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SECTION 4: HYDROLOGY
4.1 METHOD DESCRIPTION

Andora Hills Wash

The 100-year peak discharge values used for Andora Hills Wash were provided by the FCDMC
in the Technical Data Notebook for the study titled Cave Creek Above Carefree Highway
Floodplain Delineation Study, FCD 95-28°. This same study also provided a limited number of
100-year discharge values for Galloway Wash. The HEC-1 modeling performed by Sabol to
obtain these earlier results was done using the methodology set forth in the Drainage Design
Manual for Maricopa County, Volume I, Hydrolog)®.

Galloway Wash

Since the FCD 95-28 study did not provide an adequate number of concentration points along
Galloway Wash for the purpose of detailed hydraulic modeling, this study (FCD 99-14) includes
the additional hydrologic analyses. 100-year peak discharge values for Galloway Wash at
additional concentration points were determined using the US Army Corps of Engineers (COE)
HEC-1 Computer Program, version 4.0.1E, dated May, 1991 in accordance with the
methodology set forth in the FCDMC Drainage Design Manual. Concentration point locations
for the Galloway Wash HEC-1 modeling were discussed and mutually agreed upon between the
Flood Control District of Maricopa County (FCDMC) and JEF. Concentration points are
included at the following locations:

e At the limits of this study
e At significant tributaries to Galloway Wash
e At significant road crossings.

The new Galloway Wash HEC-1 modeling was developed for existing conditions using the 100-
year, 24 hour rainfall depth and the SCS Type II distribution. Additionally, a 6-hour HEC-1
model was developed using the 6-hour storm patterns published in the District’s Drainage Design
Manual. HEC-1 rainfall losses for the Galloway Wash watershed were estimated using the
Green and Ampt infiltration equation option. The Phoenix Mountain and Desert/Rangeland S-
graphs as defined in the Drainage Design Manual, Volume I are used 1in this study to generate
hydrographs. The normal depth storage routing routine was used for all channel reaches in this
study. Representative 8-point cross sections were obtained from previous FIS study model
results and attendant topographical mapping.

The overall HEC-1 modeling study area is indicated on Figure 4.1-1 and Figure 4.1-2. The
remainder of Section 4 describes data, parameters and modeling results for Galloway Wash only.
See Sabol, 1997 for similar values for Andora Hills Wash. 100-year peak discharges for both
washes are also presented in Sections 5 and 7 of this Technical Data Notebook (TDN).
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4.2 PARAMETER ESTIMATION
4.2.1 Drainage Area Boundaries

The Galloway Wash study watershed is approximately 21 square miles (see Figure 4.1 and
Figure 4.2). Galloway Wash is also referred to as “Rowler Wash” in a street map published by
the Town of Carefree. The elevation of the watershed outlet at the Cave Creek confluence is
approximately 2025 feet (NGVD 1929), and the elevation of the highest point in the watershed is
approximately 4890 feet (NGVD 1929) at Butte Peak located in the northeast part of the
watershed.

The study watershed is covered by the Upper Sonoran plant community and spans across
multiple jurisdictions, including Maricopa County, the City of Scottsdale, and the Towns of Cave
Creek and Carefree. Most of the watershed falls under the vacant land, rural and large-lot-
residential land use categories.

4.2.2 Watershed Work Maps

A reduced set (half size) of watershed work maps is presented in Figure 4.2.2-1, Figure 4.2.2-2,
Figure 4.2.2-3, Figure 4.2.2-4, Figure 4.2.2-5, and Figure 4.2.2-6. These work maps depict
subbasin boundaries and concentration points, Tc (time of concentration or lag time) flow paths
and Lca (distance from the concentration point to the centroid of the watershed) flow paths,
hydrograph routing paths, soils boundaries, and land-use boundaries. Full-size 24”x36” plots of
these maps are contained in pockets at the back of Volume Two to this TDN.

The base map for the watershed work maps is USGS digital raster graphics (DRG) projected to
Stateplane North American Datum of 1983 and tiled by FCDMC. The subbasin naming
convention is an expansion of the naming convention presented in the floodplain delineation
study titled Cave Creek Above Carefree Highway Floodplain Delineation Study, FCD 95-28°.

Subbasin labels for subbasins draining directly to Galloway Wash are indicated by GWW1-(X),
where the “X” is replaced by the actual subbasin number starting with subbasin 1 at the upstream
most subbasin within the main Galloway Wash watershed. Subbasin labels for the Rowe Wash
tributary to Galloway Wash are indicated by GVW1-(X), and subbasin labels for the Grapevine
Wash tributary to Galloway Wash are indicated by GVW3-(X). Figure 4.2.2-1 shows the
relation of the subbasins from this study with those from FCD 95-28. Table 4.2.2-1 presents a
cross-reference listing of the subbasin names to the HEC-1 labels in this study area.

Concentration point identification numbers are likewise an expansion of the previous Sabol
hydrology numbering scheme, which uses three-digit numbers between 270 and 310 for the
Galloway Wash sub basins. Routing reaches are identified by the concentration point
identification numbers attributable to each end of the routing reach. So, for example, the routing
reach identification number 282286 refers to the routing reach, which begins at concentration
point 282 and ends at concentration point 286. The single reservoir routing in the model is

Andora Hills & Galloway Washes FDS 4-4
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labeled as RR282, and is located just upstream of Charles Blair McDonald Drive (CP 282) along
the North Branch of Galloway Wash in subbasin GWW1-1.

Table 4.2.2-1 Subbasin IDs
Subbasin HEC-11D
Rowe Wash GVWI1

GV3-2
Grapevine Wash GVW2
GVW3-1

North Branch
Galloway Wash GWW1-1
GWW1-3
Galloway Wash GWW1-2
GWW1-3
GWWI1-4
GWW1-5
GWW1-6
GVW3-3

4.2.3 Gauge Data

4.2.3.1 Precipitation Gauging:

Two precipitation gauges having published data are known to exist in the Galloway Wash Basin:

o Carefree, Arizona (NWS ID 021282)
Operated by the National Weather Service (NWS) continuously since June 1, 1961

e Carefree Ranch (ALERT ID 4930)
Operated by the Flood Control District of Maricopa County continuously since July
1985.

4.2.3.2 Stream Gauging:

No stream gauging records of any kind were identified for Galloway wash. The Flood Control
District of Maricopa County (FCDMC) operated an automated precipitation/stream-stage sensor
station on Grapevine Wash, a tributary to Galloway Wash, between 1989 and 1992. The gauge
was discontinued due to poor radio telemetry communications and problems related to gauging a
highly mobile sand-bed stream. No reliable data were ever collected from this station (Waters,
1999, personal communication).

The nearest stream gauge with published data is operated by the US Geological Survey (USGS)
on Cave Creek below Cottonwood Creek (ID # 09512280). This gauge was established June
16, 1978 and is located approximately 3.5 miles north of the Town of Cave Creek in Section 4,

Township 6 North, Range 4 East, G&SRB&M The drainage area at the gauge site is
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approximately 82.7 square miles, and the gauge is at an approximate elevation of 2280 feet
(NGVD 1929).

The next nearest stream gauge with published data was operated by the USGS on Cave Creek
near Cave Creek (ID #09512300) from 1968 through 1994. During this period, the USGS
collected continuous data for the period beginning May 17, 1958 and ending September 30,

1967, and only recorded the annual peak discharge for the period beginning October 1968 and
ending in 1994. The FCDMC took over maintenance and operation of this gauge site on May 27,
1994 by installing a continuously-recording ALERT station (station ID 4918). This gauge is
located in Section 12, Township 5 North, Range 3 East, G&SRB&M at an elevation of
approximately 1850 feet (NGVD 1929) and the drainage area at this gauge location is
approximately 121 square miles.

4.2.4 Statistical Parameters

4.2.4.1 Precipitation Statistics:

Precipitation depth-duration-frequency statistics published by the National Oceanic and
Atmospheric Administration'’ were used for this study. The NOAA Atlas 2 is currently being
revised, however, the revised atlas has not been approved for use by the FCDMC or any other
local agency at this time.

4.2.4.2 Discharge Statistics:

Streamflow statistics are published by the USGS for Cave Creek near Cave Creek (1D 09512300)
in Statistical Summaries of Streamflow Data and Characteristics of Drainage Basins for
Selected Streamflow-Gaging Stations in Arizona Through Water Year 1996". Streamflow
statistics are also published by the Flood Control District of Maricopa County in Annual
Hydrologic Data Report, Volume Il Surface Water Data, Water Year 1998°. Both of the above
publications present the results of log-Pearson Type II analyses for these two gauging stations.

The streamflow statistics for the two gauges located on Cave Creek, which are presented in the
above two publications, were not used to develop the peak discharge estimates used in this study
for Galloway Wash because the Galloway Wash study area is much smaller (between 1 and 21
square miles compared to 83 and 121 square miles). However, these statistics were used as a
means to verify the HEC-1 results and to maintain regional consistency.

4.2.5 Precipitation and Runoff

4.2 5.1 Historical Precipitation Records

The NWS Carefree, Arizona precipitation gauge (021282) is located at the Carefree Airport (see
Figure 4.1-2), which is located inside the southern boundary of the study watershed. Monthly
statistics based on over 37 years of record are presented in Table 4.2.5.1-1 below.
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Table 4.2.5.1-1: Monthly Precipitation Summary for Carefree, Arizona (021282)
Jan | Feb [ Mar Apr [ May | Jun [Jul | Aug | SeL[ Oct | Nov | Dec | Total

Average '
Precip. (in.) | 1.43 [ 1.36 [ 1.70 | 0.60 | 0.16 | 0.12 [ 1.29 | 1.69 | 1.15 [ 1.10 | 1.11 | 1.55 [ 13.26

The FCDMC Carefree Ranch precipitation gauge (#4930) is located approximately 5 miles
northeast of the Carefree Airport in Section 16, Township 6 North, Range 4 East at an
approximate elevation of 3200 feet msl. Monthly statistics based on 12 years of record through
November 1999 are presented in Table 4.2.5.1-2 below.

L Table 4.2.5.1-2: Monthly Precipitation Summary for Carefree Ranch (#4930)

Jan | Feb | Mar | Apr {May |Jun [Jul | Aug | Sep | Oct | Nov | Dec | Total
Average B
Precip. (in.) | 2.22 | 1.56 | 1.58 [ 0.96 { 0.16 {0.04 [ 0.77 {147 1 0.89 [ 0.59 | 0.80 | 1.04 | 12.08

4.2.5.2 Historic Flooding

The distribution of annual peak flow data from the two Cave Creek gauges is presented in Table
4.2.5.2-1 (next page). The data in the tables in Section 4.2.5 show the seasonal variability of
rainfall and runoff patterns in the region surrounding the study area. In general, the study area
experiences two distinct precipitation seasons; summer monsoons (July-October) and winter
frontal storms (December-March).

The monsoon season precipitation events tend to be relatively shorter duration but more intense
than the winter storms, and are usually highly variable spatially and temporally. The winter
storms tend to be relatively longer duration but less intense than the summer storms, and tend to
have less spatial and temporal variability throughout the area impacted by the storm. As Table
4.2.5-3 demonstrates, significant runoff can occur as a result of storms occurring during either of
the two general seasons.

In the region surrounding the study area, it is generally observed that the smaller watersheds (less
than 5 square miles) tend to yield the largest peak flows as a result of the more intense, short
duration storm events. Likewise, the larger basins (greater than 10 square miles) tend to yield the
largest peak flows as a result of the storms having greater spatial and temporal distribution than
the summer storms.

4.2.5.3 Rainfall Depth and Distribution

The storm frequencies used in the HEC-1 modeling for this project include the 100-year 24-hour
storm and the 100-year 6-hour storm. The SCS Type II distribution was used for the 100-year
24-hour storm. JD records were used to define the index storm distributions for the 100-year 6-
hour storm as defined in Table 2.4 and Figure 2.17 of the FCDMC’s Drainage Design Manual,
Volume I°.
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Table 4.2.5.2-1: Distribution of Annual Peak Flows
(Discharge shown in cfs with date of discharge underneath)

Cave Creek near Cave Creek (09512300 ), 39 years of record

Jan Feb | March | April | May | June July | August | Sept Oct Nov Dec
3380 279 1420 610 148 332 132 856 280
(10/5/95) | (2/28097) | (3/3/83) (7/16/65) (8/9/84) (9/7/96) 10703 | 1274y | (z2/16061)
13800 | 1260 [ 4780 1350 170 696 1200 910
(1/8/93) (2/9/76) (3/1/91) (722/86) | (821/88) | 9nmeny | aonsiy (12/27/84)

7500 1900 | 364 | 1800 | 3930 6000
(3/2/78) (7/24/90) (8/4/71) (/667 | (10n9/72) (12/22/65)
3950 | 1390 | 2700 | 8570 6900
(717172) (8/5/14) (9/5/70) | 1029159y (12/18/78)
1510 | 5680 12400
(8/6/63) (9/12/58) (12/19/67)
3120
(8/2/64)
3590
(8/5/59)
4680
(8/22/92)
Cave Creek below Cottonwood Creek (09512280), 20 years of record

Jan Feb | March | April | May June July | August| Sept Oct Nov Dec

173 7020 19 964 594 124 682 1470
(1/5/89) (2/19/80) (3/6/81) (7/16/90) (8/9/84) | (9/11/96) (1115/93) | (12/27/84)
3100 118 3460 476 746

(10/5/95) (3/3/87) (8/23/92) | (9/11/97) (11/26/85)
9200 617 840
(1/8/93) (3/15/82) {(11/1/87)
709 2720
(3/28/98) (11/30/82)
3900
aien |

Average 100-year 24 hour and 100-year 6-hour point rainfall values were determined by
overlaying the watershed boundary onto the precipitation isopluvial maps published in the
FCDMC’s Drainage Design Manual, Volume I°. Table 4.2.5.3-1 presents the resulting point
rainfall values. Detailed precipitation frequency values for Galloway Wash are presented in
Appendix D.1.

Table 4.2.5.3-1: Point Precipitation
Values for Galloway Wash

Storm Frequency &

Point Precipitation

Duration Inches
100-year 24-hour 4.8
100-year 6-hour 3.5

4.2.5.4 Areal Precipitation Reduction

The point rainfall value for the 100-year 6-hour storm was adjusted using the depth-area

reduction relationship developed by the U.S. Army Corps of Engineers for the August 19, 1954
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Queen Creek, Arizona storm as depicted in Table 2.2 in the FCDMC’s Drainage Design Manual,
Volume I. The point rainfall value for the 100-year 24-hour storm was adjusted using the depth-
area reduction relationship published by the National Weather Service (NWS) in HYDRO-40"
and presented in Figure 2.1a of the Drainage Design Manual, Volume I,

Simulation of areal reduction of point rainfall depths within the HEC-1 models is accomplished
using the JD record option. Table 4.2.5.3-1 below presents a summary of areally reduced point
rainfall depths used in the HEC-1 models.

Table 4.2.5.4-1: Summary of Areal Reduction Values for
Index Storms Used in JD Records
Area Rainfall
(square miles) (inches) Temporal Distribution
100-Year 24-Hour Storm
0.01 4.80 SCS Type 11
1 4.78 SCS Type 1
10 4.51 SCS Type 11
20 4.37 SCS Type 11
70 4.11 SCS Type 11
100-Year 6-Hour Storm
01 3.50 Maricopa County Pattern 1
5 3.48 Maricopa County Pattern 1
2.8 3.43 Maricopa County Pattern 2
16 323 Maricopa County Pattern 3
90 2.84 Maricopa County Pattern 4

4.2.5.5 Comparison to Historical Recorded Extremes

Extreme value data for the FCDMC Carefree Ranch precipitation gauge (#4930) are presented in
Table 4.2.5.5-1 below. The data in the table represent the most extreme events measured at that
gauge site for the period beginning July 1, 1985 and ending April, 1998. These data were
downloaded from the FCDMC’s Flood Warning internet web site
(http://www.fcd.maricopa.gov/alert/alert.htm).

Table 4.2.5.5-1: Extreme Precipitation Events Recorded at FCDMC Carefree Ranch Gauge (4930)

Greatest Greatest Greatest
Number of Events | Number of Events | Number of Events | 15-Minute 1-Hour 3- Hour
>1"/ 24Hours >2" / 24Hours >3" / 24Hours Depth (in)* | Depth (in)* | Depth (in)*
38 3 0 0.98” 1.61” 1.85"

* For the period beginning December 1987 and ending April 1998.

Extreme value data for the NWS Carefree precipitation gauge (021282) are presented in Figure
4.2.5.5-1 (next page). The data in this figure represent the maximum daily precipitation recorded
for each day of the year between June 1, 1962 and August 31, 1999. The maximum daily
precipitation recorded, according to the figure, appears to be approximately 3.6 inches and
occurred at about the middle of October.
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Figure 4.2.5.5-1 Daily Precipitation Extremes
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This figure demonstrates that extreme precipitation events in the project area tend to occur
between about the end of July and the end of October, and between the beginning of December
and about the first week of March. This trend is also observed in Figures 4.2.5.5-2 and 4.2.5.5-3
(next page). These figures present graphically the probability of 2 inches and 3 inches of rain,
respectively, falling during a one-day period. The figures also show the expected time of year,
having a probability greater than zero, which would receive two or three inches of precipitation
in one day.

The estimates of the 100-year 24-hour and the 100-year 6-hour point rainfall values (i.e., 4.8 and
3.5 respectively) are greater than any one-day event recorded at the two precipitation gauges
which are located in the study area. The greatest one-day precipitation total recorded during the
36-year period of record at the NWS Carefree gauge site is 3.6 inches. At the FCDMC Carefree
Ranch gauge location, three precipitation events were recorded during the approximately 13
years of record for this gauge which had 24-hour totals in excess of two inches, and no
precipitation events were recorded during the period of record with 24-hour totals exceeding
three inches.
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Figure 4.2.5.5-2 Probability and Time of Year of 2” of Precipitation in One Day

CAREFREE, ARIZOMA (021282)
Period : 6/ 1/1962 to 8/31/1999

i Probability of 2.88" precipitation,

a0

80
o e
e
:E'. 50 Duration
::: 40 — 1 day
T »
o
L
a

10

0 A Y A N Ah A
Jan 1 Mar 1 May 1 Jul 1 Sep 1 Moyv 1 Dec 31
Feb 1 Apr 1 Jun 1 Aug 1 Oct 1 Dec 1
Day of Year bl
Probability of 2.00" precipitation during the indicated period o
starting on the plotted date. Center

Figure 4.2.5.5-3 Probability and Time of Year of 3” of Precipitation in One Day
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4.2.6 Physical Parameters

Parameters for rainfall losses, including those parameters related to soils and land use
classifications, were defined using the methodologies defined in the FCDMC’s Drainage Design
Manual, Volume I°. The following subsections describe how these parameters were determined
and present summaries of the various parameters. Detailed physical parameters for each
subbasin are included in Appendix D.2.
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4.2.6.1 Rainfall Losses

HEC-1 rainfall losses for the Galloway Wash watershed were estimated using the Green and
Ampt infiltration equation option. Table 4.2.6-1, below, presents composite Green and Ampt
loss parameters for each subbasin along with lag times for both the 100-year 24-hour and the
100-year 6-hour storms. A detailed discussion of the calculation of these parameters is included
after the presentation of the summary table.

Table 4.2.6.1-1: Summary of composite Green & Ampt Rainfall Losses with Lag Times
XKSAT
Subbasin Area IA DTHETA PSIF Adjusted RTIMP Lag
(sq. mi.) (inches) (inches) (in/hr) percent | (minute
s)
GWW1 1 2,352 0.19 0.25 5.3 0.26 9 48.4
GWW1 2 1.043 0.20 0.25 52 0.28 2 452 |
GWW1 3 1.518 0.19 0.25 5.6 0.23 5 37.8
GWW1 4 1.004 0.20 0.25 5.8 0.20 1 43.0
GWW1 5 0.983 0.16 0.23 6.2 0.19 24 41.2
GWWI1 6 | 0.593 0.20 0.25 53 0.24 0 34.8
rG\/WI 4.905 0.20 0.17 6.8 0.13 17 71:1
GVW2 6.023 0.20 0.23 6.2 0.18 1 56.7
GVW3 1 1.043 0.20 0.25 5.2 0.26 0 423
GVW3 2 0.972 0.20 0.25 83 0.24 0 36.8
GVW3 3 0.341 0.20 0.25 6.0 0.19 2 28.2

Soils

Digital soils maps derived from the Soil Conservation Service (SCS) and the US Forest Service
(USES) were provided by the FCDMC in dxf format and as ArcView shapefiles for the project
area. The digital soil map unit data are based on Soil Survey of Aguila-Carefree, Parts of
Maricopa and Pinal Counties, Arizona (SCS 1986) and on USFS, Tonto National Forest,
General Ecosystem Survey, 1989". Figure 4.6 presents the digital soils data as provided by the
FCDMC. Table 4.2.6.1-2 (next page) presents the soil units found in the study area with their
corresponding natural-conditions rainfall loss characteristics.

Using ArcView, the delineated subbasin polygons were overlaid on the digital SCS and USFS
soil map unit polygons to determine the percentage of each soil map unit contained in each
subwatershed. Using the FCDMC’s DDMS computer program, soil texture class data were
logarithmically weighted by area and related to Table 4.2 and Figure 4.3 in the Drainage Design
Manual, Volume I° to determine average Green and Ampt XKSAT, PSIF and percentage of rock
outcrop parameter values for bare ground. The bare ground XKSAT values were then adjusted
for vegetation cover using average vegetative cover values calculated from land use data using
DDMS. It was assumed that only approximately 50% of all natural rock outcrops are directly
connected impervious areas. The assigned RTIMP percentages shown in Table 4.2.6.1-2 reflect
this assumption.
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Table 4.2.6.1-2: Natural-Conditions Rainfall Loss Characteristics for
Study Area Soil Map Units
Soil Map Bare-Ground Natural Rock Assigned RTIMP
Unit XKSAT (in/hr) Outcrop (%) (percent)
SCS Soil Units
6 0.62 0 0
8 0.96 0 0
12 0.01 0 0
24 0.02 0 0
26 0.01 0 0
33 0.23 0 0
34 0.23 0 0
40 0.17 0 0
41 0.17 0 0
61 0.15 0 0
63 0.14 0 0
72 0.09 30 15
93 0.33 0 0
96 0.07 0 0
104 0.14 60 30
121 | 0.12 0 0
USFS Soil Units
301 0.40 0
303 0.40 15 7

Land Use

Digital land use data were provided by the FCDMC for the study area in dxf format and as
ArcView shapefiles. Aerial photography dated January 1999, were also provided by the
FCDMC in georeferenced tiff files for the study area. The digital land use data were digitized by
the Maricopa Association of Governments using existing zoning data (MAG 1995). Using
ArcView, the land use polygons were overlaid onto the aerial photography and edited to reflect
the actual land use observed on the 1999 aerial photography. The updated land use shapefiles
were then overlaid by the subbasins to determine the percentage of each land use type in each
subwatershed. The results were then were exported from ArcView to Microsoft Excel 2000,
where they were sorted by subbasin and accumulated by land use type. The land use breakdowns
were then input into the FCDMC’s DDMS program which calculates the area-weighted averages
of each land use type, and then the area-weighted average percent vegetation, RTIMP, IA, and
Kn for each subbasin.

Table 4.2.6.1-3 presents the default values for DTHETA (antecedent moisture conditions),
percent vegetative cover, RTIMP percent (impervious area percentage), [A (initial abstraction, or
surface retention loss in inches), and Kn (estimated mean Manning’s n for all channels associated
with a particular land use or basin area).
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Table 4.2.6.1-3: Land Use Default Values
DTHETA| % Veg. | RTIMP IA

Land Use Type Condition| Cover Percent | inches Kn
Airport Normal 8 85 0.07 0.02
Dedicated Open Space Normal 35 0 0.20 0.05
Large Lot Residential Normal 35 15 0.18 0.04
Medium Density Residential Normal 25 30 0.15 0.03
Neighborhood Retail Center Normal 10 80 0.07 0.02
Recreational Open Space Normal 75 0 0.20 0.03
Hotels/Resorts Normal 32 60 0.11 0.03
Rural Normal 30 0 0.20 0.04
Small Lot Residential Normal 30 25 0.15 0.04
Vacant Normal 30 0 0.20 0.045
Water | Normal | 0 100 0.00 0

4.2.6.2 Unit Hydrograph

The Phoenix Mountain and Desert/Rangeland S-graphs, defined in Table 5.3 of the Drainage
Design Manual, Volume I° are used for this study. The Phoenix Mountain S-graph is used only
in subbasins GVW1 and GVW2, which are located in mountainous terrain in the northeastern
side of the study area. The Desert/Rangeland S-graph is used for the remaining basins, which are
located in the lower portions of the study area in the foothills and more gently sloping desert
terrain. Table 4.2.6.2-1 presents a summary of the parameters and lag times for each subbasin.

