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Narrative Summary
This report, entitled “Santa Cruz River, Paseo de Las Iglesias, Pima County, Arizona
Feasibility Study, Hydrology Report”, presents hydrologic data from reports that were
prepared to model storm water discharges in the area of the proposed Paseo de Las
Iglesias study. It presents discharge values for storm intensities ranging from 2-year storm
events, 5-year storm events, 10-year storm events, 25-year storm events, 50-year storm
events, and 100-year storm events at major drainage confluences along the Santa Cruz
River, the West Branch of the Santa Cruz River, and the New West Branch Channel.  The
Paseo de Las Iglesias study area is shown on Exhibit 1. The general location is Township
14 South, Range 13 East, Sections 14, 22, 23, 25, 26, 27, 34 and 35, and Township 15
South, Range 13 East, Sections 2, 3, 10, 11, 14, and 15.

Data for this report was gathered from the following previously prepared reports or
studies:

The City of Tucson report “Existing-Conditions Hydrologic Modeling for the Tucson
Stormwater Management Study, Phase II, Stormwater Master Plan (Task 7, Subtask
7A.3)” (Reference 1), was prepared for the City of Tucson, Department of Transportation
by Simons, LI & Associates, Inc., December 17, 1993, revised November 1995. This
study presents hydrologic modeling that closely approximates the actual physical process
of rainfall, runoff and flood routing. The report summarizes the HEC-1 Brief Summaries
in tables showing the Q2, Q5, Q10, Q25, Q50 and Q 100 discharges for major discharge
points on both sides of the main Santa Cruz River and the New West Branch of the Santa
Cruz River.

The study, titled “Midvale Park Master Drainage Report” (Reference 2), was prepared for
the Estes Company by Dooley-Jones and Associates, Inc., July 1983. Its purpose was to
present an overall drainage master plan with respect to hydrology and hydraulics used in
the design methods used during the development of Midvale Park. This report provided
the drainage scheme for the Midvale Park Development. The Midvale Master Drainage
report included the following data that will be useful in the Paseo de Las Iglesias Study,

1.   Hydrologic method
2. Alternative drainage cross-sections
4. Santa Cruz River inlets
6. West Branch Channel inlets

Hydrology peak flows were based on one-hour duration, 100-year frequency storms. The
hydrologic data sheets for the significant discharge points, the confluence of the Santa
Cruz River and at Valencia Road and the New West Branch Channel are included in the
hydrology section of the report. The West Branch Channel conveyed all major offsite
runoff at the west property line. The discharges used in the Midvale Park Master
Drainage Report were taken from the “Drainage Study for Mission
Road and Valencia Road to Tucson City Limits” prepared by Buck Lewis Inc., July 14,
1981, revised December 1981 and March 29, 1982, and the study “Santa Cruz River and
the West Branch of the Santa Cruz River, Midvale Park Project, Midvale Farms Area”,



prepared Dooley-Jones and Associates Inc., Job Number N. 80-011, July 1980. HEC-1
data sheets are included from these studies.

The study “Master Drainage Study, Tohono O’odham Nation - San Xavier District, Phase
1, Panhandle Area Existing Conditions” (Reference 3), prepared by MMLA Inc. July 31,
2001. The study presents existing conditions hydrologic and hydraulic analysis for a
portion of the Tohono O’odham Nation - San Xavier District that is known as the
panhandle, and the adjacent area to the south.  HEC-1 computer model and the Pima
County methodolies to calculate peak discharges for 2-, 10- and 100-year flood events.
This report includes the discharges for selected discharge points as indicated by Figure 2.



I.  Introduction:

This report summarizes peak flow discharges including HEC-1 modeling for major
discharge points along both sides of the main Santa Cruz River and the New West Branch
Diversion Channel. The data as presented is background data for the proposed Paseo de
Las Iglesias Project. The method used to compute peak discharges is outlined in the
“Hydrology Manual for Engineering Design and Floodplain Management in Pima
County, Arizona” and is called the Pima County method (Ref. 6).  Peak flows were based
on one-hour duration, 100-year frequency storms. Hydrologic drainage areas for the
various studies were determined based on logical catchments and outlet points. Exhibit 2
presents major watershed boundaries used in the calculations for strategic discharge
points by drainage, and TSMS node/HEC-1 file designations.

