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Section 1 Introduction

1.1 Purpose

The objective of this Technical Data Notebook (TDN) is to provide 100-yr peak
discharges at Concentration Points (CPs) for the Tucson Mountain Unnamed Wash 10,
100-yr floodplain boundary and erosion hazard information, using the most up-to-date
topographic, hydrologic, and hydraulic data.

This TDN was prepared in accordance with the “Instructions for Organizing and
Submitting Technical Documentation for Flood Studies” prepared by the Arizona
Department of Water Resources, Flood Mitigation Section (Arizona State Standard, SSA
1-97) and FEMA Guidelines. This is a local study and has not been submitted to FEMA.

1.2 Project Authority

The State of Arizona has delegated the responsibility to each county flood control
district to delineate or require the delineation of floodplains and to regulate
development within floodplains (ARS § 48-3609):

This study has been prepared by the Pima County Regional Flood Control District (RFCD):

Pima County Regional Flood Control District
97 East Congress, Tucson, AZ 85701

The project was prepared by:

Akitsu Kimoto, Principal Hydrologist
Pima County Regional Flood Control District
97 East Congress, Tucson, AZ 85701

1.3 Project Location

The study was performed to provide drainage information for the Tucson Mountain
Unnamed Wash 10 (TM_Un10). The site includes Sections 01, 02, 10, 11, 14 and 15 of
Township 13 South, Range 12 East, Pima County, Arizona. The entire watershed of the
TM_Un10 is in FEMA Zone X, as shown on the current Flood Insurance Rate Map (FIRM)
number 04019C-1655L and 1665 L.

The study area for the TM_Un10 is from Silverbell Rd. to approximately 2,500 feet
southwest of Sunset Rd. (Fig.1.1). The study watershed is 1.08 square miles and was
divided into eight sub-basins (Fig.1.2).



1.4 Hydrologic and Hydraulic Methods

A hydrologic analysis was performed to estimate regulatory discharge rates at CP A to
CP G using PC-Hydro Version 5.4.2 (PC-Hydro). The parameters for PC-Hydro, such as
soil, vegetation, slope, flow path length and roughness were selected in accordance with
the PC-Hydro User Guide (Arroyo Engineering, 2007). The proposed regulatory
discharges are flow rates that have a 1-percent chance of being equaled or exceeded
each year (“100-year” discharge rates). A hydraulic analysis was performed to
determine a 100-yr floodplain boundary using HEC-GeoRAS, Version 10 (HEC-GeoRAS)
and HEC-RAS Version 4.1 (HEC-RAS).

1.5 Acknowledgment

This study relied on assistance from RFCD GIS staff, who were integral to the
development of the models and maps.

1.6 Study Results

The 100-yr discharges were calculated for the TM_Un10. Subbasin boundaries and
corresponding CPs are illustrated in Figure 1.2. Hydrologic characteristics for the
studied subbasins are presented in Table 2. Calculated discharges are summarized in
Table 3. The calculated discharges are compared with the USGS Regional Regression
Equation (Table 4). The comparison shows that the peak discharges calculated in this
study are reasonable. This study found some homes at risk for flooding during the 100-
yr flood.
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Figure 1.2
Study Limit
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Figure 1.3
Soil Classification
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Section 2 Local Government Abstract

2.1 Project Contact Information

Contact Information:

Akitsu Kimoto

Pima County Regional Flood Control District
97 E. Congress, Tucson, AZ 85705
Akitsu.Kimoto@pima.gov

Local Technical Reviewer:

Terry Hendricks

Pima County Regional Flood Control District
97E Congress, Tucson, AZ 85705
Terry.Hendricks@pima.gov

Date Study Submitted:

Date Study Approved:

2.2 General Information

Community: Pima County Regional Flood Control

County: Pima County

River or Stream Name: Tucson Mountain Unnamed Wash 10

Reach Description: Wash in Catalina Foothills

Study Type: Hydrology and Hydraulics study of a Riverine System

Purpose of the Study: To provide regulatory discharges and map floodplain boundaries
Summary of Hydrology and Hydraulic Methods:

Brief Summary Description of the Study Results:

Acknowledgements:

2.3 Survey and Mapping Information

Digital Projection Information: NAD 1983 HARN State Plane Arizona Central

USGS Quad Sheets if available:

