard
a. The minimum freeboard provided above the BFE is:

Riverine
3.0 feet or more at the downstream end and throughout Xl Yes
3.5 feet or more at the upstream end (€ Yes
4.0 feet within 100 feet upstream of all structures and/or constrictions Xl Yes
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).
O Yes

2.0 feet above the 1%-annual-chance stillwater surge elevation O Yes

O No
I No
0O No

= No

= No




E. LEVEE/FLOODWALL (CONTINUED)

2. Freeboard (continued)

Please note, cccasionally exceptions are made to the minimum freeboard requirement. i an exception is requested, attach documentation
addressing Paragraph 65.10(b)(1)(ii) of the NFIP Reguiations.

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

b. ls there an indication from historical records that ice-jamming can affect the BFE?

If Yes, provide ice-jam analysis profile and evidence that the minimum freeboard discussed above still exists.

3. Closures

a. Openings through the levee system (check one):

If opening exists, list all closures:

OYes X No

[ exists does not exist

Channel Station

Left or Right Bank

Opening Type

Highest Elevation for
Qpening Invert

Type of Closure Device

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

Note: Geotechnical and geologic data

In addition to the required detailed analysis reports, data obtained during field 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-1110-2-1906 Form 2086.)

4. Embankment Protection

a. The maximum levee slope landside is; N/A

b. The maximum levee slope floodside is: N/A

¢. 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):
Afttach references

O Velocity

Xl Tractive stress

Stone Riprap

D1co

Dso

Thickness

Sta to

Sta to

Sta to

Sta to

Sta to

Sta to

(Extend table on an added shest as needed and reference each entry)




E. LEVEE/FLOODWALL (CONTINUED)

6.  Floodwall And Foundation Stability

a. Describe analysis submittal based on Code (check one): See Appendix E.4
0O UBC (1988) or OOther (specify):

b. Stability analysis submitied provides for:
El Qverturning E Sliding  If not, explain:

c. Loading included in the anzalyses were: See Appendix E.4
O Lateral earth @ Pa = psf, Pp= psf
[1 Surcharge-Slope @ , O surface psf
O wind @ Py = psf
O Seepage (Uplift), O Earthquake @ Peq= %g
0O 1%-annual-chance significant wave height: ft.
1 1%-annual-chance significant wave period: sec.

d. Summary of Stability Analysis Results: Factors of Safety. See Appendix E.4

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 Overtumn Sliding QOvertumn Sliding

Dead & Wind 1.5 1.5
Dead & Soil 1.5 1.5
Dead, Soil, Flood, & 1.5 1.5
Impact

Dead, Soil, & Seismic 1.3 13

(Ref: FEMA 114 Sept 1986, USACE EM 1110-2-2502)
(Note: Extend table on an added sheet as needed and reference)

a. Foundation bearing strength for each soil fype: See Appendix E.4

Bearing Pressure Sustained Load (psf) Short Term Load (psf)

Computed design maximum

Maximum allowable

f.  Foundation scour protection is, is not provided. If provided, attach expianation and supporting documentation;

Attach engineering analysis to support construction plans.




E. LEVEE/FLOODWALL (CONTINUED)

Settiement See Report

a. Has anticipated potential settlement been detarmined and incorporated into the specified construction elevations to maintain the
established freeboard margin? OYes DONo

b. The computed range of setlement is ft. to ft,
c. Settlement of the levee crest is determined to be primarily from :
O Foundation consolidation
O Embankment compression
O Other (Describe):
d. Differential settlement of floodwalls O has O has not been accommodated in the structural design and construction.

Attach engineering analysis to support construction plans,

Interior Drainage N/A

a. Specify size of each interior watershed:

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

b. Relationships Established

Paonding elevation vs, storage OYes O No
Ponding elevation vs. gravity flow OYes DONo
Differential head vs. gravity flow OYes O No
c. The river flow duration curve is enclosed: OYes 0O No

d. Specify the discharge capacity of the head pressure conduit: c¢fs

e.  Which flooding conditions were analyzed?

« Gravity flow (Interior Watershed) OYyes O No
« Common storm (River Watershed) OYes [ONo
+ Historical ponding probability OYes [ No
+ Coastal wave overtopping OYes 0O No

If No for any of the above, attach explanation.

f.  Interior drainage has been analyzed based on joint probability of interior and exterior flooding and the capacities of pumping and outlet
facilities to provide the established level of flood protection. O Yes I No

If No, attach explanation.
g. The rate of seepage through the tevee system for the base flood is cfs

h. The length of levee systern used to drive this seepage rate initem g; ft.




E., LEVEE/FLOODWALL (CONTINUED)

8. Interior Drainage (continued) N/A
i. Will pumping plants be used for interior drainage? OYes [ONo

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

Plant #1 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 warning plan?

How much time is available between warning
and flooding?

will the operation be automatic? OYes [ONo
If the pumps are electric, are there backup power sources? OYes O No

(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 N/A
a. The following items have been addressed as stated:
Liquefaction 3is O is not a problem
Hydrocompaction Ois O is not a problem

Heave differential movement due to s0ils of high shrink/swell [J is O is not a probiem

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

Aftach supporting documentation

¢. If the leveeMloodwall is new or emarged, will the structure adversely impact flood levels and/or flow veiocities floodside of the structure?
OYes [INo

Attach supporting documentation
d. Sediment Transpert Considerations:

Was sediment transport considered? 0O Yes [ No If Yes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.




E. LEVEE/FLOODWALL (CONTINUED)

10. OQOperational Plan And Criteria

a. Are the planned/installed works in full compliance with Part 65.10 of the NFIP Regulations? X Yes [ No

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

c. Daes the operation plan incorporate all the provisions for interior drainage as required in Paragraph 65.10(c)(2) of the NFIP regulations?
O Yes [ NoNA

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

11.  Maintenance Plan

a. Are the planned/installed works in full compliance with Part 65.10 of the NFIP Regulations? Yes [ No
If No, please attach supporting documentation.

12.  Qperations and Maintenance Plan See O&M Plan

Please attach a copy of the formal Operations and Maintenance Plan for the levee/floodwall.

F. SEDIMENT TRANSPORT

Flooding Source: Camino Real Wash

Name of Structure: Cuivert Under River Rd.

If there is any indication from historical records that sediment transpart (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 flood discharge: Volume acre-feet

Debris load associated with the base fiood discharge: Volume acre-feet

Sediment transportrate (percent concentration by volume)

Method used to estimate sediment transport; See Section 6.7.1

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 deposifion:

Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transpori;

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




FEDERAL EMERGENCY MANAGEMENT AGENCY
PAYMENT INFORMATION FORM

Community Name:

Project ldentifier:

THIS FORM MUST BE MAILED, ALONG WITH THE APPROPRIATE FEE, TO THE ADDRESS BELOW OR FAXED TO THE FAX NUMBER BELOW.

Type of Request:

Reguest No.:

l:l MT-1 application

MT-2 application

FEMA

P.O. Box 22787
Alexandria, VA 22304
FAX (703) 317-3076

} Fee Charge System Administrator

FEMA Project Library

|:| EDR application } 3601 Eisenhower Avenue

(if known)

Alexandria, VA 22304
FAX (703} 751-7391

Amount: $4,800.00

] mwmaLreer [] miNALrFee [] Fee BALANCE* [ ] masTER cARD [ wisa D4 cHeck [] MONEY ORDER

*Note: Check only for EDR and/or Alluvial Fan requests (as appropriate).

**Note: Check only if submitting a corrected fee for an ongoing request,

COMPLETE THIS SECTION ONLY IF PAYING BY CREDIT CARD

CARD NUMBER EXP. DATE

Date

NAME (AS IT APPEARS ON CARD):

(please print or type)
ADDRESS:

7 8 9

10 11 12 13 14 15 16 Month Year

Signature

(for your
credit card

receipt-please
print or type)

DAYTIME PHONE:

FEMA Form 81-107

Payment Information Form




APPENDIX C:
CAMINO REAL WASH

Geodetic Control Points From NGVD29 to NAVDS8

Survey field notes

Survey field note key

Figure 4: Survey Field Visit Results River Road, SHT 1 of 2

Figure 5: Survey Field Visit Results East Downstream Channel, SHT 2 of 2
Figure 6: Flow Allocation



Geodetic Control Points

Township 138

Range 14E

Index Code [NGVD29 |[NGVD88 |Elev. Difference Distance to Wash

L05 2490.9{ 2493.13 2.23

LO7 2519.24| 252147 2.23

109 2518.65] 2520.88 2.23

NO5 2444 .37 2446.6 2.23 3500

NO7 2467.98| 2470.21 2.23 875

NO9 2519.62| 25621.88 2.26 1750

P06 2357.49| 235971 2.22 2600

PO7 2384.67| 2386.93 2.26 0

P09 2418.79| 2421.01 2.22 2628
Ave= 2.23
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Pima County DOT - City of Tucson DOT

Geodétic Control Point

Township 13S, Range 14E, Index Code L09

All CORS users should read Use of Geodetic Control Points with NGS Datums first.