Table 4.2.6.2-1 MCUHP2 Lag Time Summary
L Lea Slope Lag
Subbasin S-Graph Type Kn miles miles ft/mile Minutes

GWWI1 1  |Desert/Rangeland 0.039 4.64 2.04 196.1 48.4
GWWI1 2  [Desert/Rangeland 0.039 3.88 1.87 164.9 452
GWWI1 3  |Desert/Rangeland 0.039 2.83 1.46 137.8 37.8
GWW1 4  |Desert/Rangeland 0.040 3.64 2.11 274.7 43.0
GWWI1 5  |Desert/Rangeland 0.034 3.57 1.89 112.6 41.2
GWWI1 6 [Desert/Rangeland 0.039 2.61 1.31 164.8 34.8
GVWI Mountain 0.045 6.19 3.56 298.9 71.1
GVW2 Mountain 0.043 551 2.77 371.1 56.7
GVW3 1 Desert/Rangeland 0.043 3.31 181 184.3 42.3
GVW3 2 Desert/Rangeland 0.043 2.42 1.26 144.6 36.8
GVW3 3 Desert/Rangeland 0.040 1.88 0.95 135.6 28.2

4.2.6.3 Routing Parameters

Channel Routing

The normal depth storage routing routine was used for all channel reaches in this study.
Representative 8-point cross sections were obtained from previous FIS study model results and
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attendant topographical mapping. Manning’s n values assigned to the 8-point cross sections are
consistent with those used in previous HEC-1 and HEC-2 modeling efforts. The NSTPS
parameter (the number of steps used in the storage routing) was determined by developing a
stage/discharge table for each representative 8-point cross-section and then iterating between
NSTSPS and the corresponding HEC-1 discharge at the upstream end of the routing reach.
Three iterations were performed in order for the HEC-1 discharge and related NSTPS to
stabilize. Appendix D.3 includes routing data, a table including confidence checks, and cross-
section plots.

Reservoir Routing

Reservoir routing is included in the Galloway Wash HEC-1 at an online detention basin. This
detention basin (RR 282) is located on the north branch of Galloway Wash approximately one-
half mile east of the Pima Road alignment at Charles Blair McDonald Drive. The outlet for the
basin is 6-12’x4’ concrete box culverts, with two unregulated (i.e., flow-through) cells, and four
flanking cells (two on each side of the unrestricted cells) regulated by constricted weir inlets.

Each pair of flanking regulated cells shares an inlet restriction which consists of a common inlet
chamber with a single 3’x2” orifice entrance which has an invert approximately two feet above
the invert to the two unregulated center cells. Additionally, the flanking common inlet chambers
have open tops, which permit weir flow at stages greater than approximately 11 feet above the
unregulated cell inverts. The stage-storage-discharge data used in this HEC-1 were previously
reported by A-N West, Inc. in Detailed Drainage Design Report for Desert Mountain Properties
Proposed Detention Basin No. S-1, Revised March, 1996'. A portion of this report is included in
Appendix D.4.

4.3 PROBLEMS ENCOUNTERED DURING STUDY

4.3.1 Special Problems and Solutions

No unusual or special problems were encountered during the course of this study.
4.3.2 Modeling Warning and Error Messages

The HEC-1 reported one type of warning message as follows: “routed outflow (xxxxx) is greater
than maximum outflow (xxxxx) in storage-outflow table”. This warning is the result of a
hydrograph being generated for the index or transposition areas. For each occurrence of this
warning, it is for a case in which the index area is much greater than the actual basin area at the
point where the warning is generated. Therefore, this warning does not affect any of the
interpolated discharges at the locations where the warning is reported in by HEC-1.

4.4 CALIBRATION

Due to a lack of rainfall and runoff data, calibration of the HEC-1 model based on physical data
was not performed.
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4.5 FINAL RESULTS

4.5.1 Hydrologic Analysis Results

Table 4.5.1-1, Table 4.5.1-2, and Figure 4.5.1-1 present summary results of the HEC-1 modeling.
Figure 4.5.1-2 presents the inflow and outflow hydrographs associated with the reservoir routing
at RR282; the detention basin at Charles Blair McDonald Drive. Appendix D.6 contains the
detailed HEC-1 model output. At all but one concentration point, 284, the 24-hour storm yielded
greater discharge values than the 6-hour storm. In this case, the greater 6-hour discharge is the
result of the small basin size; it is the smallest upland basin without a routing reach or
combination of flows associated with it. Table 4.5.1-3 presents JEF’s recommendations for the

100-year regulatory discharge values to be used in this study.

Table 4.5.1-1 Summary Hydrologic Analyses Results for Galloway Wash
100-Year 24-Hour Storm I 100-Year 6-Hour Storm
Time of Time to
Peak Peak (hours Peak Peak (hours
Concentration | Discharge | since storm | Discharge | since storm
Point (cfs) began) (cfs) began)
270 4,141 12.83 3,749 4.83
280 5,492 12.67 4,686 4.67
282 2,571 12.58 2,427 4.58
284 1,110 12.50 1,155 4.50
286 3,637 12.67 3.397 442
287 4,466 12.67 4,017 4.75
288 5,421 12.67 4,768 4.75
290 5,944 12.58 5,158 4.67
295 10,908 12.75 9,070 4.83
300 13,664 12.83 11,371 4.92
310 13,668 12.83 11,378 5.00

Drive, CP282 (100-yr 24-hr)

Table 4.5.1-2 Summary of Reservoir Routing at Charles Blair McDonald

Peak Stage
Peak Inflow (cfs) Peak Outflow (cfs) (feet above invert)
2571 2407 1207
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Figure 4.5.1-2: Inflow & Outflow Hydrographs at RR282
Detention Basin at Charles Blair McDonald Drive
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Table 4.5.1-3 Computed Discharge Values for
Galloway Wash
Concentration Discharge
Point (cfs)
270 4,140
280 5,490
282 2,570
284 1,110
286 3,640
287 4,470
288 5,420
290 5,940
295 10,900
300 13,700
310 13,700
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4.5.2 Verification of Results
The results of the HEC-1 model were compared to two indirect data sources:

1. USGS regional regression predictions
2. The previous FIS study for the project area.

Table 4.5.2-1 and Table 4.5.2-2, shown on the next two pages, display the results of a
comparison of HEC-1 discharge values and unit discharge values throughout the study area with
those discharge values and unit discharge values at the same concentration points derived from
the USGS regional regression equation for the 100-year peak discharge and from the previous
FIS studies conducted by Sabol in 1997%, Cella Barr Associates (CBA) in 1989°, and Harris-
Toups Associates in 1979°. In general, the discharge and unit discharge values from the HEC-1
modeling agree with the USGS"-derived discharges and Sabol® discharges and unit discharges;
with the JEF unit discharges derived from the 100-year 24-hour storm hovering just above and
below the USGS-derived unit discharges, and just above the Sabol discharges and unit
discharges.

The regulatory discharge values noted in Table 4.5.2-1 under Harris-Toups’ and Cella Barr® were
obtained from the HEC-2 models for those two studies. The Harris-Toups discharges at JEF
concentration points 295, 300 and 310 are considerably higher than any of the other discharge
estimates presented in the comparison table. Also, the Cella Barr discharge estimate at JEF
concentration point 284 (Galloway Wash at Pima Road), is significantly less than the JEF HEC-1
and the USGS regression discharge estimates for that concentration point. These differences
could be attributable to the use of different hydrologic models such as the Soil Conservation
Service TR20 model, or by application of HEC-1 modeling using different methodology and
guidelines than are now required by the FCDMC.
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Table 4.5.2-1 Comparison of HEC-1 Results to USGS Regional Regression Analysis and Previous Studies

USGS"® JEF 24hr Sabol’ 24hr | JEF 6hr | Harris-Toups’ CBA®
Concentration Area Mean Basin Q100 HEC-1 Q100 | HEC-1 Q100 HEC-1 (1979) Q100 Q100
Point (sq. mi.)  |Elevation (ft) (cfs)  (cfs) (cfs) Q100 (cfs) (cfs) (cfs)
270 4.905 3498 4384 4,141 3.471 3,749 '
280 6.023 3179 5250 - 5,492 4,340 4,686
282 2.552 3014 2971 2571 2.427
284 1.043 2826 1548 1,110 155 ~ Jnarx
286 5.113 2842 4954 3,637 3391 2.350 2,466
287 6.117 2800 5618 4,466 4017 ] 4,375
288 7.09 2752 6235 5,421 4,768 _ 4,375
290 7.693 2732 6593 5,944 6.269 5,158 6,400
295 14.759 2894 9614 10,908 9,547 9,070 13,400
300 20.636 3011 11493 - 13,664 11,828 11,371 19,040
310 20.977 2997 11627 13,668 12,838 11,378 18,900

*Approximately 0.3 mile below concentration point 284; actual value at concentration point 284 is 430 cfs.

Andora Hills & Galloway Washes FDS 426
FCD 99-714
January, 2000



Table 4.5.2-2: Unit-Discharge Comparison of HEC-1 Model Results with Results of
USGS Regional Regression Analysis and Sabol®
Sabol® 24hr
USGS" unit | JEF 24-hr unit Unit JEF 6-hr unit
Concentration Area Discharge Discharge Discharge Discharge
Point (sq. mi.) (cfs/sq.mi.) | (cfs/sq.mi.) | (cfs/sq.mi.) | (cfs/sq.mi.)
270 4.905 894 833 708 812
280 6.023 872 912 721 778
282 2.552 1164 1007 951
284 1.043 1484 1064 1107
286 5.113 969 711 664
287 6.117 918 730 657
288 7.09 879 765 672
290 7.693 857 772 815 671
295 14.759 651 739 647 615
300 20.636 557 664 573 553
310 20.977 554 648 612 545
Flood-Flow —Frequency from Cave Creek Gauges
100-yr Peak Unit Discharge
Station Area (sq. mi.) Discharge (cfs) (cfs/sq. mi.)
Cave Creek below
Cottonwood Creek 82.7 19,700 238
(09512280)
Cave Creek near
Cave Creek 121 21,500 178
(09512300)
Data for 09512280 from FCDMC, 1998 and for 09512300 from Pope & others, 1998.
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APPENDIX D: HYDROLOGIC ANALYSIS SUPPORTING
DOCUMENTATION

Includes:

D.1: Precipitation Data

D.2: Physical Parameter Calculations
D.3: Hydrograph Routing Data

D.4: Reservoir Routing Data

D.6: Hydrologic Calculations



Appendix D.1
Precipitation Data



ek Q9 0T Pu R B A E A ek
REVISED JUNE 1988 TO UPDATE COMPUTATION OF SHORT-DURATION VALUES

PRECIPITATION FREQUENCY VALUES FOR GALLOWAY WASH FDS, FCD NO. 99-14

PRIMARY ZONE NUMBER= 7
SHORT-DURATION ZONE NUMBER= 8
POINT VALUES
RETURN PERIOD
DURATION 2-YR 5-¥R 10-YR 25-YR 50-YR 100-YR 500-YR
5-MIN e b .45 L B +59 .66 s T3 .88
10-MIN - .68 B - 1.01 f S 4 T35
15-MIN .67 .85 .98 3 1B 1..2:8 1.43 1.78
30-MIN . 89 1.14 131 1.56 L 1. 94 2 =37
1-HR 1.09 1.41 1.63 1.94 2.18 2.42 2.98
2-HR 1.26 1.63 1.88 . s I 2.5 2. 7% 3 .43
3-HR L 38 1.77 2.05 2.43 2.74 Fi. 08 3.73
6 -HR 1.60 2 05 2 .37 2.81 3.16 3:..50 4.29
12-HR 1.80 2.44 2.81 333 3.74 4.15 5 .02
24-HR 2.20 2.82 3.25 3.86 4.33 4.80 5 .58

* IF YOUR SITE IS IN ARIZONA OR NEW MEXICO, PLEASE CONSULT THE
FOLLOWING PAPER FOR REVISED DEPTH-AREA VALUES:
DEPTH-AREA RATIOS IN THE SEMI-ARID SOUTHWEST UNITED STATES
NOAA TECHNICAL MEMORANDUM NWS HYDRO-40
ZEHR AND MYERS
AUGUST 1984

INPUT DATA

PROJECT NAME=GALLOWAY WASH FDS, FCD NO. 99-14

ZONE= 7 SHORT-DURATION ZONE= 8

LATITUDE= .00 LONGITUDE= 100.00 ELEVATION= 0
2-YR, 6-HR PCPN= 1.60 100-YR, 6-HR PCPN= 3.50

2-YR, 24-HR PCPN= 2.20 100-YR, 24-HR PCPN= 4.80

* x x *x END OF RTUN * * % »

5-MIN
10-MIN
15-MIN
30-MIN
1.-HR
2-HR
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6-HR
12-HR
24 -HR



Appendix D.2
Physical Parameter Calculations



Galloway Wasti .-DS Hydrology

FCD 99-14
Table D.2.1 Soils Data

BK_NM 'SLTYP_(RO |SLTYP_DFN XKSAT_ IDRNBSN_UL | AREA Area
; (%) (in/hr) (sq. ft) (sg. mi.)
Aguila-Carefree Area, 6 0 Anthony-Arizo complex | 0.62 GVW1 ’ 1792022 0.064
Aguila-Carefree Area, 8 | 0 Arizo cobbly sandy loam 0.96 GVWA1 1 3275780 0.118
Aguila-Carefree Area, 26 |0 Continental cobbly clay loam, 1 to 8 percent slof 0.01 GVWA1 635620, 0.023
Aguila-Carefree Area, 26 | 0 Continental cobbly clay loam, 1 to 8 percent slor 0.01 GVW1 331650/ 0.012
Aguila-Carefree Area, 26 0 Continental cobbly clay loam, 1 to 8 percent slog 0.01 GVWA1 379147) 0.014
Total| 26 ‘ 1 1346417 0.048
Aguila-Carefree Area, |33 | 0 Eba very gravelly loam, 1 to 8 percent slopes | 0.23 GVW1 18714 0.001
Aguila-Carefree Area,|34 | 0 Eba very gravelly loam, 8 to 20 percent slopes | 0.23 GVW1 3353672 0.120
Aguila-Carefree Area, 34 | 0 Eba very gravelly loam, 8 to 20 percent slopes | 0.23 GVW1 2894399  0.104
Total 34 ‘ 6248070 0.224
Aguila-Carefree Area, 41 0 Eba-Pinaleno complex, 20 to 40 percent slopes 0.17' GVYWH1 3041434 0.109
Aguila-Carefree Area, |72 | 30 Lehmans-Rock outcrop complex, 8 to 65 percen 0.09 GVW1 90232441 3.237
Aguila-Carefree Area, 72 | 30 Lehmans-Rock outcrop complex, 8 to 65 percen 0.09 GVWH1 695591,  0.025
Total T2 1 90928031 3.262
Aguila-Carefree Area, 93 0 Nickel-Cave complex, 8 to 30 percent slopes 0.33/GVW1 : 242306 0.009
Aguila-Carefree Area, 104 60 Rock outcrop-Lehmans complex, 15 1o 65 perce 0.14 GVWH1 | 28274956 1.014
USFS, Tonto National 303 | 15 Sandy Loam 0.40 GVWA1 | 1535860 0.055
| | Basin Total Area’ 136703591 4.904
Aguila-Carefree Area, 8 0 Arizo cobbly sandy loam 0.96 GVW2 6049992 0.217
Aguila-Carefree Area, 26 0 Continental cobbly clay loam, 1 to 8 percent slof 0.01 GVW2 3804, 0.000
Aguila-Carefree Area, 34 0 Eba very gravelly loam, 8 to 20 percent slopes 0.23 GVW?2 458436  0.016
Aguila-Carefree Area, 41 | 0 Eba-Pinaleno complex, 20 to 40 percent siopes | 0.17 GVW2 6871847 0.246
Aguila-Carefree Area, 41 | 0 Eba-Pinaleno complex, 20 to 40 percent slopes | 0.17 GVW2 \ 4639471 0.166
Aguila-Carefree Area, 41 | 0/Eba-Pinaleno complex, 20 to 40 percent slopes ' 0.17 Gvw2 2425598 0.087
Aguila-Carefree Area, 41 | 0/Eba-Pinaleno complex, 20 to 40 percent slopes 0.17 GVW2 1441246/ 0.052
Aguila-Carefree Area, |41 0|Eba-Pinaleno complex, 20 to 40 percent slopes 0.17 Gvw2 2167326,  0.078
Aguila-Carefree Area, |41 0/ Eba-Pinaleno complex, 20 to 40 percent slopes 0.17/GVW2 233990 0.008
Aguila-Carefree Area, 41 | 0 Eba-Pinaleno complex, 20 to 40 percent slopes | 0.17 GVW2 ‘ 2792255 0.100
Total 41 | | 20571732 0.738
|Aguila-Carefree Area, 61 O\Gran-WickenbLEg complex, 1 to 10 percent slop 0.15 GVW2 1324160,  0.047
Aguila-Carefree Area, 63 | 25 Gran-Wickenburg-Rock outcrop complex, 1 to 7 0.14 GVW2 70209535  2.518
Aguila-Carefree Area, |72 | 30 Lehmans-Rock outcrop complex, 8 to 65 percen 0.09 GVW2 54900994 1.969
Aguila-Carefree Area, 72 | 30 Lehmans-Rock outcrop complex, 8 to 65 percen 0.09 GVW2 2241712 0.080
Total 72| 57142705  2.050
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Galloway Wash DS Hydrology

FCD 99-14
Table D.2.1 Soils Data

BK_NM SLTYP_ (RO SLTYP_DFN XKSAT_|DRNBSN_UL AREA |Area
‘ (%) (in/hr) | (sq. ft) (5. mi.)
Aguila-Carefree Area, 93 0 Nickel-Cave complex, 8 to 30 percent slopes 0.33|GVW2 3619563 0.130
Aguila-Carefree Area, 93 0 Nickel-Cave complex, 8 to 30 percent slopes 0.33/GVW2 | 640814 0.023
Total| 93 - \ | 4260377 0.153
Aguila-Carefree Area, 104 | 60 Rock outcrop-Lehmans complex, 15 to 65 perce 0.14 GVW2 @ 12099 0.000
Aguila-Carefree Area, 104 | 60 Rock outcrop-Lehmans complex, 15 to 65 perce 0.14 GVW2 w 2241095  0.080
Total 104 \ 2253194 0.081
USFS, Tonto National 301 | 0/Sandy Loam 0.40 GVW2 5595559 0.201
USFS, Tonto National 303 15|Sandy Loam 0.40/GVW2 48756 0.002
Basin Total Area 167918251  6.023
Aguila-Carefree Area, |6 0 Anthony-Arizo complex 0.62 GVW3 1 3155036/  0.113
Aguila-Carefree Area, 8 0 Arizo cobbly sandy loam 0.96 GVW3_1 1503529  0.054
Aguila-Carefree Area, 26 0 Continental cobbly clay loam, 1 to 8 percent slof 0.01 GVW3_1 5092 0.000
Aguila-Carefree Area, 26 0 Continental cobbly clay loam, 1 to 8 percent slof 0.01 GVW3_1 1924997 0.069
|Aguila-Carefree Area, 26 0/Continental cobbly clay loam, 1 to 8 percent slog 0.01 GVW3_1 6 __ 0.000
Total 26 | 1930094/  0.069
Aguila-Carefree Area, 33 0|Eba very gravelly loam, 1 to 8 percent slopes 0.23 GVW3 1 478051  0.017
Aguila-Carefree Area, 34 0|Eba very gravelly loam, 8 to 20 percent slopes 0.23 GVW3_1 10316267  0.370
Aguila-Carefree Area, 34 0 Eba very gravelly loam, 8 to 20 percent slopes 0.23 GVW3_1 4043885 0.145
Aguila-Carefree Area, 34 0 Eba very gravelly loam, 8 to 20 percent slopes 0.23 GVW3_1 | 707479 0.025
Total 34 ; | 15067630 0.540
Aguila-Carefree Area, 41 0|Eba-Pinaleno complex, 20 to 40 percent slopes | 0.17 GVW3_1 ' 482518 0.017
|Aguila-Carefree Area, 41 | 0 Eba-Pinaleno complex, 20 to 40 percent slopes | 0.17 GVW3_1 2857028 0.102
Total 41 1 3339546 0.120
Aguila-Carefree Area, 93 0/Nickel-Cave complex, 8 to 30 percent slopes | 0.33 GVW3_1 174860 0.006
Aguila-Carefree Area, 93 0 Nickel-Cave complex, 8 to 30 percent slopes 0.33 GVW3 _1 1684550,  0.060
Total 93 | 1859410/  0.067
Aguila-Carefree Area, 96 0 Pinaleno-Tres Hermanos complex, 1 to 10 perce 0.07 GVW3_1 130603/ 0.005
Aguila-Carefree Area, 96 0/Pinaleno-Tres Hermanos complex, 1 to 10 perce 0.07/GVW3_1 1092533 0.039
Aguila-Carefree Area, 96 0/Pinaleno-Tres Hermanos complex, 1 to 10 perce 0.07|GVW3_1 5258 0.000
|Aguila-Carefree Area, 96 | 0 Pinaleno-Tres Hermanos complex, 1 to 10 perce 0.07 GVW3_1 | 31145  0.001
Total 96| ‘ T 1259538 0.045
Aguila-Carefree Area, 121 | 0 Tres Hermanos-Anthony complex, 1 to 5 percen 0.12 GVW3 1 485805 0.017
| | Basin Total Area 29078640 1.043
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Galloway Wash DS Hydrology
FCD 99-14

Table D.2.1 Soils Data

BK_NM SLTYP_(RO |SLTYP_DFN XKSAT_ DRNBSN_UL AREA Area
(%) (in/hr) (sqg. ft) I(sg. mi.)
Aguila-Carefree Area, 6 0| Anthony-Arizo complex 0.62 GVW3_2 1212860 0.044
|Aguila-Carefree Area, 8 0 Arizo cobbly sandy loam 0.96 GVW3_2 6024837  0.216
Aguila-Carefree Area, 26 0|Continental cobbly clay loam, 1 to 8 percent slor 0.01 GVW3_2 3631126  0.130
Aguila-Carefree Area, 26 0 Continental cobbly clay loam, 1 to 8 percent slof 0.01/GVW3_2 338020/ 0.012
Aguila-Carefree Area, 26 0 Continental cobbly clay loam, 1 to 8 percent slof 0.01 GVW3_2 473341,  0.017
Aguila-Carefree Area, 26 0|Continental cobbly clay loam, 1 to 8 percent slof 0.01/GVW3 2 35040 0.001
Aguila-Carefree Area, 26 0 Continental cobbly clay loam, 1 to 8 percent slog 0.01/GVW3 2 113375 0.004
Total 26 | , 4590901 0.165
Aguila-Carefree Area, 33 0 Eba very gravelly loam, 1 to 8 percent slopes 0.23/GVW3 2 | 2068611 0.074
Aguila-Carefree Area, 34 0 Eba very gravelly loam, 8 to 20 percent slopes | 0.23 GVW3 2 | 11648370 0.418
Aguila-Carefree Area, 34 0 Eba very gravelly loam, 8 to 20 percent slopes | 0.23 GVW3 2 | 316658  0.011
Total 34 I 11965028 0.429
Aguila-Carefree Area, 41 | 0 Eba-Pinaleno complex, 20 to 40 percent slopes | 017/ GVW3 2 1735 0.000
Aguila-Carefree Area, 93 | 0 Nickel-Cave complex, 8 to 30 percent slopes 0.33 GVW3 2 1206358 0.043
Aguila-Carefree Area, 93 0 Nickel-Cave complex, 8 to 30 percent slopes 0.33/GVW3 2 13595, 0.000
Total 93 ‘ | 1219953  0.044
Basin Total Area 27083926  0.972
Aguila-Carefree Area, 6 0| Anthony-Arizo complex 0.62 GVW3 3 17460 0.001
Aguila-Carefree Area, 8 0|Arizo cobbly sandy loam 0.96 GVW3_3 851242 0.031
Aguila-Carefree Area, |8 0| Arizo cobbly sandy loam 0.96 GVW3 3 68 0.000
Total | 8 | 851310 0.031
Aguila-Carefree Area, 12 0 Carefree cobbly clay loam, 1 to 8 percent slopes 0.01 GVW3 3 602494 0.022
Aguila-Carefree Area, 26 0/ Continental cobbly clay loam, 1 to 8 percent slog 0.01 GVW3_3 | 335002 0.012
|Aguila-Carefree Area, 26 |0 Continental cobbly clay loam, 1 to 8 percent slog 0.01/GVW3 3 479940 0.017
Total 26 \ ' 814942 0.029
Aguila-Carefree Area, 33 0/ Eba very gravelly loam, 1 to 8 percent slopes 0.23|GVYW3 3 4761108 0.171
Aguila-Carefree Area, 33 0|Eba very gravelly loam, 1 to 8 percent slopes 0.23 GVW3_3 210897 0.008
Total 33| ' 4972005, 0.178
|Aguila-Carefree Area, 34 0 Eba very gravelly loam, 8 to 20 percent slopes 0.23/ GVW3 3 541229 0.019
Aguila-Carefree Area, 72 30 Lehmans-Rock outcrop complex, 8 to 65 percen 0.09 GVW3_3 130323 0.005
Aguila-Carefree Area, 72 30 Lehmans-Rock outcrop complex, 8 to 65 percen 0.09 GVW3 3 314273| 0.011
Total 72 | 444596 0.016

