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4.1  Method Description

4.1.1 Introduction

The purpose of this study is to develop 100-year hydrology for the 6-hour and 24-hour
storms for Gavilan Peak Wash Watershed with an approximate drainage area of 8.1 square miles.
The study watershed is located at Town of New River in north Maricopa County, Arizona.
Figure 1 shows the location of the watershed. It is within T7N, R2E (Sections 12, 13, 14, 23, 24,
25, 26, 35, and 36) and T7N, R3E (Sections 7, 18, 19, 30, and 31). Gavilan Peak Wash is a
tributary of New River. The hydrology to be developed will be used for floodplain delineation
study for major washes in Gavilan Peak Watershed and New River downstream of the confluence.

This report is organized according to Instructions for Organizing and Submitting Technical

Documentation for Flood Studies developed by the Arizona Department of Water Resources

(ADWR), Flood Mitigation Section, dated November, 1997 .

4.1.2 Method Description

The hydrology is developed by utilizing procedures described in Drainage Design Manual

for Maricopa County, Arizona, Volume I, Hydrology, Revision II (Sabol et al., 1995). The

hydrologic analysis is performed by using the Brigham Young University’s Watershed Modeling
System (WMS, also called BOSS WMS) and the U.S. Army Corps of Engineers HEC-1 computer
program (HEC, 1991). The 1997 version of HEC-1 is used. WMS 5.1 (BYU, 1998 and BOSS,
1998) is a GIS-based watershed modeling computer program which can process the GIS data,
compute the hydrologic parameters required by HEC-1, generate an input file for HEC-1, and
graphically display the HEC-1 results. Many hydrologic procedures such as Green-Ampt

infiltration parameter computation and S-graph unit hydrograph, which are described in Sabol et
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Figure 1. Location of Gavilan Peak Watershed
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al. (1995), have been incorporated into WMS 5.1 and tested by Flood Control District of

Maricopa County (FCDMC, 1998).

The point precipitation values are obtained from isopluvial maps in Sabol et al. (1995).
These point precipitation values are adjusted by using the depth-area reduction curves in Sabol et
al. (1995) and the National Oceanic and Atmospheric Administration NWS HYDRO-40 (Zehr
and Myers, 1984). The 6-hour rainfall distribution is from Sabol et al. (1995). The 24-hour
rainfall distribution is Soil Conservation Services (SCS) Type II distribution. Rainfall losses are
estimated by using the Green-Ampt infiltration procedures documented in Sabol et al. (1995).
The Phoenix Mountain S-graph is used to derive unit hydrographs based on Sabol et al. (1995).
Channel routing is based on normal depth routing.

Peak discharges for the 100-year 6-hour and 100-year 24-hour storms are determined for
the most recent available data for existing land use conditions in the watershed. The higher

discharge of the two storms will be used in the floodplain delineation study.

4.2 Parameter Estimation

4.2.1 Drainage Area Boundaries

The study watershed (Figure 1) is located at Town of New River in north Maricopa County,
Arizona. It is a contributing area for New River (Figure 2). Tﬁe drainage area is approximately
8.1 square miles. The general watershed map is shown on Figure 3. Figure 4 shows a photo of
Gavilan Peak. The watershed is bounded on the north by Table Mountain, on the south by
Gavilan Peak, on the west by New River, on the east by the ridge west of Skunk Creek. |

The highest elevation is 3307 feet above mean sea level, the lowest elevation is 2014 feet.
The mean basin elevation is 2254 feet. The perimeter of the watershed is about 14.5 miles. The
length for the longest water course is 5.3 miles. The centroid length along the main water course

is 2.2 miles. The slope for the longest water course is 232 ft/mile. The basin slope is 575 ft/mile.
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Figure 4. Gavilan Peak (looking south downstream of a small wash)
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The stream channels are well-defined. The soil types and land use types for the watershed can be

seen on Figure 5 and Figure 6, respectively. The topographic data are the current U. S.
Geological Survey (USGS) 7.5 Minute Digital Elevation Model (DEM) at a scale of 17 = 2,000
with contour intervals of 20” or 40’ (USGS, 1997). Two USGS DEM:s, which correspond to two
quadrangle maps (New River and Daisy Mountain), are used. The GIS Arclnfo is used to convert
the DEMs data into state-plane coordinates data and save the data in an ArcInfo ASCH Grid
format. Figure 7 shows the topographic data for the watershed.

The ArcInfo ASCII Grid file is then imported into WMS 5.1 as well as digital aerial photos,
streams, streets, soils, and land uses. The delineation of drainage sub-basins is accomplished by
using the digital topographic data with the consideration of aerial photos, streams, streets, soils,
and land uses. More consideration is given to provide flow rates at the major roadway crossings
where there are reported flooding damages. Please see Appendix 7 for the reported flooding
damages in Town of New River. The watershed is divided into 18 sub-basins (Figure 8). The

area and other geometric parameters for each sub-basin are computed by WMS, and are listed in

Table 1.

4,22 Watershed Work Maps

The watershed work maps include (1) the drainage basin map (Figure 8 or Exhibit 1 in the
pocket at the end of the report) showing sub-basin boundaries and concentration points; (2) the
HEC-1 schematic map (Figure 9 or Exhibit 2 in the pocket); (3) the drainage basin map with lag
time paths (Figure 10 or Exhibit 3 in the pocket); (4) the drainage basin map with hydrograph
routing paths (Figure 11 or Exhibit 4 in the pocket); (5) soils map (Figure 5 or Exhibit 5 in the
pocket); and (4) land use map (Figure 6 or Exhibit 6 in the pocket).

After the digital 7.5-min topographic map file (ArcInfo ASCII Grid file), GIS stream shape -




® Concentration Points
n Gavilan Peak Watershed (sub-basins)
Soil Types
[ Tres Hermanos gravelly sandy loams
[ Torriorthents, 15 to 40 percent slopes
D Suncity-Cipriano complex, 1 to 7 percent slopes
Schenco-Rock outcrop complex, 3 to 25 percent slopes
D Schenco-Rock outcrop complex, 25 to 60 percent slopes
[ Rock outcrop-Lehmans complex, 15 to 65 percent slopes
D Rock outcrop-Gachado complex, 5 to 55 percent slopes
D Pinamt-Tremant complex, 1 to 10 percent slopes
D Pinaleno-Tres Hermanos complex, 1 to 10 percent slopes
[ ©haco gravelly loam
[ Nickel-Cave complex, 8 to 30 percent slopes
D Mohave-Tres Hermanos complex, 1 to 8 percent slopes
[ Lehmans-Rock outcrop complex, 8 to 65 percent slopes
D Gunsight-Cipriano complex, 1 to 7 percent slopes
[ Greyeagle-Suncity Variant complex, 1 to 7 percent slopes
[II Gachado-Lomitas-Rock outcrop complex, 7 to 55 percent slopes
[ Ebon-Pinamt complex, 3 to 20 percent slopes
[ Ebon-Pinamt complex, 20 to 40 percent slopes
D Ebon very gravelly loam, 8 to 20 percent slopes
[ Ebon very gravelly loam, 1 to 8 percent slopes
[ Eba-Pinaleno complex, 3 to 20 percent slopes
Eba-Pinaleno complex, 20 to 40 percent slopes
Eba-Continental complex, 1 to 8 percent slopes
[ Eba very gravelly loam, 8 to 20 percent slopes
[ Eba very gravelly loam, 1 to 8 percent slopes
[ Dixaleta-Rock outcrop complex, 25 to 65 percent slopes
[ continental-Ohaco complex
1 Continental cobbly clay loam, 1 to 8 percent slopes
[ continental clay loam, O to 3 percent slopes
[ Contine clay loam
[[] Carefree-Beardsley complex
[ Carefree cobbly clay loam, 1 to 8 percent slopes
1 Brios-Carrizo complex, 1 to 5 percent slopes
[1 Blank/Unknown/Uncertain
[ Arizo cobbly sandy loam
| | Anthony-Arizo complex
Antho-Carrizo-Maripo complex
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Figure 5. Soil Types for Gavilan Peak Watershed
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Land Use
[] Water
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Figure 6. Land Use Types for Gavilan Peak Watershed
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Figure 8. Drainage Basm Map for Gavilan Peak Watershed
(1 inch = 3500.00)
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Figure 10. Routing Reaches for Gavilan Peak Watershed
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Table 1. Geometric Parameters for Sub-basins |

Sub-basin Area (mi*2) |L (ft) S (ft/ft) |Lca(ft} |[Sca (ft/ft) |Basin Average |Kn C=24*Kn Lag Time 0.25*Lag S-Graph
Elevation (ft) {min)