II.  Existing Conditions Hydrologic Modeling:

A.   The City of Tucson report “Existing Conditions Hydrologic Modeling for the Tucson
Stormwater Management Study (TSMS), Phase II, Stormwater Master Plan, Task 7,
Subtask 7A3” (Ref. 1) provided the hydrologic analysis for existing (baseline) storm
water quantity conditions for tributaries along the Santa Cruz River within the City limits.
Watersheds predominantly located within unincorporated Pima County and having minor
impacts on the City of Tucson were not included in the study. The major watersheds for
this section of the Santa Cruz River that are not included in the City of Tucson study are
watersheds feeding the New West Branch Diversion Channel.  The City report provided
hydrologic model compilation methods, hydrologic model calibration, and summaries of
the hydrologic analyses performed for each watershed in the study area. It modeled the
actual physical processes of rainfall, runoff, and flood routing and was used to generate
HEC-1 output. It was calibrated to both frequent and infrequent storm events, and used
information such as overland flow lengths, overland roughness, soil types, land-use data,
routing and reach data, etc. The TSMS HEC-1 model consists of several elements and
includes 3-hour thunderstorms and 24-hour general storms as the rainfall components;
NRCS (SCS) curve numbers for rainfall to runoff; kinematic-wave methodology for
overland-flow; Modified-Puls methodology for flood-routing; USGS storm-gauge data to
assist in model calibration; field-verified impervious estimates; and contributing
watershed areas.  The TSMS HEC-1 model parameters include a rainfall component -
utilizing areally-reduced point rainfall values for 2-year, 5-year, 25-year, 50-year, and
100-year design storms in the HEC-1 model; runoff component - rainfall interception,
infiltration, and excess; overland flow component - kinematic wave methodology used
to simulate overland flow and to model runoff by collector watercourses; flood routing
component - accounts for the effects of overbank and channel storage on channel routing
and routing time.
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Transmission losses were not included in the HEC-1 model.  The model output consists
of peak discharges, flood volumes, and flood hydrographs for the 2-year, 5-year, 10-year,
25-year, 50-year and 100-year frequency stormwater runoff events. The City of Tucson
report presents the model outputs for watersheds east of the Santa Cruz River between
Los Reales Road and Congress Street, and the area west of the Santa Cruz River and
north of Irvington Road to Congress Street. Data for these reaches are shown as
discharges at the confluence of the various washes and main Santa Cruz River channel.
Precipitation/Duration data for each watershed is also summarized from the report. Data
from the Tucson Stormwater Management Study is summarized in Tables 1 and 2 and the
HEC-1 Brief Summaries are attached as Appendix 1.

The following lists the tributaries from south to north that are included in the discharge
points along the main Santa Cruz River, and the West Branch of the Santa Cruz River,
and excludes discharge points for the New West Branch Diversion Channel.

 East Side tributaries of the SCR
1. Hughes Wash
2. Santa Clara Wash
3. El Vado Wash
4. Valencia Wash (east)
5. Airport Wash
6. Wyoming Wash
7. Irvington Wash (east)
8. Rodeo Wash
9. Julian Wash
10. Mission View Wash
11. 18th Street Wash
12. Cushing Wash

West Branch Tributaries
13.  Ajo Wash
14.  Enchanted Hills Wash
27. San Jaun Wash
42. Cholla Wash

      17.  Confluence of the West Branch with the SCR
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Table 2 
                                                                Santa Cruz River/Paseo de Las Iglesias 
                                                                                    Hydrologic Information 
                                                                                     Precipitation/Duration  

 
Number 
System 

Q 100 Q 50 Q 25 Q 10 Q 5 Q 2 

 

Tributaries, 
South to North 
Watercourses Names Inches Hours Inches Hours Inches Hours Inches Hours Inches Hours Inches Hours 

1 Hughes Wash 2.96 2.25 2.66 2.33 2.27 2.58 1.87 2.90 1.48 3.33 1.08 3.95 
2 Santa Clara  3.60 0.48 3.20 0.52 2.70 0.57 2.20 0.60 1.05 0.86 1.30 0.70 
3 El Vado Wash 3.44 0.45 3.10 0.47 2.64 0.50 2.18 0.53 1.73 0.57 1.26 0.62 
4 Valencia Wash 3.52 0.93 3.17 0.95 2.70 1.20 2.23 1.08 1.76 1.20 1.29 1.30 
5 Airport Wash 4.80 12.92 4.38 13.17 3.73 13.67 3.08 14.83 2.43 16.33 1.78 11.08 
6 Wyoming Wash 3.60 0.67 3.20 0.68 2.70 0.75 2.20 0.83 1.80 0.95 1.30 0.97 
7 Irvington Wash 3.60 0.48 3.20 0.50 2.70 0.55 2.20 0.63 1.80 0.63 1.30 0.67 
8 Rodeo Wash 2.96 1.10 2.66 1.33 2.27 1.23 1.87 1.38 1.48 1.60 1.80 1.80 
9 Julian Wash 4.78 13.50 4.30 12.42 3.66 15.58 3.03 18.25 2.39 19.75 1.75 24.17 