This geodetic control point is, at best, third order and is not a horizontal control point as defined by ARS
33-133. A monument existed at the time the geodetic position was determined. The monument that
existed may have been in the proximity of, or may in fact have been, an aliquot corner, or a section
corner. The survey which determined the geodetic positions was for the purpose of controlling the City
of Tucson and Pima Association of Governments Qrthophoto Project, not for determining whether the
monuments represented aliquot corners, or section corners nor to establish horizontal control. Also, read

the Pima County DOT Disclaimer.

Township, Range 138, 14E (Code B) Occupation Date  1996-12-11
Index Code LO09 Orthometric height
2,520.88
NAD 83 Northing (Y) 474.775.147 (NAVDSS)
NAD 83 Easting (X) 1,005,792.790 Geoid height (NAVDSS) -94.55
Latitude N 32°18' 4.89418" E"ipSOid height (NAVDSS) 2,426.33
Longitude W 110°55'37.06953" Orth"me&i(c;{‘,ggg; 2.518.65
View this point's GPS Occupation Sheet
(s) Vertcon (meters) 0.680
Elevation ref. Field . Vertcon (feet) 2.23
Trig Elev

Book/Page Combined Factor 0.9998864960

Comment
There are no other occupation dates for this point

Zoom to this control point on the Main MapGuide Map using Autodesk MapGuide.

[Support Information and Glossary] [Geodetic Control Points home page]

http://www.dot.co.pima.az.us/gis/maps/hcontrol/pointdata.cfm?pointcode=E1314L09 6/4/2007
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Pima County DOT - City of Tucson DOT
Geodetic Control Point

Township 13S, Range 14E, Index Code L05

All CORS users should read Use of Geodetic Control Points with NGS Datums first.

This geodetic control point is, at best, third order and is not a horizontal control point as defined by ARS
33-133. A monument existed at the time the geodetic position was determined. The monument that
existed may have been in the proximity of, or may in fact have been, an aliquot corner, or a section
corner. The survey which determined the geodetic positions was for the purpose of controlling the City
of Tucson and Pima Association of Governments Qrthophoto Project, #ot for determining whether the
monuments represented aliquot corners, or section corners nor to establish horizontal control. Also, read

the Pima County DOT Disclaimer.

Township, Range 138, 14E (Code B) Occupation Date  1996-12-11
Index Code LO5 Orthometric height
AVDSS 2,493.13
NAD 83 Northing (Y) 474,585.141 (N )
NAD 83 Easting (X) 1,000,204.778 Geoid height (NAVDSS) -94.78
Latitude N 32°18'3.51991" E"ipSOid height (NAVDSS) 2,39835
Longitude W 110°56'42.18994" Oﬂhome&i(‘;“;ggg; 2.490.90
View this point's GPS Occupation Sheet
(8) Vertcon (meters) 0.68
Elevation ref. Field Vertcon (feet) 2.231

Trig Elev

Book/Page Combined Factor 0.9998839440

Comment
There are no other occupation dates for this point

Zoom to this control point on the Main MapGuide Map using Autodesk MapGuide.

[Support Information and Glossary] [Geodetic Control Points home page]

http://www.dot.co.pima.az.us/gis/maps/hcontrol/pointdata.cfm?pointcode=E1314L05 6/4/2007
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Pima County DOT - City of Tucson DOT

Geodetic Control Point

Township 138, Range 14E, Index Code L07

All CORS users should read Use of Geodetic Control Points with NGS Datums first.

This geodetic control point is, at best, third order and is not a horizontal control point as defined by ARS
33-133. A monument existed at the time the geodetic position was determined. The monument that
existed may have been in the proximity of, or may in fact have been, an aliquot corner, or a section
corner. The survey which determined the geodetic positions was for the purpose of controlling the City
of Tucson and Pima Association of Governments Orthophoto Project, not for determining whether the
monuments represented aliquot comers, or section corners nor to establish horizontal control. Also, read

the Pima County DOT Disclaimer.

Township, Range 135, 14E (Code B) Occupation Date  1996-12-11
Index Code L07 Orthometric height 252147

. AVDSS) e

NAD 83 Northing (Y) 474,545.212 (N

NAD 83 Easting (X) 1,003,150.613 Geoid height (NAVDSS) -94.66
Latitude N 32°18'2.85938" EllipSOid height (NAVDSS) 2,42681
Longitude W 110°56'7.87536" Orthometric height 2.519.24

‘ ) (NGVD29) T

View this point's GPS Occupation Sheet ~

(s) Vertcon (meters) 0.68
Elevation ref. Field Vertcon (feet) 2.231

Trig Elev

Book/Page Combined Factor 0.9998846280

Comment
There are no other occupation dates for this point

Zoom to this control point on the Main MapGuide Map using Autodesk MapGuide.

[Support Information and Glossary] [Geodetic Control Points home page]

http://www.dot.co.pima.az.us/gis/maps/hcontrol/pointdata.cfin?pointcode=E1314L07 6/4/2007
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Pima County DOT - City of Tucson DOT

Geodétic Control Point

Township 13S, Range 14E, Index Code N05

All CORS users should read Use of Geodetic Control Points with NGS Datums first.

This geodetic control point is, at best, third order and is not a horizontal control point as defined by ARS
33-133. A monument existed at the time the geodetic position was determined. The monument that
existed may have been in the proximity of, or may in fact have been, an aliquot corner, or a section
comer. The survey which determined the geodetic positions was for the purpose of controlling the City
of Tucson and Pima Association of Governments Qrthophoto Project, nof for determining whether the
monuments represented aliquot corners, or section corners nor to establish horizontal control. Also, read

the Pima County DOT Disclaimer.

Township, Range 138§, 14E (Code B) Occupation Date  1996-12-04

Index Code NO5 _ Orthometric height
AVDes 2,446.60

NAD 83 Northing (Y) 472,027.092 (N )
NAD 83 Easting (X) 1,000,561.104 Geoid height (NAVDSS) -94.86
Longitude W 110°56'38.30910" O”home&iégggg; 2.444.37

View this point's GPS Occupation Sheet

(s) Vertcon (meters) 0.68
Elevation ref. Field — Vertcon (feet) 2.231
Book/Page ne Combined Factor 0.9998864160

Comment

There are no other occupation dates for this point

Zoom to this control point on the Main MapGuide Map using Autodesk MapGuide.

[Support Information and Glossary] [Geodetic Control Points home page]

http://www.dot.co.pima.az.us/gis/maps/hcontrol/pointdata.cfm?pointcode=E1314N05 6/4/2007
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Pima County DOT - City of Tucson DOT

Geodetic Control Point

Township 138, Range 14E, Index Code N0O7

All CORS users should read Use of Geodetic Control Points with NGS Datums first.

This geodetic control point is, at best, third order and is not a horizontal control point as defined by ARS
33-133. A monument existed at the time the geodetic position was determined. The monument that
existed may have been in the proximity of, or may in fact have been, an aliquot corner, or a section
corner. The survey which determined the geodetic positions was for the purpose of controlling the City
of Tucson and Pima Association of Governments Orthophoto Project, not for determining whether the
monuments represented aliquot corners, or section corners nor to establish horizontal control. Also, read
the Pima County DOT Disclaimer.

Township, Range 138, 14E (Code B) Occupation Date  1996-12-04
Index Code NO7 Orthometric height 247021
; AVDSS8) 2T
NAD 83 Northing (Y) 472,033.992 (N
NAD 83 Easting (X) 1,003,207.661 Geoid height (NAVDSS) -94.75
Latitude N 32°17'38.00678" EllipSOid helght (NAVD88) 2,37546
Longitude W 110°56' 7.47849" Or thome&?& gggg; 2,467.98
View this point's GPS QOccupation Sheet
() Vertcon (meters) 0.680
: : Vertcon (feet 223
Elevation ref. Field Trig Elev (feet)

Book/Page Combined Factor 0.9998871180

Comment
There are no other occupation dates for this point

Zoom to _this control point on the Main MapGuide Map using Autodesk MapGuide.

[Support Information and Glossary] [Geodetic Control Points home page]

http://www.dot.co.pima.az.us/gis/maps/hcontrol/pointdata.cfim?pointcode=E1314N07 6/4/2007
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Pima County DOT - City of Tucson DOT
Geodetic Control Point

Township 13S, Range 14E, Index Code N09

All CORS users should read Use of Geodetic Control Points with NGS Datums first.