1B 128! 110015 00717 57028 0.0121 2157.8 0.055 1.32 34.89 8.72|Phoenix Mountain
2B 026| 4821.0] o0.0162] 17623 0.0187 2081.9 0.055 1.32 21.65 5.41 |Phoenix Mountain
3B 0.18| 5200.8| 0.0178] 19923 0.0179 21336| 0.0565 1.36 23.54 5.88|Phoenix Mountain
4B 0.62| 81946 0.0921| 34374 0.015 22852| 0.0565 1.36 25.21 6.30|Phoenix Mountain
5B 0.35| 7905.9 0.019| 3986.6 0.0101 2160.8 0.048 1.15 3017 7.54|Phoenix Mountain
6B 0.32| 5447.4| 0.0837| 25204 0.0279 2321.2 0.048 1.15 16.60 4.15|Phoenix Mountain
7B 0.15] 4379.9| 00274 16356 0.0057 2098.8 0.07 1.68 2337 5.84|Phoenix Mountain
8B 0.21| 39938 0.0352] 1128.4 0.0027 2124.8 0.07 1.68 18.69 467 |Phoenix Mountain
9B 051 72710 0.036| 26232 0.0086 2173.2 0.07 1.68 3220 8.05|Phoenix Mountain
10B 0.32| 41783| 0.0106| 1294.0 0.0078 21625 0.07 1.68 25.16 6.29|Phoenix Mountain
11B 0.38| 61635 0.0427] 2167.0 0.0113 21804 0.0565 1.36 21.97 5.49| Phoenix Mountain
12B 0.32] 54277| 00515 2957.8 0.0177 21258 0.05 1.20 20.12 5.03|Phoenix Mountain
13B 0.39| 7479.1| 0.0323| 3300.1 0.0151 22111 0.05 1.20 25.89 6.47 |Phoenix Mountain
14B 0.44| 9746.8| 0.0227] 4989.0 0.0131 21643 0.05 1.20 3583 8.96|Phoenix Mountain
158 0.46| 59704} 0.0223] 39782 0.0152 2208.7 0.05 1.20 27.38 6.84|Phoenix Mountain
16B 0.63| 116822| 0.0929| 64221 0.0349 24458| 0.0558 1.34 36.07 9.02{Phoenix Mountain
17B 0.58| 73949| 0.0615| 41646 0.02 2360.8] 0.0558 1.34 27 81 6.95|Phoenix Mountain
18B 071 73317 04273] 26724 0.0451 26185) 0.0558 1.34 20.39 5.10|Phoenix Mountain
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file, GIS street shape file, GIS soil shape file, and GIS land use file are imported into WMS 5.1,

eighteen points along the streams are selected as the concentration points. Then, WMS
automatically determines the contributing area for each concentration point, resulting in eighteen
sub-basins (1B, 2B, ..., and 18B). The geometric parameters are computed by WMS 5.1. The
HEC-1 schematic map is also automatically generated.

The hydrograpil routing paths are the stream paths which route the flow from an upstream
concentration point to a downstream concentration point. The lag time path for a sub-basin
corresponds to the major watercourse from the concentration point to a most hydraulically distant
point. The length and slope for each routing path and lag time path are automatically computed
by WMS 5.1. The S-graph unit hydrographs (Phoenix Mountain) are also computed by WMS
5.1. The GIS soil shape file is based on SCS soil maps (Camp, 1986). The GIS land use shape
file is based on MAG (1995), the most current land use information. The soil and land use

information is used by WMS to compute the Green-Ampt rainfall loss parameters.

4.2.3 Gage Data

There is no precipitation gage station within the watershed. Two FCDMC operating
precipitation gage stations are located within a distance of less than 3 miles from gage stations to
the watershed boundary. Figure 12 shows the locations of the FCDMC precipitation gage
stations. One precipitation gage station (FCDMC No. 5580 installed on 09/19/1980) at elevation
of 2109 feet is about two miles away from the southeast corner of the watershed boundary. The
name for this gage station is Upper Skunk Creek. It is located at section 5, T6N, R3E (latitude:
33°53°35”; longitude: 112°04705”. Based on the historic data, there have been 46 storms with
rainfall intensity larger than 1.0 inch within 24 hours. There have been 6 storms with rainfall

intensity larger than 2.0 inches with 24 hours. There have been two storms larger than 3.0 inches

4
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within 24 hours. The total annual rainfall depth at this gage ranges from 0.55 inches to 19.92

inches based on 17 years record (1980-1997). The mean total annual rainfall depth is 11.09
inches.

Another precipitation gage station (FCDMC No. 5625 installed on 03/21/1984) at elevation
of 2141 feet is about two miles away from the southwest corner of the watershed boundary. The
name for this gage station is Sunup Ranch. It is located at section 10, T6N, R2E (latitude:
339527537 longitude: 112°007007). Based on the historic data, there have been 356 storms with
rainfall intensity larger than 1.0 inch within 24 hours. There have been five storms with rainfall
intensity larger than 2.0 inches with 24 hours. There has been no storm larger than 3.0 inches
within 24 hours. The total annual rainfall depth at this gage ranges from 3.93 inches to 19.45
inches based on 17 years record (1981-1997). The mean total annual rainfall depth is 11.37
inches.

There is no stream gage station within the watershed. The locations for the stream gage
stations in the vicinity of the watershed will be identified and discussed here. There is one
FCDMC stream gage station (FCDMC No. 5583 installed on 06/21/1995), and are two USGS
stream gage stations (Garrett and Gellenbeck, 1991) in New River which are close to Gavilan
Peak Watershed. Figure 12 shows the locations of these stream gage stations. The FCDMC
stream gage station (T7N, R3E) at an elevation of 1854 feet is about one mile away from the east
boundary of the watershed. The name for this gage station is Skunk Creek near New River. It is
located at northeastern corner of section 30, T7N, R3E (latitude: 33°55°36”; longitude:
112°047577).

One USGS stream gage station (09513800) in New River near Town of New River is
located approximately 1 mile south of New River bridge on New River Road, and 2,200 feet

south of the confluence of New River and Gavilan Peak Wash. The latitude and longitude for this
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stream gage station is 33°54°41” and 112°08°26”, respectively. It is in section 34 at T7N and

R2E. There are twenty two years runoff record (1961-1982) at this USGS stream gage station
(09513800) in New River near Town of New River (Garrett and Gelenbeck, 1991). The drainage
area for this gage station is 83.3 square miles. The mean basin elevation and main channel slope
for this drainage area are 3,600 feet and 105 feet/mile, respectively. The mean annual
precipitation is 19.5 inches, and the 50-year and 24-hour rainfall depth is 4.6 inch. The annual
peak discharge at the gage station ranges from 20 cfs (09-23-1981) to 19500 cfs (09-05-1970).
The 50-year and 100-year peak discharges estimated by using the procedures in Water Resources
Council Bulletin 17B (Martch 1982) are 28,300 cfs and 37,500 cfs, respectively (Garrett and
Gelenbeck, 1991).

Another USGS stream gage station (09513780) in New River (6 miles southeast of Rock
Springs, AZ) is located approximately 0.6 miles north of the north boundary of Gavilan Peak
Watershed. The latitude and longitude for this stream gage station is 33°58°27” and 112°05°54”,
respectively. It is in section 6 at T7N and R3E. See Figure 12 for the locations of the USGS
stream gage stations. There are twenty eight years runoff record (1962-1989) at the USGS stream
gage station (09513780) in New River near Rock Spring (Garrett and Gelenbeck, 1991). The
drainage area for this gage station is 67.3 square miles. The mean basin elevation and main
channel slope for this drainage area are 3,970 feet and 140 feet/mile, respectively. The mean
annual precipitation is 20 inches, and the 50-year and 24-hour rainfall depth is 4.6 inch. The
annual peak discharge at the gage station ranges from 4.0 cfs (08-16-1977) to 18,600 cfs (09-05-
1970). The 50-year and 100-year peak discharges estimated by using the procedures in Water
Resources Council Bulletin 17B (March 1982) are 25,600 cfs and 34,600 cfs, respectively

(Garrett and Gelenbeck, 1991).
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424 Statistical Parameters

The statistical parameters such as rainfall depths and rainfall distributions for both 100-year,
24-hour and 100-year, 6-hour storms used for this study are based on the data provided in Sabol
et al. (1995). These statistical parameters were obtained by the FCDMC, ADWR, and consulting
engineers based on extensive study and analyses. Since there is no stream gage station within the
study watershed, the frequency analysis of Water Resources Council Bulletin 17B is not

applicable to the study watershed.

4.2.5 Precipitation

4.2.5.1 Rainfall depths

The point rainfall depths are obtained from the isopluvial maps in Sabol et al. (1995). The
point rainfall depths of the 100-year 6-hour storm and 100-year 24-hour storm for the study
watershed centroid are estimated from the isopluvial maps as 3.47 inches and 4.74 inches,
respectively. The estimation of the point rainfall depths is performed by using linear interpolation
from the neighboring isopluvials. Appendix 3 shows the calculation of the point rainfall depths.

The point rainfall depths are adjusted by aerial reduction factors to develop the rainfall
depths to be entered into WMS 5.1 and HEC-1 by using the JD cards. The aerial reduction
factors for the 100-year 6-hour storm is performed by using the depth-area reduction curve
developed from the historic storm of 1954 over the Queen Creek area (Figure 2.14 and Table 2.2
in Sabol et al.,1995). The aerial reduction factors for the 100-year 24-hour storm is based on the
depth-area curve in NOAA HYDRO-40 (Figure 15 in NOAA, 1984 or Table 2.1a in Sabol et al.,
1995). Tables 2 and 3 list the adjusted rainfall depths for each drainage area size for the 6-hour
and 24-hour, respectively. It may be noted that the area values (0.01, 2.8, and 16 square miles)
for 100-year 6-hour storm listed in Table 2 correspond to the rainfall distribution pattern numbers
1, 2, and 3, respectively (see Table 2.4 and Figure 2.17 in Sabol et al., 1995). Refer to section
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4.2.4.2 Rainfall Distribution for more details.