Mapping for Hydrologic Study: LiDAR based on 2008 flight used to derive 5-ft contour
interval maps using ArcGIS 10.0, , PAG 2011 orthophotos

Mapping for Hydraulic Study: LiDAR based on 2008 flight used to derive a DEM (5-ft cell
size) for use with HEC-GeoRAS, PAG 2011 orthophotos


mailto:Akitsu.Kimoto@pima.gov
mailto:Terry.Hendricks@pima.gov

2.4 Hydrology

Model or Method Used: PC-Hydro Version 5.4.2

Storm Duration: Based on 1-hr Rainfall Depth

Hydrograph Type: NA

Frequencies Determined: 100 yr

List of Gages used in Frequency Analysis or Calibration: None

Rainfall Amounts and Reference: NOAA 14 Upper 90% Confidence Interval
Unique Conditions and Problems: None

Coordination of Q’s: Comparison with a USGS Regression Equation

2.5 Hydraulics

Model or Method Used: HEC-GeoRAS, Version 10 (HEC-GeoRAS) and HEC-RAS Version
4.1 (HEC-RAS)

Regime: Modeled as subcritical

Frequencies for which Profiles were computed: 100 yr

Method of Floodway Calculation: Floodway Not Determined in this Study

Unique Conditions and Problems: None

2.6 Erosion, Sediment Transport and Geomorphic Analysis
Summary of Method: NA

Issues Encountered During Study: NA

Summary of Findings: NA

2.7 Additional Study Information
None

Section 3 Survey and Mapping Information

3.1 Digital Projection Information

The data below are included in this TDN (see “GIS” folder)
Projection: State Plane, Arizona Central Zone

Horizontal Datum: NAD 83 HARN

Vertical Datum: NAVD 88

Units: International Feet

Aerial Photo: PAG 2011 Orthophotos

Contour: 5 feet interval

Topographic Data: 5-ft DEM

3.2 Field Survey Information
A survey was not necessary for this study.
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3.3 Mapping

A Digital Elevation Model (DEM) derived from 2008 Light Detection and Ranging (LiDAR)
data was used for the HEC-RAS analysis. The contour interval of the topographic map is
2 feet.

Following data are included in this TDN (see “GIS” folder):
Aerial Photo: PAG 2011 Orthophotos

Contour: 2 feet interval

Topographic Data: 5-ft DEM

Section 4 Hydrology

4.1 Method Description

Hydrologic analysis was performed using PC-Hydro Version 5.4.3 (PC-Hydro). The PC-
Hydro uses a semi-empirical method, which is similar to the Rational Formula. The
method is unique to Pima County. Pima County has been using the Pima County
Hydrology Procedures (PC-Hydro method) for over 30 years for a floodplain
management. The PC-Hydro method has been accepted by FEMA for prediction of 100-
yr peak discharges in Pima County (i.e. Friendly Village LOMR, Case # 08-09-0473P). The
PC-Hydro method produces conservative discharge on smaller watersheds and PC-Hydro
is the accepted method for watersheds less than one square mile in Pima County
Regional Flood Control District Technical Policy 018 (Tech-018, Appendix A). The PC-
Hydro model requires the parameters regarding rainfall, topography, soil, and
vegetation to determine peak discharge. Those parameters were determined following
the PC-Hydro User Guide (Arroyo Engineering, 2007). The PC-Hydro output is included in
Appendix D.
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Figure 4.1 Flow Chart of Mapping Process

Topographic Data Preparation using ArcGIS with TIN

U

U

Hydrologic Analysis using PC-Hydro

Geometric Data Preparation using
ArcMap and HEC-GeoRAS

(stream network, stream centerlines,
cross sections, river banks, culverts,
and/or blocked obstruction)

Hydraulic Analysis using HEC-RAS

(Manually input the following data; Manning’s n-values,
culvert data, expansion and contraction coefficients,
normal depth boundary condition, ineffective flow areas,
adjustment of reach length if necessary)

Floodplain Delineation using HEC-
GeoRAS
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4.2 Parameter Estimation

4.2.1 Drainage Area Boundaries

TM_Un10 Wash watershed is mostly located southwest of Silverbell Rd. The upstream
study limits is approximately 2500 feet southwest of Sunset Rd., while the downstream
limit is Silverbell Rd. (Fig.1.1). The entire study watershed is 1.08 square mile. The study
watershed was divided into eight sub-basins (Fig.1.2).