JE Fuller / Hydrology and Geomorphology, Inc.
January, 2000

Page 3 of 7



Galloway Wash -DS Hydrology
FCD 99-14

Table D.2.1 Soils Data

BK_NM 'SLTYP_(RO SLTYP_DFN ' XKSAT_ DRNBSN_UL AREA Area
' (%) ((in/hr) (sq. ft) (sq. mi.)
Aguila-Carefree Area, 93 | 0 Nickel-Cave complex, 8 to 30 percent slopes | 0.33 GVW3 3 328638 0.012
Aguila-Carefree Area, 93 | 0 Nickel-Cave complex, 8 to 30 percent slopes 0.33 GVW3 3 377558 0.014
Aguila-Carefree Area, 93 0 Nickel-Cave complex, 8 to 30 percent slopes 0.33 GVW3 3 110775/  0.004
Total 93 ﬁ 816970  0.029
Aguila-Carefree Area, 96 0 Pinaleno-Tres Hermanos complex, 1 to 10 perce 0.07|GVW3_3 52188 0.002
Aguila-Carefree Area, 96 0 Pinaleno-Tres Hermanos complex, 1 to 10 perce 0.07|GVW3 3 131542  0.005
Aguila-Carefree Area, 96 0 Pinaleno-Tres Hermanos complex, 1 to 10 perce 0.07/ GVW3_3 260189  0.009
Total 96 i | 443919 0.016
L i Basin Total Area 9504925  0.341
Aguila-Carefree Area, 6 0|Anthony-Arizo complex | 0.62 GWW1 1 8837149  0.317
Aguila-Carefree Area, 24 0/continental clay loam, 0 to 3 percent slopes 0.02 GWW1 1 268092  0.010
Aguila-Carefree Area, 33 0 Eba very gravelly loam, 1 to 8 percent slopes | 0.23 GWW1 1 ‘ 3763040 0.135
Aguila-Carefree Area, 40 |0 Eba-Pinaleno complex, 3 to 20 percent slopes | 0.17 GWW1_1 \ 2810298 0.101
Aguila-Carefree Area, 40 |0 Eba-Pinaleno complex, 3 to 20 percent slopes | 0.17 GWW1_1 2291724 0.082
Total 40 5102022 0.183
Aguila-Carefree Area, 41 0 Eba-Pinaleno complex, 20 to 40 percent slopes 0.17 GWW1 1 2833801 0.102
Aguila-Carefree Area, |61 0 Gran-Wickenburg complex, 1 to 10 percent slop: 0.15/GWW1 1 2301404/ 0.083
|Aguila-Carefree Area, 63 25 Gran-Wickenburg-Rock outcrop complex, 1 to 7 0.14 GWW1_1 ; 31986913  1.147
|Aguila-Carefree Area, 72 30 Lehmans-Rock outcrop complex, 8 to 65 percen 0.09 GWW1_1 | 2686145  0.096
Aguila-Carefree Area, 93 0 Nickel-Cave complex, 8 to 30 percent slopes 0.33 GWW1 1 190252 0.007
Aguila-Carefree Area, 96 0|Pinaleno-Tres Hermanos complex, 1 to 10 perce 0.07|GWW1_1 493049 0.018
Aguila-Carefree Area, 96 0 Pinaleno-Tres Hermanos complex, 1 to 10 perce 0.07 GWW1 1 1697778 0.061
Total| 96 2190827 0.079
USFS, Tonto National 301 0 Sandy Loam 0.40 GWW1 1 10952578  0.393
Basin Total Area 71112224  2.551
Aguila-Carefree Area, 6 | 0/Anthony-Arizo complex 0.62 GWW1 2 1677688 0.060
Aguila-Carefree Area, 33 |0 Eba very gravelly loam, 1 to 8 percent slopes 0.23 GWW1 2 21788404 0.782
Aguila-Carefree Area, 34 0 Eba very gravelly loam, 8 to 20 percent slopes 0.23 GWW1 2 381883 0.014
Aguila-Carefree Area, 40 0 Eba-Pinaleno complex, 3 to 20 percent slopes 0.17 GWW1 2 300476 0.011
Aguila-Carefree Area, 63 25 Gran-Wickenburg-Rock outcrop complex, 1 to 7 0.14 GWW1_2 2107092  0.076
Aguila-Carefree Area, 93 0 Nickel-Cave complex, 8 to 30 percent slopes 0.33/ GWW1 2 207505| 0.007
Aguila-Carefree Area, 96 0 Pinaleno-Tres Hermanos complex, 1 to 10 perce 0.07/ GWW1 2 642504/ 0.023
Aguila-Carefree Area, 96 0 Pinaleno-Tres Hermanos complex, 1 to 10 perce 0.07|GWW1 2 1152798 0.041
Aguila-Carefree Area, 96 | 0 Pinaleno-Tres Hermanos complex, 1 to 10 perce 0.07|GWW1 2 770540 0.028

JE Fuller / Hydrology and Geomorphology, Inc.
January, 2000

Page 4 of 7



Galloway Wash DS Hydrology
FCD 99-14

Table D.2.1 Soils Data
BK_NM SLTYP_ (RO [SLTYP_DFN XKSAT_ DRNBSN UL AREA Area
(%) (in/hr) [(sq. ft) (sg. mi.)
Total | 96 ! l 2565841 0.092
USFS, Tonto National 301 |0 Sandy Loam | 0.40 GWW1 2 56923  0.002
| ' Basin Total Area 29085812 1.043
Aguila-Carefree Area, 6 | 0 Anthony-Arizo complex 0.62 GWW1_3 1903146 0.068
Aguila-Carefree Area, 6 0 Anthony-Arizo complex 0.62/ GWW1 3 1788943 0.064
Total 6 | 3692089 0.132
|Aguila-Carefree Area, 24 0 continental clay loam, 0 to 3 percent slopes 0.02 GWW1 3 | 413839 0.015
Aguila-Carefree Area, 33 0 Eba very gravelly loam, 1 to 8 percent slopes 0.23/GWW1 3 | 2371930 0.085
Aguila-Carefree Area, 34 0 Eba very gravelly loam, 8 to 20 percent slopes 0.23 GWW1_3 ' 2573982 0.092
|Aguila-Carefree Area, 34 0 Eba very gravelly loam, 8 to 20 percent slopes 0.23 GWW1 3 634127  0.023
Total| 34 3208109 0.115
Aguila-Carefree Area, 40 | 0/Eba-Pinaleno complex, 3 to 20 percent slopes | 0.17 GWW1_3 3147887 0.113
Aguila-Carefree Area, 40 | 0 Eba-Pinaleno complex, 3 to 20 percent slopes 0.17 GWW1_3 7880278 0.283
Aguila-Carefree Area, 40 0 Eba-Pinaleno complex, 3 to 20 percent slopes 0.17 GWW1 3 1740375 0.062
Total 40 . 12768540 0.458
Aguila-Carefree Area, }41 0 Eba-Pinaleno complex, 20 to 40 percent slopes 017/ GWW1_3 | 4625648 0.166
|Aguila-Carefree Area, 41 0 Eba-Pinaleno complex, 20 to 40 percent slopes 0.17/ GWW1 3 | 4770478 0.171
Total 41 ' 9396126 0.337
Aguila-Carefree Area, 72 __30|Lehmans-Rock outcrop complex, 8 to 65 percen 0.09 GWW1 3 517423 0.019
Aguila-Carefree Area, 93 0|Nickel-Cave complex, 8 to 30 percent slopes 0.33 GWW1_3 2410132  0.086
Aguila-Carefree Area, 93 0|Nickel-Cave complex, 8 to 30 percent slopes 0.33 GWW1 3 2125214 0.076
Total| 93 _ ‘ 4535346 0.163
Aguila-Carefree Area, 96 0 Pinaleno-Tres Hermanos complex, 1to 10 perce ~ 0.07 GWW1_ 3 | 313930 0.011
Aguila-Carefree Area, 96 0 Pinaleno-Tres Hermanos complex, 1 to 10 perce 0.07 GWW1_3 670151 0.024
Aguila-Carefree Area, 96 0 Pinaleno-Tres Hermanos complex, 1 to 10 perce 0.07 GWW1_3 1207647 0.043
Aguila-Carefree Area, 96 0 Pinaleno-Tres Hermanos complex, 1 to 10 perce 0.07 GWW1_3 2487434 0.089
Aguila-Carefree Area, 96 0 Pinaleno-Tres Hermanos complex, 1 to 10 perce 0.07 GWW1_3 749501  0.027
Total 96 | | 5428662 0.195
| | Basin Total Area| 42332065  1.518
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Galloway Wash ~DS Hydrology

FCD 99-14
Table D.2.1 Soils Data

BK_NM 'SLTYP_(RO |SLTYP_DFN XKSAT_|DRNBSN UL |AREA Area
(%) (in/hr) |(sq. ft) (sg. mi.)
Aguila-Carefree Area, 6 0|Anthony-Arizo complex 0.62 GWW1 4 1095853  0.039
Aguila-Carefree Area, 33 0 Eba very gravelly loam, 1 to 8 percent slopes | 0.23 GWW1 4 950734  0.034
Aguila-Carefree Area, 40 0| Eba-Pinalenc complex, 3 to 20 percent slopes | 0.17 GWW1_4 2343404  0.084
|Aguila-Carefree Area, 41 ___0 Eba-Pinaleno complex, 20 to 40 percent slopes 0.17 GWW1 4 16115109  0.578
Aguila-Carefree Area, 72 30 Lehmans-Rock outcrop complex, 8 to 65 percen 0.09 GWW1 4 34080  0.001
Aguila-Carefree Area, 93 0/Nickel-Cave complex, 8 to 30 percent slopes 0.33 GWW1 4 1775179 0.064
Aguila-Carefree Area, 93 0/Nickel-Cave complex, 8 to 30 percent slopes 0.33 GWW1_4 282443 0.010
Aguila-Carefree Area, 93 0 Nickei-Cave complex, 8 to 30 percent slopes 0.33 GWW1 4 271762 0.010
Total| 93| 2329385 0.084
Aguila-Carefree Area, 96 | 0 Pinaleno-Tres Hermanos complex, 1 to 10 perce 0.07 GWW1 4 3628729 0.130
Aguila-Carefree Area, 96 0 Pinaleno-Tres Hermanos complex, 1 to 10 perce 0.07 GWW1 4 188703 0.007
Aguila-Carefree Area, 96 0 Pinaleno-Tres Hermanos complex, 1 to 10 perce 0.07 GWW1 4 1224340 0.044
Total 96 ‘ . 5041772  0.181
Aguila-Carefree Area, 121 0 Tres Hermanos-Anthony complex, 1 to 5 percen 0.12|GWW1 4 | 66527 0.002
‘ ‘ Basin Total Area| 27976863 1.004
Aguila-Carefree Area, 6 ___0/Anthony-Arizo complex 0.62 GWW1 5 i 400209 0.014
Aguila-Carefree Area, 28 | 0/Continental-Ohaco complex 0.02 GWW1 5 265163 0.010
Aguila-Carefree Area, 33 __O|Eba very gravelly loam, 1 to 8 percent slopes 0.23 GWW1_5 4480490 0.161
Aguila-Carefree Area, 33 ~ 0|Eba very gravelly loam, 1 to 8 percent slopes 0.23 GWW1_5 216019 0.008
Aguila-Carefree Area, 33 0 Eba very gravelly loam, 1 to 8 percent slopes 0.23 GWW1_5 521963  0.019
Total 33 | 5218472 0.187
Aguila-Carefree Area, 34 0 Eba very gravelly loam, 8 to 20 percent slopes 0.23 GWW1 5 1770053 0.063
Aguila-Carefree Area, 40 | 0/Eba-Pinaleno complex, 3 to 20 percent slopes 0.17 GWW1_5 1228426 0.044
Aguila-Carefree Area, 72 30 Lehmans-Rock outcrop complex, 8 to 65 percen 0.09 GWW1 5 | 134174  0.005
Aguila-Carefree Area, 93 0 Nickel-Cave complex, 8 to 30 percent slopes | 0.33 GWW1 5 | 5360280 0.192
Aguila-Carefree Area, 96 0 Pinaleno-Tres Hermanos complex, 1 to 10 perce 0.07 GWW1 5 \ 534413 0.019
Aguila-Carefree Area, 96 0 Pinaleno-Tres Hermanos complex, 1 to 10 perce 0.07 GWW1_5 253923 0.009
Aguila-Carefree Area, 96 0 Pinaleno-Tres Hermanos complex, 1 to 10 perce 0.07 GWW1 5 12239379 0.439
Total 96 13027716 0.467
Basin Total Area| 27404493| 0983
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Galloway Wash ~DS Hydrology
FCD 99-14

Table D.2.1 Soils Data
BK_NM SLTYP_(RO SLTYP_DFN | XKSAT_ | DRNBSN_UL AREA
| (%) ((in/hr) (sq. ft) (sq. mi.)

Aguila-Carefree Area, 6 | 0 Anthony-Arizo complex l 0.62 GWW1 6 ‘ 532234' 0.019
Aguila-Carefree Area, 33 0 Eba very gravelly loam, 1 to 8 percent slopes 0.23 GWW1 6 940818  0.034
Aguila-Carefree Area, 34 ~_0/Eba very gravelly loam, 8 to 20 percent slopes 0.23 GWW1_6 8537647  0.306
Aguila-Carefree Area, 41 . 0/Eba-Pinaleno complex, 20 to 40 percent slopes 0.17 GWW1 6 4867931 0.175
|Aguila-Carefree Area, 93 ~ 0/Nickel-Cave complex, 8 to 30 percent slopes 0.33 GWW1 6 191531 0.007
Aguila-Carefree Area, 96 0/Pinaleno-Tres Hermanos complex, 1 to 10 perce 0.07 GWW1_6 447400 0.016
Aguila-Carefree Area, 96 0 Pinaleno-Tres Hermanos complex, 1 to 10 perce 0.07/GWW1_6 216713 0.008
Aguila-Carefree Area, 96 0 Pinaleno-Tres Hermanos complex, 1 to 10 perce 0.07 GWW1_6 468074 0.017
Aguila-Carefree Area, 96 0 /Pinaleno-Tres Hermanos complex, 1 to 10 perce 0.07 GWW1 6 105162 0.004
Total 96 1237349  0.044
Aguila-Carefree Area, 121 . 0/Tres Hermanos-Anthony complex, 1 to 5 percen 0.12 GWW1_6 213760, 0.008
‘ Basin Total Area| 16521268 0.593
Galloway Wash Total Basin Area| 584740772 20.975
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Galloway Wash FDS Hydrology

FCD 99-14
Table D.S.2 Land Use Data
Area Area Cumulative
LDUSE DFN (sq. ft.) DRNBSN_UL| (sg.mi.) |Area (sg.mi.)

Dedicated or Non-developable Open Space 1341475 GVW1 0.048
Rural (1 dwelling unit per acre or less) 47020 GVWA1 0.002
Vacant 135315096 GVWA1 4.854

Total (square feet) 136703591 4904

Total (square miles) 5 GVWA1

Rural (1 dwelling unit per acre or less) 16001271 GWW1_6 0.538
Vacant 220480 GWW1_6 0.008
Vacant 264851 GWW1_6 0.010
Vacant 388618 GWW1_6 0.014
Vacant 646048 GWW1_6 0.023 0.055

Total (square feet) 16521268 0.593

Total (square miles) 1 GVW1_6

Neighborhood Retail Center (<100,000 sq.ft.) 88806 GVW2 0.003
Recreational Open Space 19 GVW2 0.000
Recreational Open Space 14003 Gvw2 0.001
Recreational Open Space 31621 Gvw2 0.001
Recreational Open Space 34247 Gvw2 0.001
Recreational Open Space 37149 GVW2 0.001
Recreational Open Space 42884 GVw2 0.002
Recreational Open Space 57812 Gvwa2 0.002
Recreational Open Space 60521 Gvw2 0.002
Recreational Open Space 63343 GVwW2 0.002
Recreational Open Space 65537 GVW2 0.002
Recreational Open Space 66209 GVW2 0.002
Recreational Open Space 68210 GVwz2 0.002
Recreational Open Space 81225 Gvwz2 0.003
Recreational Open Space 81608 GVW2 0.003
Recreational Open Space 85824 Gvw2 0.003
Recreational Open Space 91110 Gvw2 0.003
Recreational Open Space 106624 Gvw2 0.004
Recreational Open Space 111555 GVWw2 0.004
Recreational Open Space 113372 GVW2 0.004
Recreational Open Space 113526 GVvWwz2 0.004
Recreational Open Space 116046 Gvw2 0.004
Recreational Open Space 145494 GVW2 0.005
Recreational Open Space 153453 GVw2 0.006
Recreational Open Space 153521 GVw2 0.006
Recreational Open Space 157016 GVWz2 0.006
Recreational Open Space 162629 Gvwz 0.006
Recreational Open Space 188139 Gvw2 0.007
Recreational Open Space 213727 GVW2 0.008
Recreational Open Space 217255 GVw2 0.008
Recreational Open Space 225502 GVW2 0.008
Recreational Open Space 230023 GVvWw2 0.008
Recreational Open Space 246045 GVw2 0.009
Recreational Open Space 265459 GVW2 0.010
Recreational Open Space 269783 Gvw2 0.010
Recreational Open Space 271406 GVW2 0.010
Recreational Open Space 315032 GVW2 0.011
Recreational Open Space 336707 Gvwa2 0.012
Recreational Open Space 339067 Gvw2 0.012
Recreational Open Space 347411 GVW2 0.012
Recreational Open Space 378117 Gvw2 0.014
Recreational Open Space 484019 Gvw2 0.017
Recreational Open Space 547826 Gvw2 0.020
Recreational Open Space 817234 GVWw2 0.029
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Galloway Wash FDS Hydrology
FCD 99-14

Table D.S.2 Land Use Data

Area Area Cumulative
LDUSE_DFN (sq. ft.) DRNBSN UL| (sg.mi.) |Area (sq.mi.)
Recreational Open Space 1156461 Gvw2 0.041
Recreational Open Space 3545348 Gvw2 0.127 0.452
Rural (1 dwelling unit per acre or less) 216792 GVw2 0.008
Rural (1 dwelling unit per acre or less) 6834338 Gvwa2 0.025
Rural (1 dwelling unit per acre or less) 1207137 GVW2 0.043
Rural (1 dwelling unit per acre or less) 12345258 GVW2 0.443
Rural (1 dwelling unit per acre or less) 18043521 GVWw2 0.647 1.166
Small Lot Residential (>2 and <=5 du/acre) 3364665 GVw2 0.121
Vacant 141 GVWw2 0.000
Vacant 119059483 GVw2 4.271 4.271
Water 7646 GVW2 0.000
Water 204438 Gvwz2 0.001
Water 74903 Gvw2 0.003
Water 79536 GVw2 0.003
Water 117295 GVw2 0.004 0.011
Total (square feet) 167918191 6.023
Total {square miles) 6 GVW2
Large Lot Residential (>1 and <=2 dufacre) 10965 GVW3_1 0.000
Large Lot Residential (>1 and <=2 du/acre) 73563 GVW3_1 0.003 0.003
Neighborhood Retail Center (<100,000 sq.ft.) 26542 GVW3_1 0.001
Neighborhood Retail Center (<100,000 sq.ft.) 31036 GVW3_1 0.001 0.002
Rural (1 dwelling unit per acre or less) 237366 GVW3_1 0.009
Rural (1 dwelling unit per acre or less) 11872340 GVW3_1 0.426 0.434
Vacant 16826393 GVW3 1 0.604
Total (square feet) 29078206 1.043
Total (square miles) 1 GVW3 1
Rural (1 dwelling unit per acre or less) 4857 GVW3 2 0.000
Rural (1 dwelling unit per acre or less) 8099 GVW3 2 0.000
Rural (1 dwelling unit per acre or less) 12621 GVW3_2 0.000
Rural (1 dwelling unit per acre or less) 54246 GVW3_2 0.002
Rural (1 dwelling unit per acre or less) 64684 GVW3_2 0.002
Rural (1 dwelling unit per acre or less) 174954 GVW3 2 0.006
Rural (1 dwelling unit per acre or less) 288805 GVW3_2 0.010
Rural (1 dwelling unit per acre or less) 337509 GVW3_2 0.012
Rural (1 dwelling unit per acre or less) 3671713 GVW3_2 0.132
Rural (1 dwelling unit per acre or less) 6567229 GVW3_2 0.236 0.401
Vacant 78640 GVW3_2 0.003
Vacant 15820503 GVW3 2 0.567 0.570
Total (square feet) 27083859 0.971
Total (square miles) 1 GVW3 2
Recreational Open Space 111432 GVW3_3 0.004
Recreational Open Space 162403 GVW3_3 0.006
Recreational Open Space 637201 GVW3_3 0.023 0.033
Rural (1 dwelling unit per acre or less) 239325 GVW3 3 0.009
Rural (1 dwelling unit per acre or less) 1293513 GVW3_3 0.046
Rural (1 dwelling unit per acre or less) 1373837 GVW3_3 0.049
Rural (1 dwelling unit per acre or less) 2565716 GVW3_3 0.092 0.196
Small Lot Residential (>2 and <=5 du/acre) 502105 Gvw3 3 0.018
Vacant 2619393 GVW3_3 0.094
Total (square feet) 9504924 0.341
Total (square miles) 0 GVW3_3
Dedicated or Non-developable Open Space 123492 GWW1_1 0.004
Dedicated or Non-developable Open Space 177515 GWW1_1 0.006 0.011
Hotel, Motel or Resort 414438 GWW1_1 0.015
Large Lot Residential (>1 and <=2 dufacre) 12 GWW1_1 0.000
Large Lot Residential (>1 and <=2 du/acre) 6638 GWW1_1 0.000
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Galloway Wash FDS Hydrology
FCD 99-14

Table D.S.2 Land Use Data

Area Area Cumulative
LDUSE_DFN (sq. ft.) DRNBSN_UL| (sg.mi.) |Area (sq.mi.)
Large Lot Residential (>1 and <=2 du/acre) 72779 GWW1_1 0.003
Large Lot Residential (>1 and <=2 du/acre) 7765932 GWW1_1 0.279 0.281
Recreational Open Space 28941 GWW1_1 0.001
Recreational Open Space 29622 GWW1_1 0.001
Recreational Open Space 39003 GWW1_1 0.001
Recreational Open Space 73908 GWW1_1 0.003
Recreational Open Space 76596 GWW1_1 0.003
Recreational Open Space 404266 GWW1_1 0.015
Recreational Open Space 2969063 GWW1_1 0.107
Recreational Open Space 6384582 GWW1_1 0.229 0.359
Rural (1 dwelling unit per acre or less) 0 GWW1_1 0.000
Rural (1 dwelling unit per acre or less) 0 GWW1_1 0.000
Rural (1 dwelling unit per acre or less) 1 GWW1_1 0.000
Rural (1 dwelling unit per acre or less) 7 GWW1_1 0.000
Rural (1 dwelling unit per acre or less) 9 GWW1_1 0.000
Rural (1 dwelling unit per acre or less) 21008 GWW1_1 0.001
Rural (1 dwelling unit per acre or less) 648373 GWW1_1 0.023
Rural (1 dwelling unit per acre or less) 4827134 GWW1_1 0.173
Rural (1 dwelling unit per acre or less) 5036987 GWWwW1_1 0.181
Rural (1 dwelling unit per acre or less) 31529070 GWW1_1 1.131 1.509
Small Lot Residential (>2 and <=5 dulacre) 903266 GWW1_1 0.032
Small Lot Residential (>2 and <=5 dul/acre) 1127022 GWW1_1 0.040
Small Lot Residential (>2 and <=5 du/acre) 1414377 GWW1_1 0.051 0.124
Vacant 301757 GWW1_1 0.011
Vacant 320102 GWW1_1 0.011
Vacant 714388 GWW1_1 0.026
Vacant 5626242 GWW1_1 0.202 0.250
Water 75693 GWW1_1 0.003
Total {square feet) 71112224 2.551
Total (square miles) 3 GWW1_1
Dedicated or Non-developable Open Space 184045 GWwW1_2 0.007
Large Lot Residential (>1 and <=2 du/acre) 205309 GWW1_2 0.007
Neighborhood Retail Center (<100,000 sq.ft.) 187831 GWW1_2 0.007
Recreational Open Space 5 GWW1_2 0.000
Recreational Open Space 1163049 GWW1_2 0.042
Recreational Open Space 4827823 GWW1_2 0.173 0.215
Rural (1 dwelling unit per acre or less) 1 GWW1_2 0.000
Rural (1 dwelling unit per acre or less) 57 GWW1_2 0.000
Rural (1 dwelling unit per acre or less) 6631070 GWwW1_2 0.238
Rural (1 dwelling unit per acre or less) 9775796 GWW1_2 0.351 0.589
Small Lot Residential (>2 and <=5 du/acre) 695912 GWwW1_2 0.025
Vacant 59 GWW1_2 0.000
Vacant 247 GWW1_2 0.000
Vacant 21369 GWwi1_2 0.001
Vacant 28410 GWW1_2 0.001
Vacant 101624 GWW1_2 0.004
Vacant 182522 GWW1_2 0.007
Vacant 271986 GWW1_2 0.010
Vacant 2260369 GWwW1_2 0.081
Vacant 2546429 GWW1_2 0.091 0.194
Total (square feet) 29083915 1.043
Total (square miles) 1 GWW1 2
Hotel, Motel or Resort 251812 GWW1_3 0.009
Large Lot Residential (>1 and <=2 du/acre) 251666 GWW1_3 0.009
Large Lot Residential (>1 and <=2 dufacre) 12334432 GWW1_3 0.442 0.451
Medium Density Residential (>5 and <=15 du/acre) 68763 GWW1_3 0.002
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Galloway Wash FDS Hydrology