10 Mission View 3,52 0.68 3.17 0.72 2.70 0.75 2.23 0.80 1.79 0.88 1.29 0.97 
11 18th Street Wash 3.30 0.72 2.97 0.70 2.53 0.73 1.09 0.77 1.65 0.82 1.21 0.87 
12 Cushing Wash 3.60 0.47 3.20 0.48 2.70 0.52 2.20 0.55 1.80 0.58 1.30 0.65 
13 Ajo Wash 3.49 0.53 3.14 0.57 2.67 0.62 2.21 0.70 1.74 0.85 1.28 1.17 
14 Enchanted Hills  3.35 0.77 3.02 0.82 2.57 0.88 2.12 1.00 1.67 1.23 1.23 1.78 
15 San Jaun Wash 3.58 0.57 3.22 0.58 2.74 0.63 2.27 0.73 1.79 0.88 1.31 1.23 
16 Cholla Wash 3.56 0.43 3.20 0.45 2.73 0.52 2.25 0.58 1.78 0.68 1.30 0.87 
17 West Branch Santa 

Cruz River @ 
Confluence of the 
SCR 

2.86 1.30 2.58 1.27 2.20 1.38 1.81 1.53 1.43 1.62 1.05 2.15 

 
 



B. “The Midvale Park Master Drainage Report” (Ref. 2) prepared by Dooley-Jones and
Associates, Inc., July 1983, provided analysis of hydrologic data for the New West
Branch Channel (WBSCRC). Extensive hydrologic investigation and analysis had been
conducted to support the development of Oak Tree 1, Midvale Park Commerce Center,
and the New West Branch Channelization and associated roadways. This report was
prepared for the Midvale Park community in the southwest area of the Tucson Basin and
provided a master plan with respect to the hydrology and hydraulics of the area. The area
includes 1340 acres of previously flat farmland and native desert.

The south boundary is the San Xavier Indian Reservation. The New West Branch of the
Santa Cruz River flows form the southwest to the northeast corner of the area, and is
channelized from Drexel Road to the Santa Cruz River. The Santa Cruz River lays to the
east of the area. Drexel Road and Valencia Road cross the area and Mission Road is near
the west side.

Runoff generated by the Midvale Park area is outlined in the Midvale Park Master
Drainage Report. Onsite runoff was presented in terms of methods of conveyance,
drainage and flood detention. It defined drainage catchments, Santa Cruz River Channel
inlets, New West Branch Channel inlets, roadway drainage, detention sizing and outlet
points, and drywell feasibility.  All major drainage ways are channelized. Onsite
hydrology was estimated for the respective zoning and land uses. Hydrologic drainage
was determined from grading, paving, and development plans and based on logical
catchments and outlet points. Detention basins were designed to reduce 100-year peak
discharges. The ratio was 15 acres of drainage area per one acre-foot of basin storage.
Onsite drainage was designed to be contained in roadways and routed into drainages
ending in a main channel, the West Branch of the Santa Cruz River, the main Santa Cruz
River or detention basins. All major offsite runoff at the west side of the development is
conveyed by drainage ways into the New West Branch Channel. The New West Branch
Channel was sized for peak discharges routed for the entire West Branch Basin.
Discharges from the Midvale area in to the New West Branch Diversion Channel are
summarized as follows;
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Table 3        Discharges From the Midvale Area into the New West Channel of the Santa
Cruz River

Location              Peak discharge in cfs
A 42 cfs
B 248 cfs
C 85 cfs
D 65 cfs
E 25 cfs
I 168 cfs

J1 182 cfs
V1 73 cfs
V2 65 cfs
V3 71 cfs
V4 194 cfs

U 41
CC2 Cfs

                                          Discharges of cubic feet per second =cfs

Hydrologic data sheets are in Appendix 2.