This geodetic control point is, at best, third order and is not a horizontal control point as defined by ARS
33-133. A monument existed at the time the geodetic position was determined. The monument that
existed may have been in the proximity of, or may in fact have been, an aliquot corner, or a section
corner. The survey which determined the geodetic positions was for the purpose of controlling the City
of Tucson and Pima Association of Governments Orthophoto Project, not for determining whether the
monuments represented aliquot corners, or section corners nor to establish horizontal control. Also, read

the Pima County DOT Disclaimer.

Township, Range 138, 14E (Code B) Occupation Date  1996-12-05
Index Code NO9 Orthometric height 2.571.88
: AVDSS) e
NAD 83 Northing (Y) 472,119.382 N
NAD 83 Easting (X) 1,005,830.246  Geoid height (NAVDSS) -94.65
Latitude N 32°17'38.61320" E]lipSOid height (NAVDSS) 2,42723
Longitude W 110°55'36.91877" Orthom&z 33%1;; 2.519.62
View this point's GPS Occupation Sheet
(s) Vertcon (meters) 0.69
Elevation ref. Field Vertcon (feet) 2.264

Trig Elev

Book/Page Combined Factor 0.9998864780

Comment
There are no other occupation dates for this point

Zoom to this control point on the Main MapGuide Map using Autodesk MapGuide.

[Support Information and Glossary] [Geodetic Control Points home page]

http://www.dot.co.pima.az.us/gis/maps/hcontrol/pointdata.cfm?pointcode=E1314N09 6/4/2007
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Pima County DOT - City of Tucson DOT

Geodetic Control Point

Township 135, Range 14E, Index Code P06

All CORS users should read Use of Geodetic Control Points with NGS Datums first.

This geodetic control point is, at best, third order and is not a horizontal control point as defined by ARS
33-133. A monument existed at the time the geodetic position was determined. The monument that
existed may have been in the proximity of, or may in fact have been, an aliquot corner, or a section
corner. The survey which determined the geodetic positions was for the purpose of controlling the City
of Tucson and Pima Association of Governments Orthophoto Project, #ot for determining whether the
monuments represented aliquot corners, or section comners nor to establish horizontal control. Also, read

the Pima County DOT Disclaimer.

Township, Range 138, 14E (Code B) Occupation Date  2006-05-03
Index Code P06 Orthometric height 235971
. AVYDS8) e
NAD 83 Northing (Y) 469,389.090 (N

NAD 83 Easting (X) 1,000,677.994 Geoid height (NAVDSS) -095.23
Latitude N 32°17'12.06463" Ellipsoid height (NAVD88) 2,264.48
Longitude W 110°56'37.22625" Oﬂhome&ié{;ggg; 2,357.49

View this point's GPS Occupation Sheet
(s) Vertcon (meters) 0.675
Elevation ref. Field 9932 /26 Vertcon (feet) 2.22
Book/Page I Combined Factor 0.9998951590

Comment The original point (BP05) was destroyed due to construction. A new point (BP06) was set.

There are no other occupation dates for this point

Zoom to this control point on the Main MapGuide Map using Autodesk MapGuide.

[Support Information and Glossary] [Geodetic Control Points home page]

http://www.dot.co.pima.az.us/gis/maps/hcontrol/pointdata.cfm?pointcode=E1314P06 6/4/2007
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Pima County DOT - City of Tucson DOT

Geodetic Control Point

Township 13S, Range 14E, Index Code P07

All CORS users should read Use of Geodetic Control Points with NGS Datums first.

This geodetic control point is, at best, third order and is not a horizontal control point as defined by ARS
33-133. A monument existed at the time the geodetic position was determined. The monument that
existed may have been in the proximity of, or may in fact have been, an aliquot comer, or a section
corner. The survey which determined the geodetic positions was for the purpose of controlling the City
of Tucson and Pima Associlation of Governments Orthophoto Project, not for determining whether the
monuments represented aliquot corners, or section corners nor to establish horizontal control. Also, read

the Pima County DOT Disclaimer.

Township, Range 138, 14E (Code B) Occupation Date  1996-12-04
Index Code : P07 Orthometric height 2386.93
. AVDSS) 90
NAD 83 Northing (Y) 469,437.209 (N
NAD 83 Easting (X) 1,003,244.039 Geoid height (NAVDSS) -94.85
Latitude N 32°17'12.30943" E“ipSOid height (NAVDSS) 2,292.08
Longitude W 110°56'7.33151" Orthome(;ié‘h}ggl;; 2,384.67
View this point's GPS Occupation Sheet
(s) Vertcon (meters) 0.69
Elevation ref. Field 1989-7-1/51 - Verteon (feet) 2.264
Book/Page S Combined Factor 0.9998911270

Comment
There are no other occupation dates for this point

Zoom to this control point on the Main MapGuide Map using Autodesk MapGuide.

{Support Information and Glossary] [Geodetic Control Points home page]

http://www.dot.co.pima.az.us/gis/maps/hcontrol/pointdata.cfm?pointcode=E1314P07 6/4/2007
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Pima County DOT - City of Tucson DOT

Geodetic Control Point

Township 13S, Range 14E, Index Code P09 Disranc = 20286t

All CORS users should read Use of Geodetic Control Points with NGS Datums first.

This geodetic control point is, at best, third order and is not a horizontal control point as defined by ARS
33-133. A monument existed at the time the geodetic position was determined. The monument that
existed may have been in the proximity of, or may in fact have been, an aliquot corner, or a section
corner. The survey which determined the geodetic positions was for the purpose of controlling the City
of Tucson and Pima Association of Governments Orthophoto Project, not for determining whether the
momunents represented aliquot corners, or section cormers nor to establish horizontal control. Also, read

the Pima County DOT Disclaimer.

Township, Range 138, 14E (Code B) Occupation Date  2006-05-02
Index Code P09 Orthometric height
: 2,421.01
NAD 83 Northing (Y) 469,463.096 (NAVDSS)
NAD 83 Easting (X) 1,005,860.278 Geoid height (NAVDSS) -95.03
Latitude N 32°17'12.32770" E“ipSOid height (NAVDSS) 2,325.98
Longitude W 110°55'36.85451" Oﬂhomf’&gg‘gggi 2.418.79
View this point's GPS Occupation Sheet
(s) Vertcon (meters) 0.677
Elevation ref. Field Trie Elev Vertcon (feet) 2.221
Book/Page & Combined Factor 0.9998958190

Comment 1/2" rebar was replaced witha 2 1/2" ACP

There are no other occupation dates for this point

Zoom to this control point on the Main MapGuide Map using Autodesk MapGuide.

[Support Information and Glossary] [Geodetic Control Points home page]

http://www.dot.co.pima.az.us/gis/maps/hcontrol/pointdata.cfm?pointcode=E 13 14P09 6/4/2007
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APPENDIX D
HYDROLOGIC ANALYSIS
SUPPORTING DOCUMENTATION
FOR
CAMINO REAL WASH
LOMR



pirna Courly Regianal

FLOOD CONTROL

pisTajer

s

PIMA COUNTY
REGIONAL FLOOD CONTROL DISTRICT
97 EAST CONGRESS STREET, THIRD FLOOR
TUCSON, ARIZONA 85701-1797

SUZANNE SHIELDS, P.E. (520) 243-1800
DIRECTOR FAX (520} 243-1821
May 27, 2008
Andy Mac¢Leod

Castro Engineering Corp.
3580 W, Ina Road, Suite 200
Tucson, Arizona 35741

Re: Correction of the Camino Real Wash discharge
Dear Mr, MacLeod:

The District is requesting a fee proposal to process a Charnge Order for the Camino Real Wash LOMR, We
have reanalyzed the hydrofogy with the Camino Real Wash and discovered a minor error, in the basin factor.
The average basin factor upstream of River Road should be 0.041. Enclosed you find a révised hydrologic data.
No other hydrologic data has been modified fiom the original CLOMR. Even though the drainage infrastructure
will fit the higher discharge Castro Engingering has modeled, the LOMR application must be updated to reflect
the discharge values associated with the cortecteéd basin factor. We anticipate the change in discharge from the
FEMA approved CLOMR may create additional review commerits from FEMA with the LOMR application.

The District is also requesting additional survey work to define a drainage mainfenafice and aceess easement in

the Rio Cancion Busiiiess Park. Thave provided you with the approximate location of the easement boundaries.
[ will want to meet with you at the site 1o field fit the easement. The legal description of the éasement must be
formatted for use as an exhibit for a recorded instrumeit.

Please prepare a fee proposal and a small Scope of Work so that | may process a Change Order for the.
additional services we are requesting: Make sure the fee proposal includes what additional funds are needed
within the tasks contained in the existing Scope of Work.

Sincerely, -y b7

R. “Terry” Hendricks, CFM, Chief Hydrologist
Planning and Development Division

RTH:ed

e Chirs Cawein, Deputy Director

Bill Zimmérian, Matager, Planning and Development Division.