FCD 99-14
Table D.S.2 Land Use Data
Area Area Cumulative
LDUSE _DFN (sq. ft.) DRNBSN_UL| (sg.mi.) |Area (sgq.mi.)
Recreational Open Space 903892 GWw1_3 0.032
Recreational Open Space 2617881 GWW1_3 0.094 0.126
Rural (1 dwelling unit per acre or less) 5061118 GWW1_3 0.182
Rural (1 dwelling unit per acre or less) 20548021 GWw1_3 0.737 0.919
Vacant 67450 GWW1_3 0.002
Vacant 227031 GWW1_3 0.008 0.011
Total (square feet) 42332065 1.518
Total (square miles) 2 GWW1 3
Large Lot Residential (>1 and <=2 du/acre) 120762 GWW1_4 0.004
Large Lot Residential (>1 and <=2 dufacre) 592483 GWW1_4 0.021 0.026
Medium Density Residential (>5 and <=15 du/acre) 56166 GWW1_4 0.002
Medium Density Residential (>5 and <=15 du/acre) 246894 GWW1_4 0.009 0.011
Rural (1 dwelling unit per acre or less) 0 GWwW1_4 0.000
Rural (1 dwelling unit per acre or less) 62184 GWW1_4 0.002
Rural (1 dwelling unit per acre or less) 25176154 GWw1_4 0.903 0.905
Vacant 1 GWW1_4 0.000
Vacant 210238 GWW1_4 0.008
Vacant 1511933 GWW1_4 0.054 0.062
Total (square feet) 27976864 1.004
Total (square miles) 1 GWW1_4
Airport 2233333 GWW1_5 0.080
Hotel, Motel or Resort 717585 GWW1_5 0.026
Large Lot Residential (>1 and <=2 dul/acre) 3735 GWW1_ 5 0.000
Large Lot Residential (>1 and <=2 du/acre) 176897 GWW1_5 0.006
Large Lot Residential (>1 and <=2 du/acre) 366999 GWW1_5 0.013
Large Lot Residential (>1 and <=2 du/acre) 469701 GWW1_5 0.017
Large Lot Residential (>1 and <=2 du/acre) 1033898 GWW1_5 0.037
Large Lot Residential (>1 and <=2 du/acre) 2645161 GWW1_5 0.095 0.168
Medium Density Residential (>5 and <=15 du/acre) 168177 GWW1_5 0.006
Medium Density Residential (>5 and <=15 du/acre) 698470 GWW1_5 0.025
Medium Density Residential (>5 and <=15 du/acre) 1476061 GWW1_5 0.053
Medium Density Residential (>5 and <=15 du/acre} 2183540 GWW1_5 0.078 0.162
Neighborhood Retail Center (<100,000 sq.ft.) 125175 GWW1_5 0.004
Neighborhood Retail Center (<100,000 sq.ft.) 174832 GWW1_5 0.006
Neighborhood Retail Center (<100,000 sq.ft.) 507953 GWW1_5 0.018
Neighborhood Retail Center (<100,000 sq.ft.) 1698829 GWW1_5 0.061 0.090
Recreational Open Space 5688704 GWW1_5 0.204
Rural (1 dwelling unit per acre or less) 63854 GWW1_5 0.002
Small Lot Residential (>2 and <=5 du/acre) 27964 GWW1_5 0.001
Small Lot Residential (>2 and <=5 du/acre) 357534 GWW1_5 0.013 0.014
Vacant 12008 GWW1_5 0.000
Vacant 58258 GWW1_5 0.002
Vacant 87765 GWW1_5 0.003
Vacant 324280 GWW1_5 0.012
Vacant 629655 GWW1_5 0.023
Vacant 1547423 GWW1_5 0.056
Vacant 1639239 GWW1_5 0.059
Vacant 2284887 GWW1_5 0.082 0.236
Total (square feet) 27401917 0.983
Total (square miles) 1 GWW1 5
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Galloway Wash MCUHP2 Subbasin Loss Parameters for 100-yr 6-hr and 100-yr 24-hr HEC-1 Models

LOSS PARAMETERS FOR SUBBASIN: GVW1

Soil Survey Used Maricopa

XKSAT
Map Unit AREA ¥ Area XKSAT % Rock
Sg.Miles OQutcrop
A 6 0.064 T3 0.62 0
A 8 0.118 2.4 0.96 0
A 26 0.048 1.0 0..01 0
A 33 0.001 0.0 023 Q
A_34 0.224 4.6 623 0
A 41 0.109 3.3 0.17 0
A_72 3262 66.5 0.09 30
A 93 0.009 Q2 0533 0
A 104 1.014 20,7 0.14 60
T 303 0.055 3 (g 0.40 15
TOTAL = 4.904 Sg.Miles XKSAT = 0.11 $%$Rock = 33
DTHETA
Dry = 0.36 PSIF = 6.80
Normal = 0.17
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %¥Veg. RTIMP% IA Kn Kb Kb
Sg.Miles Type conditien cover in. Type
Airport NORMAL 8 BS 050 0.02 Min
0.048 DedCpSpc 1.0 NORMAL 35 0 0.20 0.05 Hi 0.11
LgLotRes NORMAL 35 18 0.18 0.04 Low
MedDRes NORMAL 235 30 Q.35 0.03 Low
NRC NORMAL 10 80 0.07 0.02 Min
RecOpSc NORMAL 021 0 0.20 0.03 Low
Resort NORMAL 32 60 L6 9% e 0.03 Low
0.002 Rural 0.0 NORMAL 30 0 0.20 0.04 Low 0.08
SmLotRes NORMAL 30 25 0.15 0.04 Low
4.854 Vacant 99..0 NORMAL 30 9] 0.20 0.05 Hi 0.06
Water NORMAL 0 10 0.00 0.00 Min
4.904 = Total Area Avg. = 30 0% 0.200
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0,17
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.13
IMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 50 % effective = 33

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag

sq. mi. mi. ft/mi in. adj . % min.
GVW1 4.904 6.19 3.56 0.05 298.% 0.20 0.17 6.80 0.13 17 71
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Galloway Wash MCUHP2 Subbasin Loss Parameters for 100-yr 6-hr and 100-yr 24-hr HEC-1 Models

LOSS PARAMETERS FCR SUBBASIN: GVW2

So0il Survey Used Maricopa

XKSAT
Map Unit AREA % Area XKSAT % Rock
Sg.Miles Outcrop
A8 0.217 3.6 0.96 0
A 26 0.000 0.0 0.01 0
A 34 0.016 0.3 0.23 0
A 41 B 738 122 8 +17 0
A 61 0.047 0.8 Qi kS 0
A_63 2518 41.8 0.14 25
A_72 2.050 34.0 0.09 30
A 93 0.153 2.5 0.33 0
A 104 0.081 1.3 0.14 60
T_301 0.201 2.3 0.40 0
T 303 0.002 0.0 0.40 15
TOTAL = 6.023 Sg.Miles XKSAT = 0.14 %Rock = 21
DTHETA
Dry = 0.39 PSIF = 6.20
Normal = 023
Wet = 0.00
LAND USE
AREA [LAND USE % Area DTHETA ¥Veg. RTIMP% IA Kn Kb Kb
8g.Miles Type condition cover g 0 Type
Airport NORMAL 8 85 0.07 0.02 Min
DedOpSpc NORMAL 35 0 0.20 0.05 Hi
LgLotRes NORMAL 35 L5 0.18 0.04 Low
MedDRes NORMAL 25 30 015 0.03 Low
0.003 NRC 0.0 NORMAL 10 80 0.07 0.02 Min 0.04
0.452 RecOpSc T 5 NORMAL 5 0 0.20 0.03 Low 0.05
Resort NORMAL 32 60 0.11 0.03 Low
1.166 Rural 19.4 NORMAL 30 Q 0.20 0.04 Low 0.04
0.121 SmLotRes 2.0 NORMAL 3e 25 015 0.04 Low 0.05
4.270 Vacant 70.9 NORMAL 30 Q 0.20 0.05 Hi 0.06
0.011 Water 0.2 NORMAL 0 10 0.00 0.00 Min 0.03
6.023 = Total Area Avg. = 33 1% 0.200
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.23
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.18
IMPERVIOUS AREA: URBAN @ 100 % effective = 1
ROCK OUTCROP @ 50 % effective = 21
% EFFECTIVE IMP. = 12

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag

sq. mi. mi. ft/mi 1in. adj. % min.
GVW2 6.023 5.51 2.77 0.04 37L.1 0.20 0.23 6.20 0.18 12 57
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Galloway Wash MCUHP2 Subbasin Loss Parameters for 100-yr 6-hr and 100-yr 24-hr HEC-1 Models

LOSS PARAMETERS FOR SUBBASIN: GVW3 1

Soil Survey Used Maricopa

XKSAT
Map Unit AREA % Area XKSAT % Rock
Sg.Miles Qutcrop
A 6 ([ 1 2 10.8 0.62 0
A 8 0.054 52 0196 0
A_26 0.069 6.6 o 3 0
A: 33 0.017 L@ D23 0
A 34 0.541 E1.5 0,23 0
A 41 0.120 11.5 0.17 0
A 93 0.067 6.4 0.33 0
A_96 0.045 4.3 0.07 0
A 121 0.017 L.8B QL2 0
TOTAL = 1.043 Sg.Miles XKSAT = 0.21 %Rock = 0
DTHETA
Dry = 0.37 PSIF = 5.20
Nermal = 0 .25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA ¥Veg. RTIMP% IA Kn Kb Kb
Sg.Miles Type condition cover in. Type
Airport NORMAL 8 85 0.07 0.02 Min
DedOpSpc NORMAL 35 o] 0.20 0.05 Hi
0.003 LgLotRes 0.3 NORMAL 35 15 0.18 0.04 Low 0.08
MedDRes NORMAL 25 30 o I8 Wi 0.03 Low
0.002 NRC 0.2 NORMAL 10 80 0.07 0.02 Min 0.04
RecOpSc NORMAL 75 8] 0.20 0.03 Low
Resort NORMAL 32 60 0.11 0.03 Low
0.434 Rural 41.6 NORMAL 30 0 0.20 0.04 Low 0.05
SmLotRes NORMAL 30 25 0,18 0.04 Low
0.604 Vacant 57.3 NORMAL 30 0 0.20 0.05 Hi 0.09
Water NCRMAL 0 10 0,00 0.00 Min
1.043 = Total Area Avg. = 30 0% 0.200
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.26
IMPERVIOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 50 % effective = 0
% EFFECTIVE IMP. = 0

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag

sq. mi. mi. ft/mi in. adj . % min.
GVW3 1 1.043 3.31 1.51 0.04 184.3 0.20 0.25 5.20 0.26 0 42
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Galloway Wash MCUHP2 Subbasin Loss Parameters for 100-yr 6-hr and 100-yr 24-hr HEC-1 Models

LOSS PARAMETERS FOR SUBBASIN: GVW3 2

Soil Survey Used Maricopa

XKSAT
Map Unit AREA % Area XKSAT % Rock
Sg.Miles Outcrop
A 6 0.044 4.5 0.62 0
A 8 0.216 222 0.5%6 0
A 26 0.165 179 0.0l 0
A 33 0.074 7.6 0. 23 ¥]
A 34 0.429 44 .1 0.23 o]
A 41 0.000 0.0 0.17 0
A 93 0.044 4.8 0.33 4]
TOTAL = 0.972 Sg.Miles XKSAT = 0.20 %Rock = 0
DTHETA
Dry = 0.37 PSIF = 65.30
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %¥Veg. RTIMP% IA Kn Kb Kb
Sg.Miles Type condition cover in, Type
Airport NORMAL 8 85 0.07 0.02 Min
DedOpSpc NORMAL 35 0 0.20 0.05 Hi
LgLotRes NORMAL 35 15 0.18 0.04 Low
MedDRes NORMAL 25 30 0.15 0.03 Low
NRC NORMAL 10 80 0.07 0.02 Min
RecOpSc NORMAL 5 0 0.20 0.03 Low
Resort NORMAL 32 60 i Fe 0.03 Low
0.401 Rural 41.3 NORMAL 30 0 0.20 0.04 Low 0.05
SmLotRes NORMAL 30 28 015 0.04 Low
0.571 Vacant 58.7 NORMAL 30 0 0.20 0.05 Hi 0.09
Water NORMAL 0 10 0.00 0.00 Min
0.972 = Total Area Avg. = 30 0% 0.200
PERCENT OF SUBBASIN DRY = 0 %
NORMAL = 100, %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.24
IMPERVICUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 50 ¥ effective = 0

% EFFECTIVE IMP. = 0

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag

sq. mi. mi. ft/mi in. adj. %  min.
GVW3_2 0.972 2.42 1.26 0.04 144.6 0.20 0.25 5.30 0.24 o} 37
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Galloway Wash MCUHP2 Subbasin Loss Parameters for 100-yr 6-hr and 100-yr 24-hr HEC-1 Models

LOSS PARAMETERS FOR SUBBASIN: GVW3_3

Soil Survey Used Maricopa

XKSAT
Map Unit AREA % Area XKSAT % Rock
Sq.Miles Qutcrop
A_6 0.001 0.3 0.62 0
a8 0.031 9.1 0.96 0
A_1l2 0.022 6 5 0.01 0
A_26 0.029 8.5 0.01 0
A 33 0.178 5l .2 0.23 (o]
A 34 0.018 5.6 0,23 0
A 72 0.0186 &5 0.09 30
A 93 0.029 8.8 0:.33 0
A 96 0.016 4.7 0.07 0
TOTAL = 0.341 Sg.Miles XKSAT = 0.15 %Rock = 1
DTHETA
Dry = 0.40 PSIF = 6.00
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA ¥Veg. RTIMP% IA Kn Kb Kb
Sg.Miles Type condition cover in: Type
Airport NORMAL 8 85 0.07 0.02 Min
DedOpSpc NORMAL 35 0 0.20 0.05 Hi
LgLotRes NORMAL 35 15 0.18 0.04 Low
MedDRes NORMAL 25 30 0.15 0.03 Low
NRC NORMAL 10 80 0.07 0.02 Min
0.033 RecOpSc 3.7 NORMAL 75 0 0.20 0.03 Low 0.06
Resort NORMAL 32 60 izl 0.03 Low
0.196 Rural 57.5 NORMAL 30 0 0.20 0.04 Low Q.05
¢.018 SmLotRes 5.3 NORMAL 30 25 0.15 0.04 Low 0.07
0.0%4 Vacant 27.6 NORMAL 30 0 0.20 0.05 Hi 0.11
Water NORMAL 0 10 0.00 0.00 Min
0.341 = Total Area Avg. = 34 1% 0.200
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
SUBBASIN XKSAT ADJUSTED FOR VEG. = 019
IMPERVIOQOUS AREA: URBAN @ 100 % effective = 1
ROCK OUTCROP @ 50 % effective = 1
% EFFECTIVE IMP. = 2

INPUT VALUES FOR MCUHP2 PROGRAM

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag

sq. mi. mi. fr/mi in. adj . % min.
GVW3 3 0.341 1.88 ©0.95 0.04 135.6 0.20 0.25 6.00 0.19 2 28
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Galloway Wash MCUHP2 Subbasin Loss Parameters for 100-yr 6-hr and 100-yr 24-hr HEC-1 Models

LOSS PARRMETERS FOR SUBBASIN: GWW1_1

Soil Survey Used Maricopa

XKSAT
Map Unit AREA % Area XKSAT % Rock
Sg.Miles Outcrop
A 6 0.317 12 .4 0.62 0
A 24 0.010 0.4 0.02 0
A_33 0.135 5.3 0.23 o]
A_40 0.183 A2 0.2%7 0
A_41 0.102 4.0 0.17 o
A 61 0.083 i 0.15 0
A 63 1.14s6 44.9 0.14 25
A_72 0.096 3.8 0.09 30
A 93 0.007 0.3 0.33 0
A 96 0.079 2 e & c.07 0
T 301 0.393 15.4 0.40 0
TOTAL = 4.504 Sg.Miles XKSAT = 0.11 %Rock = 33
DTHETA
Dry = 0.36 PSIF = 6.80
Normal = 027
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %$Veg. RTIMP% IA Kn Kb Kb
Sg.Miles Type condition cover in. Type
Airport NORMAL ] 85 0.07 0.02 Min
0.011 DedOpSpc 0.4 NORMAL 35 0 0.20 0.05 Hi 0.13
0.281 LgLotRes 11.0 NORMAL 35 15 0.18 0.04 Low 0.05
MedDRes NORMAL 25 30 0%5 0.03 Low
NRC NORMAL 10 80 0.07 0.02 Min
0.359 RecOpSc 14.1 NORMAL 75 0 0.20 0.03 Low 0.05
0.015 Resort 0.6 NORMAL 32 60 0.11 0.03 Low 0.07
1.508 Rural 59.1 NORMAL 30 0 0.20 0.04 Low 0.04
0.124 SmLotRes 4.9 NORMAL 30 25 0.15 0.04 Low 0.05
0.250 Vacant 9.8 NORMAL 30 0 0.20 0.05 Hi Q.09
0.003 Water 0.1 NORMAL Q 10 0.00 0.00 Min 0.04
4.904 = Total Area Avg. = 30 0% 0.200
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.17
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.13
IMPERVIOUS AREA: URBAN @ 100 % effective = O
ROCK OUTCROP @ 50 % effective = 33

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag

sq. mi. mi. ft/mi in. adj. % min.
GWW1_1 2.552 4.64 2.04 0.04 196.1 0.1S 0.25 5.30 0.26 9 48
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Galloway Wash MCUHP2 Subbasin Loss Parameters for 100-yr 6-hr and 100-yr 24-hr HEC-1 Models

LOSS PARAMETERS FOR SUBBASIN: GWW1 2

Soil Survey Used Maricopa

XKSAT
Map Unit AREA % Area XKSAT % Rock
Sg.Miles Outcrop
A6 0.060 5.8 0.62 0
A 33 0.781 74.9 0.23 0
A 34 0.014 3 0.23 0
A_40 0.011 Ll {8 (N 0
A 63 0076 F3 0.14 25
A_93 0.007 0.7 0.33 0
A 96 0.092 8.8 0.07 4]
T_301 0.002 0.2 Q.40 0
TOTAL = 1.043 Sg.Miles XKSAT = 0.21 %Rock = 2
DTHETA
Dry = 0.37 PSIF = 5.20
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb Xb
Sg.Miles Type condition cover in. Type
Airport NORMAL 8 85 0.07 0.02 Min
0.007 DedOpSpc G 7 NORMAL 35 0 0.20 0.05 Hi 13
0.007 LgLotRes c.7 NORMAL 35 k5 Q:18 0.04 Low 0.07
MedDRes NORMAL 25 30 018 0.03 Low
0.007 NRC gz 7 NORMAL 10 80 Q.07 0.02 Min 0.04
0.215 RecOpSc 20.6 NORMAL 75 0 Q.20 0.03 Low 0.05
Resort NORMAL 32 60 0.11 0.03 Low
0.588 Rural 56.4 NORMAL 30 0 0,20 0.04 Low 0.04
0.025 SmLotRes 2.4 NORMAL 30 25 0.15 0.04 Low 0.06
0.194 Vacant 18.6 NORMAL 30 (¢} 0.20 0.05 Hi Q.10
Water NORMAL 0 10 0.00 0.00 Min
1.043 = Total Area Avg. = 35 1% 0.200
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.28
IMPERVIQUS AREA: URBAN @ 100 % effective = 1
ROCK OUTCROP @ 50 % effective = 2

% EFFECTIVE IMP. = 2

SUBBASIN Area Length Lca Kn Slope TIA DTHETA PSIF XKSAT RTIMP Lag

sg. mi. mi. ft/mi in. adj . % min.
GWW1_ 2 1.043 3.88 1.87 0.04 164.9 0.20 0.25 5.20 0.28 2 45
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Galloway Wash MCUHP2 Subbasin Loss Parameters for 100-yr 6-hr and 100-yr 24-hr HEC-1 Models

LOSS PARAMETERS FOR SUBBASIN: GWW1l 3

Soil Survey Used Maricopa

XKSAT
Map Unit AREA % Area XKSAT % Rock
Sg.Miles Qutcrop
A 6 0. 132 8.7 0.62 0
A 24 0.015 1.8 0.02 0
A 33 0.085 5.6 0.23 o]
A 34 DL AL 7.6 0.23 (0]
A_40 0.457 30.1 (5 0 7] 0
A 41 0.337 22:2 0.17 ¢]
A_T72 0.019 L3 0.09 30
A B3 0.163 10.7 0.33 0
A_96 0.195 12.9 0.07 0
TOTAL = 1.518 Sg.Miles XKSAT = 0.18 %Rock = 0
DTHETA
Dry = 0.38 PSIF = 5.60
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA $Veqg. RTIMP% 1IA Kn Kb Kb
Sg.Miles Type condition cover in. Type
Airport NORMAL 8 85 0.07 0.02 Min
DedOpSpc NORMAL 35 0 0.20 0.05 Hi
0.451 LgLotRes 29..7 NORMAL a5 15 0.18 0.04 Low 0.05
0.002 MedDRes 0.3 NORMAL 25 30 0.15 0.03 Low 0.08
NRC NORMAL 10 80 0.07 0.02 Min
0.126 RecOpSc 8.3 NORMAL 75 o] 0.20 0.03 Low 0.05
0.009 Resort 0.6 NORMAL 33 60 o e s 8 0.03 Low 0.07
0.919 Rural 60.5 NORMAL 30 0 0.20 0.04 Low 0.04
SmLotRes NORMAL 30 258 015 0.04 Low
0.011 Vacant 0.7 NORMAL 30 Q 0.20 0.05 Hi 0.13
Water NORMAL 0 10 0.00 0.00 Min
1.518 = Total Area Avg. = 3s 5% 0.190
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
SUBBASIN XKSAT ADJUSTED FQR VEG. = 0.23
IMPERVIOUS AREA: URBAN @ 100 % effective = 5§
ROCK OUTCROP @ 50 % effective = 0
% EFFECTIVE IMP. = §

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag

sg. mi. mi. ft/mi in. adj. %  min.
GWW1_3 1.518 2.83 1.46 0.04 137.8 0.19 0.25 5.60 0.23 5 k¥:|
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Galloway Wash MCUHP2 Subbasin Loss Parameters for 100-yr 6-hr and 100-yr 24-hr HEC-1 Models

LOSS PARAMETERS FOR SUBBASIN: GWW1_4

Soil Survey Used Maricopa

XKSAT
Map Unit AREA ¥ Area XKSAT % Rock
Sg.Miles Outcrop
A 6 0.039 3.9 0.62 0
A 33 0.034 3.4 0.23 0
A 40 0.084 8.4 Q.27 0
A 41 0.579 Ly 9 17 o]
A 72 0.001 [+ IR B 0.089 30
A_93 0.084 8.4 0.33 o]
A 96 0.181 18.0 0.07 0
A 121 0.002 0.2 0.12 0
TOTAL = 1.004 Sg.Miles XKSAT = 0.16 %Rock = 0
DTHETA
Dry = 0.39 PSIF = 5.80
Normal = 0.25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA ¥Veg. RTIMP% IA Kn Kb Kb
Sq.Miles Type condition cover in. Type
Airport NORMAL g 85 0.07 0.02 Min
DedOpSpc NORMAL a5 0 0.20 0.05 Hi
0.026 LgLotRes 2.6 NORMAL 35 15 0.18 0.04 Low 0.06
0.011 MedDRes 5 E NORMAL 25 30 0515 0.03 Low 0.07
NRC NORMAL 10 80 Q.07 0.02 Min
RecOpSc NORMAL 75 0 0.20 0.03 Low
Resort NORMAL 32 60 0.11 0.03 Low
0.905 Rural 90.1 NORMAL 30 0 0.20 0.04 Low 0.04
SmLotRes NORMAL 30 25 0515 0.04 Low
0.062 Vacant G2 NCRMAL 30 0 0.20 0.05 Hi 0.11
Water NORMAL 0 10 0.00 0.00 Min
1.004 = Total Area Avg. = 30 1% 0.200
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.20
IMPERVIQUS AREA: URBAN @ 100 % effective = 1
ROCK OUTCROP @ 50 % effective = 0
% EFFECTIVE IMP. = 1

