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I   INTRODUCTION

The Paseo de Las Iglesias Study Area is traversed by several watercourses including the Santa Cruz
River (SCR) and the West Branch of the Santa Cruz River (WBSCR). The study area is located
between the Los Reales Road alignment and Congress Street within Township 14, Range 13, Sec-
tions 14, 22-24, 25-27, 34 and 35, as well as Township 15, Range 13, Sections 2-3, 10-11, 14, and 15
(Figure 1). Five separate studies contain hydraulic data for the watercourses traversing and immedi-
ately adjacent to this reach. This report summarizes the available hydraulic information, including
HEC-2 analyses, work maps, and hydraulic information for bridges and culverts within and adjacent
to the study area. Much of the information sited is available within the attached appendices.

II   DESCRIPTION OF CURRENT HYDRAULIC STUDIES

1.1    The most recent SCR Flood Insurance Study (FIS) that includes the Paseo de Las Iglesias
study area was performed on March 26th, 1990, by CMG Drainage Engineering Inc. The CMG
Drainage Engineering study area covers the reach of the SCR downstream of the I-19 bridge (south
of the study area) north past Congress Street through Tucson (Figure 1).  The FIS was issued by the
Federal Emergency Management Agency (FEMA) on February 8, 1999.  The peak discharges of the
SCR at both Drexel Road and Congress Street are reported to be 16800, 41000, 60000, and 93000
cfs for the 10-, 50-, 100-, and 500-year flood events, respectively. The drainage areas at Drexel Road
and Congress Street are 2101 and 2222 square miles, respectively. The cross section elevations were
determined using the 1984, 1”=200’ aerial topography maps with a 2’ contour interval based on the
North American Vertical Datum (NAVD) 1929. The complete set of mylars of these orthophoto-
topographic maps with floodplain delineations is available through the Pima County Department of
Transportation, Mapping and Records Division. The FIS document is available through the FEMA
Publication Center. Although no formal written report was prepared, CMG Drainage Engineering
Inc. provided the input files for the HEC-2 analyses. A diskette containing the HEC-2 model input
files for the 10-, 50-, 100-, and 500-year floodplain (PC25uf5.DAT) and the floodway
(PC25ux5.DAT) for the Santa Cruz River from the I-19 bridge to Camino Del Cerro are available in
Appendix 1.

1.2   Master Drainage Study, Tohono O’odham Nation-San Xavier District Phase 1- Panhandle
Area Existing Conditions was prepared by McGovern, MacVittie, Lodge, and Associates, Inc.
(MMLA) on July 31, 2001. The area studied is immediately adjacent to the south and west of the
Paseo de Las Iglesias study area (Figure 1). Hydraulic information contained in this report includes
details regarding four culvert crossings on Valencia Road, the Los Reales Improvement District
collector and conveyance channels, and floodplain analysis utilizing HEC-RAS.

The culvert under Valencia Road at Valencia Wash (west of the Master Drainage Study  area) is a
seven-cell, 10’ x 6’ RCBC, with a design capacity (QDesign) of 5257 cfs, which
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will fully contain 100-year flood discharge (Q100) of 3680 cfs. A single-cell 10’ x 4’ RCBC culvert
at the southwest corner of Mission Road and Valencia Road conveys flows under Valencia Road into
a concrete lined channel that conveys flows into the WBSCR. The QDesign of 360 cfs is sufficient to
pass the Q100 of 251 cfs, assuming all flow will concentrate at the headwall of the culvert. A three-
cell, 71” x 47” CMPA is located in the historic alignment of the WBCSR at Valencia and Mission
Road, 900’ west of the WBSCR channel realignment. The QDesign of 512 cfs conveys low flows
under Valencia Road. The final culvert documented in this MMLA report conveys the flows from the
relocated WBSCR under Valencia Road, east of Mission Road. It is a ten-cell 12’ x 8’ RCBC with
upstream channel improvements. The QDesign of 8000 cfs could pass the Q100 of 6900 cfs, as
determined in this MMLA Master Drainage Study, under Valencia road without breakout, except
earthen berms near the relocated WBSCR prevent some runoff from entering the channel, contribut-
ing to a wide floodplain in the area. This relocated WBSCR culvert design was also analyzed in the
Midvale Park Master Drainage Report, which is presented in Section 1.4 (below).