ENCLOSURE



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE
{PC-HYDRO Version 3.0)
Arroyo Engineering, Inc.

Client: _Pima County e ... Preparedby.  TemyHendricks
Project Name:  Camino Real Wash . Date: _5/15/2008
Concentration Point:  CP120, River Road Job #:
Watershed Area: 1.7 gm Watershed Type: Suburban-Foothills
Watercourse Data By Reach
Reach No. - Height (Hi) Length (Li) Slope (Si) Basin Factor (Nb)

1 280.0 ' 5,600 0.0500 041

2 75.0 3,000 0.0250 041

3 7(}.0 4,200 0.0167 041

4 150.0 6,800 0,0221 041

5 35.0 1,200 0.0292 .041

6 34.0 1,500 0.0227 .041

22,300 0 fest Mean Slope: _0.0256
_feet Weighted Basin Fac: 0. o
Veg Cover Density: 30 %

ay 10,300
Veg, Cover Type(s):_Desert Brush

Length of Watercourse (Lc):

RETURN PERIOD: [00-years

Rainfall Values
_ 1-hour Z-howr 3-hour 6-hour 24-hout
Point Values (in)  2.59 2,92 3.14 3.55 4.53
Areal Values (in)  2.59 292 3.14 3.55 4.53
S Soils Data
Soil Type Percent Curve #(CN)  Adi. Curve #{CN*) Runoff Coef, (C)
B 71 82. 86.22 0.515
C 0 . g 0.000
D 29 90, 92.26 0.695
mp, ‘ 18 99, 59, ‘ 0.955

Weighted Runoff Coef. (Cw): _0.637

Time of Concentration® e min
Rainfall Intensity () @ Te: 2,75 . in/hr

Runoff Supply Rate () @ Te: 1.75  infir
PEAK DISCHARGE: 1,9558 ofs
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Points of drainage
concentration shown at;
Rillito Creek
RioVigaAparuients
River Road, and

Camino La Lonuta

Secale: 1 inch = 2000 feet’
Contour Interval = 40 feet

Ref: U.8.G.S. 7.5-Minute

Topo. Quad. Map
{Tacson North, Arizona)

WATERSHED BOUNDARY MAP

= R HOUN D

for Camino Real Wash




APPENDIX E:
HYDRAULIC ANALYSIS SUPPORTING DOCUMENTATION
FOR
CAMINO REAL WASH LOMR



Appendix E.1

Exhibit 2: Camino Real Upstream Reach
_Looking Upstream

PRI 2y g

i g, AN R G TR e
Exhibit 3: Camino Real East Channel

Looking Upstream



Manning's Roughness

Summary Table
Appendix E.1
River Reach |River Stationinvalue|l n#1 | n#2 | n#3 | n#4 | n#5 | n#6 | n#7 [ n#8
Camino Real | Upstream | 3429.864 n 0.045] 0.035] 0.045
Camino Real | Upstream| 3331.857 n 0.0451 0.035| 0.045
Camino Real | Upstream | 3241.052 n 0.045] 0.035] 0.03]| 0.045
Camino Real | Upstream| 3150.14 n 0.045] 0.035] 0.03]| 0.045
Camino Real | Upstream| 3051.702 n 0.045] 0.035| 0.04| 0.035| 0.04
Camino Real | Upstream| 2936.949 n 0.09] 0.055| 0.045( 0.035] 0.045
Camino Real | Upstream | 2852.425 n 0.045{ 0.04] 0.03| 0.04
Camino Real | Upstream| 2743 588 n 0.045] 0.04| 0.035] 0.04
Camino Real [ Upstream| 2625.161 n 0.04] 0.035| 0.04| 0.035| 0.045
Camino Real | Upstream| 2477.176 n 0.04] 0.035] 0.04| 0.045
Camino Real | Upstream | 2383.522 n 0.045] 0.04{ 0.035| 0.04
Camino Real | Upstream| 2255.96 n 0.04] 0.09( 0.04] 0.035] 0.04| 0.055| 0.09
Camino Real | Upstream | 2141.959 n 0.045] 0.04| 0.035| 0.045| 0.04| 0.055| 0.09
Camino Real | Upstream| 2064.338 n 0.045] 0.04] 0.09] 0.35] 0.045
Camino Real | Upstream| 1943.236 n 0.045] 0.04] 0.065{ 0.035| 0.04{ 0.045
Camino Real | Upstream | 1871.821 n 0.045] 0.04] 0.035{ 0.04
Camino Real | Upstream| 1821.303 n 0.045{ 0.04} 0.035| 0.04
Camino Real | Upstream | 1773.468 n 0.045| 0.04| 0.035| 0.05
Camino Real | Upstream| 1647.316 n 0.45] 0.04| 0.035[ 0.04
Camino Real | Upstream| 1542.871 n 0.05| 0.035f 0.05
Camino Real | Upstream | 1424.651 n 0.045| 0.04] 0.035| 0.04} 0.065| 0.09| 0.035| 0.04
Camino Real | Upstream | 1314.441 n 0.04] 0.035| 0.09] 0.04] 0.045
Camino Real | Upstream| 1181.912 n 0.04]| 0.035] 0.04] 0.045
Camino Real | Upstream| 1062.566 n 0.04] 0.035| 0.04
Camino Real | Upstream | 944.986 n 0.04} 0.035] 003 0.04
Camino Real | Upsfream| 846.091 n 0.065} 0.045] 0.05{ 0.09| 0.045] 0.065
Camino Real West 751.24 n 0.09f 0.06] 0.09( 0.06] 0.07
Camino Real West 581.907 n 0.05] 0.065] 0.05( 0.065
Camino Real West 552.659 n 0.045| 0.065] 0.045| 0.065
Camino Real West 534.16 | Culvert
Camino Real West 523.966 n 0.04| 0.065[ 0.09] 0.065| 0.045| 0.065
Camino Real West 465.158 n 0.09{ 0.065| 0.045| 0.065
Camino Real West 396.133 n 0.09] 0.045| 0.065
Camino Real West 380.66 [Culvert
Camino Real West 365.77 n 0.09| 0.065| 0.045{ 0.065] 0.045] 0.065
Camino Real West 330.884 n 0.09( 0.065] 0.045| 0.065
Camino Real West 301.971 n 0.09] 0.045] 0.065] 0.045| 0.065] 0.045| 0.065
Camino Real West 288.25 [Culvert
Camino Real West 273.774 n 0.09] 0.065] 0.045| 0.065( 0.045] 0.065
Camino Real West 257.256 n 0.09] 0.065| 0.045| 0.065
Camino Real West 221.641 n 0.09( 0.065] 0.045| 0.065
Camino Real West 203.926 n 0.09( 0.065] 0.045] 0.065] 0.045| 0.065
Camino Real West 191,64 Bridge
Camino Real West 181.696 n 0.09{ 0.045] 0.065] 0.045| 0.065| 0.045| 0.065
Camino Real | Woest 167.778 n 0.09] 0.065] 0.045] 0.065
Camino Real West 121.367 n 0.045| 0.028] 0.045] 0.065
Camino Real West 67.625 n 0.09] 0.028] 0.045
Camino Real East 633.541 n 0.065{ 0.04} 0.065| 0.065
Camino Real East 480.056 n 0.065| 0.045| 0.065
Camino Real East 365.03 n 0.065] 0.045




Manning's Roughness

Summary Table

River Reach |River Station|nvalue] n#1 | n#2 | n#3 [ n#4 [ n#5 | n#6 | n#7 | n#8
Camino Real East 300.27 n 0.065| 0.045
Camino Real East 252.61 n 0.028] 0.045] 0.089
Camino Real East 222919 n 0.045] 0.028| 0.04{ 0.045{ 0.09
Camino Real East 199.073 n 0.028] 0.045
Camino Real East 153.126 n 0.028] 0.045| 0.045
Camino Real East 98.849 n 0.028] 0.028{ 0.028
Camino Real East 38.444 n 0.028| 0.028| 0.028
Qverflow South 237.368 n 0.028 | 0.028 ] 0.028
Overflow South 199.788 n 0.028] 0.028 | 0.028
Overflow South 174.844 n 0.028 0.028 | 0.028
Qverflow South 149.791 n 0.0281 0.028 | 0.028
Overflow South 129,767 n 0.028]0.0281 0.028
Overflow South 99.652 n 0.028 ] 0.028| 0.028
Qverflow South 74,912 n 0.028 | 0.028] 0.028
Overflow South 50,145 n 0.028 | 0.0281 0.028
Overflow South 25.041 n 0.028 | 0.028 ] 0.028
Overflow South 0.002 n 0.028 0.028 | 0.028