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag

sg. mi. mi. ft/mi in. adj . % min.
GWW1 4 1.004 3.64 2.11 0.04 274.7 0.20 0.25 5.80 0.20 1 43
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Galloway Wash MCUHP2 Subbasin Loss Parameters for 100-yr 6-hr and 100-yr 24-hr HEC-1 Models

LOSS PARAMETERS FOR SUBBASIN: GWW1_5

Soil Survey Used Maricopa

XKSAT
Map Unit AREA % Area XKSAT % Rock
Sg.Miles Outcrop
A 6 0.014 1.4 0.62 0
A 28 0.010 1.0 0.02 0
A 33 0.187 19..0 Q.23 0
A 34 0.063 6.4 0 .23 0
A 40 0.044 4.5 6 dF 0
A 72 0.005 05 0.09 30
A 93 0.192 THo 5 0.33 0
A 96 0.468 47.6 0.07 0
TOTAL = 0.983 Sg.Miles XKSAT = 0.14 %Rock = 0
0.39 PSIF = 6.20
Normal = 0.23
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb Kb
Sg.Miles Type condition cover in. Type
0.080 Airport 8,1 NORMAL 8 85 0.07 0.02 Min 0.03
DedOpSpc NORMAL 35 0 0.20 0.05 Hi
0.168 LgLotRes 172 NORMAL 35 15 0.18 0.04 Low 0.05
0.162 MedDRes 365 NORMAL 25 30 0. 18 0.03 Low 0.05
0.090 NRC 82 NCRMAL 10 80 0.07 0.02 Min 0.03
0.204 RecOpSc 20.8 NORMAL 75 0 0.20 0.03 Low 0.05
0.026 Resort 2.6 NORMAL 32 60 Q..LT 0.03 Low 0.06
0.002 Rural 0.2 NORMAL 30 0 0.20 0.04 Low 0.08
0.014 SmLotRes 1.4 NORMAL 30 25 0.15 0.04 Low 0.07
0.237 Vacant 24.1 NORMAL 30 0 0.20 0.05 Hi {0 % )
Water NORMAL o] 10 0.00 0.00 Min
0.583 = Total Area Avg. = 42 24% 0.160
PERCENT OF SUBBASIN DRY = .00 %
NORMAL = 100. %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.23
SUBBASIN XKSAT ADJUSTED FOR VEG. = Q.19
IMPERVIOUS AREA: URBAN @ 100 % effective = 24
ROCK OUTCROP @ 50 % effective = 0
% EFFECTIVE IMP. = 24

INPUT VALUES FOR MCUHP2 PROGRAM

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag

sq. mi. mi. ft/mi in. adj. % min.
GWW1 5 0.983 3.57 I1.89 €.03 1126 0.16 |0.23 €.20 0.18 24 41
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Galloway Wash MCUHP2 Subbasin Loss Parameters for 100-yr 6-hr and 100-yr 24-hr HEC-1 Models

LOSS PARAMETERS FOR SUBBASIN: GWW1 6

Soil Survey Used Maricopa

XKSAT
Map Unit AREA % Area XKSAT % Rock
Sg.Miles Cutcrop
A 6 0.019 B 0.62 0
A 33 0.034 5 023 0
A 34 0.306 51.6 0.23 0
A 41 05175 29.5 [ K 0
A 93 0.007 1.2 0.33 0
A 56 0.044 7.4 0.07 0
A 121 0.008 1.3 B2 0
TOTAL = 0.593 Sg.Miles XKSAT = 0.20 %Rock = 0
DTHETA
Dry = 0.37 PSIF = 5.30
Normal = 0,25
Wet = 0.00
LAND USE
AREA LAND USE % Area DTHETA ¥Veqg. RTIMP% IA Kn Kb Kb
Sq.Miles Type condition cover in. Type
Alirport NORMAL 8 85 D07 0.02 Min
DedOpSpc NORMAL 3s 0 0.20 0.05 Hi
LgLotRes NORMAL 35 s 0.18 0.04 Low
MedDRes NORMAL 25 30 0.15 0.03 Low
NRC NCRMAL 10 80 0.07 0.02 Min
RecOpSc NORMAL 75 0 0.-20 0.03 Low
Resort NORMAL 32 60 0.11 0.03 Low
0.538 Rural 90.9 NORMAL 30 0 0.20 0.04 Low 0.05
SmLotRes NORMAL 30 25 0.15 0.04 Low
0.054 Vacant Sl NORMAL 30 0 0.20 0.05 Hi 0. LX
Water NORMAL 0 10 0.00 0.00 Min
0.593 = Total Area Avg. = 30 0% 0.20
PERCENT OF SUBBASIN DRY = 0.0 %
NORMAL = 100. %
WET = 0.0 %
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25
SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.24
IMPERVIOQOUS AREA: URBAN @ 100 % effective = 0
ROCK OUTCROP @ 50 % effective = 0
% EFFECTIVE IMP. = ©0©

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag

sgq. mi. mi. fEimi A adj. % min.
GWW1_6 0.593 2.61 1.31 0.04 164.8 0.20 0.25 5.30 0.24 0 34
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Appendix D.3
Hydrograph Routing Data



Galloway Wash FDS - 10u-Year 24-Hour HEC-1
Normal Depth Channel Routing Blocks

Storage Routing through SUBBASIN : 282286

Parameters Used:

NSTPS 5 Number of subreaches
ITYP FLOW Type of Initial Condition
RSVRIC -1.00 1Initial Condition
X 0.00 Working R and D coefficient

Normal Depth Data

62 RC NORMAL DEPTH CHANNEL
ANL 0.055 LEFT OVERBANK N-VALUE
ANCH 0.045 MAIN CHANNEL N-VALUE
ANR 0.055 RIGHT OVERBANK N-VALUE
RLNTH 11240. REACH LENGTH
SEL 0.0231 ENERGY SLOPE
ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
--- LEFT OVERBANK -—- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK ---
64 RY ELEVATION 100.00 100.00 96.50 95.00 95.00 96.50 100.00 100.00
63 RX DISTANCE 0.00 0.00 102.00 105.00 145.00 148.00 250.00 250.00
* ok ok
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE 0.00 2.75 5.58 8.47 11.44 14.47 17.63 21.58 26.58 32.6
OUTFLOW 0.00 21.81 69.42 136.86 221.76 322.76 441.09 583.51 751.83 950.7
ELEVATION 95.00 95.26 95.53 95.79 96.05 96.32 56.58 96.84 97.11 97.3
STORAGE 39.70 47.83 56.99 67.20 78.45 90.74 104.07 118.44 133.85 150.3
OUTFLOW 1184.18 1455.79 1768.95 2126.81  2532.42 2988.69 3498.45 4064.42 4689.26  5375.5
ELEVATION 97.63 97.89 98.16 98.42 98.68 98.95 99.21 99.47 99.74 100.0
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Galloway Wash FDS - 100-Year 24-Hour HEC-1

Normal Depth Channel Routing Blocks

Storage Routing through SUBBASIN

284286

Parameters Used:
NSTPS 3 Number of subreaches
ITYP FLOW Type of Initial Condition

RSVRIC -1.00 Initial Condition

X 0.00 Working R and D coefficient

Normal Depth Data

82 RC NORMAL DEPTH CHANNEL
ANL 0.050 LEFT OVERBANK N-VALUE
ANCH 0.045 MAIN CHANNEL N-VALUE
ANR 0.050 RIGHT OVERBANK N-VALUE
RLNTH 7590. REACH LENGTH
SEL 0.0257 ENERGY SLOPE
ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
--- LEFT OVERBANK --- 4+ -=----- MAIN CHANNEL ------- +
84 RY ELEVATION 100.00 100.00 96.00 95.00 95.00 96.00
83 RX DISTANCE 0.00 0.00 40.00 42.00 97.00 99.00
& kK
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE 0.00 2.55 5.14 7.78 10.48 13.35 16
OUTFLOW 0.00 31.61 100.53 198.01 321.32 472.63 650.
ELEVATION 95.00 95.26 95.53 95.79 96.05 96.32 96
STORAGE 31.34 35.67 40.23 45.03 50.08 55.37 60
QUTFLOW 1639.89  1960.93  2312.99 2696.88 3113.36  3563.25 4047
ELEVATION 97.63 97.89 98.16 98.42 98.68 98.95 99,

JE Fuller / Hydrology & Geomorphology, Inc.
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--- RIGHT OVERBANK ---

100.00 100.00

139.00 139.00

.47 15.82 23.42 27 2
26 855.03 1087.72 1345.0
.58 96 .84 97.11 97 =3
] 66.67 72.68 78 .5
i 4566 .38 S1Z1 .20 5713.58
21 99.47 99.74 100.0
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Galloway Wash FDS - 10v-Year 24-Hour HEC-1
Normal Depth Channel Routing Blocks

Storage Routing through SUBBASIN : 286287

Parameters Used:

NSTPS 2 Number of subreaches
ITYP FLOW Type of Initial Condition
RSVRIC -1.00 1Initial Condition
X 0.00 Working R and D coefficient

Normal Depth Data

104 RC NORMAL DEPTH CHANNEL
ANL 0.050 LEFT OVERBANK N-VALUE
ANCH 0.045 MAIN CHANNEL N-VALUE
ANR 0.050 RIGHT OVERBANK N-VALUE
RLNTH 4410. REACH LENGTH
SEL 0.0204 ENERGY SLOEE
ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
--- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK ---
106 RY ELEVATION 100.00 100.00 97.00 95.00 95.00 97.00 100.00 100.00
105 RX DISTANCE 0.00 0.00 90.00 92.00 157.00 159.00 249.00 249.00
* ok k
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE 0.00 1.74 3.49 5.26 7.04 §.83 10.64 12.47 14.34 16.5
QUTFLOW 0.00 33.19 105.29 206.81 333.81 483.88 §55.32 846.84  1060.45 1302.6
ELEVATION 95.00 95.26 95.53 95.79 96.05 96.32 96.58 96.84 97.11 97.3
STORAGE 19.19 22.25 25.73 29.63 33.95 38.69 43.85 49.43 55.44 61.8
OUTFLOW 1576.05  1885.70 2235.75 2630.03  3072.07 3565.22 4112.67 4717.49 5382.63 6110.9
ELEVATION 97.63 97.89 98.16 98.42 98.68 98.95 99.21 99.47 99.74 100.0
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Galloway Wash FDS - 100-Year 24-Hour HEC-1
Normal Depth Channel Routing Blocks

Storage Routing through SUBBASIN : 287288

Parameters Used:

NSTPS 1 Number of subreaches
ITYP FLOW Type of Initial Condition
RSVRIC -1.00 1Initial Condition
X 0.00 Working R and D coefficient

Normal Depth Data

127 RC NORMAL DEPTH CHANNEL
ANL 0.050 LEFT OVERBANK N-VALUE
ANCH 0.040 MAIN CHANNEL N-VALUE
ANR 0.050 RIGHT OVERBANK N-VALUE
RLNTH 1370. REACH LENGTH
SEL 0.0292 ENERGY SLOPE
ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
--- LEFT OVERBANK --- 4 ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK - - -
129 RY ELEVATION 100.00 100.00 95.00 93.50 93.50 95.00 100.00 100.00
128 RX DISTANCE 0.00 0.00 125.00 127.00 227.00 229.00 354.00 354.00
* Kk k
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE 0.00 1.08 217 3.27 4.38 5.54 6.86 8.37 10.06 11.9
OUTFLOW 0.00 106.52 338.20 664.83  1074.03  1565.53  2146.33  2822.69  3601.90 4490.4
ELEVATION 93.50 93.84 94.18 94.53 94.87 95.21 95.55 95.89 96.24 96.5
STORAGE 14.00 16.24 18.67 2128 24.08 27.06 30.22 33.57 37.11 40.8
OUTFLOW 5494 .55  6619.97  7872.37 9257.24 10779.94 12445.69 14259.62 16226.76 18352.06 20640.3
ELEVATICN 96.92 97.26 97.61 97.95 98.29 98.63 98.97 99.32 99.66 100.0
*** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 338. TO 20640.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)
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Storage Routing through SUBBASIN

Parameters Used:
NSTPS a2l
1TYP
RSVRIC -1.00
X 0.00

Normal Depth Data

Galloway Wash FDS - 100-Year 24-Hour HEC-1
Normal Depth Channel Routing Blocks

290285

Number of subreaches

FLOW Type of Initial Condition
Initial Condition

Working R and D coefficient

165 RC NORMAL DEPTH CHANNEL
ANL 0.050 LEFT OVERBANK N-VALUE
ANCH 0.035 MAIN CHANNEL N-VALUE
ANR 0.050 RIGHT OVERBANK N-VALUE
RLNTH 2620. REACH LENGTH
SEL 0.0229 ENERGY SLOPE
ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTICN DATA
--- LEFT OVERBANK --- ¢+ ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK ---
167 RY ELEVATION 100.00 100.00 92.00 90.00 90.00 92.00 100.00 100.00
166 RX DISTANCE 0.00 0.00 80.00 82.00 162.00 164.00 244.00 244.00
* ok ok
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE 0.00 2.55 5.13 7.75 10.40 13.29 16.52 20.08 23.97 28.2
OUTFLOW 0.00 176.58 559.93  1099.40 1778.11 2607.28 3581.74 4707.24 5988.98  7432.0
ELEVATION 90.00 90.53 91.05 91.58 92.11 92.63 931.16 93.68 94.21 947
STORAGE 32.76 37.65 42.87 48.43 54.32 60.55 67.10 73.99 g1.22 88.7
OUTFLOW 9041.59 10822.59 12780.13 14919.24 17244.92 19762.13 22475.83 25390.91 28512.23 31844.6
ELEVATION 95.26 95.79 96.32 96.84 97.37 97.89 98.42 98.95 99.47 100.0
#** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 2607. TO 31845.

THE ROUTED HYDROGRAPH
THIS CAN BE CORRECTED
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SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)
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Galloway Wash FDS - 10u-Year 24-Hour HEC-1
Normal Depth Channel Routing Blocks

Storage Routing through SUBBASIN : 280295

Parameters Used:

NSTPS 5 Number of subreaches
ITYP FLOW Type of Initial Condition
RSVRIC -1.00 Initial Condition
X 0.00 Working R and D coefficient

Normal Depth Data

191 RC NORMAL DEPTH CHANNEL
ANL 0.080 LEFT OVERBANK N-VALUE
ANCH 0.050 MAIN CHANNEL N-VALUE
ANR 0.070 RIGHT OVERBANK N-VALUE
RLNTH 13560. REACH LENGTH
SEL 0.0254 ENERGY SLOPE
ELMAX 0.0 MAX. ELEV. FOR STORAGE/QUTFLOW CALCULATION
CROSS-SECTION DATA
--- LEFT OVERBANK --- + -~ MAIN CHANNEL ------- + --- RIGHT OVERBANK ---
193 RY ELEVATION 110.00 100.00 90.00 90.00 90.00 90.00 100.00 110.00
192 RX DISTANCE 1000.00 1020.00  1040.00 1040.10 1202.90 1203.00 1223.00 1243.00
* ok
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE 0.00 54.10 109.58 166.44 224.68 284 .31 345.31 407.69 471.45 536.5
OUTFLOW 0.00 847.50 2704.20 5341.87 8671.27 12640.00 17212.86 22364.43 28075.49 34331.0
ELEVATION 90.00 91.05 92.11 93.16 94.21 95.26 96.32 97.37 98.42 99.4
STORAGE 603.10 £71.00 740.28 810.94 882.98 956.39  1031.19 1107.37 1184.93 1263.8
OUTFLOW  41119.33 48430.59 56257.00 64592.11 73430.55 B82767.92 92600.55 102925.40 113740.00 125042.4
ELEVATION 100.53 101.58 102.63 103.68 104 .74 105.79 106.84 107.89 108,95 110.0
*** WARNING *+** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 8671. TO  125042.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)
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Galloway Wash FDS - 100-Year 24-Hour HEC-1
Normal Depth Channel Routing Blocks

Storage Routing through SUBBASIN : 295300

Parameters Used:

NSTPS 1 Number of subreaches
ITYP FLOW Type of Initial Condition
RSVRIC -1.00 Initial Condition
X 0.00 Working R and D coefficient

Normal Depth Data

219 RC NORMAL DEPTH CHANNEL
ANL 0.050 LEFT OVERBANK N-VALUE
ANCH 0.035 MAIN CHANNEL N-VALUE
ANR 0.050 RIGHT OVERBANK N-VALUE
RLNTH 2895. REACH LENGTH
SEL 0.0242 ENERGY SLOPE
ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATICN
CROSS-SECTION DATA
--- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK ---
27% ‘RY ELEVATION 100.00 100.00 95.00 91.00 91.00 95.00 100.00 100.00
220 RX DISTANCE 0.00 0.00 60.00 64 .00 135.00 143.00 203.00 203.00
* ok ok
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE 0.00 2.38 4.78 722 9.68 12.18 14.70 17.26 19.84 22.5
OUTFLOW 0.00 142.78 452,77 B85.02 1434 .66 2075.33 2815.79 3638.61 4543 .51 SRST.8
ELEVATION 91.00 91.47 91.95 92.42 92.89 93.37 93.84 94.232 94.79 95.2
STORAGE 25.50 28.85 32.55 36.62 41.04 45.82 50.96 56.46 62.31 68.5
OUTFLOW 6691.46  7933.89  9293.81 10778.71 12395.42 14150.32 16049.51 18098.82 20303.83 22670.2
ELEVATION 95.74 96.21 96.68 97.16 97.63 98.11 98.58 99.05 99.53 100.0
**x* WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 2079. TO 22670.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)
JE Fuller / Hydrology & Geomorphology, Inc. Page 7 of 9

FCD 99-14
December 1999



Galloway Wash FDS - 1vu-Year 24-Hour HEC-1
Normal Depth Channel Routing Blocks

Storage Routing through SUBBASIN : 270300

Parameters Used:

NSTPS B Number of subreaches
ITYP FLOW Type of Initial Condition
RSVRIC -1.00 Initial Condition
X 0.00 Working R and D coefficient

Normal Depth Data

246 RC NORMAL DEPTH CHANNEL
ANL 0.100 LEFT OVERBANK N-VALUE
ANCH 0.030 MAIN CHANNEL N-VALUE
ANR 0.100 RIGHT OVEREANK N-VALUE
RLNTH 12750. REACH LENGTH
SEL 0.0275 ENERGY SLOPE
ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
--- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK ---
248 RY ELEVATION 104.00 94.00 93.00 50.00 50.00 93,00 94.00 104.00
247 RX DISTANCE 1000.00 1015.00 1095.00 1095.50 1128.50 1129.00 1209.00 1224.00
* ok *
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE 0.00 7.14 14.34 21.59 28.89 47.19 86.77 129.12 171.95 215.2
OUTFLOW 0.00 159.61 495 .66 954.04  1510.56  2243.41  3332.27 4787.38  6534.44  8546.1
ELEVATION 90.00 90.74 91.47 92.21 92.95 93.68 94.42 95.16 95.89 96.6
STORAGE 259.04 303.29 348.03 393.24 43B8.93 485.09 531.74 S78.86 626 .45 674.5
OUTFLOW  10804.41 13295.89 16010.20 18938.96 22075.20 25413.05 28947.43 32674.00 36588.91 40688.7
ELEVATION 97.37 98.11 98.84 59.58 100.32 101.05 101.79 102.53 103.26 104.0
**+* WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR CUTFLOWS BETWEEN 160. TO 40689.

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

JE Fuller / Hydrology & Geomorphology, Inc. Page 8 of 9
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Galloway Wash FDS - 10u-Year 24-Hour HEC-1
Normal Depth Channel Routing Blocks

Storage Routing through SUBBASIN : 300310

Parameters Used:

NSTPS 1 Number of subreaches
ITYP FLOW Type of Initial Condition
RSVRIC -1.00 Initial Condition
X 0.00 Working R and D coefficient

Normal Depth Data

273 RC NORMAL DEPTH CHANNEL
ANL 0.085 LEFT OVERBANK N-VALUE
ANCH 0.040 MAIN CHANNEL N-VALUE
ANR 0.085 RIGHT OVERBANK N-VALUE
RLNTH 4080. REACH LENGTH
SEL 0.0184 ENERGY SLOPE
ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
--- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK ---
275 RY ELEVATION 100.00 100.00 93.00 90.00 90.00 93.00 100.00 100.00
274 RX DISTANCE 0.00 0.00 105.00 114.00 149.00 158.00 263.00 263.00
* %k *
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE 0.00 1.80 3.76 5.88 8.15 10.57 13.18 16.42 20.43 25,29
OUTFLOW 0.00 61.47 198.08 395.74 650.40 960.63  1341.46  1822.52  2380.24  3021.9
ELEVATTION 90.00 90.53 91.05 91.58 92.11 92.63 93.16 93.68 94.21 94.7
STORAGE 30.79 37.14 44.27 52.18 60.86 70.32 80.56 91.58 103.38 115.9
OUTFLOW 3753.79  4581.70 5511.09 6547.19  7695.05 8959.56 10345.51 11857.56 13500.26 15278.1
ELEVATION 95.26 95.79 96.32 96.84 97.37 97.89 98.42 98.95 99.47 100.0
WARNING --- ROUTED OUTFLOW ( 15346.) IS GREATER THAN MAXIMUM OUTFLOW ( 15278.) IN STORAGE-OUTFLOW TABLE
WARNING --- ROUTED OUTFLOW ( 15314.) IS GREATER THAN MAXIMUM OUTFLOW ( 15278.) IN STORAGE-OUTFLOW TABLE
JE Fuller / Hydrology & Geomorphology, Inc. Page 9 of 9
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Galloway Wash FDS NSTEPS Check
100-Year 24-Hour and 6-Hour Discharges

24-hour, 100-year
HEC-1 HEC-1  Manning
Routing HEC-1 Reach Route Time Velocity Velocity

Reach Q100 new Length (ft)  (hour) (fps) (fps) NSTEPS

270-300 4140 12750 0.33 10.7 5.4 8
280-295 5492 13560 0.25 15.1 10 5
282-286 2571 11240 0.41 76 T2 5
284-286 1110 7590 0.17 12.4 7.8 3
286-287 3637 4410 0.16 7 8.6 2
287-288 4466 1370 0 - 10.8 1
290-295 5944 2620 0.09 8.1 14 1
295-300 10908 2895 0 - 18 1
300-310 13664 4080 0.09 12.6 9.3 1

6-hour, 100-year
HEC-1 HEC-1  Manning
Routing HEC-1 Reach Route Time Velocity Velocity

Reach Q100 new Length (ft)  (hour) (fps) (fps) NSTEPS

270-300 3749 12750 0.33 10.7 53 8
280-295 4686 13560 0.25 181 94 5
282-286 2427 11240 0.33 95 7.4 5
284-286 1155 7590 0.17 124 7.8 3
286-287 3397 4410 0.17 72 8.5 2
287-288 4017 1370 0 - 10.6 1
290-295 5158 2620 0.08 9.1 13.6 1
295-300 9070 2895 0 - 177 1
300-310 11371 4080 0.08 14.2 9 2

JE Fulfer Hydrofogy Geomorphology, Inc.
FCD 99-14
January, 2000



Galloway Wash FDS Normal Depth Routing
8-Point Cross Sections

Routing Reach 270300

12 .50

10.00 -

7.504

elevation (ft)

5 .00 -

2.50+

0.00 -

T T T T
1000.00 1050.00 1100.00 1150.00 1200.00
horizontal position (ft)

Routing Reach 280295

20.00

15 .00 +

10.00 4

elevation (ft>

5 .00

0.00+

T T T T
1000.00 1050.00 1100 .00 1150.00 1200.00
horizontal position (ft)
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Galloway Wash FDS Normal Depth Routing
8-Point Cross Sections

Routing Reach 282286

elevation (ft2

T T T T
0.00 50.00 100.00 150.00 200.00 250.00
horizontal position (ft)

Routing Reach 284286

elevation (ft)

0.00 -

T T T T T
0.00 23 .00 50.00 75 .00 100.00 125.00
horizontal position (ft)
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Galloway Wash FDS Normal Depth Routing
8-Point Cross Sections

Routing Reach 286287

95 .00

4 .00

3 .00

2 .00

elevation (ft)

1.00

0.00

T T T T
0o.00 50.00 100.00 150.00 200 .00 250.00
horizontal position (ft)

Routing Reach 287288

elevation (ft)

T T T T T T T
0.00 50.00 100.00 150.00 200.00 250.00 300.00 350.00
horizontal position (ft)
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Galloway Wash FDS Normal Depth Routing
8-Point Cross Sections

Routing Reach 290295
10.00
7.50
-~
-
L™
b
c
£ 5.00
£
]
3
1
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o
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T T T
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horizontal position (ft>
Routing Reach 295300
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L
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0.00 - |
T T T
0.00 50.00 100 .00 150.00 200.00
horizontal position (ft)
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Galloway Wash FDS Normal Depth Routing
8-Point Cross Sections

Routing Reach 300310

10.00 A

elevation (ft)

0.00

T T T T T
0.00 50 .00 100 .00 150.00 200.00 250.00
horizontal position (ft)
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Appendix D.4
Reservoir Routing Data



W B OE B N

1
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- DESERT MOUNTAIN PROPERTIES
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~ JULY, 1995
-~ REVISED: MARCH, 1996
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LINE

138
jad
140
14§
142
143
144
145
144
147
148
149

150
154
152
153
154
1338
154

157
138
159
160

50 3ovd

Ny ey L ML VIR O LT Ol S AT (PN 1A A T e B R - o g, .
FLCM TR AL N e e PRI S L ey Y R i, Bl R R L R e e AN e L S )

HEC-1 INPUT PAGE 4

L1 SN, (SSRPNDR,, SRNNS, SRS (UMM | NUNH RSP, [N, | NI, - OIS |
KK RO79.1

KH ROUTE CO79 THROUBM PROP, DET. BASIN NO.S-1 AT CMARLES BLAIR MCDONALD DR,
KN BASIN DUTLET INVOLVES &=12°X 4" RCB'S WITH 2 BARRELS FLOW-THRU AND

KN 4 BARRELS RECEIVING FLOM FROM FRONT, BACK AND SIDE ®EIR

KO 3 2

RS I STR 0

sV 0 .097 0.992 3.428 7.831 14.4%3 18,472 Z3.549 29.425 36.080
SV 432

5Q 0 110 133 B75 1157 1380 1489 1838 73\ 3399
50 4778

SE 2656.5 2658 2460 2642 2u64 2646 ZhET  26bE 2449 2870
SE 2471

KK SUBT7S

Ky COMPUTE HYDROGRAPH FOR SMALL D.A. CONTRIBUTING FROM NORTH BETWEEN

K C.B.M.DR. AND INTERIOR S5TR.(EMBANKMENT).

