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SANTA CRUZ RIVER STUDY

The Santa Cruz River floodplain north of Pima Mine Road, an area that is adjacent to the
western margin of the LMWBMS study area and ultimately impacted to the north where
the Lee Moore channel discharges west underneath Nogales Highway, was investigated
with this study. The Santa Cruz River south of Pima Mine Road has been previously
mapped in the FEMA FIS study dated February 1999, however only a portion of the
subject area north was mapped by approximate methods, precluded because the area is
situated predominantly within the Tohono O’Odham reservation. The PCRFCD interest
in this area also stems from a recent study of the area south of Pima Mine Road by
Castro Engineering suggesting that 80% (36,000 cfs) of the peak flow of the Santa Cruz
River near this location breaks away from the main river to the northeast into the
overbank areas. A map displaying this concept along with email correspondence was
provided by staff with the engineering firm, however, the HEC-RAS model documenting
this analysis was not provided. Thus, the flow distribution associated with the breakout
within areas to the south and north could only be estimated.

In the event that breakout flow from the Santa Cruz River would occur upstream of Pima
Mine Road as identified in a preliminary upstream study, it is apparent that flow from the
south may overflow both the Nogales Highway to the east and Pima Mine Road to the
north. Review of available aerial photography from the 1983 event indicates a situation
similar to these circumstances did occur during this flood event. The existing topography
to the north of Pima Mine Road and east presents several flow obstructions, and the flow
distribution within the eastern overbank of the Santa Cruz River under the given situation
is complex, with several areas of divided flow paths. These encroachments include an
existing gravel pit northeast of the Pima Mine Road and Nogales Highway intersection,
and the Tucson Water recharge ponds to the north and west of Nogales Highway. Thus,
in order to estimate existing flood limits, several different models were developed to
evaluate hydraulic conditions surrounding these structures. These models were all
generated from identical cross-sections developed to characterize the floodplain
topography within these areas, with separate topographic constraints employed to
isolate specific areas and estimate flooding conditions. The following discussion
provides a brief description of the methods employed to separate each model and their
base conditions, with the results presented on the accompanying map illustrating the
approximate flood limits associated with this study.



A three-dimensional surface and topography was generated for the study reach north of
Pima Mine Road using GEO HEC-RAS computer software, and cross-sections were
developed to employ in the HEC-RAS modeling. These sections were extended as much
as 1.8 miles from the western overbank of the Santa Cruz River channel eastward to
include flooding areas east of the existing gravel pit. From these data, initial HEC-RAS
modeling indicated five distinct areas of divided flow, and separate models were
developed for each specific reach. These reaches are generally characterized as
follows: the Santa Cruz River channel (Model 1), the ROB (right overbank) between the
river and recharge ponds (Model 2), the ROB between the recharge ponds and Nogales
Highway (Model 3), the ROB between Nogales Highway and the gravel pit (Model 4),
and the ROB east of the gravel pit (Model 5). Each model incorporated the same cross-
sectional data, and the study reaches were isolated by eliminating portions of the cross-
section and/or using the obstruction routine to exclude specific flow areas, i.e. the Santa
Cruz River channel was obstructed to develop the right overbank models (Models 2-5),
areas east of Nogales Highway were eliminated for Model 3, etc. In this manner, several
different hydraulic conditions could be efficiently evaluated, while providing reasonable
estimates of potential flooding.

It was also evident from initial modeling efforts that each area of divided flow would have
a distinct discharge predominantly dependent on the flow distribution upstream of Pima
Mine Road. Since the detailed modeling was not available, a fairly simplified approach
was required to determine the potential discharge that might be experienced within each
area of divided flow. This was accomplished by developing a simplified cross-section just
upstream of Pima Mine Road, and running the HEC-RAS model to determine the
capacity of the overbank area between the Santa Cruz and Nogales Highway. The
remaining flow was assumed to discharge east of Nogales Highway. On the basis of this
analysis, and assuming the Castro breakout estimate of 36,000 cfs, it is estimated that
11,000 cfs discharges immediately north of Pima Mine Road, while 25,000 cfs is
assumed to flow within areas east of Nogales Highway. Furthermore, to isolate flows for
the two individual models within each of the above-referenced areas, an iterative
process was used to balance water-surface elevations and discharges just downstream
of Pima Mine Road to estimate the flow distribution within each of the four models. On
the basis of these simplified analyses, it is estimated that about 3500 cfs will flow within
the Model 2 overbank reach, 7500 cfs within the Model 3 study reach, 12,000 cfs within
the Model 4 study reach and 13,000 cfs within the Model 5 reach. The Santa Cruz River



channel flow was estimated as 8800 cfs by the Castro study, and was employed along
the reach north of Pima Mine Road.

Given these discharges, each individual model was evaluated using specific cross-
section modifications to best simulate the divided flow study reach for each model.
During these analyses, it became apparent that specific areas would not contain their
associated discharge, and the split flow routine was employed as appropriate. Based on
this analysis, it is evident that should the 12,000 cfs between the gravel pits and Nogales
Highway be a reasonable estimate, approximately 5000 cfs will spill over Nogales
Highway to the west and flow north within the Model 3 study reach. An additional area
displaying split flow is Model 5, where flow just north of the existing gravel pit will spill
over into the existing Lee Moore Wash channel at this location. It should be noted that
one additional model was required to complete the floodplain delineation, consisting of
the Lee Moore channel north of the gravel pit where flows associated with Models 4 and
5 converge, and north to the existing bridge at Nogales Highway. This reach was
modeled employing a discharge of 20,000 cfs, as 5000 cfs spills west over Nogales
Highway as noted above. The Lee Moore channel west of Nogales Highway was
incorporated within Model 3.

Flood limits based on the results of these five models were delineated, and are
displayed on the accompanying map along with the estimated discharges used with the
modeling. These results indicate that the majority of the area east of Nogales Highway
and north of Pima Mine Road may experience shallow flooding, as well as the areas
west of the highway to the Santa Cruz River. It is also worthy to note that the Lee Moore
channel as studied in the overall LMWBMS hydraulic analysis has marginal capacity for
the estimated 100-year flow of 22,000 cfs generated by the Lee Moore Wash, however,
the estimated 32,500 cfs associated with this analysis may induce flooding within
residential areas located along the Lee Moore overbank areas to the north.
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