Table 2 Adjusted Rainfall Depths Used in WMS and HEC-1 Model for 100-year 6-hour Storm for
Gavilan Peak Watershed (Sabol et al., 1995)

Area (sq. mi.) Aerial Reduction Factor Adjusted Rainfall Depth (in.)

0.01 1.00 3.47
2.8 0.98 3.40
16 0.92 32

Table 3 Adjusted Rainfall Depths Used in WMS and HEC-1 Model for 100-year 24-hour Storm
for Gavilan Peak Watershed (from NOAA HYDRO-40 or Sabol et al. 1995

Area (sq. mi.) Aerial Reduction Factor Adjusted Rainfall Depth (in.)

0 1.00 4.74

10 0.94 4.50

4.2.5.2 Rainfall distributions

The 6-hour rainfall distribution contains five dimensionless rainfall patterns documented in
Sabol et al.(1995). Each pattern is associated with a drainage area size (Figure 2.17 in Sabol et
al., 1995). The rainfall distributions is from Table 2.4 in Sabol et al. (1995). More specifically,
pattern numbers 1, 2, and 3 are used in this study. The rainfall distribution patterns are then
imported into WMS 5.1. Each pattern (a set of PC cards) follows each JD card which contains
the adjusted rainfall depth and drainage area size. The 24-hour rainfall distribution is based on the
SCS Type II distribution. It is entered into WMS 5.1 by using PC cards. Unlike the 6-hour
storm, the 24-hour rainfall distribution is not dependent on the drainage area size. Therefore, one
set of PC cards will be used for all JD cards. The rainfall distributions can be found in the HEC-1

input files (Appendices 1 and 2).
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4.2.6 Physical Parameters

This section describes the methods used for estimation of the physical hydrologic parameters

such as rainfall losses, the unit hydrograph, and lag time.

4.2.6.1 Rainfall losses

The Green-Ampt procedure is used to compute rainfall losses in accordance with Sabol et
al. (1995). The digital soil file and land uses file (both in GIS shape file format) for the watershed
area are obtained from the Flood Control District of Maricopa County. The digital soil file
corresponds to SCS soil maps (Camp, 1986). The GIS land use shape file is based on MAG
(1995), the most current land use information. Figures 5 and 6 describe the soil and land use,
respectively.

Three major land uses are identified for the watershed, which are vacant, rural, and small lot
residential (MAG, 1995). The surface retention losses, percent impervious, and vegetation cover
for each land use type are estimated based on Sabol et al. (1995) and MAG (1995). The values

used for surface retention loss values, percent impervious, and vegetation cover are shownin

Table 4. \
Al
Table 4. Surface Retention Losses, Percent Impervious, and Vegetation Cover
Land Uses Surfact Retention Percent Impervious RTIMP | Vegetation
Losses: IA (inch) (%) Cover (%)
Vacant 0.35 0.0 10.0
Rural 0.30 5.0 30.0
Small Lot 0.25 30.0 50.0
Residential

The soil and land use information are used by WMS 5.1 to compute the Green-Ampt rainfall
loss parameters for each sub-basin (The Maricopa County’s procedure for the Green-Ampt
method was already incorporated into WMS 5.1). The compufed rainfall loss parameters are then

automatically saved into an HEC-1 input file. The Green-Ampt rainfall loss parameters can be
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found in Table 5.

4.2.6.2 Unit hydrographs

The S-Graph method was adopted to compute unit hydrographs in accordance with Sabol et
al. (1995). Due to the steep slope for the watershed, the Phoenix Mountain S-Graphs are used to
compute the unit hydrographs. The unit hydrographs are computed by WMS 5.1 (The Maricopa
County’s S-Graph procedure was already incorporated into WMS 5.1). The unit hydrographs can

be found in UI cards in HEC-1 input files (see Appendices 1 and 2).

4.2.6.3 Lag time

Lag time must be estimated before S-Graph unit hydrographs can be computed. Four
parameters must be computed to estimate the lag time for each sub-basin. These four parameters
are the longest watercourse length measured from the concentration point to a most hydraulically
upstream point, the slope for the longest watercourse, the length from the concentration point
along the longest watercourse to a point opposite the centroid, and bastn roughness.

The first three parameters are automatically computed by WMS 5.1. The basin roughness is
a composite Manning’s n value for all channels in the sub-basin. The selection of the basin
roughness value is very subjective and subject to great uncertainty. An appropriate basin
roughness value is selected by considering field observations, aerial photographs, soils map, land
use maps, field photographs, and Appendix K (New River: Mountain and Foothill) in Sabol et al.
(1995). The final bésin roughness value for each sub-basin is computed by averaging the left bank
Manning’s n and right bank Manning’s n for the representative channel. The Manning’s n for the

representative channel is obtained from survey data (see section 4.2.6.4). The four routing
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Table 5. Infiltration Loss Parameters by Green-Ampt Method for Sub-basins in Gavilan Peak Watershed

Sub-basin |lA: Initial Loss |Volumetric Moisture |PSF: Wetting Front |XKSAT: Hydraulic |RTIMP: Impervious
{(inches) Deficit (DTHETA) Suction (inches) Conductivity (in/hr) |Area (percent)
1B 0.322 0.304 6.586 0.131 30.387
2B 0.33 0.334 5.299 0.21 22.571
3B 0.306 0.203 - 6.681 0.116 18.225
4B 0.338 0.251 8.576 0.056 10.225
5B 0.306 0.197 6.746 0.113 11.495
6B 0.346 0.338 6.899 0.105 13.75
7B 0.3 0.244 6.063 0.147 14.981
3B 0.312 0.281 5.485| 0.186 20.336
9B 0.344 0.342 6.695 0.115 15.157
10B 0.321 0.253 6.762 0.112 10.437
11B 0.339 0.305 7.05 0.098 13.767
12B 0.345 0.387 5.87 0.16 4.568
13B 0.35 0.272 8.766 0.051 0
14B 0.334 0.346 5.79 0.161 5.859
15B 0.35 0.325 7.445 0.085 3.125
16B 0.35 0.362 6.758 0.112 19.175
17B 0.35 0.391 5.818 0.159 17.048
18B 0.35 0.357 6.868 0.107 33.123
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parameters and lag time for each sub-basin can be found in Table 1. Table 1 shows that 0.25*]ag

is larger than 5 minutes for all sub-basins except for sub-basin 8B where 0.25*lag is 4.67 minutes
which is about 5 minutes. Therefore, the computation time step in HEC-1 modeling is selected as

five minutes.

4.2.6.4 Channel routing path parameters

The normal depth storage-outflow channel routing is used to route runoff hydrographs
through sub-basins. The routing paths are shown in Figure 10 and Exhibit 3. The HEC-1
schematic tree also shows the routing paths (Figure 9). The channel routing parameters include
NSTEPS (the number of sub-reaches to be divided for the routing reach by HEC-1), initial
outflow, left bank Manning’s n, right bank Manning’s n, main channel Manning’s n, reach length,
energy slope for the routing reach, and eight-point cross section X-Y data. The estimation of
NSTEPS will be discussed in section 4.2.6.4.1. The initial outflow is set at the initial inflow
which is usually 0.0 cfs, implying empty channel when routing starts. The estimation of
Manning’s n and eight-point cross section data a{e obtained by several field trips and will be
discussed in section 4.2.6.4.2. The reach length and channel bed slope are automatically
computed by WMS 5.1 and saved to the HEC-1 input file. The channel bed slope is used for
energy slope because one of the assumptions for using Manning’s equation is uniform flow
(energy slope equals channel bed slope). The routing length, slope and Manning’s n values are

shown in Table 6.