Collector and conveyance channels information described in the MMLA Master Drainage Study are
based on information more completely documented in the Arroyo Engineering Inc. report described
in section 1.3 (below).  HEC-RAS analyses of the floodplains in the Panhandle Study Area were
performed based on discharges obtained from Manning Equation calculations. Topographic mapping
based on aerial topography taken November 15, 1992 was completed by Kucera International Inc.,
with a horizontal scale of 1”=200’ and a vertical contour interval of 2’, based on NAVD 1929. A
summing of hydrographs was done to obtain the 100-year discharge of 6809 cfs for Mission Wash
upstream of Valencia Road. The HEC-RAS output files, as well as maps showing cross section
locations are included in Appendix 2.

1.3   The Request for a Letter of Map Revision for the Los Reales Improvement District Lo-
cated in Pima County, Arizona, and the City of Tucson, Arizona report was completed by Arroyo
Engineering Inc. in December of 1994. This Letter of Map Revision (LOMR) was approved by
FEMA prior to the issuance of the February 8, 1999 FIS, so the information contained in the current
FIS reflects this LOMR. The Los Reales Improvement District (LRID) is located south of Valencia
Road, entirely within Section 15 of Township 15 South, Range 13 East (Figure 1). The report con-
tains detailed hydraulic analysis based on existing conditions including a new floodwall and associ-
ated drainage channels. The ground-profile data for the eastern portion of the report was based on
1984 Cooper Aerial Survey Co. aerial topographic maps, and the western portion was based on the
1986, McLain Aerial Surveys aerial topography maps. Both map sets have a horizontal scale of
1”=200’ and a 2’ contour interval based on NAVD 1929.  Two HEC-2 models were assembled. The
first detailed the depth of ponding against the floodwall, determined flood depths south of Valencia
Road along the WBSCR, and performed split flow analysis to differentiate water flowing into the
South Channel or westward into the SCR. The second HEC-2 model and split flow analysis was
used to predict water surface elevations in the South Channel, and quantify the amount of floodwater
that will either flow northward along Indian Agency Road, or eastward in the South Channel.
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Ground profile data used to represent the improved portions of the South Channel were taken from
field survey data and approved constructions plans. In evaluating breakout flows, a value of 2.6 was
assigned to the weir-loss coefficient “C” to represent the flow over the roadways and channel levees.
Areas of ineffective flow downstream of channel expansions were assigned specific cross sections,
and an expansion ratio of 4:1 was used to delineate these areas.  A 100-year peak discharge of 7638
cfs (determined by Buck Lewis and Associates, Inc., 1982) was used to establish flood heights for
the WBSCR.

Based on the split flow calculations, output data predicted that 3131 cfs will flow northward in the
“West Branch Channel” (WBSCR) during a 100-year flood, 3308 cfs will flow northward from the
Reservation into the South Channel, and 1199 cfs will flow directly eastward into the SCR. A split
flow calculation performed on the 3131 cfs flowing northward in the WBSCR predicted that ap-
proximately 219 cfs and 123 cfs will breakout at two locations and sheet flow to the east. This 342
cfs of break-out flow will concentrate south of Valencia Road, then be conveyed under the road by a
2-cell, 10’x 4’ RCBC, into a 30’ wide flood control channel that trends northwesterly and feeds back
into the WBSCR. A separate split flow calculation predicted that the 3308 cfs that flows in the South
Channel during the 100-year flood would be entirely contained within the South Channel. Full
printouts of the input and output files, the plotted hydraulic cross sections, and river profiles for the
HEC-2 model of the SCR are contained in Appendix 3. Printouts contain a summary of the split flow
calculations.

1.4   The Midvale Park Master Drainage Report was completed in July of 1983 by Dooley-Jones
& Associates, Inc.  This study covers an irregular area south of Irvington Road and west of the SCR,
within Township 15 South, Range 13 East, Sections 3, 10, and 15 (Figure 1). The report described
the general design of numerous hydraulic structures. Tables and graphs for roadway capacities were
provided, but were not tied to specific locations. Numerous generalized typical, as well as some
alternative, cross sections and plans are provided for roadways, drainage channels, detentions basins,
spillways, etc., but no specific location information was provided for this hydraulic information. The
typical cross sections for the West Branch Channel are included in Appendix 4.

1.5   The Old West Branch of the Santa Cruz River Letter of Map Revision Study was com-
pleted in 1994 by McGovern, MacVittie, Lodge, and Associates, Inc.  No project report document
was prepared.  The Letter of Map Revision was approved by FEMA on July 24, 2000.  The area
studied includes the historic WBSCR north of Irvington Road to its confluence with the SCR (Figure
1). The cross section elevations were based on 1983, 1”=200’ Cooper Aerial Survey Co. aerial
topography maps with a 2’ contour interval based on the NAVD 1929.  The discharges used in the
models were based on the Tucson Stormwater Management Study. Copies of the applicable work
maps, and a diskette with the WBSCR HEC-2 input files are located in Appendix 1.
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