BA  0.02

LS 0 B2 10

K 104 .08 .15 100

RC 1400 .055  .045 1.0 TRAP 10 10

KK Cost

KM COMBINE SUBTS AND RG79.1

HC 2

i

B-48

*ONI 1S3 N-¥ £86TEPEZAT BE!GT EB6GT/BZ/@T
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LINE

O W e LAl B

29

o
32
33
J4

pE  Fovd

HEC-1 INPUT

IDuacsess Leewiaes 2eeiin PP ITRPRRRY PRRTRURS: PRPPIPRY - POy PR - A Sy

¥DIAGRAM

1D DEVELOPED CONDITION HYDROLOGY

iD DESERT MOUNTAIN DEVELGPMENT S~1 DETENTION BASIN

10 100-YEAR 6-HOUR _STORM

BY:A-N WEST, INC.PHX.AZ.

FILE:S1DHTNDV
BY:A-N WEST,INC

DATE:ANIONSZ  REV.2/22/9

D INCLUDES PROPOSED S-1 DET, BASIN AT CHARLES BLAIR MCOGNALD DR.
3 300

(1.94) (2.25)
(2.85) (3.27)
{3,38) {3.B7}

(3.79) (4.34)
(4.20) (4.80)

17
10 5
KX SUBSO
! CONPUTE HYDRDGRAPH
m FEER RS
KM THE FOLLOWING VALUES ARE ENTERED ON THE PH RECORD FOR THE RESPECTIVE
KN 2, 10, 25, 50, 100, YR. STORMS.
K§  #e*eCAUTION®## THE VALUES IN ( ) ARE TO BE USED FOR 24-HR.STORMS ONLY,IN
K FIELDS 9 AND 10 RESPECTIVELY OF PH RECOAD,
KN FHHCAUTIONt® ALSO A 5 MINUTE TIME ORDINATE (FIELD 1 OF IT RECORD) SHALL
KM BE USED FOR 24 - HR STORMS AND A 3 NINUTE ORDINATE FOR
KN &~ HOUR STORMS.
K 2050 2.419 037 0,48 1,09 1.27  1.39  1.62
KM 10:10  2.419  0.52 1.0t 1.68 1. 2,10 2.42
KM 25: 2419 0,82 1,20 2.0 2. 2.51  2.88
M kR
K S0r  2.819 0.9 L. 2,27 .40 2.82 3.4
K§ 100: 2,419 076 . 2,53 2.89 3.4 3.80
BA  0.450
PH 2419 076 149 2,53 2.89 314 3.40
(s 0 85.8 10 Cxerv e Ma. NerdhoX.
K 100 .05 .25 100
AK 2200 0.040  .045 075  TRAP 10 10
RK 4000 ,033  .045 1.0  TRAP 25 10
KK ROS
KA ROUTE SUBSO TO CO51
RS 1 FLOW -1
RE .05 .035 .09 1500  .035
RY 0 5 80 85 115 120 195 200
RY 4 2 L5 0 0 1.5 2 4
KK 5uUBS4
K COMPUTE HYDROGRAPH
BA  0.177
LS 0 8 10
XK 100 .05 .25 100
RK 1700 .032  .04%  .035  TRAP 10 10
RC 2900 .037 045 1.0  TRAP 15 10
KK CO51
KX COMBINE SUB S0 AND SUB 54
HC 2 -

B-45

"ONI 1S3M N-¥
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Appendix D.6
Hydrologic Calculations



PR L e R R R L L L R T
* - " -
L FLOCD HYDROGRAPH PACKAGE [(HEC-1) & W U.S. ARMY CORPS OF ENGINEERS kL
*: MAY 1951 & x HYDROLOGIC ENGINEERING CENTER .
T VERSION 4.0.1E Lo * 609 SECOND STREET *
¥, o * DAVIS, CALIFORNIA 95616 .
* RUN DATE 12/30/99 TIME 14:07:18 & & (916) 551-1748 >
* = * *
R A TR T AR AN A RN AN N R RN AR R R R R AR R et T e i

X X XAXXXXK KXAXX X
X X X X X XX
X X X X X
XXXAXXX XXX X XXXXX X
X X X X X
X X X X X X
X X RDXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HECLIDB, AND HECLKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATICN INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE FBws v ww = L sevazara s B sliea s R S Aics sxnied Bei ¥ BRI a5 o WPsia oia ans By vd S B e ee nne 10

1 ID FLOODPLAIN DELINEATION STUDY OF ANDORA HILLS & GALLOWAY WASHES

2 ID FCD 99-14

3 ID BY JE FULLER/HYDROLOGY & GEOMORPHOLOGY, INC.

4 ID FOR THE FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

5 ID DECEMBER 1999 FILENAME: GWM224 .DAT

6 ID ’**ﬁk*ﬁti’ii’!Qti***iit**t*‘**Ttl‘l‘ﬂﬂkﬁ“ﬂtﬁ(iﬁitt’tiﬁ!t**i’t*tttit**f*

i ID 100 YEAR ANALYSIS 24-HOUR STORM USING JD RECORDS

8 1D MCUHP2 USED FOR UNIT HYDROGRAPHS

9 ID R R A R R R I R R 2 IR e b 0 S S
10 1D PRELIMINARY
14 iD DDM MCUHP2 GALLOWAY WASH FLOODPLAIN DELINEATION STUDY, FCD NO. 99-14

*DIAGRAM
12 IT 5 01DECSS 0005 400
13 I0 5
14 IN 15
15 JD 4 .80 0.01
16 PC .000 .002 .005 .008 .011 .014 .017 .020 .023 .026
17 PC 029 .032 .035 .038 .041 .044 .048 .052 -056 . 060
18 PC .064 .068 .072 .076 .080 .085 .090 .085 -100 .105
19 PC -110 +115 .120 -126 =133 .140 -147 .155 .163 172
20 PC .181 .191 .203 .218 .236 255 .283 .387 -663 707
Z1 PC < 135 .758 -776 -791 .804 +BL5 . 825 .834 .842 .849
22 PC .856 .B63 -869 .875 .881 .887 .893 .898 .903 .908
23 PC et KX .918 =922 -926 .930 . 934 .938 -942 . 946 +950
24 PC .953 .956 -959 .962 . 965 .968 .871 . 574 -977 . 980
25 PC .983 .986 .989 - 992 S5 .998 1.000
26 JD 4.78 1
27 JD 4.51 10.00
28 JD 4.37 20.00
29 JD 4.11 70.00
*

= DDM *exxx Updated *****

30 KK GWWl_1
31 KM BASIN GWW1_1

32 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

33 KM L= 4.6 Lca= 2.0 §= 196.1 Kn= .039 LAG= 48.4

34 KM  DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN

35 BA  2.55

36 LG .19 .25 5.30 .26 9.00

37 v 178. 178. 435, 760.  1042. 1288. 1519,  1641. 1701.  1658.
38 UI  1545.  1299.  1089. 907. 762. 641. 524. 438. 163. 312.
39 uI 272. 196. 188. 134. 122. 122, 78. 43, 43. 43.
40 Ul 43. 43, 43. 43. 43. 0. Q. 0. 0. 0.
41 U1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

* DDM *hehE Prajérveg ExEr



42
43
44
45
46
47
48

LINE

92
33
54
85
96

FEZEEER

=

D
KM
KM
RS
sV
sV
sQ
sQ

SE
SE

*

RR282

STORAGE ROQUTING AT CHARLES BLAIR MCDONALD DRIVE

FROM A-N WEST, INC., DETAILED DRAINAGE DESIGN REPORT FOR DESERT MOUNTAIN

PROPERTIES, PROPOSED DETENTION BASIN NO. 5-1, JULY, 1995, REVISED MARCH 1996

Culvert is 6-12'x4' CBC with 2 unrequlated boxes and 4 which are regulated

by 2-3'x2' orifices and front, and side weir inlets. The orifice entrance

inverts are 2' above the invert of the 2 unregulated culverts. The weir
HEC-1 INPUT

...... Parsrs v =Blism enmrmadt 3 o e i 2e i e wes o asannties v 20 pBsss gs 588 oo 10

inlet invert is approximately 11' above the invert of the 4 regulated
culvert openings

1 STOR -1

0 .097 0.992 3.428 7.831 14.433 18.672 23.649 29.425 36.060
43.2

0 310 433 875 1157 1380 1489 1838 2386 31399
4778

2656.5 2658 2660 2662 2664 2666 2667 2668 2669 2670

2671

* DDM kwier Preserved TXEix

KK
XM
KM
KM
KM
BA
LG
UI
uI
uI
ur
Ul

*

KK
KM
KM
RS
RC
RX
RY

RL
*

KK
KM
KM
KM
KM
BA

ID

LG
uI
uI
uI
uI

*

SLOPE = (2650-2390}/11240
5 FLOW =1
0.055 0.045 0.055 11240° 0.0231
0 0 102 105 145 14B 250 250
100 100 96.5 L 95 96.5 100 100
0.70 95
DDM *#xxk Updated *****
GWW1_2
BASIN GWW1l_2
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 3.9 .Loas= 19 8= 164.9 Kn= .039 LAG= 45.2
DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN
1.04
w20 -25 5420 28 2.00
78. 78. 228. ¥61. 493 . 604 . 690. 740 . 739, 694.
597.. 496 . 405. 336. 278. 227 186. 153. 128. puiak: 2
82. T2l 53 . s 43. 19. e 5. 26 B b 0L
i 19 19. 0. 0. 0. 0. 0. 0. 0.
0. 0. [39 (5153 0. 0. a. (i 8 0. 0.
* DDM *akw* Pregerved twveww
284286
ROUTING REACH FROM CP 284 TC 286 THROUGH SUBBASIN GWW1_3
SLOPE = (2585-2390)/7590
3 FLOW i |
0.05 0.045 0.05 7590 0.0257
0 0 40 42 97 89 139 139
100 100 g6 95 a5 96 100 100
0.70 25
* DDM ko Updated LA R 2 X
GWW1_3
BASIN GWW1_3
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 2.8 Leca= L5 S= 137.8 Kn= .039 LAG= 137.8
DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN
1:52
HEC-1 INPUT
,,,,,, Tos s som s B wmemm e s e 55 sl EEsEs e wererreeiis 5w s ol sl g sressidies o5 wsibQ
19 vas 5.60 23 5.00
135. 201 . 505 785 1033 1207. 1296. 1254 1111. 881.
699 559 442 346 275 223 174 143 S8 93
72 33 33 33 33 33. 33 o] 0 0
Q 0 0 0 o] 0. a 0 o] o]

282286
ROUTING REACH FROM CP 282 TO 286 THROUGH SUBBASIN GWW1l_3

* DDM *EEEY Pregerved *wies

KK
KM
HC

CP286

COMBINE ROUTED FLOW FROM GWW1_1 AND GWW1_2 WITH RUNOFF FROM SUBBASIN GWW1 3

3

PAGE

PAGE



100
101
102
103
104
108
106
107

108
109
110
111
112
113
114
o
116
147
118
119

120
121
122

123
124
125
126
127
128
129
130

LINE

131
132
133
134
135
136
137
138
139
140
141
142

143
144
145

146
147
148
149
150
151
152
153
154
155

*

* DDM

krex Préserved: Ewias

KK 2B6287
KM ROUTING REACH FROM CP 286 TO 287 THROUGH SUBBASIN GWW1 4
KM SLOPE = (2390-2300) /4410 .
RS 2 FLOW ~1
RC 0.05 0.045 0.05 4410 0.0204
RX 0 Q 940 32 p i 159 249 249
RY 100 100 37 95 95 g7 100 100
RL 0.70 95
*
* DDM ok kW Upda.ted LA 2]
KK CWW1_4
KM  BASIN GWW1 4
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 3.6 Lca= 2.1 S= 274.7 Kn= .040 LAG= 43.0
KM DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN
BA 1.00
LG .20 «25 5.80 .20 1.00
ul 79. B2. 253.. 3189. 7 546 . 717 753 730.
uUr 544, 443 . 365. 298. 241. 196. 159. 133 195
()8 P 54. 54. 38. 19 15. 15~ K Y 19
ur 19, O 0. 0. 0. 0. 0. 0. B
Ul 0. 0. Q. 0. L 18 0. 0. &, B...
*
* DDM **ws¥ DPreserved **wix
KK cp287
KM COMBINE ROUTED FLOW FROM CP286 WITH RUNOFF FROM SUBBASIN GWW1_4
HC 2
*
- DDM ko W Presewed LA RS 5 )
KK 287288
KM ROUTING REACH FROM CP 287 TO 288 THROUGH SUBBASIN GWW1_6
KM SLOPE = (2300-2260) /1370
RS 1 FLOW =1
R 0.05 0.04 0.05 1370 0.029%2
RX 0 0 125 127 227 229 354 354
RY 100 100 95 93.5 93.5 S5 100 100
RL 0.70 893:5
*
* DDM Ahoh kW Updated LR 2
HEC-1 INPUT
LB ot Yoaiw diin o Biaoaha i o Ny 2y iR - =ERE R e Sl B uininss & Wharia sl 3 Bii o8 nasian B
KK GWW1 5
KM  BASIN GWW1_S
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 3.6 Lcas= 1.9 S= 112.6 Kn= .034 LAG= 41.2
KM DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN
BA .98
LG ~k6 .23 6.20 19 24.00
Ul 80. 96. 268. 423, 556. 685. 749. 770. 727.
UI 5i1. 410, ais., 268. 215 17%. 144. 121. 85.
Ul 55 §58%. 38. 20: 20, 20. 20. 20. 20.
uI 0. 0. 0. 0. B 0. 0. G 0.
Ul 0. 0. 0. a. 0. 0. 0. 0. 0.
*
* DDM Exrdk Praserved, *eves
KK CpP288
KM COMBINE ROUTED FLOW FROM CP287 WITH RUNOFF FROM SUBBASIN GWW1l S
HC 2
*
* DDM wkkrw Updated *h*r*
KK GWW1 6
KM  BASIN GWW1_6
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 2.6 Lea= 1.3 S= 164.8 Kn= .040 LAG= 34.8
KM DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN
BA 539
LG .20 .25 530 .24 .00
uI 57 100. 240. 366. 473 . 534. 545. 500. 398.
uI 243. 188. 144. 114. 101 65. 54. 39. 39.
uI 14. 14. 14. 14. 14. 0. 0. Q. 0.

668.

PAGE
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r
20.

309.
14.

Lar telk



157
158
159
150

161
162
163
164
165
156
167
168

LINE

169
170
171
172
173
174
175
1786
2T
178
179
180
181
182
183

184
185
186
187
188
189
190
191
192
153
194

195
196
197
198
159
200
201
20z
203
204
205
206

LINE

ur 0. 0. Q. 0. 0. 0. 0. 0. 0 G

*

* DDM **®xx Pregerved HAkhk

KK CP290

KM COMBINE RUNOFF FROM SUBBASIN GWW1l 6 WITH ROUTED FLOW FROM CP288
HC 2

W C=FLOW

*

* DDM *hiwr Pregerved wkxews

KK 290295

KM ROUTING REACH FROM CP290 TO CP295 THROUGH SUBBASIN GWW3_ 1

KM SLOPE = (2230-2170) /2620

RS 1 FLOW =1

RC 0.05 0.035 0:::09 2620 0.0229

RX Y] 0 80 g2 182 164 244 244
RY 100 100 32 90 90 92 100 100
RL 0.70 S0

*

* DDM *#axx pdated ****x
HEC-1 INPUT PAGE

KK GVw2
KM BASIN GVW2
kM THE FOLLOWING PARAMETERS WERE PROVIDED FCOR THIS BASIN

KM L= 5.5 Lca= 2.8 8= 371.1 Kn= .043 LAG= 656.7

KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN

BA 6.02

LG .20 23 6.20 <18 12.00

ur 358 . 358. 620. 1194. 1689. 2184. 2513. 2754. 3334. 4259.
Ul 3145. 2434. 21575 1998. 1821. 1680. 1506. 1395. 1202. 1046.
Ul g2 57 857. 807. 748. 594. B35 457. 435, . 392, 392.
Ul 2B0. 274 . 274. 220. 1755 175. b7 23 1785 152. 9.
Ul 69. 69. £9. 9., 69. €9. 89. 69. 69. 69.
Ul 69. 69. Q. a. Q. 0. 0. 0. 6. Q.
Ul 0. a. 0. 0. 0. 0. 0. Q. 0. 0.
W C=FLOW

* KK2B0285

* KM REACH EXTENDS FROM X-SECT. 320.000 TO X-SECT. 2460.000

* RS 4 FLOW =L

* BV 0 L3 227 254 299

* 8Q 0 4265 6389 7470 9393

* DDM LR ER R Preserved ok ke

KK 280295

KM Normal depth channel route from CP280 to CP295 through subbasin GVW3_1
KM Source: modified from GVSCE (1997) HEC-1 for FCD 95-28

KM Hydrology Field Reconnaissance, page 12

KM slope and length revised by JEF

KM SLOPE = (2515-2170)/13560

RS 5 FLOW =i

RC 0.080 0.050 0.070 13560 0.0254

RX 1000.0 1020.0 1040.0 1040.1 1202.9 1203.0 1223.0 1243.0
RY 110.0 100.0 80.0 90.0 850.0 50.0 100.0 110.0
RL 0.80 90.0

*

* DDM  **#%*% Updated ***++

KK GVW3 1
KM  BASIN GUW3_1
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KM L= 3.3 Lca=s 1.5 8= 184.3 Kn= .043 ©LAG= 42.3

KM DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN

BA 1.04

LG .20 25 5.20 .26 .00

Ul 83. 9% . 271. 421. 558 595 164 . 796 . 765. 683.
Ul 556, 453. 3e8. 301.. 242. 196. 160. 13z2. 105. 88.
Ul a5. 57:s 5% 24. 20. 20. 20. 20. 20. 20.
Ul 20. 0. 0. (i Q. 0. iz 0. 0. 0.
uI 0. 0. 0. 0. Q. Q- 0. 0. Q- 0.

* DDM rhbkd Pregerved wewew
HEC-1 INPUT PAGE



207
208
209
210

211
212
213
214
2L5
216
217
218
218
220
221
222

223
224
225
226
227
228
229
230
231
232
233
234
235
236
217
238

238
240
241
242
243
244
245
246
247
248
249
250

LINE

251
252
253
254
FEE
256
257
258
259
260
261

262
263
264
265

266

KK CP295
KM COMBINE SUBBASIN RUNOFF FROM GVW3 1 WITH ROUTED FLOWS FROM
KM CP280 AND CP230
HC 3
*
* DDM **wdd Pregerved rxwwx
KK 295300
KM Normal depth channel route from CP295 to CP300 through subbasin GWW3 2
KM Source: modified from GVSCE (1997) HEC-1 for FCD 95-28
KM Hydrology Field Reconnailssance, page 10
KM Elevations were adjusted up 0.3' from field boock
KM slope and length revised by JEF
KM SLOPE = (2170-2100) /2895
RS 1 FLOW =
RC 0.050 0.035 0.050 2895 0.0242
RX Q o] 60 64 139 143 2013 203
RY 100 100 95 91 g1 85 100 100
RL 0.60 ol
* DDM LA S Updated LA A S R
KK GVW1
KM BASIN GVW1
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 6.2 Lca= l.6 S= 298.9 Kn= .045 LAG= 71.1
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN
BA 4.90
LG .20 17 6.80 13 17.00
uI 232. 232, 232. 850 7589. 1028. 1368. 1513 1688 1830
Ul 2103. 2570. 28TV 1787, 1567. 1414, 1338. 1241 1155 1088
ur 997. 924. B851. 762. 677. 506. 568. 540 . 514. 486 .
uI 397 382. 308. 297. 284. 254 . 254. 230. 178. 178.
uI 178, 75, 114. 114. 114. 114, 114. 114. 88. 45.
uUI 45. 45. 45, 45, 45. 45, 45. 45. 45. 45.
ur 45. 45, 45. 45. 45. 0. 0. 0. 0. 0.
1558 B 0. 0. 0. 0. 0. 0. o. 0. 0.
Al C=FLOW
-
* DDM ENFAF Pregerved wMhk
KK 270300
KM Normal depth channel route from CP270 to CP300 through subbasin GVW3_2
KM Source: modified from GVSCE (1997) HEC-1 for FCD 95-28
KM Hydrology Field Reccnnaissance, page 13
KM slope and length revised by JEF
KM SLOPE = (2450-2100)/12750
RS 8 FLOW =1
RC 0.100 0.030 0.100 12750 0.0275
RX 1000.0 1015.0 1095.0 1095.5 1128.5 1129.0 1209.0 1224.0
RY 104.0 94.0 93.0 20.0 80.0 93.0 94.0 104.0
RL 0.95 20.0
ZW C=FLOW
* DDM ook ok & U’pdated LA S & 8 3
HEC-1 INPUT PAGE
TR arevessea = Rosos wov i v 2 I e SRS L e e B 5l raeis P wik e e 1 T, 10
KK GVW3_2
KM BASIN GVW3 2
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 2.4 Lca= 1.3 S= 144.6 Kn= .043 LAG= 36.8
KM DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN
BA .97
LG .20 25 5.30 .24 .00
Ul 89. 140. 344. 535. 695. 808. 852, 813. 691. 548 .
Ul 431, 342. 267. 211. 167. 136. 96. 82. 61. 61.
Ul 26. 22 22. 22. 22. 22. 22. 0. a. 0.
Ul e Bix 0: 0. 0. B 0. 0. o] 0.
-
* DDM *RaEs Pregeryved wewes
KK CP300
KM COMBINE SUBBASIN RUNOFF FROM GVW3_2 WITH ROUTED FLOWS FROM
KM CP295 AND CP270
HC 3
*
* DDM EEEEY Preservad XLl
KK 300310



287
268
269
270
271
272
2T
274
275
276

2717
278
279
280
281
282
283
2B4
285
286
287

LINE

288
289
290
291
292

293

KM Normal depth channel route from CP300 to CP310.
KM Source: modified from GVSCE (1997) HEC-1 for FCD 95-28
M Hydrology Field Recconnaissance, page 9
KM slope and length revised by JEF
KM SLOPE = (2100-2025) /4080
rS 2 FLOW -1
RC 0.085 0.040 0.085 4080 0.0184
RX Q 0 105 114 149 158 263 263
RY 100 100 23 90.0 90.0 93 100 100
RL 0.95 20.0
*
- DDM LA S Updated LR R XY
KK GVW3 3
KM BASIN GVW3_3
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
M L= 1.9 Lea= 3 S= 135.6 Kn= .040 LAG= 28.2
M DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN
BA .34
LG 20 .25 5.00 <19 2.00
uI 41. 105. 224. 324. 380. 380. 219 234, 172
Ul gl &9, 49. PE. 28. 185, 1G. 10. 18-,
Ul 0. a. 0. O 0. 0. a. Q:
Ul 0. a. 0. Q. 0. 8= a. 0.
x
* DDM Akk4x Preserved Hiriew
HEC-1 INPUT
IDRs w2 5. - L . L e enmene e L S B me s Bne ca v T b5 wid B commeas
KK CP310
KM COMBINE SUBBASIN RUNOFF FROM GVW3 3 WITH ROUTED FLOWS FROM CP300
KM TOTAL FLOW IN GALLOWAY WASH AT ITS CONFLUENCE WITH CAVE CREEK
HC 2
ZW C=FLOW
*
zZZ

126.
10.