4264.1 NSTEPS estimation

NSTEPS values for routing reaches are estimated by an iterative process. The estimation of
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Table 1. Geometric Parameters for Sub-basins

Sub-basin Area {mi*2) |L (ft) S (ftft) |Lca(ft) |Sca (ft/ft) |Basin Average |Kn C=24"Kn Lag Time 0.25%Lag S-Graph
‘ Elevation (ft) {min)

1B 1.28| 110015 00717 5702.8 0.0121 2157.8 0.055 132 34.89 8.72|Phoenix Mountain
2B 0.26| 4821.0/ 00162] 17623 0.0187 2081.9 0.055 1.32 21.65 5.41|Phoenix Mountain
3B 0.18{ 5200.8| 0.0179] 19923 0.0178 21336 0.0565 1.36 2354 5.88 |Phoenix Mountain
4B - 062| 81948| 00921 34374 0.015 22852 0.0565 1.36 25.21 6.30|Phoenix Mountain
5B 0.35| 79059 0.019| 39866 0.0101 2160.8 0.048 115 3017 7.54|Phoenix Mountain
6B 0.32| 5447.4| 00837 25204 0.0279 2321.2 0.048 115 16.60 4.15|Phoenix Mountain
7B 015 4379.9| 00274 16356 0.0057 2098.8 0.07 1.68 23.37 5.84| Phoenix Mountain
8B 021 3993.8| 00352 11284 0.0027 21248 0.07 1.68 18.69 4.67 |Phoenix Mountain
9B 051 7271.0 0.036| 26232 0.0086 21732 0.07 1.68 32.20 8.05 [Phoenix Mountain
10B 0.32| 41783 00106| 12940 0.0078 2162.5 0.07 1.68 2516 6.29|Phoenix Mountain
11B 0.38| 61635 0.0427| 21670 0.0113¢~ 2180.4|  0.0565 1.36 21.97 5.49|Phoenix Mountain
12B 0.32| 54277 0.0515| 29578 0.0177 21258 0.05 1.20 2012 5.03|Phoenix Mountain
13B 0.38| 7479.1| 0.0323| 330041 0.0151 22111 0.05 1.20 25.89 6.47 |Phoenix Mountain
14B 0.44| 974658 00227| 4989.0 0.0131 21643 0.05 1.20 35383 8.96{Phoenix Mountain
158 0.46| 5970.1| 0.0223| 39782 0.0152 2209.7 0.05 1.20 27.38 6.84|Phoenix Mountain
16B 0.63| 116822| 00929 6422.1 0.0349 24458  0.0558 1.34 36.07 9.02|Phoenix Mountain
178 0.58| 73949| 00615 41646 0.02 2360.8| 0.0558 1.34 27.81 6.95|Phoenix Mountain
18B 071 7331.7| 01275{ 26721 0.0451 2618.5| 0.0558 1.34 20.39 5.10}Phoenix Mountain
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Table 6. Geometric Parameters and Manning's n for Routing Reaches

Routing Reach|In Sub-basin Length (ft} [Slope (ft/ft) Manning's n
Left Bank  |Main ChanneRight Bank

2R 1B 4734.39 0.0063 0.06 0.032 0.05
3R 2B 2756.21 0.0134 0.06 0.053 0.06
4R 3B 4181.66 0.0188 0.053 0.045 0.06
5R 2B 4030.35 0.0171 0.06 0.053 0.06
6R 5B 5405.39 0.0104 0.046 0.05 0.05
7R 2B 1736.03 0.0171 0.041 0.035 0.06
8R 7B 1193.47 0.0056 0.12 0.06 0.12
9R 8B 1696.28 0.0122 0.07 0.043 0.07
10R 9B 2922 67 0.0053 0.07 0.0675 0.07
11R 9B 1903.39 0.0125 0.07 0.0675 0.07
12R 1B 3975.34 0.0071 0.06 0.032 0.05
13R 12B 3489.47 0.015 0.049 0.041 0.05
15R 13B 3455.27 0.0116 0.05 0.039 0.05
16R 14B 5286.99 0.0139 0.05 0.038 0.05
17R 15B 3923.32 0.0159 0.05 0.039 0.05
18R 178 5887.63 0.0213 0.052 0.062 0.0596
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NSTEPS is usually performed as the last step in HEC-1 model development. The iterative

process for estimating NSTEPS is as following. Estimation of NSTEPS for each routing reach
must proceed from upstream to downstream. The criterion for estimating NSTEPS is that the
final estimated NSTEPS satisfies

NSTEPS = ATP/NMIN )
where ATP is the difference in time-to-peak between the inflow and outflow hydrographs for the
routing reach and NMIN is the computation time step specified in IT card in HEC-1 models. One
may start with any initial guess for NSTEPS. The initial guess may be obtained by assuming a
velocity (V in ft/s) and using L/(V¥*NMIN*60) where L is the reach length (feet). The initial
guess may be simply assumed by an arbitrary number. After the initial guess is obtained, it is
entered into the HEC-1 model. Then, the HEC-1 model is run. The difference in time-to-peak
between the inflow and outflow hydrographs is found from the HEC-1 output file. Then, the next
NSTEPS is estimated by using Eq. (1). Check if the two consecutive NSTEPS are the same or
close enough. If yes, NSTEP for this routing reach is found. If not, the found NSTEPS is
entered into th? HEC-1 model, and the HEC-1 model is run. Equation(1) is used again.
Comparison be;ween the current NSTEPS and the previous NSTEPS is made. This iterative
process is continued until two consecutive NSTEPS are the same or close enough. The

aforementioned iterative process is performed for each routing reach from upstream to

downstream.

42642 Manning’s n and channel cross-section data for routing reaches

Two field trips are conducted to estimate Manning’s n and measure channel cross-section
data for routing reaches. The surveyed cross sections are selected to represent average conditions

in the routing reaches. Eleven cross sections in the watershed were surveyed by using automatic

12
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levels (David White Instruments’AL10-28/AL10-32 and SOKKIA’s B20/B21). Appendix 4

shows the survey results. The level tripod is usually set on the left bank, and the rod reading
starts from the left bank, through the main channel, to the right bank. If there is a difficulty in
setting the level tripod on the left bank due to the dense bushes or other difficult conditions, the
levels are set on the right-bank, and the rod reading starts from the right bank to the left bank.
However,' the data measured from the right bank to the left bank are reversed and the stations are
adjusted for HEC-1 input.

The reference elevation (100 feet) is the ground elevation for the tripod. The tripod is set at
the zero station. Eight points are measured for each cross section. For some reaches, more (or
less) than eight points are measured. When more than eight points are measured, the data are
edited by eliminating some points. When less than eight points are measured, more points are
added by simple extrapolation. Microsoft Excel (1997) is used to process the XY data such that
they can be imported into WMS’ XY series editor. Please see Appendix 5 for the Excel

worksheet.

During the measurement of cross-section data for each cross-section, Manning’s n is also
estir;lated for the area between each pair of stations across the cross-section. The estimation of
Manning’s n is based on Chow (1959) or excerpts from Chow’s book (Table 3.1 in USCE, 1997).
Please see Appendix 4 for this table. The Manning’s n for left bank, main channel, and right bank
is estimated by using distance-based weighted-average for the Manning’s n across eacﬁ pair of
stations. The Manning’s n for left bank, main channel, and right bank is entered into WMS 5.1,

Microsoft Excel (1997) is used to process the data. Please see Appendix 5 for the Excel

worksheet.
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4.2.6.5 Reservoir routing parameters

There is no detention basin or retention basin in the watershed. However, there are three
roadway culvert crossings along New River Road, and one roadway culvert crossing at 27"
Avenue, which may cause some ponding areas upstream of the culverts (Figure 13). Some of
these culverts may not have any significant impact on th¢ hydrology. When the survey for flood
insurance study is finished, the issues of reservoir routing at these sites will be investigated.
Reservoir routing may be performed for the site(s) if necessary. FHW A HY-8 may be used to

develop the rating curve for reservoir routing.

4.2.6.6 Split flows

The issue of split flow or flow diversion is investigated throughout the watershed. Since the
watershed is a steep basin, most roads follow the original contours and do not change the
drainage flow patterns. However, New River Road is a raised road (about 2 feet higher than the
adjacent ground). It intercepts the water flowing from north to south. The interception capacity
for a representative section of the road (a concentration point on the north side of New River
Road before 23" Avenue) is about 135 cfs (see Appendix 8) . Flow larger than 135 cfs at this
concentration point will overtop the road and flow southwesterly. After an extensive field trip to
New River Road and evaluation of each sub-basin covering New River Road, it is found that all
the intercepted water at each concentration point will flow over New River Road to join the
streams before it reaches the next concentration point. This is because the intercepted flow is
stopped by another road intersecting New River Road, and forced to flow over New River Road

and finally join the original streams. Therefore, no split flow or diversion is used in the final

modeling.
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4.3  Problems Encountered during the Study

43.1 Special Problems and Solutions

No special problems are encountered.

43.2 Modeling Warning and Error Messages

Two kinds of warning messages are found in the HEC-1 modeling. The first kind of
warning message is that the routed outflow is greater than the maximum outflow for some routing
reaches. This warning message can be ignored since HEC-1 automatically expands the channel
capacity by adding vertical walls along the channel. Therefore, all flow will reach concentration
points downstream. Another warning message warns about the numerical stability for a few
routing reaches. After careful examination of those routing reaches, it is found that the outflow is
smaller than the inflow, and there is no oscillation among the routed hydrograph ordinates.
Therefore, the second warning message can be ignored. No error message is reported in HEC-1
output files.

4.4 Calibration

No calibration is performed because there is no gage station within the watershed.
However, verification is performed by using USGS regional regression equations. Comparison is
also made between this study and a previous flood insurance study. Refer to section 4.5.2 for

more details about the verification.

4.5 Final Results

4.5.1 Hydrologic Analysis Results
The hydrology for Gavilan Peak Watershed is developed by using WMS 5.1 (BYU and

BOSS, May, 1998) and the 1997 version of HEC-1 for the 100-year 6-hour and 24-hour storms.

The results for peak discharges and time-to-peak at all concentration points are shown in Table 7.
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The higher peak discharge of the 6-hour and 24-hour storms is considered as the critical peak

discharge, and will be used for flood insurance study. The detailed results can be found in the

HEC-1 output files in Appendices 1 and 2.