APPENDIX E 4:
CAMINO REAL WASH

o LEVEE AND FLOODWALL DESIGN FORMS
e LEVEE AND FLOODWALL CALCULATIONS
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River Road Flood Wall Titte . River Road Flood Wall Page:
Camino Real Wash Job # : #4TRRCA Dsgnr: PJB Date: MAR 31,2004
: Description....
Flood Wall at Camino Real Wash

This Wall in File: c:\rp6\river road flood wall.rp5

“atainPro Version 6.0 - o s .
4ild Date : 10-SEP-2001, (c) 1988-2001 Cantilevered Retaining Wall Design

'| Criteria I |Soil Data I Footing Dimensions & Strengths '

Retained Height = 6.50 &t Allow Soil Bearing = 2,000.0 psf Toe Width = 2501
. b= Equivalent Fluid Pressure Method Heel Width = 3.50
Wall height above sail = 1.00# Heel Aciive Pressure =  625psfift  Total Footing Width = 5.00
Slope Behmsl wall = 0.00 : 1 Toe Active Pressure = 30.0 psfit Footing Thickness = 12.00 in
Heightof Soilover Toe = 4B.00in Passive Pressure = 250.0 psf/it ] .
Soit Density = 110.00 pcf Water height over heel = 0.0 ft Ezz \Lf)ve'itt: ; ::ggg ::
o s 0.0 oef Foating||Soil Frictior = 0.300 Key Distance from Toe ~ = 2.50 ft
ind on Stem = .0 ps: Soil height to ignore . .
for passive pressure = 24.00 fc = 2000psi  Fy = 60,000 psi
P P " n Footing Concrete Density = $50.00 pcf
Min. As % = 0.0018

Cover@ Top = 2.00in @ Btm.= 3.00 in

Design Summary I Stem Construction I Top Stem  2nd
Stem OK Bar Lap/Emb
ft 3.00 0.00

Total Bearing Load 5,063 Ibs Design height

nou

...resultant ecc. 7.56 in Wall Material Above "Ht" = Concrete Concrete
Soil Pressure @ Toe = 1,376 psf OK ;’;’g:?g?zse - ;z.og Lz.og
Soil Pressure @ Heel = 312 psf OK .
Al ol 2,000 pef Rebar Spacing = 18.00 18.00
owable = . ps =
Soil Pressure Less Than Allowable DeR:ig?'nr DPI::EEG at Edge Edge
AC! Factored @ Toe = 1,926 psf fb/EB + fa/Fa = 0.081 0.455
ACI Factored @ Heel = 437 psf : - ) .
. _ ) Total Force @ Section  Ibs= 6253  1,8365
Footing Shear @ Toe -~ 124 psi OK Morment....Actual f#= 7507 4,319.2
oling Shear @ Heel - 192 pei OK Moment....Allowable  fi#= 92854  9,285.4
Allowabie = O psi Shear.....Actual psi= 5.1 15.0
Wall Stability Ratios Sh Allowabl . 3.1 03.1
Overturning = 3.73 OK ear..... owable psi= . .
3liding = 3.14 OK Lap Splice if Above in= 35.60 35.60
aiding Cales  (Vertical Component NOT Used) Lap Splice if Below in= 35,60 11.74
Lateral Sliding Force = 1,757.8 Ibs Wail Weight pst= 150.0 150.0
less 100% Passive Force= - 4,000.0 bbs Rebar Depth 'd' in= 10.19 10.19
less 100% Friction Force= - 1,518.8 ibs Mf?;onrv Data -
Added Foree Reqd = 0.0 Ibs OK Fs gsi =
..for1.5:1Stability = 0.0 Ibs OK Solid Grouting =
- . i Special inspection =
Footing Design Results l Modular Ratio ' -
Toe Heet Short Term Factor =
Factored Pressure = 1,826 437 psf Equiv. Solid Thick, =
Mu"; Upward = 5,372 2,011 fi# Masonry Block Type = Normal Weight
Mu' : Downward = 2,581 3,784 fi-# Concrete Data -
Mu: Design = 2,791 1,774 fi-# fc psi= 3,000.0 3,000.0
Actual 1-Way Shear = 1541  10.18 psi Fy psi= 60,0000 60,000.0
Allow 1TWay_Shear = 76.03 . 76.03 psi Other Acceptable Sizes & Spacings
Toe Reinforcing = #5@ 18.00in Toe: #4@ 13.25 in, #5@ 20.50 in, #6@ 29.00 in, #7@ 39.25 in, #3@ 48.25 in, #9@ 4
Heel Reinforcing = #5@ 18.00in Heel: Not req'd, Mu < 5,* Fr
Key Reinforcing = None Spec'd Key: Notreq'd, Mu<S*Fr




River Road Flood Wall
Camino Real Wash

Title : River Road Flood Wall
Job# : #4TRRCA

Descripfion....

Dsgnr: PJB

Flood Wall at Camino Real Wash

Page:

Date: MAR 31,2004

This Wall in File: c:\rp6\river road flood wall.rp5

“etainPro Version 6.0
uiid Date : 10-SEP-2001, (c) 1989-2001

Cantilevered Retaining Wall Design

| Summary of Overturning & Resisting Forces & Moments

..... OVERTURNING.....
Force Distance Moment

Item Ibs ft ft-#
Heel Active Pressure = 1,757.8 2.50 4,394.5
Toe Active Pressure =
Surcharge Over Toe =
Adjacent Footing Load =
Added Lateral Load =
Load @ Stem Above Soil =
Total = 1,767.8 OTM. = 4,394.5
Resisting/Overturning Ratio = 3.73
Vertical Loads used for Soil Pressure = 50625 lbs

Vertical component of active pressure NOT used for soil pressure

Soil Over Heel

Sloped Soil Gver Heel
Surcharge Over Heel
Adjacent Footing Load

Axial Dead Load on
Soil Over Toe
Surcharge Over Toe
Stem Weight(s)
Earth @ Stem Trans
Footing Weight

Key Weight

Vert. Component

rm:m_ ¥

..... RESISTING.....
Force Distance Moment
lbs it ft-#
= 1,787.5 4.75 8,490.6
Stemn = 0.00
= 1,100.0 1.25 1,375.0
" = 1,125.0 3.00 3,375.0
itions _
= 900.0 3.00 2,700.0
= 150.0 3.00 450.0
Total = 50625 lbs RM.= 16,390.6
Z S5 {
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River Road Flood Wall Title : River Road Flood Wall Page:
Camino Real Wash Job# : #4TRRCA Dsgnr: PJB Date: MAR 31,2004
Description....
Flood Wali at Camino Real Wash

This Wall in File: c:\rp6iriver road flood wall.rp5

RetainPro Version 6.0 : .. .
Suild Date : 10.SEP.2004, (c) 19892001 C@ntilevered Retaining Wall Design

'| Criteria I Soil Data I Footing Dimensions & Strengths '

Retained Height = 6.50 ft Allow Soil Bearing = 2,000.0 psf Toe Width = 2501
. . Equivalent Fluid Pressure Method Heel Width = 3.50
Wall hengh't above soil : 1.00 ﬂ Heel Active Pressure = B2.5 psf/ft Total Footing Width = 6.00
Slope Be"'""f’ Wall = 0.00 : 1 Toe Active Pressure = 30.0 psi/ft Footing Thickness = 12.00in
Height of Soil over Toe = 48.00in Passive Pressure = 250.0 psf/ft ] .
Soil Density = 110.00 pcf Water height overheel = 0.0 ft EEY \gldtt’; = 1 %gg in
- N _ ey Dep = .00 in
Windon S 0.0 osf Footing||Seil Frictior = 0.300 Key Distance from Toe = 2501t
ind on Stem = .0 ps Soil height to ignore . .
for passive pressure = 24.00in fe = 2,000psi  Fy = 60,000 psi
P P 24.00i Footing Concrete Density = 150.00 pef
Min. As % = 0.0018