4.2.2 Watershed Work Maps

A watershed work map is included in Exhibit 1. The work map includes subbasin
boundaries, concentration points, flow center lines and cross sections with station
numbers and water surface elevations. Soil group boundaries are shown for the
drainage area in Figure 1.3. Concentration points were named using the Prefix TM_Un
for the Tucson Mountain Unnamed Wash 10 followed by a letter assigned to each
concentration point.

4.2.3 Gage Data
No gage data were used in this TDN.

4.2.4 Spatial Parameters

No spatial parameters were used in this TDN.

4.2.5 Precipitation

The NOAA 14 Atlas 90% upper confidence rainfall data was used. No area reduction
factor was applied.

4.2.6 Physical Parameters

The methods used in this study are summarized in Table 1. The PC-Hydro model
calculates runoff coefficients using an adjusted Curve Number (CN) method, which has
been developed based on the results of the USDA-ARS research. This procedure
assumes that high intensity, short duration storms result in raindrop impacts causing the
surface of soils to seal up, resulting in reducing infiltration (Caliche Effect). The CN in the
PC-Hydro model increases with increasing rainfall depth and intensity. The detail of the
method is described in PC-Hydro User Guide (Arroyo Engineering, 2007).

13



Table 1 Methods used for a PC-Hydro analysis

Selected Method

Rainfall Depth NOAA 14, upper 90% Confidence Interval
Rainfall Loss Adjusted SCS Curve number
Time of Concentration Pima County Hydrology Procedure

Table 2 Watershed Characteristics

CP Name Area Impervious Area Vegetation Cover

(Acre) (%) (%)
CPA 1.08 10 30
CPB 0.92 10 30
CpC 0.14 10 30
CPD 0.72 10 30
CPE 0.11 10 30
CPF 0.39 10 30
CPG 0.11 10 30
CPH 0.07 5 30

4.3 Issues Encountered During the Study

4.3.1 Special Problems and Solutions

There were no problems with the hydrologic modeling.

4.3.2 Modeling Warning and Error Messages
None

4.4 Calibration
No calibration was conducted in this study.

4.5 Final Results

4.5.1 Hydrologic Analysis Results

The 100-year peak discharges at CPs A, B, C, D, E, F, G and H were determined using the
PC-Hydro. The result is summarized Table 3.

Table 3 Summary of the Hydrologic Analysis

14



CP Name Location Area Q100 PC- Q100
(sq Hydro(cfs) RRE

mile) (cfs)

CP A Confluence of the Santa Cruz River 1.08 1514 1325
CPB ~280 ft southwest of Silverbell Rd. 0.92 1356 1191
CPC ~280 ft southwest of Silverbell Rd. 0.14 319 286
CPD ~470 ft east of Abington Rd. 0.72 1329 1002
CPE ~80 ft north of Sunset Rd. 0.11 387 232
CPF ~80 ft north of Sunset Rd. 0.39 930 640
CPG Sunset Rd. 0.11 393 238
CPH Sunset Rd. 0.07 269 159

RRE: USGS Regression Equation 13

4.5.2 Verification of results

The estimated peak discharges at CPs were also compared with the peak discharge
obtained from USGS Regression Equation 13 (Thomas et al., 1997) (Table 3). The
comparison showed that the PC-Hydro-derived peak discharge is higher than the one
derived from the Regression Equation.

Section 5 Hydraulics

5.1 Method Description

Steady flow analysis with HEC-RAS, Version 4.1 was performed to delineate a 100-year
floodplain of the TM_Un 10. Normal depth was used as a downstream boundary
condition. Parameters for the hydraulic analysis were selected following the District
Tech Policy 019.