Table 7. Summary of 100-year Peak Discharge and Time-to-peak

Concentration { Drainage | Peak Discharge | Time-to-peak Peak Discharge | Time-to-peak | Peak Discharge

Point Area for 100-yr, 24- | for 100-yr, 24- | for 100-yr, 6-hr | for 100-yr, 6- | to Be Used for
(sq. mi.) hr Storm (cfs) hr Storm (hr) Storm (cfs) hr Storm (hr) | Flood

Insurance
Study (hr)

18B 0.71 1333 12.25 1502 4.25 1502

17B 0.58 863 12.33 1005 4.33 1005

17C 1.29 1889 12.42 1932 4.42 1932

16B 0.63 823 12.42 946 4.42 946

15B 0.46 719 12.33 856 4.33 856

15C 1.76 2345 12.42 2276 4.42 2345

14B 0.44 542 12.42 645 4.42 645

13B 0.39 649 12.25 774 4.33 774

13C 3.22 3823 12.50 3504 4.58 3823

12B 0.32 571 12.25 681 425 681

12C 3.54 3926 12.58 3614 4.58 3926

11B 0.38 668 12.25 300 4.25 800

10B 0.32 536 12.25 642 4.25 642

9B 0.51 710 12.33 845 4.42 845

9C 0.84 1154 12.42 1283 4.42 1283

8B 0.21 404 12.25 488 4.25 488

8C 1.43 1921 12.42 1961 4.42 1961

7B 0.15 258 12.25 309 4.25 309

7C 1.58 2049 12.42 2068 4.50 2068

6B 0.31 655 12.17 783 4.17 783

5B 0.35 521 12.33 627 4.33 627

5C 0.66 995 12.42 1133 4.42 1133

4B 0.62 1057 12.25 1217 4.25 1217

3B 0.18 311 12.25 373 4.25 373

3C 0.80 1287 12.33 1428 4.33 1428

2B 0.26 444 12.25 535 4.25 535

2C 3.29 4373 12.50 3934 4.50 4373

1B 1.28 1716 12.42 1764 4.42 1764

1C 8.11 9023 12.58 7636 4.67 9023

4.5.2 Verification of Results

The verification of results is performed in two ways. The first way is to compare the results

of this study with a previous flood insurance study (CVL, 1987). The second way is to compare

the results of this study with USGS regional regression equations (Jennings et al., 1994; Thomas
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et al., 1995). The comparison shows that the results of this study are reasonable. Table 8 isa

summary of the comparison.

4.5.2.1 Comparison with a previous flood insurance study

CVL'’s study watershed is for New River drainage area from Rock Springs to New River
Dam, covering an area of 170 square miles (CVL, 1987) The Gavilan Peak Watershed is only one
sub-basin in CVL’s study. The comparison of peak discharges and time-to-peak at the outlet of
Gavilan Peak Watershed can be made between CVL’s study and this study (Table 8). As can be
seen in Table 8, the 100-yr, 24-hr peak discharge in this study is higher than that in CVL’s study.
The time-to-peak in this study is smaller than that in CVL’s study. This may be due to the
following reasons: (a) the watershed is divided into 18 sub-basins in this study while the same area
is not sub-divided in CVL’s study; (b) this study is based on the most current land use conditions
while CVL study is based on the pre-1987 land use conditions; and (c) the Green-Ampt
infiltration loss method is used in this study while the SCS curve number loss method is used in

CVL’s study. Apparently, the results in this study are more accurate than those in CVL’s study.

4.5.2.2 Comparison with USGS regional regression equations

Two USGS regional regression equations are used. The first regional equation computes
the 100-year discharge by relating the 100-year peak discharge with drainage area and mean basin

elevation (Thomas et al., 1995) as following

Quoo = 10G3-317AREA™D (g1 By /1000) 045 @

where AREA is the drainage area in square miles and ELEV is the mean basin elevation in feet.
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The drainage area and mean basin elevation are computed by WMS 5.1 as 8.12 square miles and

2254 feet, respectively (Figure 14). Equation (2) corresponds to the Central Arizona Region 12

in Thomas et al. (1995).

The second regional equation computes the 100-year peak discharge by relating the 100-year

peak discharge with drainage area, mean basin elevation, and annual rainfall depth (Jennings et al.,

1994) as following

Q.00 =3553AREA ' (ELEV/1000) " P%°" ©)

where P is the mean annual precipitation in inches, and AREA and ELEV are the same as those
defined in Equation (2). Mean annual precipitation data can be found from Figure 2 in Jennings et
al. (1994). See Appendix 6 for the mean annual rainfall depth. All regional regression equations
(USGS, 1994) throughout the USA are already in WMS 5.1. The drainage area and mean basin
elevation are computed by WMS 5.1. For this study watershed, mean annual precipitation is
found to be about 16 inches (Figure 2 in Jennings et al., 1994). See Appendix 6 for mean annual
precipitation in Arizona. Equation (3) corresponds to Arizona Regional 3 in Jennings et al.
(1994). The output file from using WMS can be found in Appendix 6. It should be mentioned
that the mean annual precipitation for the New River basin upstream of Town of New River is
19.5 inches (see Page 555 in Garrett and Gellenbeck, 1991). The FCDMC'’s two rain gages
(Upper Skunk Creek and Sunup Ranch) show that the mean rainfall depth is about 11 inches
based on 17 years record. Therefore, the selected 16 inches from Figure 2 in Jennings et
al.(1994) 1s reasonable.

The area and mean basin elevation for the watershed is computed by using WMS 5.1 as 8.12

square miles and 2254 feet, respectively (Figure 14). Table 9 lists the 100-year peak discharges
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A=8.12 mi*2
BS=0.1089 ft/ft
L=22759.34 ft
P=76770.47 ft
Sin=1.17 (MSL/L)
AVEL=2253.95 ft
MFD=28062.76 ft
MFS=0.0439 ft/t
CSD=11627.46 ft

Figure 14. Geometric Parameters Generated by WMS for USGS Regression Equations
s 1 INCH = 3500.00)
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for this study and USGS regional regression equations (1994, 1995). As can be seen in Table 9,

the comparison shows that the results from this study and using USGS regression equations are

reasonable close to each other. It should be mentioned that the results of this study should be

more accurate than those by using regression equations because this study is much more detailed.

The comparison of this study with USGS regression equations only serves as a reference.

Table 9. Peak Discharges Comparison

100-yr 6-hr 100-yr 24-hr 100-yr 24-hr 100-yr 100-yr
(this study by | (this study by | (CVL, 1987) (this study by (this study by
HEC-1) HEC-1) 1995 USGS 1994 USGS
Regression Regression
Equation, Eq. 2) Equation, Eq. 3
Peak Discharge (cfs) at 7636 9023 5984 7454 8720
Concentration Point of
Gavilan Peak Watershed
Time-to-peak (hrs) at 4.67 hours | 12.58 hours | 12.75 hours | N/A N/A
Concentration Point of
Gavilan Peak Watershed
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Appendix 1 HEC-1 Output File for 100-year, 6-hour Storm

1+

*
*
»
.
*
*
*

P T L R T T e e Yy I I I T T T T e T

* *

FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
JoL 1997 * * HYDROLOGIC ENGINEERING CENTER b

VERSION 4.1 * * 609 SECOND STREET *

. * DAVIS, CALIFORNIA 95616 *

RUN DATE 12J0N968 TIME 14:22:01 * * {916) 756-1104 -
* * *

* I Ty T TR T T T R R A Ty PR T T T T TS

T e T T T e

X X IXIXXXX XIXXXXT X
X b I 4 x x Ix
x P I 4 x X
XXXXXXX XXXX x XXIXX b4
X X X x p 4
x X X X x X
X X XXXXXXX xXxxx xIx

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 ENOWN AS HEC1 (JAN 73}, HEC1GS, HEC1DB, AND HEClEKW.