Cover@ Top = 2.00in @ Btm.= 3.00in

Design Summary I Stem Construction I TopStem _ 2nd
Stem OK Bar Lap/Emb
3.00 0.00

Total Bearing Load 5,063 lbs Design height ft

..resultant ecc. 7.56 in Wall Material Above "Ht" = Concrete Concrete
Soil Pressure @ Toe = 1,376 psf OK Thickness - 12.00 12.00
Soil P Hoo! = 212 paf OK Rebar Size = # 5 # 5
in ’Essl‘"e @Heel = » a2 psf Rebar Spacing = 1800  18.00
owable = W00 pg =
Soil Pressure Less Than Allowable DeR:i;ir['): :f,::ed at Edge Edge
AC| Factared g joe I laee fb/FB + falFa = 0.081 0.465
ractore ) ps! Total Force @ Seéction Ibs= 6253  1,836.5
200‘5"9 g’:eaf @ Loel : 15.4 psi OK Moment... Actual = 7507 4,319.2
oolng Shear @ Heel = 102 psi OK Moment....Alowable  fi-#= 92854 92854
owable = 76.0 psi Shear.... Actual psi= 5.1 15.0
Wall Stahility Ratios S
Overtuming = 373 OK Shear.....Aliowable psi= 93.1 93.1
Sliding = 3.14 OK Lap Splice if Above in= 35.60 35.60
sliding Cales  (Vertical Component NOT Used) Lap Splice if Below in= 35.60 11.74
Lateral Sliding Force = 1,757.8 Ibs Wall Weight psf= 150.0 150.0
less 100% Passive Force= - 4,000.01bs Rebar Depth 'd’ in= 10.19 10.19
less 100% Friction Force= - 1,518.8 Ibs Masonry Data -
, fm psi=
Added Force Req'd = 0.0 Ibs OK Es psi=
....for 1.5 01 Stablllty = 0.0 Ibs OK So"d GFOUtiﬂg = i
. : Special Inspection =
Footing Design Resuits Modular Ratio _
Toe Heel Short Term Factor =
Faclored Pressure = 1,926 437 psf Equiv. Solid Thick. =
Mu' : Upward = 5,372 2,011 ft-# Masonry Block Type = Normal Weight
Mu' : Downward = 2,581 3,784 ft-# Concrete Data -
Mu: Design = 2,791 1,774 ft-¥ fc psi= 3,000.0 3,000.0
Actual 1-Way Shear = 15.41 10.18 psi Fy psi= ©0,000.0 60,000.0
Aliow 1-Way Shear = 76.03 ) 76.03 psi Other Acceptable Sizes & Spacings
Toe Reinforcing = #5@ 18.00in Toe: #4@ 13.25 in, #5@ 20.50 in, #6@ 29.00 in, #7@ 39.25 in, #8@ 48.25 in, #9@ 4
Heel Reinforcing = #5@ 18.00in Heel: Not req'd, Mu < S," Fr
Key Reinforcing =

None Spec'd Key: Notreg'd, Mu<S*Fr




River Road Flood Wall
Camino Real Wash

Title . River Road Flood Wall Page:
Job# : #4TRRCA Dsgnr: PJB Date: MAR 31,2004
Description....

Flood Wal} at Camino Real Wash

RetainPro Version 6.0
luild Date : 10-SEP-2001, (c) 1989-2001

This Wall in File: c:\rpB\river road flood wall.rp5

Cantilevered Retaining Wall Design

l Summary of Overturning_& Resisting Forces & Moments

.....OVERTURNING..... ..RESISTING.....
Force Distance Moment Force Distance  Moment
ltem Ibs ft ft-4 ihs ft ft-#
Heel Active Pressure = 1,757.8 2.50 4,394.5 Soil Over Heel 1,787.5 475 8,490.6
Toe Active Pressure = Sloped Soil Over Heel =
Surcharge Qver Toe = Surcharge Over Heel =
Adjacent Footing Load = Adjacent Footing Load =
Added Lateral Load = Axial Dead Load on Stem = 0.00
Load @ Stem Above Sail = Soil Over Toe = 1.100.0 1.25 1975.0
Surcharge Over Toe - ’ ’
Stem Welight(s) = 1,1250 3.00 3.375.0
Total = 1,757.86 O.TM. = 4,394.5 Earth @ Stem Transitions _ e l e
Resisting/Overturning Ratio = 373 Footing Weigh 900.0 3.00 2.700.0
Vertical Loads used for Soil Pressure=  5,062.5 Ibs Key Weight = 150.0 3.00 450.0

Vertical component of active pressure NOT used for soil pressure

Vert. Component

16,390.6

Total = 5,062.5 lbs R.M.=
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River Road Flood Watl Title  : River Road Flood Wall Page:
Camine Real Wash Job# : #4TRRCA Dsgnr: PJB Date: MAR 31,2004
Description....
Flood Wall at Camino Real Wash

This Wall in File: c:\rpBiriver road flood wall.rp5

“efainPro Version 6.0 . P .
uild Date : 10-SEP-2001, (c) 1989-2001  cantilevered Retaining Wall Design

| Criteria I |Soil Data ' Footing Dimensions & Strengths '

Retained Height = 6.50 ft Allow Soil Bearing = 2,000.0 psf Toe Width = 250
: . Equivalent Fluid Pressure Method Heel Width = 3.50
Wl hexgh.t a‘?°"e soil : 1.00 ﬂ Heel Active Pressure = 62.5 psfift Total Footing Width = 6.00
Stope Behind Wall = 0.00 : 1 Toe Active Pressure = 30.0 psf/ft Footing Thickness = 12.00 in
Height of Soil over Toe = 48.00 in Passive Pressure = 250.0 psfift . .
Soil Density = 110.00 pef Water height over heel = 0.0 #t ﬁev \shdm = 13-88 in
) i [N _ ey Dep = 00 in
Wind on S 0.0 oef Footing]|Sail Frictior = 0300 Key Distance from Toe = 2501
ind on Stem = L ps Soil height to ignore ! ; -
assiv = 2400in fc = 2,000psi  Fy = 60,000 psi
forp € pressure ' Footing Concrete Density = 150.00 pef
Min. As % = 0.0018

Cover@ Top = 2.00in @ Btm.= 3.00in

Design Summary ' Stem Construction I Top Stem _ 2nd
Stem OK Bar Lap/Emb
3.00 0.00

Total Bearing Load = 5,063 Ibs Design height ft=
...fesultant ecc. = 7.56 in " Wall Material Above "Ht* = Concrete Concrete
Soll Pressure @ Toe = 1,376 psf OK ;';ﬁ;?gfje z ;2'02 ;2-03
S‘;;'"':f:;’;’e @ Heel S gsg pst OK Rebar Spacing = 1800  18.00
Soil Pressure Less Than Allowable DER:iZ?‘rggged at = Edge Edge
ACI Factored @ Toe = 1,926 psf fb/FB + fafFa = 0.081 0.465
AC| Factored @ Heel = 437 psf : . _
. _ . Total Force @ Section  ibs= 6253 1,836.5
i 00:!"9 g:ear @ ;"e‘ = 5.4 psi OK Moment....Actual fif= 7507  4,319.2
g el @Hesl = ;g-g psi OK Moment....Allowable  ft-#= 92854 92854
owable = D psi Shear.....Actual psi= 5.1 15.0
Wall Stability Ratios g I . 21 031
Overturning = 3.73 OK Shear.....Aflowable psi= 93, .
Sliding = 3.14 OK Lap Splice if Above in= 35.60 35.60
{iding Calcs (Vertical Component NOT Used) Lap Splice if Below n= 35.60 11.74
Lateral Sliding Force = 1,757.8 Ibs Wall Weight psf= 150.0 150.0
less 100% Passive Force= - 4,000.0 ibs Rebar Depth ‘d" in= 10.19 10.19
tess 100% Friction Force= - 1,518.8 Ibs Mf?rf‘onry Data .
Added Force Req'd = 0.0 bs OK Es gsi =
..for1.5:1 Stabilty = 0.0 Ibs OK Sofid Grouting = ‘
7 7 Special Inspection =
Footing Design Resulits Modular Ratio i -
Toe Heel Short Term Factor =
Factored Pressure = 1,926 437 psf Equiv. Solid Thick. =
Mu' : Upward = 5,372 2,011 ft-# Masonry Block Type = Norma!l Weight
Mu' : Downward = 2,581 3,784 ft-# Concrete Data ‘
Mu: Design = 2,79 1,774 -4 fe psi=  3,0000  3,000.0
Actual 1-Way Shear = 15.41 10.18 psi Fy psi= 60,0000 €0,000.0
Allow 1-Way Shear = 76.03 76.03 psi Other Acceptabie Sizes & Spacings
Toe Reinforeing = #5@ 18.001in Toe: #4@ 13.25 in, #5@ 20.50 in, #6@ 29.00 in, #7@ 39.25 in, #8@ 48.25 in, #9@ 4
Heel Reinforcing = #5@ 18.00in Heel: Not req'd, Mu < Sy* Fr
Key Reinforcing = None Spec'd Key: Notreq'd, Mu<S*Fr
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River Road Flood Wall o Title ; River Road Flood Wall Page;
Camino Real Wash Job# : #4TRRCA Dsgnr: PJB Date: MAR 31,2004
Description....
Flood Wall at Camino Real Wash