The physical attributes of the wash were digitized in ArcGIS using the HEC-GeoRAS
extension and exported to HEC-RAS to create geospatially referenced geometric data
(cross section, reach profile). Other parameters for the steady-state analysis, such as
Manning’s n-values, expansion and contraction coefficients, boundary condition, and
ineffective flow areas were manually input into HEC-RAS. Normal-depth with a slope of
0.021 was assumed for the downstream boundary condition. Water surface elevation at
a cross section of the Unnamed Wash 10 (stations# 787.0228 for the reach C, station#
10118.55 for the reach E, and station# 15515.92 for the reach H) was used to determine
the downstream condition of the reaches C, E, and H. Known water surface elevations
were used for the downstream boundary conditions for the reaches C, E and H. The

15



hydraulic data obtained from HEC-RAS were imported into HEC-GeoRAS to delineate a
floodplain boundary for the TM_Un 10.

5.2 Work Study Maps

A work study map is shown in Exhibit 1.

5.3 Parameter Estimation

5.3.1 Roughness Coefficients

Manning’s n values were determined by a combination of a site visit and 2010 PAG
aerial photo. Manning’s n value of 0.065 was assigned for the overbank with desert
brush along the TM_Un 10. The value of 0.035-0.04 was assigned to a channel.

5.3.2 Expansion and Contraction Coefficients

The expansion coefficient of 0.30 and contraction coefficient of 0.10 were used for the
entire study reach.

5.4 Cross-Section Description

A 5-foot interval contour map was used to select the location of cross sections. Cross-
section locations were determined primarily based on the channel topography. The
cross-section lines were drawn to be perpendicular to flow paths in HEC-GeoRAS. The
locations of cross sections and channels used for this study are shown in Exhibit 1.

5.5 Modeling Consideration

5.5.1 Hydraulic Jump and Drop Analysis
No hydraulic, drop analyses or adjustment of the floodplain was conducted in this study.

5.5.2. Bridges and Culverts
None.

5.5.3 Levees and Dikes
There are no levees or dikes located within the study limit.

5.5.4 Non-Levee Embankments
None.

16



5.5.5 Island and Flow Splits
There were no islands or flow splits modeled.

5.5.5 Ineffective Flow Areas

Ineffective flow option was modeled in the HEC-RAS model. In general these ineffective
flow areas were disconnected overbank areas that would not convey flow to the next
downstream cross-section.

5.6 Floodway Modeling

No floodway modeling was performed in this study.

5.7 Problems Encountered

5.7.1 Special Problems and Solutions

Flow is not contained at the right bank of the cross section 3536.258. A lateral structure
was used to estimate the volume of flow overtopping the right bank.

5.7.2 Model Warnings and Errors

No errors occurred. The following warning messages occurred:
Divided flow
Energy loss greater than 1.0
Energy equation could not be balanced and defaulted to critical.
Cross-section extended vertically.
Multiple critical depths calculated.
Conveyance ratio is less than 0.7 or greater than 1.4.

5.8 Calibration

The model was not calibrated in this study.

5.9 Final Results

5.9.1 Hydraulic Analysis Results
The HEC-RAS model is included in Appendix E.

17



5.9.2 Verification of Results

The proposed floodplain limit tends to follow the existing floodplain limit. The results

suggest that the proposed floodplain limit is reasonable based on the topography.

Section 6 Erosion and Sediment Transport

No erosion or sediment transport analysis was conducted in this study.

Section 7 Draft FIS Report Data

7.1 Summary of Discharges

Peak discharges at seven CPs were used for the hydraulic analysis in this study. The
estimated regulatory discharge rates are summarized in Table 3.

7.2 Floodway Data
Not applicable.

7.3 Annotated Flood Insurance Rate Map
Not applicable.

7.4 Flood Profiles
Flood profiles are included in the HEC-RAS model in Appendix E.

18
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Appendix B General Documentation and
Correspondence

There is no additional documentation or correspondence for this study.



Appendix C: Survey Field Notes

There are no survey field notes for this study.



Appendix D: Hydrologic Analysis Supporting
Documentation

Models, spreadsheets and supporting information are provided digitally on the TDN
disk.