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 1S THE FORTRANT7 VERSION
NEW OPTIONS: D OUTFLOW + SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1
LINE ID.veeendinans BERY: P IR R R R IR AT . PRS- PSS L]
1 1D Gavilan Peak Watershed HEC-1 Analysis using WMS (100-year §-hour storm)
2 Ip Location: I-17 and Town of Naw Rivar
3 0 FCDMC, 1998
*DIAGRAM
4 Ir $ 1JAn%8 o 300
5 p4-] 5
6 IN 15 1JAN9S )
7 Jo 3.47 0.01
* 6-hourfor0.0sqg.mi.
8 PC o 0.008 0.016 0.025 0.033 0.041 0.05 0.058 0.066 0.074
9 PC 0.087 Q.089 0.118 0.138 0.216 0.3717 0.834 0.911 0.831 0.95
10 PC 0.562 0.972 0.983 0.991 1
11 Jo 2.45 0.5
12 IN 15 1JANSS ]
13 Jp 3.4 2.8
* g-hourfor2.8sq.mi,
14 PC o 0.008 0.016 0.025 0.034 0.042 0.051 0.059 0,067 0.076
15 pc 0,087 0.1 0.12 0.163 0.252 0.451 0.694 0.837 0.9 0.838
16 pC 0.95 Q.963 0.975 0.988 1
17 IN 15 1JANSS8 o
18 Jp 3.2 16
+ §-hourforl6sq.mi.
19 rc o 0.0158 0.02 0.03 0.048 0.063 0.076 0.09 0.105 0.119
20 PC 0.135 0.152 0.175 0.222 0.304 0.4972 0.67 0.796 0,868 0.912
21 PC 0.946 0.96 0.973 0.987 1
22 KK 158
23 KO o o Q 0 22
24 BA 0.6349
23 e 0.35 0.362 €.758 0.112 19.173%
* S-Graph
26 o1 o 55,23 96,95 228.5 361.8 442.8 576.6 599.3 388.7 334.1
27 uI 291.3 251.8 213.65 169.81 144,34 130.15 105,36 82.48 71.5 64,87
28 oI 47.93 45.41 33.83 28.98 28,98 23.49 11.35 11.35 11.35 11.35
29 oI 11.35 11.35 11.35 11.3% 0
ao KK 16R CNAME 168
31 ] o Q [ ] 22
32 RS 2 FLOW -1
33 RC 0.05 0.038 0.05 5286.99 0.0133% 0
* rxryl
34 RX 1] 32.81 55.76 101.71 137.8 177.17 203.42 208,42
a5 RY 100 96.26 89.99 50.81 $3.04 98.36 100 100
36 KK 188
37 KO o o Q o 22
e BA 0.7104
39 LG 0.35 0,357 6,868 6.107 33.123
* S-Graph
40 Ul o 130.7 806.6 863.7 1180 718.4 558.5 421.2 295.8 231.7
41 ur 158.4 121.2 89.88 58.6 55.82 22.47 22.47 22.47 22.47 o
HEC-1 INPUT PAGE 2
LINE vaeseaRas L P I
42 .4 18R CNAME E3:):]
43 RO [} o [} o 22
44 Rs 2 FLOW -1
45 RC 0.052 0.062 0.0596 5887.63 0.0213 o
* rxry2
45 RX a 39.37 49.22 78.74 108.27 141.08 183.74 229.67
47 RY 100 97,34 89.47 88,75 88.42 89,89 92.68 95,05
48 KR 178
49 Ko 4] 0 [} o 22
50 BA 0,.5839
51 LG 0.35 0.351 5.818 0.159 17.048
* S-Graph
52 oI 4 70.65 1e4.6 3s1.2 531.7 763.7 519.1 401.6 336.5 276.4
53 [+34 212 170.5 144.12 105.18 84.86 71.54 54.16 42.77 34.57 34.57
54 uI 14.26 13.54 13.54 13.54 13.54 13.54 o
55 KR 17¢ CNAME 17R
56 RO Q o o o 22
57 HC 2

21




4L

LINE

104
105
106
107

108
109

110
111
112

113
114
115
116

117
118

LINE

119
120
121
122

123
124
125

126
127
128
1239

130
131

132
133
134
138

136
137
138

133
140
141
142

143
144

148
146
147

KR 17R CNAME 17¢

Ko [*] Q Q 0 22

RS 1 FLOW -1

RC 0.05 0.039 ©.05 3923.32 0.0159

* rxryl

RX 0 26.25 39.37 65.62 99.43

RY 100 98,69 s4.1 90.5 88.1

KK 15B

RO 0 0 0 o 22

BA 0.4613

Le 0.33% 0,328 7.445 0.085 3.125%

* S-Graph

U1 56.73 152 320.6 433.9

uI 162.8 134.3 108.73 80.25 65.87

uI 10.87 10,87 10.87 10.87 10.87

KK 15¢ CNAME 15R

KO o ] [ o 22

HC 2

K& 15R CRAME 15¢

Ko 1] [\] Q o 22

RS 2 FLOW -1

RC Q.05 0.039 0.05 3455.27 0.0116

* rxryd

RXY o 26.25% 3%.37 65,62 98.43

RY 100 98.69 94.1 90.5 es.1
HEC-1 INPUT

) 3« PEPP 2T PSS FRR R TR P

KK 13a

Ko ] ) ] o 22

BA 0.3905

pAc] 0.35 ©0.272 8.766 0.051 o

* g-Graph

oI o 50,79 150.4 304.3 413.8

vI 127.5 110 71.89 61.49 50,96

uI 9.73 9.73 9.73 9.73 0

EK 14B

Ko ] o o o 22

BA 0.4375

LG 0,334 0,348 5.79 0.161 5.859

+ 3-Graph

ur [\] 41.13 68,3 160 253.5

uI 200.4 172.6 145.44 116.09 98.78

oI 31.53 31.53 21.63 20.13 20.13

ur 7.88 7.88 7.88 7.88

KK 13c¢ CNAME 13R

Ko ] [} o o 22

HC 4

.44 13R CNAME 13¢

RO 0 0 o ] 22

RS 1 FLOW -1 o

RC 0.048 0,041 0.05 3489.47 0.015

* rxryS

RX Q 34 61 86 106

RY 52.7¢ 52.61 90.86 89.1 87.68

KR i2p

KO o o [ 0 22

BA 0,3239

LG 0.345 0.387 5.87 0.16 4.568

* S-Graph

oI 0 61.76 237.3 405.7 539,3

ur 69,35 53.39 39,63 26.52 22.711

KK 12¢c CRAME 12R

RO 0 ) 0 o 22

HC 2

&K 12R CHAME 12¢

KO 0 o [} [} 22

RS 2 FLOW -1 0

RC 0.05 0.032 0.05 3975.34 0.0071

* rxry6

RX Q 3 49 15 106

RY 96.82 94.2 94,24 90,96 91,57
HEC-1 INPUT

)¢ PR S - vediiiiaa 5.,

RR 118

Ko [} 0 [+ o 22

BA 0.38

LG 0,338 0,305 7.08 0.098 13.767

* $-Graph

39 o 55.6 201.2 372.6 550.9

uI 113.1 79.18 63.23 46.21 36.11

s34 10.66 10.66 [+

KK 11R CNAME 118

KO o Qo o 0 22

RS 1 FLOW -1 [\

RC 0.07 0.0675 0.07 1803.39 0.0125

* rxey?

RX [} 13.12 32.81 49.22 €2.34

RY 100 $9.11 97,54 85,11 93.47

KK 108

Ko Q o o 0 22

BA 0.3246

LG 0.321 0.253 6.762 0,112 10.437

+ S-Graph

uI 43.43 135 268 367.2

ur 108 85.42 61.42 49.78 38.03

o1 8.33 8.33 8.33 8.33 4]

RK 10R CNAME ios

Ko o o o ] 22

RS 3 FLOW -1

RC 0.07 0.0675 0.07 2922.67 0,0053

* rxry?

RX [} 13.12 32.81 49,22 62,34

RY 100 $9.11 97.54 85,11 93.47

KR 9B

L Q o o [ 22

BA 0.5138

Draft

[}
131.24 180.46
91.2 94.4
616.6 397.7
53.01 43.49
10.87 [}

o
131.24 180.46
91.2 84.4

S M-
527.7 324.9
38.94 28.7
309.8 407.2
89.42 71
13.99 7.88

[}

118 135
51,98 94.28
325,8 253
10.33 10.33

Q

119 145

99.69 100

erereBariananT.

434.2
27.21

65.62
93.93

433.1
31.44

65.62
93.83

22

308.1
22,91

85,31
95.44

267.8
21.26

85.31
$5.44

242.79

94.4

317.2
30.17

242.7%

94.4

265.6
24.85

406.1
55.39
7.68

153
89.27

189.1
10.39

150
100

247.7
10.66

98.43
$6.75%

218.9
21.26

98.43
96.75

264,2
27.76

217.6
20.42

266.8
48.64
7.88

133.4
10.39

crees9ann

1%0.1
10,66

178.3
11.05

218.4
23,14

170.6
$.73

230.2
44.81
7.88

103

a

..10

138.2
10.66

133.6
8.33

PAGE 3

PACE 4




149
150
151
152

153
154
155

156
157
138
159

160

LINE
161

162
163
164
163

166
167

168
169
170

171
172
173
174

175
176

117
178
179
180

181
182
183

184
185
186

187
188
189
150

151
192

183
194
195
196

197
198

LINE

199
200
201
202

203
204

205
206
207
208

209
210
211

212
213
214

213
216
217
218

219
220

221
222
223
224

228
226
227

228
229
230
23

232
233

234
238
236

LG 0.344 0.342
* S-Graph

i34 [} 53.72
uI 223.1 183.4
ur 26.29 26.29
uI [}

KK sc CNAME
RO o o
HC 2

KK SR CHAME
Ko Q o
RS 1 FLOW
RC ¢.07 0.043
* rxry9d

RX [} 16.41
Ib...... diavee..2,
RY 100 98.79
KK -4

RO o o
BA 0,2134

LG 0.312 0.281
* S-Graph

-3 o 48.58
oI 41,73 29.48
KK BC CRAME
RO o 0
HC 3

144 BR CNAME
KO o [
Rs 1 FLOW
RC 0.12 0.06
* rxry9

RX o 16.41
RY 100 $8.79
KR TB

KO ) 1]
BA 0.1487

LG 0.3 0,244
+ S-Graph

21 ) 21.42
T 45.69 31.7¢
43 4 4.11 4.11
KR 7C CNAME
RO o o
RC 2

KK TR CRAME
Ko [1] o
RS 1 FLOW
RC 0.041 0.035
+* rxryll

RX 0 21
RY 100 99.32
KK {3:]