This Wall in File: c:\rp6\river road flood wall.rp5

“etainPro Version 6.0 . P .
sild Date : 10.SEP.2001, (¢) 1980.2001  Cantilevered Retaining Wall Design
[ Summary of Overturning & Resisting Forces & Moments I
----OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Moment
tem Ibs ft lie Ibs ft ft#
Heel Active Pressure = 1,757.8 2.50 4,394.5 Soll Over Heel = 1,787.5 4,75 . 8,450.6
Toe Active Pressure = Sioped Soil Over Heel = :
Surcharge Over Toe = Surcharge Over Heel =
Adjacent Footing Load = Adjacent Footing Load =
Added Lateral Load = Axial Dead Load on Stem = 0.00
Load @ Stem Above Soil = Soil Over Toe = 1.100.0 126 1375.0
Surcharge Over Toe . T ’ )
—_— [ —— Stem Weight(s) = 1.125.0 3.00 3.375.0
Total = 1,757.8 O.TM, = 4,394.5 Earth @ Stem Transitions _ T : i
Resisting/Overturning Ratio = 373 Footing Weight = 900.0 3.00 2.700.0
Vertical Loads used for Soil Pressure=  5,062.5 |bs Key Weight = 150.0 3.00 450.0
Vert, Component -

Vertical component of active pressure NOT used for soil pressure Total= 50625 Ibs RM.= 163906




APPENDIX E.5:
CAMINO REAL WASH

Existing HEC-RAS output
Camino Real Upstream
Camino Real West Channel
Carnino Real East Channel
Carmino Real Overflow

As-Built Condition HEC-RAS output
Camino Real West Downstream Channel
Camino Real East Downstream Channel

Culvert Model output
West RCBC HYS output
East RCBC HY8 output
RCP west of Camino Real Road, at River Rd. STA.691+95 CulvertMaster output
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1

CURRENT DATE: 07-31-2007 FILE DATE: 07-31-2007
CURRENT TIME: 13:03:09 FILE NAME: CRWEST

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1

c SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET  OQUTLET CULVERT | BARRELS
v ELEV. ELEV. LENGTH SHAPE SPAN  RISE MANNING  INLET
NO. (ft) (ft) (ft) MATERIAL (ft) (ft) n TYPE
1 |2375.20 2372.27 235.29 | 4 RCB 8.00 5.00 .012  CONVENTIONAL
2
3
4
5
6
SUMMARY OF CULVERT FLOWS (cfs) FILE: CRWEST DATE: 07-31-2007
ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
2376.43 131.9 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
2377.15 263.8 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
2377.76 395.7 0.0 0.0 0.0 0.0 0.0 0.0 0.00 ©
2378.31 527.6 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
2378.82 659.5 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
2379.30 791.4 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
2379.76 923.3 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
2380.19  1045.0 0.0 0.0 0.0 0.0 0.0 0.0 06.00 0
2380.70  1187.1 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
2381.20  1319.0 0.0 0.0 0.0 0.0 0.0 6.0 ¢.00 0
0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CRWEST DATE: 07-31-2007
HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERRQR (ft) FLOW {cfsg) ERROR {cfs) ERROR
0.00 0.000 0.00 0.00 0.00
2376.43 0.000 131.90 0.00 0.00
2377.15 0.000 : 263.80 0.00 0.00
2377.76 0.000 395.70 0.00 0.00
2378.31 0.000 527.60 0.00 0.00
2378.82 0.000 659.50 0.00 0.00
2379.30 0.000 791.40 0.00 0.00
2379.76 0.000 923.30 0.00 0.00
2380.19 0.000 1045.00 0.00 0.00
2380.70 0.000 1187.10 0.00 0.00
2381.20 0.000 1319.00 0.00 0.00




2

CURRENT DATE: 07-31-2007 FILE DATE: 07-31-2007
CURRENT TIME: 13:03:09 FILE NAME: CRWEST
PERFORMANCE CURVE FOR CULVERT 1 - 4( 8.00 (ft) BY 5.00 (ft)) RCB
DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. QUTLET TW OUTLET W
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) (ft) (ft) «Fé4> (ft) (ft) (ft) (ft) (fps) (fps)
0.00 2375.20 0.00 0.00 0O-NF 0.00 0.00 0.00 -0.58 0.00 0.00
131.90 2376.43 1.23 1.23 1-S2n 0.51 0.81 0.41 -0.14 10.06 7.38
263.80 2377.18 1.95 1.95 1-82n 0.77 1.29 0.69 0.08 12.03 9.65
395.70 2377.76 2.56 2.56 1-52n 1.02 1.68 1.04 0.26 11.87 11.27
527.60 2378.31 3.11 3.11 1-82n 1.22 2.04 1.27 0.42 12.98 12.56
659.50 2378.82 3.62 3.62 1-82n 1.43 2.37 1.49 0.5¢ 13.85 13.66
791.40 2379.30 4.10 4.10 1-82n 1.62 2.67 1.70 0.69 14.51 14.62
823.30 2379.76 4.56 4.56 1-82n 1.79 2.96 1.891 0.81 15.08 15.47
1045.00 2380.1¢9 4.99 4.99 1-52n 1.96 3.22 2.10 0.92 15.56 16.1°
1187.10 2380.70 5.50 5.50 5-52n 2.14 3.50 2.30 1.04 16.10 16.96
1319.00 2381.20 6.00 6.00 5-82n 2.30 3.76 2.50 1.14 16.5%0 17.63
El. inlet face invert 2375.20 ft El. outlet invert 2372.27 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

*x%** SITE DATA ****% CULVERT INVERT **#*%#¥%**x**
INLET STATION
INLET ELEVATION
OUTLET STATION

OUTLET ELEVATION

NUMBER OF BARRELS

SLOPE
CULVERT LENGTH ALONG SLOPE

(V/H)

2107,

2375.

1871.

2372.
4

0.

235.

11 ft
20 ft
84 ft
27 £t

0125
29 ft

*¥kkk*x CULVERT DATA SUMMARY **dkkkdkdkdkddkkdhdkddhkhdhiedhedhd

BARREL SHAPE
BARREL SPAN

BARREL RISE
BARREL MATERIAL

BARREL. MANNING'S n

INLET TYPE

INLET EDGE AND WALL

INLET DEFRESSION

BOX

8.00 ft
5.00 ft
CONCRETE

0.012

CONVENTIONAL

SQUARE EDGE

NONE

(30-75 DEG. FLARE)




CURRENT DATE:
CURRENT TIME:

07-31-2007

13:03:09

FILE DATE: 07-31-2007
FILE NAME: CRWEST

TAILWATER

*%k*%** REGULAR CHANNEL CROSS SECTION **%* %%t skkskdr

BOTTOM WIDTH 40.00 ft
SIDE SLOPE H/V (X:1) 2.0
CHANNEL SLOPE V/H (ft/ft) 0.025
MANNING'S n (.01-0.1) 0.018
CHANNEL INVERT ELEVATION 2371.69 ft

CULVERT NO.1l OUTLET INVERT ELEVATION 2372.27 ft

kxxxkxk UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW
(cfs)

0.
.90
263,
.70
.60
659.
791.
.30
1045,
1187.
1319.

131

325
527

923

o

80

50

40

00

10
4]

W.S.E.
(ft)

2371.
2372.
2372.

2372
2372
2372
2372

2373
2373

69
13
35

.53
.69
.83
.96
2373.
2373.

08
i9

.31
.41

FROUDE DEPTH VEL. SHEAR
NUMBER (ft) (£/s) {psf)
0.000 0.00 . 0.00 0.00Q
1.969 0.44 7.39 0.68
2.092 0.66 9.65 1.03
2.164 0.84 11.27 1.31
2.214 1.00 12.56 1.56
2.253 1.14 13.66 1.78
2.283 1.27 14.62 1.99
2.309 1.39 15.47 2.17
2.329 1.50 16.19 2.34
2.350 1.62 16.96 2.53
2.367 1.72 17.63 2.69