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDLURE
Pimz County Regional Flood Control District

E

Client: RFCD Prepared by AK

Project Name:  TM-Unld o Date: 31472015
Conceniration Point A _ Job i _
Watershed Area: 1.1 S Watershed Type:  Suburban-Foothills
o ~_ Watercourse IJata By Reach B !
Reach No, Height {113 Length (11} Slape {53) Basin Factor {Nb}

1 507 166 03054 034

2 4.2 1,409 85,0669 034

3 ERY 2,115 05,0350 034

4 96 1,218 3.0325 034

3 9.4 1,571 0.0214 032

6 30.4 456 9.0749 niz

7 5%.9 3447 0.0203 a2

8 24.4 1,524 {0160 432

G 447 2,557 00175 232

19 EXR 2176 00152 332

11 574 2496 0.0230 32

i 19.4 753 0.0258 032
Length of Waterconrse {Lo): 19,718 feet Mean Slope: 0232 .
Length to {en. of Gravity (Lea): 9859 feet Weighted Dasin Fac.: 032

Veg. Cover Type{s): Desert Brush Vep, Cover Density: 30 %a

RETURN PERIOD:  160-years

Rainfall Depths:  NOAA Aflas 14 (963 UCL) @  Laitude: 32.3090 Longitede: -111.0940
Dwration: Smin  18-min 15-min 3l-min H0-min  2-hr 3-hr -t 12-hr 24-le

Point Valwes {in}) .53 1.26 1.56 210 2.60 280 304 3.31 3.55 4.68

Soils Data
Soil Type Percent Corve #{CN}  Adj. Curve # (CN*) Runaff Coel. {C}

B 4% B2. 8624 0.316

L 17 B7. 89.92 0.621

(B 36 ELEN §2.27 0.656

imp. 10 59, 549, 0.935
Weightcd Runoff Coef. (Cw):  4.633
Time of Concentration: 35 __ imid
Rainfall Intensity (i} & Te: 3.43 in'hr
Runoff Supply Rate (q} @ Te: 217 inhr

PEAK DISCIIARGE: 1,514  efy
PC-Hydro, Yer 5.4,3

| Areal Values (i) 0.83 126 156 210 260 296 304 331 355 468



HYDROLOGIC DATA SHEET FOR PlMA COUNTY FLOOD PEAK PROCEDLURE
Pima Crunty Regional Flood Control District

nn

(I |

Elﬂﬁﬁfﬁﬁfﬁﬂ‘i

1150

Client:  RFCD Propared by Ak
Project Name:  TM-Unld Date: 3/24i2015
Concentration Point: B Job #- ~
Walershed Area: | 0.9 sm Watershed Type:  Suburban-Foothills
B Watercourse Data By Reach ]
Beach INo, Height (Hi) Length (1.4} Slope (Sh) Basin Factor (Wb)
1 507 166 8.3054 RIETS
2z G412 1,408 D069 B34
3 738 2,115 8.0350 034
4 948 1218 8.0325 34
5 294 1,371 80214 332
6 364 486 00749 03z
7 65.9 3.447 Q0203 03z
g 244 1,324 00160 03z
9 44.7 2,557 08175 032
10 331 2,174 00152 032
1 574 2,494 (.6234 032
Length of Watercourse (Lo 5,965 fect bdcan Slope.  $.0231 B -
Length o Cen, of Gravity {Lea): 9,482 foct Weighted Basin Fac.: 0033 _
Vep. Cover Typeis):  Desert Brush Yep Cover Density: 30 G
RETLUREN PERIQD:. Wii-yoars
Rainfall Depths:  WOAAAdas 14 (90% UCL) @& Latimde: 323098 Longitude: -111.0940
Dauration: Smin  (@-min 13min 30w 00-min  2-br 3-br f-br 134w 24-hr
Poim Values (in) 083 .26 L 216 260 290 3id 33 355 468
Areal Vaiues {in)_ 8.83 1.26 L5 216 260 288 304 331 355 468
Sails Drata N
Soil Tvpe Porcent Corve # {CMN}  Adj. Curve # {CNY) Runofl Coel (T}
B 3G 32 Ra.24 0516
C 20 HE Ra92 0.621
X 43 90, 62.27 0.696
Lp, 14 g4 B, e.955
Weiglited Runoff Coef, (Cw): (046
Time of Concentration: 379 mm
Ruialall itensity () @ Te: 3.53 twhr
Runolf Supply Rate (g & Te: 223 b
FEAK THSCHARGE: - LA56 cfs

P adeo, Wee 543



HYDROLOGIC BATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE
Finta County Repional Flund Control District