Ko o 4]
BA c,315

LG 0.346 0.338
* S-Graph

uI o 92.55
or 45,09 31.32

KK 6R
KO o
RS 4
RC 0.046
* rxryl2
RX o
RY 100.33
ER s
Ko 0
BA 0.3452
LG 0,306
* S-Graph
[+31 0
uI 142.5
ur 18.88
KK sC
Ko o
HC 2
RK SR
RO [+]
RS 2
RC 0.06
* rxryld
RX o
RY 100
KK 4B
Ko o
BA 0.6227
LG 0.338
+ 8-Graph
ur o
U 201.7
ur 15.89
KK 4R
KO o
RS 2
RC 0.033
+ rxryld
RX [}
RY 98.23
KK aa
Ko 0
BA 0.1736

0
0.1587

38.538
108
14.37

CNAME
[}

CNAME
0
FLOW
¢.053

15
%8.2

o
0,251

82,92
165.9
15.89

CNAME
[¢]
FLOW
0.045

15.41
96.72

6.655

106.1
142.18
26.29

SR
[}

sc

[}

-1
0.07

42,65

$7.21

5.483

183.9
19.08

8c
[}

-1
0.12

42.65
97.21

0.06

37
92,51

0,08

72.18
97.24

[}
6.746

87.08
91.61
7.39

SR
[

sc

[

-1
0.06

3o
93.41

o
8.576

255,86
118.94
15.89

4B

o

-1
.08

22.97
94.62

0.115

250.2
128.32
10,72

0
o
1696.28

55.78

15.157
360.3

103.99
10.3

22

22

0,0122

82.03

HEC-1 INPUT

93.27

[+]
0.186

314.8
16.31

[:]

o
1193.47
55.78
93.27
[}

0.147

142
19.18

[}

[}
1736.03
58
92,37

9

0.108

618.3
12.27

53.44

22
20.336
345.4
7.37

22

22
0.0056
82.03
93.44
22
14.981

205.4
15.17

22

22
0.0171
67
92.97
22
13.75

424
12.27

HEC-1 INPOT

1]

Q
5405.3%

95.15
99.77

0.113
194.2

77.66
7.38

]
0
4030.35

43
93.41

0.056
509.1
95,95
15.89

o

0
4181.66

36.09
88.71

22
0.0104
104.99

100

22

11.485
272.7

58
.39

22

22
0.0171
56

1c0

22
10.225

695.4
74.51
]

22
0.0188
45.93
89.44

22

Draft

452.2
7%.53
10.3

[}

101.71

RN N LU

99.34

211
7.37

[+]

101.71
99.34

177.8
10.48

[}

87
97.47

301.8
12.27

589.6
€5.84
10.3

114.83

160.9
7.37

114.83
100

120.7
10.39

107
$7.47

371.8
58,84
10.3

119.83

110.6
7.37

119.83
100

97.53
4.11

112
97.47

146

306.7
42.37
10.3

83,96
L]

75.94
4.11

93.95

0

109.99
100

363.1
47.2
7.39

76
99.3

834.1
61.7

[¢]

55.78
1.5

23

114.99
100

373.1
41.84
7.39

81
99.3

514.9
40.58

68.9
$5.44

118.99
100

240.6
25.58
7.3%

as
99.3

420.3
40.58

85.31
$8.23

203.9
27.17
o

342.9
23.18

263.4
41.17
10.3

55.39

55.06
4.11

66,51

172
18.88

258.8
15.89

PAGE 5
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Draft

227 LG 0,306 0.203 6.681 0.116 18,225
* S-Graph .
238 [:24 o 25.08 86.27 164.8 235.5 214.6 142.9 115.7 $0.51 €5.99
239 ur 54,99 38.19 29.8 23.39 18.68 12.26 12.26 5.86 4.8 4.8
240 oI 4.8 4.8 o
HEC-1 INPUT PAGE 7
LINE ID.suvens PRIY PR Pir PIMRPI :
241 RK 3c CNAME 3R
242 Ko o o Q [} 22
243 HC 2
244 RK 3r CNAME ac
245 Ko o [} [} [} 22
246 RS 3 FLOW -1 [
247 RC 0.08 0.053 0.06 2756.21 0.0134 o
* rxry13
248 RX o 15 30 43 56 76 81 86
249 RY 100 88.2 93.41 93.41 100 99.3 89.3 99.3
230 KK 2B
251 Ko o ] Q [ 22
252 BA 0.2558
253 LG 0.33 0.334 5.299 0.21 22.571
* §-Graph
254 uI o 40.03 159.8 279.1 411.5 265.6 205.3 160.7 115.3 90.62
255 131 €5.57 47.63 36.76 28.06 19.46 17.28 7.62 7.62 7.62 7.62
256 oI 7.62
257 EK 2c CNAME 2R
258 Ko o 0 o [} 22
259 HC 4
260 KK 2R CNRME 2c
261 KO o ] ] Qo 22
262 RS 2 FLOW -1 [}
263 RC 0.06 0.032 0.05 4734.39 0.0063 °
* rxryé
264 RX ] 31 49 75 106 118 145 150
265 RY 56.82 954.2 54.24 90.96 91.357 99.69 100 100
266 KK 1B
267 RO 4] [ ] o 22
268 BAR 1.2778
269 LG 0.322 0.304 €.586 0.131 30.387
+ S-Graph
270 ur o 123.3 214.68 502.6 774.7 946.7 1300 1103 770.5 668.6
271 o1 580.5 496.5 409.28 321.81 289.55 247.16 152.28 157.55 135,67 114.51
272 oI 54,53 80.4 60,34 60.34 55.45 23.63 23.63 23.63 23.63 23.63
273 ur 23,63 23.63 23.63 o
274 KK 1c CNAME 1R
218 RO ] (] [ ] 22
276 HC 3
277 KK 1R CNAME 1c
278 RO o 0 o o 22
2719 RN 1R
280 2z
SCHEMATIC DIAGRAM OF STREAM NETWORK
INeoT
LINE (V) ROUTING (=-=-=->) DIVERSION OR PUMP FLOW
NO. {.} CONNECTOR {<---) RETURN OF DIVERTED OR PUMPED FLOW
22 16B
v
v
30 16R
36 . bX:1-)
. v 1
. v \
42 . 18R
48 . - 17p
55 . 17C.ccinennn ..
. v
. v
58 . 17R
64 . B isp
n .
74
80 . . 138
87 . . . 14B
95 13C. ciieneatenrttronariaanne Creieranesna .
v
v
28 13R
104 128
110 12C.aseecassas .
v
v
113 12R
119 . 118
. v
. v
126 .

24
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Draft

132 . . 10B
. . v
. . v
139 . - 10R
145 . . . 8
153 .
186 B
162 .
168 .
. v
. v
17 . 8R
177 . - ki:]
184 . TCuvneenneans
- v
. v
187 . TR
183 . . 68
. . v
. . v
159 . . SR
205 . . . 58
212 B . 5Ci.icasniiien
. - v
. . v
218 B . L1:3
221 . . . 4B
. . . v
. . . v
228 . . . 4R
234 B . . . 3B
241 . - . C.iiieiaenes
. - . v
. . . v
244 B . . 3R
250 . . . . 2B
257 . 2. eeeenrrnrrsnaatsrssasnaresasnrranan
. v
. v
260 . 2R
266 . . 1B
274 1€ ciesissensnsessssssenns
v
v
277 1R

{*%*) RUNOFF ALSO COMPUTED AT THIS LOCATION
P L L R e
*
FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUL 1997
VERSION 4.1

.
.

.

*
RON DATE  12JUN98 TIME 14:22:01 +
.

*

*
*
*
*
*
*
*

P R e e e e 2

P R R R A e

* *
* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
+ 609 SECOND STREET *
* DAVIS, CALIFORNIA 85616 +
* (916) 756-1104 *
* *
+ -

I R LT e T2 2

Gavilan Peak Watershed HEC-~1 Analysis using WMS (100-year 6-hour storm)

Location: I-17 and Town of New River
FCOMC, 1998

5 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
1r HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1JANS8 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NOUMBER OF HYDROGRAPH ORDINATES
NDDATE 2JAN98 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL
TOTAL TIME BASE

.08 HOURS
24.92 HOURS

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTR
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES

IRCHES

FEET

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENHEIT

25




@b

Draft

7 30 INDEX STORM RO. 1
3.47 PRECIPITATION DEPTH

TRDA .01 TRANSPOSITION DRAINAGE AREA

8 PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 00 .00 .01 .01 .01 .0l .01 .01 .03
.03 .03 .05 .05 05 .15 .15 .15 .03 .03
.03 » 01 .01 .01 .01 01 .01 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00

11 J0 INDEX STORM NO. 2
STRM 3.45 PRECIPITATION DEPTH
TRDA .50 TRANSPOSITION DRAINAGE ARERA

0 PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 + 00 .00 .00 -00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .01 .01 .01 .01 .01 .01 .03
.03 .03 .05 .05 .05 <15 .15 .15 .03 .03
.03 .01 .01 .01 .01 .01 .01 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 <00