PAGE

wid



SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLCW
NO. {.] CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
30 GWW1_1
v
v
a2 RR282
v
v
58 282286
66 . GWW1 2
v
: v
78 . 284286
86 . : GWWL_3
97 EEIBE o sovsmpunctss soms b
v
v
100 286287
1c8 ’ GWW1_4
120 [c) 1 P
v
v
123 287288
131 : GWW1_5
143 BBEEE LG cveov o i
146 2 GWW1 6
157 CP200:: o viis Zi¥ia AR
v
v
161 290295
169 . GVW2Z
s v
; v
184 ; 280295
195 v ; GUW3_1
207 BBEHE o sunem Fmsmimmsas i A
v
v
211 295300
223 : GVW1
2 v
v
239 270300
251 : : GVW3_2
262 P00 T SR PR S S
v
v
266 300310
277 : GVW3_3
288 sy

(***] RUNOFF ALSO COMPUTED AT THIS LOCATION
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FLOOD HYDROGRAPH PACKAGE (HEC-1

RUN DATE

B S

13 10

1T

15 JD

18 PI

B PR T T R ]

“
* U.S. ARMY CORPS OF ENGINEERS

. HYDROLOGIC ENGINEERING CENTER
* 609 SECOND STREET
"
"
v
.

.
.

MAY 1991 -
.

DAVIS, CALIFORNIA 95616 ¥
.

.

‘

VERSION 4.0.1E

12/30/99 TIME 14:07:18 (916) 551-1748

-
*
"
*
w
-
w

-

B R T R ]

FLOODPLAIN DELINEATION STUDY OF ANDORA HILLS & GALLOWAY WASHES
FCD 99-14
BY JE FULLER/HYDROLOGY & GECMORPHCLOGY, INC.
FOR THE FLOOD CONTRCL DISTRICT OF MARICOPA COUNTY
DECEMBER 1999 FILENAME: GWM224.DAT
R R R T Lt R S
100 YEAR ANALYSIS 24-HOUR STORM USING JD RECORDS
MCUHF2 USED FCR UNIT HYDROGRAPHS
B e
PRELIMINARY
DDM MCUHP2 GALLOWAY WASH FLOODPLAIN DELINEATION STUDY, FCD NO. 99-14

OUTPUT CONTROL VARIABLES

IPRNT 5 FPRINT CONTROL
IPLOT 0 PLOT COUNTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

HYDROGRAPH TIME DATA

NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1DEC99 STARTING DATE
ITIME Q005 STARTING TIME
NQ 400 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2DEC99 ENDING DATE
NDTIME 0220 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL 0.08 HOURS

TOTAL TIME BASE 33.25 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATIONW FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

INDEX STORM NO. 1
STRM 4.80 PRECIPITATION DEPTH
TRDA 0.01 TRANSPOSITION DRAINAGE AREA

PRECIPITATION PATTERN

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Q.00 0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00
0.00 0.00 Q.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 Q.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
.00 0.00 0.00 0.00 0.00 0.00 0,00 0.01 0.00
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.03
0.03 0.09 0.09 0.0% 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00
0.00 .00 0.00 0.00 0.00 0.00 ¢.00 0.00 0.00
Q.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 Q.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Q.00 Q.00 0.00 0.00 .00 0.00 0.00 0.00 0.00

D000 O0O00D0LDODUO0000C0C0O0DOO0O00C O



26 JD

& BL

27 JD

0 PI

28 JD

0 PI

0.00 0.00
0.00 0.00
0.00 0.00

INDEX STORM NO. 2
STRM 4.78
TRDA 1.00

PRECIPITATION PATTERN

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.01 0.01
0.03 0.09
0.01 0.01
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 Q.00
0.00 0.00
0.00 0.00
.00 0.00

INDEX STORM NO. 13
STRM 4.51
TRDA 10.00

PRECIPITATION PATTERN

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.01 0.01
0.03 0.09
0.01 0.01
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
Q.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

INDEX STORM NO. 4
STRM 4.37
TRDA 20.00

PRECIPITATION PATTERN
0.00 0.00
0.00 0.00

0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00

PRECIPITATION DEPTH
TRANSPOSITION DRAINAGE AREA

0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 08.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.01 0.01 0.01
0.0% 0.09 0.01
0.01 0.01 0.01
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 .00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00

PRECIPITATION DEPTH
TRANSPOSITION DRAINAGE AREA

0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
Q.00 0.00 0.00
Q.00 Q.00 0.00
0.00 0.00 0.00
Q.00 Q.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.01 0.01 0.01
0.09 0.09 0.01
0.01 0.01 @01
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 Q.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 G.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00

PRECIPITATION DEPTH
TRANSPOSITION DRAINAGE AREA

0.00 0.00 0.00

OO0 0000000000000 O0ODO0OO0D0CO0OODO0O0OO0OO

OO0 0000000000000 ODO0O0OO0OO0O0DDODOOC O

.00
.00
.00

.00
.00

CO0O0O0COCO0COoCO0OOOODOoOO0O0C0CO0O000CO0OCCCOC O OO

CO0O000OOoO000000000000O00DO00OO000O0O

.00

.00

.00
.00

COoOO0CO0O0O0O0O0O0C0DO0O0ODOoOOoO0O00DO000000000OO0

OO 0000000000000 DOOC OO O

.00
.00
.00

.00

OO0 0000000000000 0000COoO0OOCOCOO

0O00000000000000D0O00OO0ODO0O0OLOOLOO0 OO

.00

.00

[« 3=l = « i« I « i = = '~ el o ol = = o I = e Mo e I« S« l = BN < B =}

OO0 00000000000O0OO00O0DO0OO00O0D0D00O0OO

.00

.00



29 JD

0 PI

DSS---ZOPEN:

OO0 00O000U0O0 D000 CO0OD000
L e
=

INDEX STORM NO.
STRM
TRDA

CO0O0COO0CURDOO0O0DDO0O0O0CO0O0ODO0O0O000OO0
o
—

5

4.

0.00 0.00 .00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.60
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0:00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
G.01 0.01 0.01
.09 0.09 0.01
0.01 0.01 0.01
0.00 0.00 0.00
0.00 0.00 .00
0.00 0.00 0.00
a.00 0.00 0.00
Q.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00

11 PRECIPITATION DEPTH

70.00 TRANSPOSITION DRAINAGE AREA

PRECIPITATION PATTERN

0.00

CO00Co000000ROCO000D00000C000O00O0
o
=

Unit:

----- DSS---ZWRITE Unit 71;

=~==PB5---ZWRITE Unit 71;:
fffff DSS---ZWRITE Unit 71;
fffff DSS---ZWRITE Unit 71;
fffff DSS---ZWRITE Unit 71;
————— DSS---2ZWRITE Unit 71;
-ZWRITE Unit 71;
————— DSS---ZWRITE Unit 71;

WARNING ---

WARNING

WARNING ---

WARNING

RQUTED CUTFLCW

ROUTED OUTFLOW

ROUTED OQUTFLOW

ROUTED OUTFLOW

(

(

(

{

7 b
Vers. 18
Vers. 18:
Vers. 18:
Vers. 18:
Vers. 18
Vers, 18:
Vers. 18:
Vers. 18:
15416.)
15476.)
15304.)
15437.)

CODO0OCO0OO00O0O000000CO0O00DO0ODOO0D0C OO0
=
[

0.00

0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00C 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.01 0.01 0.01
0.09 0.09 0.01
0.01 0.01 0.01
0.00 Q.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00

Existing File Opened, File: GWM224.DSS

DSS Versicn: 6-FT

//CP230/FLOW/0LDEC1999/SMIN//
//CP290/FLOW/02DEC1999/5MIN//
//GVW2/FLOW/01DEC1999/5MIN/ /
//GVW2/FLOW/02DEC199%/5MIN/ /
//GVW1/FLOW/01DEC1999/5MIN//
//GVW1/FLOW/02DEC1999/5MIN//

15 GREATER THAN MAXIMUM OUTFLOW
IS GREATER THAN MAXIMUM OUTFLOW
IS GREATER THAN MAXIMUM OQOUTFLOW

IS GREATER THAN MAXIMUM OUTFLOW

//270300/FLOW/01DEC1999/5MIN//
//270300/FLOW/02DEC1599/5MIN//

(

(

(=l =B B+ Nol- RN Hololalalolls ool ielollell-olc]

OO0 ODO0OO00DO0O00000000CO 00O

15278.

15278.

15278.

15278.

IN

IN

IN

IN

0000000000000 0OO00D00C O

OO0 0000000000 OLUO00C0O0DO0DO0O0O0DO0O0OO0O00O0O0O

00 0.00 0.00
o0 0.00 0.00
a0 0.00 0.00
0o 0.00 0.00
00 0.00 0.00
00 0.00 0.00
0o 0.00 0.00
00 0.00 G.00
00 0:00 0.00
a0 0.00 0.00
[elo] 0.01 0.00
01 0.01 0.03
01 0:01 0.01
00 0.00 0.00
00 0.00 0.00
a0 0.00 0.00
a0 0:.00 0.00
00 0.00 0.00
00 0.00 0.00
0o 0.00 0.00
00 0.00 0.00
00 0.00 0.00
a0 0.00 0.00
0o 0.00 0.00
20 0.00 0.00
0o 0.00 .00
co 0.00

00 a.00 0.00
00 0.00 0.00
0o 0.00 0.00
00 0.00 0.00
00 0.00 0.00
00 0.00 0.00
00 0.00 0.00
ao 0.00 0.00
0o 0.00 0.00
00 0.00 0.00
00 0.00 0.00
oo 0.00 0.00
00 ¢.01 .00
0l 0.01 0.03
01 0.01 0.01
00 0.00 0.00
00 0.00 0.00
oo 0.00 0.00
00 0.00 0.00
00 0.00 0.00
00 0.00 0.00
00 0.00 0.00
00 0.00 0.00
00 0.00 0.00
00 0.00 0.00
00 0.00 0.00
olv} 0.00 0.00
00 0.00 0.00
00 0.00

STORAGE-OUTFLOW TABLE

STORAGE-OQUTFLOW TABLE

STORAGE-QUTFLOW TABLE

STORAGE -OUTFLOW TABLE

=== sle e llsl el el el el e el lelo el oile]

COoO0O0O00000C00CoO00COO0000000 000 O

.00
-00
.00
.00
-00
00
=08
.00

00
.01
-03
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00



WAENING -

WARNING

WARNING

WARNING

WARNING -

ROUTED OUTFLOW

ROUTED QUTFLOW

ROUTED OQUTFLOW

ROUTED OUTFLOW

ROUTED OUTFLOW
---DSS---ZWRITE Unit
--DES--

ZWRITE Unit

715
g

15385.

15329.

15383 ..

15348.

15283,

VErs.
Vers,

) I8

) I8

18:
18:

GREATER THAN MAXIMUM OUTFLOW
GREATER THAN MAXIMUM OQUTFLOW
GREATER THAN MAXIMUM OQUTFLOW
GREATER THAN MAXIMUM OUTFLOW
GREATER THAN MAXIMUM OUTFLOW

//CP310/FLOW/01DEC1999/5MIN//
//CP310/FLOW/02DEC1999/5MIN//

(

15278.

15278.

15278.

15278.

15278.

IN

IN

IN

IN

STORAGE-OUTFLOW

STORAGE-QUTFLOW

STORAGE-OUTFLOW

STORAGE -OUTFLOW

STORAGE-QUTFLOW

TABLE

TABLE

TABLE

TABLE

TABLE



OPERATION

HYDROGRAFH AT

ROUTED TOC

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAFH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

STATION

GWWL_1

RR282

2822886

GWW1_2

284286

GWW1_3

CP286

286287

GWW1_4

CP287

287288

GWW1_5

Ccp288

GWWL_6

CP290

290295

GVW2

280295

GVW3_1

CP295

295300

GVW1

270300

GVW3_2

FEAK

FLOW

2571.

2407.

2192.

1310,

1051.

1916,

3637.

3614.

1170

4466,

4449 .

1258.

5421.

754 .

55944 .

5502.

5492

5107,

1178.

10908.

10847.

4141.

3B46.

1248.

TIME OF

RUNOF

FLOW IN CUBIC
TIME IN HOURS,

PEAK

T2

12.

1%

12

12.

12

12,

12

12.

124

12,

12.

12.

12.

1z2.

12

L2;

12.

12.

2.2

12.

12.

13.

12.

58

67

08

.50

&7

42

67

.83

50

&7

67

42

67

33

58

67

&7

92

50

75

75

83

T

42

AVERAGE FLOW FOR MAXIMUM PERIOD

6-HOUR 24 -HOUR
481. 129.
481. 129
472. 121
186. 47.
180 45
287. 75.
504 . 232,
859. 227.
1 B2 48.
1072. 271.
1070. 269.
231. Rtz
1279: 330.
108. 27..
1375. 355.
1371. 351
1225. 332,
1183. 298
186. 46.
2621. 665.
2618. 662.
1148. 318.
1136. 308.
177, 44 .

F SUMMARY

FEET PER SECOND

AREA IN SQUARE MILES

72-HOUR

93

g3.

BT

34.

32.

54,

167.

164.

355

196.

185.

48.

239.

1.9,

253

240.

215.

34.

480.

478.

230.

223.

32.

BASIN

ARER

14.

14.

.55

Bl

+a5

.04

-04

.52

J1X

=

.00

:

L

.98

.09

BB

.68

.68

.02

.02

.04

74

74

.90

.50

<37

MAXIMUM

STAGE

TIME

MAX



3 COMBINED AT

CP300
ROUTED TO
300310
HYDROGRAPH AT
GVW3_3
2 COMBINED AT
CP310

**% NORMAL END OF HEC-1 *#**

~====D§§-- -ZCLOSE Unit: 71,
Pointer Utilization:
Number of Records:
File Size: 45.8
Percent Inactive:

13664.

13596.

551

13668

12,

12

12 s

13.

83

22

25

92

File: GWM224 .DSS

0.25

A772..

3766.

67.

3819.

973

969.

iy £

983.

T03.

700.

T2

710.

20,

20.

20.

61

.34

95



B R R T TR N A T TR A I AR SR N R T T E kL b A A S
FLOCD HYDROGRAPH PACKAGE (HEC-1
MAY 1991
VERSION 4.0.1E

* "
% U.S. ARMY CORPS OF ENGINEERS .
. HYDROLOGIC ENGINEERING CENTER .
. 509 SECOND STREET *
. DAVIS, CALIFORNIA 55616 =
g .
. -
. %

RUN DATE 12/30/99 TIME 14:04:29 (316} 551-1748

*
* .
* -
+ *
* *
- *
- *
* *

D e TR R

X X KXXXXXX XXX X
X X X X X XX
X X X X X
AXXXXXX XXXX X EXXXX X
X X X X X
X X X X X X
X X NXXXXXX KXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HECLGS, HECIDB, AND HECLKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP Bl. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFPILTRATICN

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

41 HEC-1 INPUT PAGE 1
LINE ID....... 5 - SR, 3. Bisscann o Biess sacnizs B 2 s s Frs sie w5 B e wosr s ox wwve 10

1 D FLOODPLAIN DELINEATION STUDY OF ANDORA HILLS & GALLOWAY WASHES

2 1D FCD 9%-14

3 D BY JE FULLER/HYDROLOGY & GEOMORPHOLOGY, INC.

4 1D FOR THE FLOOD CONTROL DISTRICT OF MARICOPA CCUNTY

5 1D DECEMBER 1§59 FILENAME: GWM26.DAT

5 ID LR R e R R R R R R R R RS

7 1D 100 YEAR ANALYSIS 6-HOUR STORM USING JD RECORDS

B ID MCUHP2 USED FOR UNIT HYDROGRAPHS

9 ID *1*i’*tittit*i*t*’tiﬂ***wt‘w*ttwt':wa!ikkﬁtiti’tiit'*ttt**ti*ki'tt

10 1D PRELIMINARY

2 ID DDM MCUHP2 GALLOWAY WASH FLOODPLAIN DELINEATION STUDY, FCD NO. 99-14

*DIAGRAM

12 It 5 01DEC99 0005 400

13 10 5

14 IN 15

15 Jo 3.50 0.01

16 PC .000 .008 .016 .025 .033 .041 .050 .058 .066 .074
17 BC .087 .099 .118 .138 .216 .377 .834 .911 .931 .§850
18 PC .962 .972 .983 .§91 1.000

19 JD 3.48 0.50
20 JD 3.43 2.80
21 pC .000 .009 .016 .025 .034 .042 .051 .059 L0867 .076
22 pC .087 .100 .120 .163 .252 .451 .694 .837 .500 .938
23 PC .950 .963 .5875 .988 1.000

24 JD 3.23 16.0

25 PC .000 .015 .020 .030 .048 .063 .076 .090 .105 .119
26 PC L1358 153 L1175 .222 .304 472 670 .796 .868 .912
27 PC . 946 .960 .973 .987 1.000
28 Jo 2.84 90.0
29 PC .000 1021 .035 .051 .071 .087 .105 .125 .143 .160
30 PC .179 .201 .232 .281 .364 .500 .658 .73 .841 .8BB
31 PC .927 .945 .964 .982 1.000

* DDM wxwxx pdated *=xx+

12 KK GWW1_1

33 KM  BASIN GWW1 1

34 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

35 KM L= 4.6 Lca= 2.0 8= 196.1 Kn= .039 LAG= 48.4

16 KM DESERT/RANGELAND 5-CRAPH WAS USED FOR THE BASIN

37 BA 2.55

g LG .19 .25 5.30 .26 9.00

19 uI 178. 178. 435, 760.  1p42. 1288,  1519. 164l. 170l.  1658.
40 UI  1545. 1299.  1089. 907. 762. 641. 524. 438. 363. 312.
41 uI 292 196. 188. 134. 122. 122. 78. 43, 3. 43,
42 Ut 43, 43. 43. 43, 43. 0. 0. 0. 0. 0.

43 ur 0. o, 0. 0. 0. Q.. 0. 8. 0. 1029

&' m



LINE

LINE

59

* DDM rarad Pregerved wwwia

KK

hETEZZRRE

SV
sV
s5Q
s5Q
SE
SE

"

HEC-1 INFUT

RR282
STORAGE ROUTING AT CHARLES BLAIR MCDONALD DRIVE
FROM A-N WEST, INC., DETAILED DRAINAGE DESIGN REPORT FOR DESERT MOUNTAIN
PROPERTIES, PROPOSED DETENTION BASIN NO. S-1, JULY, 1995, REVISED MARCH 1996
Culvert is 6-12'x4' CBC with 2 unregulated boxes and 4 which are regulated
by 2-3'x2' orifices and front, and side weir inlets. The orifice entrance
inverts are 2' above the invert of the 2 unregulated culverts. The weir
inlet invert is approximately 11' above the invert of the 4 regulated
culvert openings.

1 STCR -1
0 .057 0.992 3.428 7.831 14.433 18.672 23.649 29.425 36.060
43.2
0 110 433 875 1157 1380 1489 1838 2386 3399
4778
2656.5 2658 2660 2662 2664 2666 2667 2668 2669 2670
2671

* DDM ®hwkd Pregerved evesk

KM
RS
RC
RX
RY
RL

*

282286
ROUTING REACH FROM CP 282 TO 286 THROUGH SUBBASIN GWW1 3
SLOPE = (2650-2390) /11240

5 FLOW =1
0.055 0.045 0,055 11240 0.0231
a 0 102 105 145 148 250 250
100 100 96:.5 85 95 96.5 100 100
&./70 85

* DDM ok k ok ok Updated LR S 21

KK GWW1_2
KM BASIN GWW1_2

KM THE FOLLOWING PARARMETERS WERE PROVIDED FOR THIS BASIN

KM L= 3.9 Lcas= I8 S= 164.9 Kn= .039 LAG= 45.2

KM DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN

BA 1.04

LG 20 «25 5.20 .28 2.00

ur 78. 78. 228. 361. 493. 604. 690. 740. T39. 694.
uI L e A 496 . 405. 336. 278. 227.. 186. 153 128. 108.
Ul 82. 2. 53 53 43, 19. 19. 139. 19, 18,
uI 19; 19. 19. g. 0. 0. 0. Q. 0. 0.
uI 0. 0. 0. By 0. 0. Q. 0. 0. 0.
-

* DDM *xx4s Preserved *rkiw

KK 284286

KM ROUTING REACH FROM CP 284 TO 286 THROUGH SUBBASIN GWW1 3

KM SLOPE = (2585-2330) /7590

RS 3 FLOW <k

RC 0.05 0.045 ¢.85 7580 0.0257

RX 0 Q 40 42 97 99 139 139

RY 100 100 96 958 95 96 100 100

RL Q.70 95

-

* DDM ke ke k Updated dok ke

KK
KM
KM
KM
KM
BA
LG
ur
uI
Ul
Ul

#

HEC-1 INPUT

GWW1_3
BASIN GWW1 3
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

L= 2.8 Lca= 35 S§= 137.8 Kn= .039 LAG= 37.8
DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN
1.:52
.19 «29 5.60 S23 5.00
13%. 201. 505. 785. 1633 1207. 1296. 1254. 1111 881.
699, 559, 442. 346. 275, 223, 174. 143. 98. 93.
T2 33z Fa. 33. 33, L . 0. 0. 0.
0. a. Q. 0. = 0. 0. 0. 0. 0.

= DDM *wxxkx Drogerved reraw

KK

CP286

PAGE

PAGE

2

3



100
101

102
103
104
105
106
107
108
109

110
T
112
113
114
5
116
117
118
3 Gl
120
121

122
123
124

LINE

125
126
127
128
129
130
131
132

133
134
135
136
137
138
139
140
141
142
143
144

145
146
147

148
149
150
151
152
153
154
155

COMBINE ROUTED FLOW FROM GWW1_1 AND GWW1 2 WITH RUNOFF FROM SUBBASIN GWW1- 3

ROUTING REACH FRCM (P 286 TO 287 THROUGH SUBBASIN GWW1 4

0

.0204
157
95

159
37

249
100

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

S=

274.7

Kn=

-040

DESERT/RANGELAND S5-GRAPH WAS USED FOR THE BASIN

ROUTED FLOW FROM CP286 WITH RUNCFF FROM SUBBASIN GWW1 4

1.00
523.
241.
i9.
0.
0.

HEC-1 INPUT

REACH FROM CP 287 TO 288 THROUGH SUBBASIN GWW1 6

0

.0292
227
93:5

646 .
196.
18,
0
B

229
95

LAG=

=

154
100

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

8=

112..6

Kn=

.034

DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN

24.00
556.
2494

20.
0.
0.

6B5.
171.

LAG=

749,
144.
20.

249
100

43.0

153
T3
re.

354
100

41.

T70:
121.
20.