ROADWAY OQOVERTOPPING DATA

ROADWAY SURFACE

EMBANKMENT TQOP WIDTH
CREST LENGTH

OVERTOPPING CREST ELEVATION

PAVED

169.00 ft
100.00 ft
2382.00 ft




1

CURRENT DATE: 07-31-2007 FILE DATE: 07-31-2007
CURRENT TIME: 13:21:52 FILE NAME: CREAST

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1

C SITE DATA CULVERT SHAPE, MATERIAL, INLET
9]
L INLET QUTLET CULVERT BARRELS
v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
NO. (ft) (ft) (ft) MATERIAL (ft) (ft) n TYPE
1 |2376.07 2369.51 243.84 2 RCB 8.00 5.00 .012 CONVENTIONAL
) |
3
4
5
6
. SUMMARY OF CULVERT FLOWS (cfs) FILE: CREAST DATE: 07-31-2007
ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
2376.07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2377.90 122.2 122.2 0.0 0.0 0.0 0.0 0.0 0.00 1
2378.99 244 .4 244 .4 0.0 0.0 0.0 0.0 0.0 0.00 1
2379.92 366.6 366.6 0.0 0.0 0.0 0.0 c.0 0.00 1
2380.78 488.8 488.8 0.0 0.0 0.0 0.0 0.0 0.00 1
2381.61 611.0 603.2 0.0 0.0 0.0 0.0 0.0 7.65 4
2382.02 733.2 657.4 0.0 0.0 0.0 0.0 0.0 73.28 3
2382.36 855.4 699.9 0.0 0.0 0.0 0.0 6.0 154.05 3
2382.687 977.6 735.8 0.0 0.0 0.0 0.0 0.0 240.59 3
2382.77 1022.0 747 .4 0.0 0.0 0.0 0.0 0.0 273.95 3
2383.21 1222.0 7%7.0 0.0 0.0 0.0 0.0 0.0 424 .51 3
2381.49 586.8 586.8 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CREAST DATE: 07-31-2007
HEAD HEAD TOTAL FLOW $ FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
2376.07 0.000 0.00 0.00 0.00
2377.90 0.000 122.20 0.00 0.00
2378.99 0.000 244.40 0.00 0.00
2379.92 0.000 366.60 0.00 0.00
2380.78 0.000 488.80 0.00 0.00
2381.61 -0.001 611.00 0.20 0.03
2382.02 -0.007 733.20 2.48 0.34
2382.36 -0.003 855.40 1.41 0.16
2382.67 -0.002 877.60 1.17 0.12
2382.77 -0.001 1022.00 0.63 0.06
2383.21 -0.001 1222.00 0.52 0.04




CURRENT DATE:

07-31-2007

CURRENT TIME: 13:21:52

2

FILE DATE: 07-31-2007
FILE NAME: CREAST

PERFORMANCE CURVE FOR CULVERT 1 - 2/ 8.00 (ft) BY 5.00 (ft)) RCB
DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL: CRIT. QUTLET W QUTLET TW

FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
{cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps)
0.00 2376.07 0.00 0.00 0O-NF 0.00 0.00 0.00 -0.02 0.00 0.00
122.20 2377.%0 1.83 1.83 1-582n 0.57 1.22 0.52 0.58 14.64 11.44
244 .40 2378.99 2.92 2.922 1-82n 0.90 1.94 0.84 .89 18.20 14.69
366.60 2379.92 3.85 3.85 1-82n 1.18 2.54 1.25 1.13 18.31 16.92
488.80 2380.78 4.71 4.71 1-82n 1.44 3.08 1.56 1.34 12.60 18.66
603.15 2381.61 5.54 5.54 5-82n 1.66 3.54 1.83 1.53 20.58 20.11
657.43 2382.02 5.95 5.95 5-82Zn 1.76 3.75 1.95 1.70 21.06 21.35
699.94 2382.36 6.29 6.29 5-82n 1.84 3.91 2.06 1.86 21.23 22.46¢
735.84 2382.66 6.59 6.59 5-82n 1.90 4 .04 2.14 2.01 21.46 23.44
747 .43 2382.76 6.69 6.69 5-82n 1.92 4.09 2.18 2.06 21.47 23.78
796.97 2383.20 7.13 7.13 5-82n 2.01 4.26 2.26 2.28 22.00 25.16

El. inlet face invert 2376.07 ft El. outlet invert 2369.51 ft

El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

*EkExk KK

*kkkk

SITE DATA ***** CULVERT INVERT **®kktkkxskx**

INLET STATION
INLET ELEVATION

OUTLET STATION

QUTLET ELEVATION

NUMBER OF BARRELS

SLOPE (V/H)

CULVERT LENGTH ALONG SLODPE

2086.

2376.

1842.

2369.
2

0.

243.

s7
07
B2
51

ft
ft
ft
ft

0269
84 ft

CULVERT DATA SUMMARY **xdkhkdkdhkdhdkhdhhkhdkhhdkdhhdr

BARREL SHAPE BOX

EARREL SPAN 8.00 ft
BARREL RISE 5.00 ft
BARREL MATERIAL CONCRETE
BARREL MANNING'S n 0.012

INLET TYPE CONVENTIONATL

INLET EDGE AND WALL

INLET DEPRESSION NONE

SQUARE EDGE (30-75 DEG. FLARE)




3

CURRENT DATE: 07-31-2007 FILE DATE: 07-31-2007
CURRENT TIME: 13:21:52 FILE NAME: CREAST

TAILWATER

**x**%%+ REGULAR CHANNEL CROSS SECTION **** s+ xksks stk

BOTTOM WIDTH 16.50 ft
SIDE SLOPE H/V (X:1) 2.0
CHANNEL SLOPE V/H (ft/ft) 0.042
MANNING'S n (.01-0.1) 0.018
CHANNEL INVERT ELEVATION 2362.49 ft

CULVERT NO.1 OUTLET INVERT ELEVATION 2368.51 ft

*xxkxxx PUNIFORM FLOW RATING CURVE FOR DOWNSTREAM 'CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (f/s) {psf)
0.00 2369.49 0.000 0.00 . 0.00 0.00
12220 2370.09 2.596 0.60 11.44 1.58
244.40 2370.40 2.716 0.91 14.69 2.38
366.60 2370.64 2.778 1.15 16.92 3.02
488.80 2370.85 2.818 1.36 18.66 3.57
611.00 2371.04 2.846 1.55 20.11 4.06
733.20 2371.21 2.867 1.72 21.35 4.51
855.40 2371.37 2.887 1.88 22.46 4.53
977.60 2371.52 2.901 2.03 23.44 5.32
1022.00 2371.57 2.805 2.08 23.178 5.45
1222.00 2371.79 2.922 2.30 25.16 6.03
ROADWAY OVERTOPPING DATA
WEIR COEFFICIENT 2.70
EMBANKMENT TOP WIDTH 2.00 ftr
CREST LENGTH 70.00 ft

OVERTOPPING CREST ELEVATION 2381.49 ft




«1> TOLERANCE (ft) = 0.010 <2> TOLERANCE {%) = 1.000




Culvert Designer/Analyzer Report

2-36" RCP Culvert at 691+95

Analysis Component

Storm Event Design Discharge 69.00 cfs

Peak Discharge Method: User-Specified

Design Discharge 69.00 cfs Check Discharge 0.00 cfs

Tailwater properties: Rectangular Channel

Tailwater conditions for Design Storm.

Discharge 69.00 cfs Bottom Elevation 2,373.58 ft

Depth 0.83 it Velocity 10.42 ft/s
Name Description Discharge HW Elev. Velocity

Culvert-1 2-36 inch Circular 68.98cfs 2,381.14ft 16.04 ft/s

Weir Roadway 0.00cls 2,381.14 ft N/A

TJotal e 68.98cfs 2,381.14 ft N/A

P\ \breakoutcaminorealasbuilts 1956.cvm
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Component:Culvert-1

Culvert Designer/Analyzer Report
2-36" RCP Culvert at 691+95

Culvert Summary

Computed Headwater Elev:  2,381.14 ft Discharge 68.98 cfs
Inlet Control HW Elev, 2,380.86 ft Tailwater Elevation 2,374.41 ft
Outlet Control HW Elev. 2,381.14 #t Control Type Entrance Control
Headwater Depth/Height 1.05

Grades

Upstream Invert 2,378.00 ft Downstream tnvert 2374 58 ft
Length 51.00 ft Constructed Slope 0.067059 ft/ft
Hydraulic Profile .

Profile 82 Depth, Downstream 1.03 f
Slope Type Steep Normal Depth 0.87 ft
Fiow Regime Supercritical Critical Depth 191 ft
Velocity Downstream 16.04 ft/s Critical Slope 0.004240 /it
Section

Section Shape Circular Mannings Coefficient 0.012
Section Material Concrete Span 3.00 ft
Section Size 36 inch Rise 3.00 ft
Number Sections 2

Outlet Control Properties

Outlet Control HW Elev. 2,381.14 ft Upstream Velocity Head 0.82 ft
Ke 0.50 Entrance Loss 0.41 ft
Inlet Control Properties

Inlet Control HW Elev. 2,380.86 ft Flow Control Unsubmerged
Inlet Type Square edge w/headwall Area Full 141 #2
K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

c 0.03980 Equation Form 1

Y 0.67000

p:\.\breakoutcaminoreatasbuilts1956.cvm
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Component:Weir

Culvert Designer/Analyzer Report

2-36" RCP Culvert at 691+95

Hydraulic Companent(s): Roadway

Discharge 0.00 cfs Allowable HW Elevation 2,381.14 ft
Roadway Width 0.00 ft Overopping Coefficient 3.09 US
Low Paint 2,381.57 Headwater Elevation N/A ft
Discharge Coefficient (Cr) 3.09 Submergence Factor (Kt) 1.00
Tailwater Elevation 2,374.41 ft

Sta (ft) Elev. (ft)

0.00 2,382.50
0.00 2,381.57
2642 2,382.49
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