A peak discharge (100-year storm) of 9,908 cfs has been calculated at the confluence of
the New West Branch Channel and the main channel of the Santa Cruz River. A peak
discharge of 8,135 cfs was also calculated at a point located at the New West Branch of
the Santa Cruz Channel at Valencia Road. This point concentrates all offsite runoff from
south and west of this location (19.06 sq. miles).  These discharge values were reported in
(Ref. 2) and referenced to the report, Drainage Study for Mission Road and Valencia
Road to Tucson City Limits, prepared by Buck Lewis Inc., July 14, 1981 (Ref. 3). This
report was not found.

All major offsite runoff north and west between Valencia Road and Irvington Road
discharge into the New West Branch of the Santa Cruz Channel. Four washes convey
runoff; the Irvington Road Channel, Dakota Wash Channel, Valencia Wash, and Mission
Wash.

C.  “Master Drainage Study, Tohono O’odham Nation - San Xaxier District, Phase 1,
Panhandle Area Existing Conditions”  (Ref. 3), prepared by MMLA Inc., July 31, 2001,
provided the discharge values for all watersheds that impact the populated areas of the
nation near San Xavier Mission. The purpose of the study was to present existing
conditions hydrologic and hydraulic analysis for a portion of the Tohono O’odham
Nation, San  Xavier District and the adjacent area to the south. The study represents a
start of several phases to provide solutions for drainage problems within the San Xavier
District.
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HEC-1 computer modeling was used for all watersheds with a watershed area greater
than 5 square miles. Watershed area, length, and slope were obtained using USGS 7.5-
minute guadrangle maps. Current land uses and vegetation cover were obtained from
1998 aerial photographs.

The Pima County method was used for peak discharges for the 2-year, 10-year, and 100-
year storm events. Rainfall losses and soil types were taken from SCS curve number
methodology and soil survey data from eastern Pima County. 24-hour storm events were
used in the analysis and peak discharge calculations used the Clark Unit Hydrograph
method.

Two previous studies were prepared for the general area. The study titled “Valencia Wash
Basin Management Study, Phase 1 Existing Conditions” (Ref. 7), prepared by Alpha
Engineering in July 1992, focused on existing hydrology and hydraulics for the Valencia
Wash watershed upstream of the study area. Peak discharges from that study were
considered high and not consistent with current Pima County methodology. The second
study, titled “San Xavier Cooperative Farm Rehabilitation Plan” (Ref. 8), prepared by
Franzoy Corey, June 1987 was prepared for agricultural lands and presented limited
hydrology and hydraulics analysis for the West Branch of the Santa Cruz River. Peak
discharges were generally consistent with the San Xavier District Master Drainage Study.

The overall watershed is divided into two main areas by the Los Reales Road. The
watershed north of Los Reales Road includes the Valencia Wash watershed, and several
smaller watersheds that convey runoff to the study area boundary along streets and alleys.
The watershed areas north of Los Reales Road are relatively small, less than 5 square
miles. Drainage improvements are minimal and most are located in the Valencia Wash
watershed, which has been classified as a balanced basin identified as being capable of
conveying 100-year discharges into existing channels. Most of this area is located within
the Pima County. Discharges flow into an existing channel under Valencia Road and
eventually conveyed into the Santa Cruz River. Discharge points are shown on Exhibit 2
and summary sheets are included in Appendix 3.
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Table 4
Summary of Existing Peak Discharges
Panhandle Area, San Xavier District
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Mission Ridge Wash                       11584        1516         2921          5179         HEC-1
Valencia Road at Valencia Road     1571          670           1761          3680         Pima Co.
Valencia Wash at Mission Road      1830          736           1912         4080          Pima Co.
Mission Ridge at Cemetery             15424       2165          4108         6809         HEC-1
Wash   

Concentration
Points

Total 
Area
Acres

Peak Discharges

Q2 
cfs

Q10
cfs

Q100
cfs

Method

Valencia Wash / Westover Ave. 1783 776 1982 4175          Pima Co.
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Appendix  1

HEC-1 Brief Summary for Existing -Conditions Hydrologic Modeling for the Tucson
Stormwater Management Study, Phase II, Stormwater Master Plan (Task 7, Subtask
7A.3)









































































































Appendix  2

   Hydrologic Data Sheets for the Midvale Park Master Drainage Report





























Appendix 3

Data Sheets for selected discharges from the Master Drainage Study, Tohono
O’odham Nation - San Xavier District, Phase 1, Panhandle Area Existing
Conditions.
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