COMBINE ROUTED FLOW FROM CP287 WITH RUNOFF FROM SUBBASIN GWW1_5

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

S=

164.8

Kn=

.040

DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN

KM

HC 3

*

* DDM *hkk+ Pregerved rrwes

KK 286287

M

KM SLOPE = (2390-2300) /4410

RS 2 FLOW =]

RC 0.0% 0.045 0.05 4410
RX 0 0 90 92
RY 100 100 97 95
RL 0.70 245
*

* DDM KWk Updated * ook

KK GWW1_4

KM BASIN GWWl 4

KM

KM L= 3.6 Lca= 2.1
KM

BA 1.00

LG .20 .25 5.80 .20
uI 79. 82. 253, 389.
ur 544. 443 . 365. 298.
UI T2l 54 . 54, 36,
Ul LS D & 0.
ur Bx o 0. Q.
*

* DDM arkkw Préegerved rokkke

KK CRZBT

KM COMBINE

HC 2

*

* DDM *rxxx Pregserved *rriw

D s 50 s E=wnave o ) = SNl 4
KK 287288

KM ROUTING

KM SLOPE = (2300-2260)/1370

RS 1 FLOW =,

RC 0.05 0.04 0.05 1370
RX 0 0 125 127
RY 100 100 85 93.5
RL 0.70 93.5
w

* DDM LR E 5 Updated LR R E RS

KK GWW1_5

KM BASIN GWW1 5

KM

KM L= 3.6 Lcas= 18
KM

BA - 38

LG BN 23 6.20 i
Ul 80. o6 268. 423.
Ul Ly 410. 335. 268.
uI 55. 5%. 38B. 20.
U1 0. 0. 0. D
854 0 (1158 0. 0.
*

* DDM LRSS Presel—ved ek ek

KK Cp288

KM

HC 2

*

- DDM LA E & 2 Updated ook ke

KK GWWl_6

KM BASIN GWW1_6

KM

KM b= 2.6 Lca= X3
KM

BA .59

LG » 20 <29 5.30 .24
Ul &7 100. 240. 366.

.00
473 .

534,

LAG=

545.

34.

8

500.

398.

668,

1

626.

20.

309.

PAGE

4



1586
157
158

159
160
161
162

[

LINE

163
164
165
166
167
168
169
170

171
172
173
174
TS
176
177
178
179
180
181
182
183
184
185

186
187
188
189
150
191
192
183
194
195
196

187
198
159
200
201
202

LINE

203
204
205
206
207
208

243. 188. l44. 114. 90. 65, 54. 35. 39. g,
2 R 14. 14. 1lq. 14. 0 B Vs 0 .
0. s Q. Q. 0. Q. 0. 0. 0. Q.

* DDM rhrEr Pregerved Siixk

KK
KM
HC
ZW

KK
KM
KM
RS
RC
RX
RY

RL
*

CP290
COMBINE RUNOFF FROM SUBBASIN GWW1_6 WITH ROUTED FLOW FROM CP2B8
2
C=FLOW

DDM Horsd Progerved soeeks

HEC-1 INPUT PAGE

290295
ROUTING REACH FROM CP290 TO CP295 THROUGH SUBBASIN GWW3_1
SLOPE = (2230-2170)/2620
1 FLOW =1
Q.05 0.035 0.05 2620 0.0229
0 0 :1¢} az 162 164 244 244
100 100 92 g0 90 92 100 100
0.70 90

* DDM ##xxx Updated **aw+

KK GVW2

KM BASIN GVW2

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KM L= 5.5 Lca= 2.8 S= 371.1 Kn= .043 LAG= 56.7

KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN

BA 6.02

LG .20 a3 6.20 18 12.00

Ul i58. 358 620. 1194. 1689. 2184. 2513, 2794. 3334. 4259.
Ul 3145. 2434. 21ET 1998. 1821. 1680. 1506. 1395, 1202. 1046.
Ul 917. 857. 807. 748. 594. 539. 457. 435, 392. is2.
Ul 280. 274. 274. 220. 175. 175, 175 175 152 69.
uI 69. 69. 69. 69. 69. 69. 69. 69. 69. 69.
UI 69. 69. 11 0. ag. 0. 0. 0. 0. 0.
Ul 0. i {a 2% 0. 0. oI B, 1) 0. 0.
ZW C=FLOW

*

* KK280295

* KM REACH EXTENDS FROM X-SECT. 320.000 TO X-SECT. 2460.000

* RS 4 FLOW -1

* SV 0 171 227 254 299

* 80 0 4265 6389 7470 9393

* DDM **%* Dregerved *rx*x

KK 280295

KM Normal depth channel route from CP280 to CP295 through subbasin GVW3_1

KM Source: modified from GVSCE (1997) HEC-1 for FCD 95-28

KM Hydrology Field Reccnnaissance, page 12

KM slope and length revised by JEF

KM SLOPE = (2515-2170)/13560

RS 5 FLOW =1

RE 0.080 0.050 0.070 13560 0.0254

RX 1000.0 1020.0 1040.0 1040.1 1202.9 1203.0 1223.0 1243.0

RY 110.0 100.0 90.0 90.0 0.0 90.0 100.0 110.0

RL 0.80 90.0

*

* DDM *xxxx Updated *****

KK
KM
KM
KM
KM
BA

LG
ur
Ul
Ul
UI
UI

GVW3_1
BASIN GVW3_1
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 3.3 Lca= 1.5 S= 1B4.3 Kn= .043 LAG= 42.3
DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN
1.04
HEC-1 INPUT PAGE
....... LoveeieiZiii 35 Bee T Bl 9010
.20 .25 5.20 .26 .00
83. 91. 271. 421. 558. 695. 764. 796. 765. 683.
556. 453. 368, 301. 242. 196. 160. 132, 105. 88.
65. 57. 57. 24. 20. 20. 20. 20. 20. 20.
20 0 0 0 0. 0. 0 0 0 0
0 0 0 0 0 0. 0 0 0 0



213

224

225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240

241
242
243
244
245
246

LINE

247
248
249
250
251
252

253
254
255
256
257
258
258
260
261
262
263

264
265
266
267

*

* DDM

*kkk* Droceryved **k*x

KK CP295%5
EM COMBINE SUBBASIN RUNOFF FROM GVW3_1 WITH ROUTED FLOWS FROM
KM CP280 AND CP230
HC 3
*
* DDM kit AS Pregerved werww
KK 295300
KM Normal depth channel route from CP295 to CP300 through subbasin GWW3 2
KM Scurce: modified from GVSCE (13997) HEC-1 for FCD 95-28
KM Hydrology Field Reconnaissance, page 10
KM Elevations were adjusted up 0.3' from field bock
KM slope and length revised by JEF
KM SLOPE = (2170-2100) /2895
RS 1 FLCW =%
RC 0.050 0.035 0.050 2855 0.0242
RX o 0 60 64 139 143 203 203
RY 100 100 95 gl g1 95 100 100
RL 0.60 g1
* DDM LA S S ) Updated L AS E )
KK GVW1
KM BASIN GVW1
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 6.2 Lcas= 3.6 S= 298.9 Kn= .045 LAG= 71.1
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN
BA 4,90
LG .20 17 6.80 | 17.00
ur 23 B 232. 232. 858, T99. 1029. 1368. 1513 1688 1830
Ul 2103 2578 2677. 1797 1567. 1414 . 1338, 1241 1155 1088
Ul 897 924. 851. 76 677. 606 . 568. 540 514 486
Ul 397 . 382. 308. 297. 284. 254, 254 . 230 178 178
U1 178. 195 114. 114. 114. 114. 114. 114. 88 45
UI 45. 45 . 45, 45. 45. 45, 45 . 45. 45 45.
ur 45, 45. 45 . 45. 45. [+ I8 0. 0. a 0.
uI 0. 07 0. Q. 0. 0. 0. 0. o] 0
batl C=FLOW
*
* DDM *xhd* Preserved *wwae
KK 270300
KM Normal depth channel route from CP270 to CP300 through subbasin GVW3 2
KM Source: modified from GVSCE (1997) HEC-1 for FCD 95-28
KM Hydrology Field Reconnaissance, page 13
KM slope and length revised by JEF
M SLOPE = {2450-2100) /12750
HEC-1 INPUT PAGE
T e S B iarasanans Flwis wu w4 Sz Bea ncesaa Brax @ e s i M s o Pz poany 10
RS 8 FLOW =3
RC 0.100 0.030 0.100 12750 0.0275
RX 1000.0 1015.0 1095.0 1095.5 1128.5 1129.0 1209.0 1224.0
RY 104.0 94 .0 o3, B 50.0 0.0 93.0 94.0 104.0
RL 0.95% 80.0
ZW C=FLOW
* DDM ek Updated ok k kK
KK GUW3_2
KM BASIN GVW3 2
M THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
M L= 2.4 Lca= 1.3 S= 144.6 Kn= .043 LAG= 36.8
KM DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN
BA .97
LG .20 < 2% 5.30 .24 .00
Ul 89. 140. 344. 535 &95.. 808. 852. 813. 691. 548.
UI 431. 342, 267. 55 B 167. 136 96. 82. 61 61
Ul 26. 22. 22. 23;. 22. 22. 2 0. a. 0]
Ut 0. 0. (43N Qi 0. 0 0. 0. 0. a
*
* DDM EER PrEgeRved Ny
KK CP300
KM COMBINE SUBBASIN RUNOFF FROM GVW3 2 WITH ROUTED FLOWS FROM
M CP2S5 AND CP270
HC 3
*
* DDM ***¥* Preserved *xxxw



268
269
270
271
272
273
274
275
276
277
278

279
280
281
282
283
28B4
285
286
287
288
289

LINE

290
251
292
293
294

295

KK 300310

KM Normal depth channel route from CP300 to CP310.

KM Source: modified from GVSCE (1997) HEC-1 for FCD 95-28

KM Hydrology Field Reccnnaissance, page 9

KM slope and length revised by JEF

KM SLOPE = (2100-2025) /4080

RS 2 FLOW 1

RC 0.085 0.040 0.085 4080 0.01B4

RX 0 o] 105 114 149 158 263 263
RY 100 100 93 S0.0 90.0 93 100 100
RL 0.85 90.0

*

* DDM *xxxx Jpdated ***ew

KK GUW3_3

KM  BASIN GVW3 3

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KM L= 1.9 Leca= .9 8= 135.6 Kn= .040 LAG= 2B.2

KM DESERT/RANGELAND S-GRAPH WAS USED FOR THE BASIN

BA .34

LG .20 .25 6.00 .19 2.00

uI 41. 105. 224. 324. 380. 180. 319. 234. 192
U1 51. 69. 49. 36. 28. 17. 10. 10. 10.
uI e 0. 0. 0. O 0. 0. 0. 0.
Uz 0. 0. 0. 0. c. 0. 0. 0. 0.

*

* DDM Axand Preserved ®htkk
HEC-1 INPUT

ID Lrrimne as ¥ o Bt < e e d.... ... LR R——— Bazers wis v Ty com = Blrescases s 9
KK CP310

KM COMBINE SUBBASIN RUNOFF FROM GVW3_3 WITH ROUTED FLOWS FROM CP300

KM TOTAL FLOW IN GALLOWAY WASH AT ITS CONFLUENCE WITH CAVE CREEK

HC 2

ZW C=FLOW

*

zZ

126.
10.

PAGE



SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT
LINE (V) ROUTING (--->] DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
32 GWW1_1
v
v
a4 RR282
v
v
0 282286
58 : GWW1 2
v
: v
80 3 284286
88 : : GWW1_3
99 foi3: TP
v
v
102 286287
110 . GWW1_4
122 CPEBT,, srvs vns vonen
v
v
125 287288
133 . GWW1_S
145 CHFH o i wearcan
148 . GWW1_6
159 BEEH0 o coew s -
v
v
163 290295
171 : GVW2
v
; v
1886 ; 280295
197 . . GVW3_1
209 CP295. . ieeinnnnennn e
v
v
213 295300
225 g GVW1
v
. v
241 : 270300
253 a . GVW3_2
264 (cd o) RS S W ST
v
v
268 300310
279 1 GvWi_3
290 CP3L0. .ot nnes

(#**) RUNOFF ALSO COMPUTED AT THIS LOCATION

ad
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-] FLOOD HYDROGRAPH PACKAGE (HEC-1} * by U.8. BARMY CORPS OF ENGINEERS 2
; 1991 * o HYDROLOGIC ENGINEERING CENTER .
- VERSION 4.0.1E * * 609 SECOND STREET '
. - o DAVIS, CALIFORNIA 95616 !
* RUN DATE 12/30/99 TIME 14:04:29 ” * (916) 551-1748 *
- N B .
S S S T I E R L L R AR AR RA R AR AR AR R Rk
FLOODPLAIN DELINEATION STUDY OF ANDORA HILLS & GALLOWAY WASHES
FCD 59-14
BY JE FULLER/HYDRCLOGY & GEOMORPHOLOGY, INC.
FOR THE FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
DECEMBER 1999 FILENAME: GWM26 .DAT
LR AR R e R R B T R S g S S i i e
100 YEAR ANALYSIS 6-HOUR STORM USING JD RECQORDS
MCUHP2 USED FOR UNIT HYDROGRAPHS
R R R R R I S b a0 S0 SR R D ey
PRELIMINARY
DDM MCUHP2 GALLOWAY WASH FLOODPLAIN DELINEATION STUDY, FCD NO. 99-14
13 IO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1DECY99 STARTING DATE
ITIME 0005 STARTING TIME
NQ 400 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2DECS% ENDING DATE
NDTIME 0920 ENDING TIME
ICENT 13 CENTURY MARK
COMPUTATION INTERVAL 0.08 HOURS
TOTAL TIME BASE 33.25 HOURS
ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
15 Jp INDEX STORM NO. 1
STRM 3.50 PRECIPITATION DEPTH
TRDA 0.01 TRANSPOSITION DRAINAGE AREA
16 PI PRECIPITATICON PATTERN
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 061
0.03 0.03 0.05 0.05 0.05 0.15 0.15 &:15 0.03
0.03 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00
19 JD INDEX STORM NO. 2
STRM 3.48 PRECIPITATION DEPTH
TRDA 0.50 TRANSPOSITION DRAINAGE AREA
0 PI PRECIPITATICN PATTERN
0.00 0.00 G.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 Q.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01
0.03 0.03 0.05 0.05 0.05 0.15 0.15 0.15 0.03
0.03 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00
0.00 0.00 0.00 0.00 0.00 Q.00 0.00 0.00 0.00
0.00 0.00
20 Jp INDEX STCRM NO. 3

STREM 3.43
TRDA 2.80

PRECIPITATION DEPTH
TRANSPOSITION DRAINAGE AREA

oo o000 Oo0

oo o000 o0



21 PI

24 JD

25 PI

28 JD

29 PI

PRECIPITATION

0.00
.00
.00
.00
03
.05
.00
.00

OO0 00000

.00
.00
.00
.00
.03
.02
.00
.00

OO0 O0OO0O0O0OC

INDEX STCRM NO. 4
STRM

TRDA

PATTERN

.23

16.00

PRECIPITATION PATTERN

0.01

0
0
0
0.03
G
0
0

ocoococococoo
o
=

INDEX STORM NO. 5
STRM

DSS---ZOPEN:

————— DSS---ZWRITE
————— DSS---ZWRITE
————— DSS---ZWRITE
————— DSS---ZWRITE

77777 DSS

————— DSS

————— DSS

————— DSS

WARNING

WARNING

WARNING

WARNING

WARNING

WARNING

WARNING

WARNING

WARNING

WARNING

WARNING

WARNING

WARNING

WARNING

WARNING

WARNING

---ZWRITE

---ZWRITE

---ZWRITE

---ZWRITE

--- ROUTED

--- ROUTED

--- ROUTED

--- ROUTED

--- ROUTED

--- ROUTED

--- ROUTED

--- ROUTED

--- ROUTED

--- ROUTED

--- ROUTED

--- ROUTED

--- ROUTED

- ROUTED

--- ROUTED

--- ROUTED

TRDA

2.84

30.00

PRECIPITATION PATTERN

0.01 0.01 0.01
(oo ik 0.01 0.01
600 0.01 0.01
0.01 9.01 0.01
0.03 0.03 0.05
0.04 0.02 0.02
0.01 0.01 0.01
0.01 0.01
Existing File Opened, File:
Unit: 71; DSS Version: 6-
Unit 71; Vers. 31
Unit 71; Vers. 3:
Unit 71; Vers. 3z
Unit 71; Vers. £
Unit 71; Vers. 3is
Unit 71; Vers. 3
Unit 71; Vers. 3:
Unit 71; Vers. 3:
OUTFLCW ( 16800.) IS GREATER
OUTFLOW ( 17703.) IS GREATER
OQUTFLOW ( 18186.) IS GREATER
QUTFLOW ( 18295.) IS GREATER
COUTFLOW ( 17963.) IS GREATER
OUTFLOW ( 17242.) IS GREATER
OUTFLOW ( 16323.) IS GREATER
OUTFLOW ( 16008.) IS GREATER
OUTFLOW ( 17229.) IS GREATER
OUTFLOW ( 17929.) IS GREATER
OUTFLCW ( 18230.) IS GREATER
OUTFLOW ( 18124.) IS GREATER
QUTFLOW ( 17604.) IS GREATER
CUTFLOW ( 16788.) IS GREATER
OUTFLOW ( 15802.) IS GREATER
OUTFLOW ( 16660.) IS GREATER

coooocoo
o
o

oo ooocoo

PRECIPITATION DEPTH
TRANSPOSITICN DRAINAGE AREA

ocoooooo
o
=

o000 Oooo

.00
.01
.00
.01
.06
.02

PRECIPITATION DEPTH
TRANSPOSITION DRAINAGE AREA

//CP290/FLOW/01DEC1999/5MIN//
//CP290/FLOW/02DEC1999/5MIN//

OO0 0O 000

FI

.00
=01
.01
.01
.05
.02
.01

GWM26 .DSS

ocococoocoo cococoocoo
o o
— =

ocooocooo
o
-

//GVW2/FLOW/01DEC1999/5MIN//
//GVW2/FLOW/02DEC1999/5MIN//
//GVW1/FLOW/01DEC1999/5MIN//
//GVW1/FLOW/02DEC1999/5SMIN//
//270300/FLOW/01DEC1999/5MIN//
//270300/FLOW/02DEC1999/5MIN//

THAN

THAN

THAN

THAN

THAN

THAN

THAN

THAN

THAN

THAN

THAN

THAN

THAN

THAN

THAN

THAN

MAX IMUM

MAXIMUM

MAX IMUM

MAXIMUM

MAXIMUM

MAXIMUM

MAXIMUM

MAXIMUM

MAXIMUM

MAX IMUM

MAX IMUM

MAX IMUM

MAXIMUM

MAX IMUM

MAXIMUM

MAX IMUM

OUTFLOW

OUTFLOW

OUTFLOW

OUTFLOW

OUTFLOW

OUTFLOW

OUTFLOW

QUTFLOW

QUTFLOW

QUTFLOW

QUTFLOW

CUTFLCW

OUTFLCOW

CUTFLOW

OUTFLOW

OUTFLOW

(

{

(=l =N =T el 00000 oQ

[=l==oNeileNo]

15278.

15278.

15278.

15278.

15278.

15278.

15278.

15278.

15278

15278.

15278.

15278,

15278.

15278.

15278.

15278.

IN

IN

IN

IN

IN

IN

IN

IN

IN

IN

IN

IN

IN

IN

IN

IN

oo oo ooO coooocoo

coooocooo

.00 0.00
.00 0.00
.00 0.00
01 0.01
.08 0.08
.01 0.00
.00 0.00
00 0.00
00 0.00
00 0.01
02 0.02
07 0.07
01 0.01
00 0.00
01 0.01
01 Q.01
01 0.01
02 Q.02
0s 0.05
02 0.01
01 0.01

STORAGE-OQUTFLOW

STORAGE-QUTFLOW

STORAGE -QUTFLOW

STORAGE-QUTFLOW

STCRAGE-OUTFLOW

STORAGE-OUTFLOW

STORAGE-OUTFLOW

STORAGE-QUTFLOW

STORAGE-OUTFLOW

STORAGE -OUTFLOW

STORAGE -OUTFLOW

STORAGE -OUTFLOW

STORAGE -OQUTFLOW

STORAGE-OQUTFLOW

STORAGE - OUTFLOW

STORAGE-QUTFLOW

cocoococooo
o
=

.00
.00
.01
.02
.04
.01
.00

(=== = i - N - ]

<01
.01

.02
.04
.01
.01

coooooo

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

o000 oo

(== R = B B = I

cooooao

.01
.00
.01
.03
.04
Sk
-00

SO,
.01
01
.03
.04
<01
.01



WARNING

WARNING

WARNING

WARNING

WARNING

WARNING

WARNING

WARNING

WARNING

WARNING

WARNING

WARNING

WARNING

WARNING

ROUTED

ROUTED

ROUTED

ROUTED

ROUTED

ROUTED

ROUTED

ROUTED

ROUTED

ROUTED

ROUTED

ROUTED

ROUTED

ROUTED

QUTFLOW

QUTFLOW

OUTFLOW

OUTFLOW

QUTFLOW

CUTFLCW

OUTFLOW

QUTFLOW

OUTFLOW

QUTFLOW

OUTFLOW

OUTFLOW

QUTFLOW

QUTFLOW

-----DSS---ZWRITE Unit 71;
----- DSS---ZWRITE Unit 71;

{

1a5T ,

18034.

1B144.

17819.

17110..

16203.

15867.

17086.

17780.

18079.

B2

17465.

16661.

15687.

vVers.
vVers.

1s

15

18

IS8

IS

Is

IS

I8

I8

I8

Is

18

I8

15

GREATER

GREATER

GREATER

GREATER

GREATER

GREATER

GREATER

GREATER

GREATER

GREATER

GREATER

GREATER

GREATER

GREATER

//CP310/FLOW/01DEC1999/5MIN//
//CP310/FLOW/02DEC1999/5MIN//

THAN

THAN

THAN

THAN

THAN

THAN

THAN

THAN

THAN

THAN

THAN

THAN

THAN

THAN

MAXIMIM

MAX IMUM

MAX IMUM

MAXIMUM

MAXTMUM

MAX IMUM

MAX IMUM

MAX IMUM

MAX IMUM

MAX IMUM

MAX IMUM

MAXIMUM

MAXIMUM

MAX IMUM

OUTFLOW

QUTFLOW

OUTFLOW

OUTFLOW

OUTFLOW

QUTFLOW

QUTFLOW

QUTFLCOW

OUTFLOW

CUTFLOW

CUTFLOW

OUTFLOW

OUTFLOW

OUTFLOW

15278.

15278.

15278.

15278,

15278.

15278.

15278.

15278.

15278.

15278.

et U

15274

15278.

15278.

IN

IN

IN

IN

IN

IN

IN

IN

IN

IN

IN

IN

IN

IN

STORAGE - OUTFLOW

STORAGE-OUTFLOW

STORAGE-QUTFLOW

STORAGE-QUTFLOW

STCRAGE -OUTFLOW

STORAGE-OUTFLOW

STORAGE-QUTFLOW

STORAGE-OQUTFLOW

STORAGE-OQUTFLOW

STORAGE-OQUTFLOW

STORAGE-OUTFLOW

STORAGE-QUTFLOW

STORAGE -OUTFLOW

STORAGE -OUTFLOW

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE

TABLE



OF

STAGE

CPERATION

HYDROGRAPH AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

HYDROGRAFH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

HYDROGRAFH AT

ROUTED TO

HYDRCGRAFH AT

STATION

GWW1_1

RR282

282286

GWA1_2

284286

GWW1_3

CP286

286287

GWW1_4

cp287

287288

GWW1 5

Cp288

GWW1_ 6

CP250

290295

GVW2

280295

GVW3 1

CP285

255300

GVW1

270300

GVW3_2

PEAK

FLOW

2427.

2287.

2124.

1155,

1098.

1876.

2337

3374.

1228,

4017.

4005.

1345.

4768 .

8399.

5158.

5128,

4686,

4503.

1227.

9070.

9063.

3749.

3595.

1303.

FLOW IN CUBIC FEET PER SECOND

RUNOF

TIME IN HOURS,

TIME OF

PEAK

AVERAGE FLOW FCR MAXIMUM PERIQD

6-HOUR 24-HOUR
498. 125,
498. 125-
488. 122.
201. 50.
195, 49.
307. i 47 2
889. 223.
883. 22T,
209, 52.
1042. 261.
1040. 260.
246. 62.
1231. 310.
123. i
1315. 3a31.
1313. 329.
1222. 309.
1379, 295,
202. 51
2423. 609.
2419. 607.
1153. 295,
1142. 2580.
154. 48.

F SUMMARY

AREA IN SQUARE MILES

72 -HOUR

90.

90 .

88.

36.

a5,

55.

161.

160.

38.

45.

224.

22.

239,

238.

223

213,

36.

43B.

213.

210.

3%

BASIN

AREA

14.

14.

<55

.55

.55

.04

.04

52

.11

.11

.00

«A1

v 11

.98

.09

.59

.68

.68

.02

.02

.04

74

74

.90

.30

a87

MAX IMUM

STAGE

TIME

MAX



*oww

1 COMBINED AT

CP300
ROUTED TO
300310
HYDROGRAPH AT
GVW3_3
2 COMBINED AT
CP310

NORMAL END OF HEC-1 ***

+-=--D88~---ZCLOSE Unit: 71,
Pointer Utilization:
Number of Records:
File Size: 45.8
Percent Inactive:

LTI 4.
03 0k 1 5

€43, 4.
11378. 5.c

File: GWM26.DSS
0.25
20
Kbytes
0.0

92

.00

25

Q0

3419.

3413 .

5.

3456.

864.

862 .

19,

872.

623.

622.

1.

630.

20

20.

Bl

.61

.34

25