1008 CONiRoL

gl

Chicnt:  RFCD o Prepared by AR .
Projoct Name: _ TiM-Unl{ o . Dae= - X24201%
Concentration Peint: € Job &
Watershed Area: 0.1 Lhi Watershed Type: _ Suburban-Foothiils o
Watercourse Datz By Reach
Reach o Heiglr {111} Length {Li Slope (Si) Basin Factor {Nb)
1 836 i.063 0.06833 032
z 66.5 2,529 0.023% 032
3 _ 56.8 2,347 00216 ___ A2
Length of Watercourse (Lck 3,939 fect Miean Slope: 00272 -
Length to Cen, of Gravity (l.ea): 2,968 fect Weighted Basin Fac.: _0.032
Yep, Cover Type{s):  Dresert Brush Veg, Cover Density: 30 %
RETURN PERIOD: 100-vears
Rainfall Depths:  NOAAAUas 12 (30% UCL) @ Latimde: 323240 Longitude: -111.0860
Duration: Sanin 10-min 15-man 30-pun 60-fmin 2-lr 3kt Bl 12-hy  24-hre

Point Values (in) 082 126 156 210 260 288 362 329 352 466
Arcal Values (in) 082 126 156 210 260 288 382 329 352 466

Soils Datz
Soil Type Percent Curve # {CN)  Adj Curve # {CN*) Rupodf Coel. (C

B 100 8z 86.24 69.516

C 0 87, 8992 .621

() 0 a4, 9237 6494

[mp. 10 95, o se 6.955
Weiglited Runoff Coef. {(Cwy: (.56 )
Time of Concentration: 14.7 Eif
Rainlall intensity {i) @& Te: 630 itvhr
Runofl Supply Rate (g} & To: 3.53 i

PEAK DSCHARGE: 31me efs

PC-Hydro, vor 5.4 3



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Pinta County Regional Flood Control District

i

Client:  RFCL

Prepared by, AK

3242015

Project Mame,  Thi-Unl{ Date:
Concentration Point. D Job #:
Watcrshed Arca: 0.7 sm Watershed Type: _ Suburban-Footlulls
Watercourse Diata By Rerch o
Reach Mo, iJeigh (T1i} Lenpth (L) slope {Si) Basin Factor (NG}
i 50.7 166 0.3854 034
2 94,2 1,409 0.05846% 034
3 1359 2,115 0.03350 034
4 3.6 1,218 0.032% 34
5 2.4 1,371 00214 03z
& 364 486 0.0749 032
7 699 3447 6.0203 032
5 244 1,524 0.01a0 032
i 447 2,557 _ B0175, 032
Lungth of Watcroourse (L) 14,293 feet Mean Slope: 30249
Length to Cen. of Gravity {Lea}. 7,147 {eet Weighted Basin Fac.:  (.033
Veg. Cover Type{sy  Duesen Brush Veg, Cover Density: 30 %o

RETURMN PERIOD: 100-years

Rainfzll Depths:  NOAA Atlas 14 {93‘5_{; U(;L} i@ Latinade: 32_._3{}?’9

Longinade: -111.06930

Dhralion: Smin 19-min 15-min J0-min &-min 2-hr 3-hr
Point Values (in) (153 1.2% 1.56 2.4 260 289 304
| Areal Values {in} D83 1.26 1.56 240 Zed 289 3

B-he  32-hw 24-hr
3.3 3.5 493

331 355 473

L Roils Data ; |
Soal Type Percent Cunve # (CNY Ady. Cuene 8 {CN¥ BunodT Coef, {C |
B 3 32 86.24 {0.516
T 24 37 ge.02 0621
3] 53 o, 92,27 {696
Imnp. 18 g9, aq, {955
Weighted Runedl Coef. (Cw): G868
Tinte of Concentration: 285 i
Rainfall Intensity {1) @@ 1o 431 il
Runiff Supply Rate {g) &0 Te: 28§ _infhr
PEAK DMSCHARGE: 132 cfs

PO=Hydim, Yor 5.4 3



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE
Pinz County Repianal Flaod Control District

o
Chient: RECD ) ; _ Prepared by: AR
Froject Name:  TM-Unld Date: 3242615
Concentration Point: _F _ Jobik
Watershed Area; 0.1 i) Watershed Type:  Suburban-Foothills )
e Warercourse Data By Reach o
Reach Mo. ileipht (i Length {11} Slape (51} Basin Factor (%)
1 F3 8 404 5.2064 032
2 48.1 605 0.0795 032
3 3e4 1,305 00302 032
4 36.1 1,761 0.0205 03z _
Length of Watercourse (L) 4,077 feer Mean Slope: 00318
Lengih to Cen. of Gravity {Leay: 2,039 fest Weightud Basin Fae: G032
Veg. Cover Type{sh:  Desert Brush _ Neg Cover Densityr 30 S

RETURN PERICHY. 16if-years

Hainfall Depths:  NOAA Adas 14 {90% UCL) @ Latiteder 32,3060 Longiede: -111.0970 |

kel
=
=

12-hr 244

Dratton: S-pmn 10-main 15amin 30-nin &0-min  2-he J-hr

Point Vaiwes {in) 083 1.26 156 i3 2s&0 2X8% 34 33 3.5 473 I
Areal Values {in) .83 1.26 L5 210 260 289 3 331 3.55 4.73
S Spils Data i o
Soil Type Percent Curvg # {CN}  Adj. Curve #f {CiN*} Runoff Couf. (C
B a a2, 8624 @516
C 3n #7. 8992 .821
D i a0, 9227 0.696
Imp. L 9. 99, 835
Weighted Bunolt Coel (Cw): 0112
Time of Concenlration: 9.2 ) min
Bainfall Intensity {1) & Te: i wir
Runoff Supply Rate (q} &£ Te: 545 _ in/hr

PEAK DISCHARGE: 387 __. ufs

PC-Hudro, Ver 5.4.3



HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE
Pimz County Regional Flood Conotrol District

1o onn
Client: _RECD . ; ~ Prepared by AR
Project Iname;  TM-Usl0 Date: 372442015
Concentration Point: F o Tob #: o
Watershed Area: 04 st Watershed Type: _ Suburban-touthills
Watercourse Data By Reach _
Reach No. Heichi (T1i} Lenpth (Li) Slope (84} Basin Factor {Nb)
1 50.7 166 0.3054 34
2 94.2 1,409 00669 54
3 FER 2,113 0,835 034
4 3%.6 1,215 00325 034
5 2G4 1,371 00214 B32
6 3sd 436 0.8749 M3z
7 69.9 3.447 0g263 032
Length of Watercourse (.o} 5,212 feat Mean Slope: 00295
Length 1o Cen. ol Gravity (Lea): 5,106 feat Weighted Basin Fae: 0033
Veg. Cover Type(s): Desert Brush Vep. Cover Density: 38 %a

RETURN PERIOTY. 10[-ycars

Rainfall Depths: ¥QA&A!I&S 14 {50% UCLY & Latitude: 323049 o Longtude: -111.1040

| Duration: S-min 18-min 15-min 3-min &0-min  2-hr 3-hr Bl 12-hr  2d-hr
Point Valoes (in} 083 1.27 1.57 212 2.462 291 306 333 358 4.7
Avcal Valyes (iny) 083 .27 1.57 212 2462 291 306 333 3.58 4.7

— . Soils Data ) o
Soii Type Popcent Cupve # (TN Ady Curve 1 (TN Bunafl Coefl, {C}

B i 82 829 0.520

C 23 87 5908 0624

D 73 i 923 0.699

Imp. ) 1) 99 99, _ 0.955
Weighted Runofl Coet {Cw): (L7065
Time of Conceniration: 197 min
Rainfall lntensity (i) & T 530 infhr
Runoff Supply Rate {q) & Te:  3.74 inthr

PEAK DISCHARGE: 930 efs

PC-1lvdio Vot 343




HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE

Pima County Hegional Flood Control District

By €L L e -ty

flﬂﬂil {l}HIRDIE

HEEEER I

Clieat:  RFCD Preparedby:  AK :
Project Mame:  Twl-Un 1l Dale 3242015
Concemration Point: & B Job &
Watershed Avea: 00 Sm Watcrshed Type:  Suburban-Feothills
Watcrcourse Data By Reach
Reach ko Haight (Hi) Length {13} Slope (51} Basin Factor {Nb)

l 5.7 166 03050 034

2 942 1419 0.066% 034

3 735 215 6.0350 034

4 396 1.218 0.0325 034
Length of Watercounse (Lek 4 9058 foct Mean Slope: 00425
Length to Cen. of Graviry [lea): 2,454 foct Weaighted Basin Fac.: G034
Veg. Cover Type(s):  Desert Brush Veg. Cover Density: 30 %a

RETURM PERICHY: 1({:years

Rainfall Depths:  NOAA Atlas 14 {909 UCL) & Latitude: 322579 Longitude: -111.1080
Druration: S 10-miin 15-min 30-min 50-min  2-hr 3-hr fi-hr 12.br 24-hr
Poinl Values {in) 053 1.27 157 212 2.62 2491 306 334 3.59 4.75
Areal Values (iny  O83 127 L5T  2112 262 251 3O 334 359 495
! )
i Soils Data
Soil Tvpe Percenl Core 1 {CNY Adi Cornve # {CNY) Runaff Cocl {O)
; B 2 Bh29 4520
I 1 87. R9.96 0.624
' D o). 92.3 0,699
frmp. 5 99. 99 0955
Weiphted Runoff Cocf (Cw):  6.704
Time of {oncentration: 9.8 T
Rainfall Intensity (i) @ 1c. TAT inhr
Runolf Supply Rate (q) @ To: 540 in'hr
PEAK DISCHARGE: o3 efs

PC-Hydno, Yeor 5.4.3




HYDROLOGIC DATA SHEET FOR PIMA COUNTY FLOOD PEAK PROCEDURE
Pima Coonty Regienal Flood Control District

i
Client:  RFCD ; Prepared by,  AK
Priject Mame:  Th-Linld - o Drate: 324is
Concentraiton Point: 8 o Job i )
Watershed Area: {11 S Watershed Type:  Suburban-Foothills
Watercourse Data By Reach i
Eeach Mo, Height {fii) Lcapth (Li} Slope (51) Basin Faclor {3}
: I 1128 345 43270 034
: 2 771 1,233 0625 B34
3 442 H66 M6 34
_ 4 29.6 3G 00333 034
Lengeh of Watercourse {Lel: 1434 _ feet hlzan Slope:  4.0514
Length to Cen. of Graviey {Lea). 1,717 {feet Weighted Basin Fac.: 06034 .
Veg, Cover Type{s):  Desert Brush o Vep, Cover Density: 30 a

RETURN PERIOTY: 100-years

Rainfzll Depths: NOAA Adas 14 {96% UQL}@_ Lantude: 32 2090 ngi_tu:_ic:-lll.lﬂgﬂ |
Dluration: S-min  Mi-min 15-min 30-min H8-min  2-hr 3-hbr &-hr i2-hr 24-br

- Point Values (in) .53 1,27 1.57 212 2.62 281 306 334 3.59 475
Areal Values {iny (153 1.27 1.57 .12 2.62 2491 3.06 334 a9 473

Kpils Data |
Soil Tvpe Pergent Curve # (TN} Adi Corve # (CNT) Bunoff Coel, 1T
B ] . . 0.1
C 27 7. 59,94 0.624
3] 73 o, 2.3 0.69%
Irnip. 5 o9 59, o855

Weighted Runofl Coek {Cwh 0,693

Time of Concendration: 11 . min
Rainfall Infensity (1) (@ To: 880 _ in'hr
Runoff Supply Rate (g) @ Tc: 5.96 _inhr
PEAK DISCHARGE: 269 cfs

PO-Hydm, Ver 543



Appendix E: Hydraulic Analysis

Models, spreadsheets and supporting information are provided digitally on the TDN
disk.



Appendix F: Erosion and Sediment Transport Analysis
Supporting Documentation

There is no erosion and sediment transport analysis with this study.
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100-year Floodplain
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The information depicted on this display is the result

of digital analyses performed on a variety of databases
provided and maintained by several governmental agencies.
The accuracy of the information presented is limited to

the collective accuracy of these databases on the date

of the analysis. The Pima County Department of
Transportation Technical Services Division makes no
claims regarding the accuracy of the information depicted
herein.
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