13 Jp INDEX STORM NO. 3
STRM 3,40 PRECIPITATION DEPTH
TRDA 2.80 TRANSPOSITION DRAINAGE AREA

14 PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 <00 .00 .00 - 00 .00 .00
.00 .00 .00 .01 .01 .01 .01 .01 .01 .03
.03 .03 .07 .07 .07 .08 .08 .08 .05 .05
.05 .02 .02 .02 0 01 .01 .00 .00 .00
.00 -00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00

18 Jp INDEX STORM NO. 4
STRM 3.20 PRECIPITATION DEPTH
TRDA 16.00 TRANSPOSITION DRAINAGE AREAR

19 pI PRECIPITATION PATTERN
.01 .01 -00 .00 .00 .00 .00 .00 .00 .01
.01 .01 .00 .01 .00 .00 .00 .00 00 .00
.00 .00 .01 .00 -00 .00 .00 .01 .01 .01
.01 .01 .01 .01 .01 .01 .02 .02 .02 .03
.03 .03 .06 .06 .06 .07 .07 .07 .04 .04
.04 .02 .02 .02 .01 .01 .01 .01 .01 .01
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 1]

SAE Rwk Abk SRR ADN REd RER HRE BAR AAh WS A HAD KRR #bh AEd ERE Rhh 2bd AED WA ARe Abd KR Ndw kkk bk HAK Rk Sad AAS NA dup kbW

P I I II T Y

. -
22 RR * 168 +
* *
L2222 222222221
23 Ko OUTPUT CONTROL VARIAELES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
100T 22 SAVE HYDROGRAPH ON THIS UNIT
1SAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS v

ShE dkk Whh Fkd ARG BRE REE ABE DAY Rhd wEh Ak Ras Rkk ARE KR kwd kkd FEE kAR Ak hEd SRR AW EAk ke ERE RNE AER WX RAE kEd Wb

T T T T e
» *

30 RK * 16R CNAME 168
* *
T T T Y

31 Ko OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
1pLoT G PLOT CONTROL
QSCAL O, HYDROGAAPH PLOT SCALE
IPNCH 0 PUNRCH COMPUTED HYDROGRAPH
I00T 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

WRE kRk REE WAk ARE SR BEE AR RRh ARE ARk EAE RED hhd Ad REE RAe AEd Rhd HER R hbd Add ARk RAE RPN hE REd AEd hEk KRR A dE ed

F2 RIS S22 )
* *
36 RR . 18 +
* *
(222 TSR 222

37 RO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I00T 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
1SAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

L I L L L L L R L L L L L L L L L T T T T L A T T I T Y
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HERRREAARAR AR
. .

42 KK * isr + CNAME 188
* *
Bhh kA bbby

43 RO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I10UT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

FUE Rk RRE KRR ERE Rk AR h kR Rhk FRR ARk MEE Rhd Nk bk Ak AAR MRS bd SRk ARE b hh Rhd Rk dEs ARk AR RNk AEA RAw KRR AR wkw

P T I I
* *
48 KK * 178 *
- *
T TTTTTI I

49 Ko OUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0, HYDROGRAPH PLOT SCALE
IPNCH, 0 POUNCH COMPUTED HYDROGRAPH
100T 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
1SAVZ 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .G83 TIME INTERVAL IN HOURS

ERh NRE REE ARk dh R Rk KRR AR RER FNE whh AR RAR FRk RER RkR REd ARk WEE R A RhE Kbk b E BRE KAk AR AhE RRE kR AkE ARR wed

P T TR T T T
. .

55 KK * 17¢ * CNAME 17R
* .

I LTI TITY

56 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH O PONCH COMPUTED HYDROGRAPH
I00T 22 SAVE HYDROGRAPH ON THIS UNIT
IsAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

hhh khd Rbw Ahk bk Rk Fhd ARR kkd FEE EhE R hd GRE AR RhE ANE KRR KNk Bad RRE RNE b kd KRS kR Rk AEk XA dRh kA REE FEE WAk

ER 222 ]
* .
58 KK * TR ¢ CNAME 17¢
- *
EE3 ST 22222 2]

59 RO QUTPUT CONRTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH © PUNCH COMPUTED HYDROGRAPH
10UT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
1SAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT ,083 TIME INTERVAL IN HOURS

HER bk RRR Rk RRd RR RAE Khd kw hE KR DR AW ke Fhh ARk Akd EhE S A AEh FhE REd Mkd Rd ENR ARd hbd RAR ARk RhE Fhd Sk Gd

e R TR
- *
64 RR * 158 +
* *
AR EREARIRRRS

65 KO OUTPUT CONTROL VARIABLES
5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH O PUNCH COMPUTED HYDROGRAPH
I0UT 22 SAVE HYDROGRAPH ON THIS ONIT
I8AV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PURCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

REh kR RhN KEA Bk Bh kN hWk kEd SR FRN Ak d SRR Ak ARk RER RRk REA Adkd b Ak Rk KRR RAE RRd REN Rkd dkd ART BRR AN KAk kR Aew

L2 22222222 )
* *
71 RK - 15¢c + CNAME 15R
* *
khh bbb b hh b h b d
72 RO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
1PLOT . 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH O PUNCH COMPUTED HYDROGRAPH
I00T 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
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300 LAST ORUINATE PUNCHED OR SAVED
.083 TIME INTERVAL IN HOORS

ISAV2
TIMINT

LI S T

Whd ERh WRU RR AR Rk AEE Rk RAd kA RAR SEd A RE HER RRE RAh NRR RN E AR d Rk Rk kkR RRE Rhd EhR R wd Rhk Fik A bd dwe

FEE TR T Ty

» *
74 KK * 1SR * CNAME is¢
* I}
IR TR E)
75 Ro

Whe EhE ERE

OUTPUT CONTROL VARIABLES
IPRNT 5

PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPHCH 0 PDNCH COMPUTED HYDROGRAPH

1007 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

TRk kA KA Rhk ARh KRR AR dkd Rak Rkd RAE BhR ek REE SRR dkk AR BNk RN kh WAk

T TITT ST Y

» *
80 KK * 138 +

* *

I LTI T Y]
21 Ko

OUTPUT CONTROL VARIABLES
IPRNT 5

Bkh AR AR Ekh RRR KRS KRE ARE dEE

PRINT CONTROL

IPLOT Q0 PLOT CORTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTEDR HYDROGRAPH

1007 22 SAVE HYDROGRAPH ON THIS UNIT
IsAvV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

Hhh RAE ERE Ak BAE WER REE kR h RRE bAk RE Adh RRE RAE kRd Akd FhE RN REE S Eh e

T2 I IY]

* -
87 RK * 148 *

* *

TR RRRER AR RAR
88 Ko

Hke Rde Bed

OUTPUT CONTROL VARIABLES
IPRNT 5

BhE RED A4 BRE ARE RRE KR dAE SEN

PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0, HYDROGRAPH PLOT SCALE

IPNCH 0 PONCH COMPUTELD HYDROGRAPH

1007 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV] 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HODRS

Shh EAE RRh ARd AWR Rhk RhE Akd kbd S AR kR Whk bR ANE REN ARk Rk EEd RAR A ke Bdd RN HAE Rid RN kkd Rk kwd Rdd Rk

222222222222 2] £
N + 3
95 XK B 13¢ + CNAME 13R
N N
T
96 Ko OUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
1PLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH O PUNCH GOMPUTED HYDROGRAPH
Io0T 22 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

FhE ke wwe

Fhh RRA Rk dk RRR kA RAR kkd Rhh RAR Rk R ak ARR ANE REk kah hkd hhh ARG Ak dkh Ehh kR A Shd Ak hkd REd Rk e

IS TI I

* -
98 KK * 13R * CRAME 13¢
* *
ITI 2 I T T
39 KO

dhE RRE kR

OUTPUT CONTROL VARIABLES
5

PRINT CONTROL

IPLOT 0 PLOT CORTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

1007 22 SAVE HYDROGRAPH ON THIS ONIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

ARH REE RER Akk bhk KRR AR Ahd hhh AR EAR BAd Rk ARE AhD RhE Ak hd AN B A Ghkd Rdd RAk ARk Skd RER RAE bdk kkd A

AR RN SN R

* *
104 KK . 128 +
* *

48

P T T T T R Y
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105 Ko OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCRL G. HYDROGRAPH PLOT SCALE
IPNCH O PUNCH COMPUTED HYDROGRAPH
I0UT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAVI 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

Rhk Edk ARk ERR RIE EEE AR ENE NRR RRE Rk BEE ARR BN ARE Wk KA Rk BAh EEE EWE Rk ARk Ak Rk FER Kk Rk AkE kR AWE REw AW

(2223222222221
N .
110 KK * 12¢ * CNAME 12R
* *
L2 2T ZL 22
111 KO QUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL Q, HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
100T 22 SAVE HYDROGRAPH ON THIS UNIT
I8AV1 1 FIRST CORDINATE PUNCHED OR SAVED
1SAV2 300 ' LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

HRR RhE Abh REE Rah Rkh WER FR DAk BN Ad bk RAh Bk EE RRE G h kRh KRR G h WEE RAR RN Rk Gk d AEE Pad eRd Rk kE kR Rk S

P Ty I T

" *
113 KK * 12R * CNAME 12¢
. .
Rk khhb bbb
114 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0., HYDROGRAPH PLOT SCALE
IPNCH O PUNCH COMPUTED HYDROGRAPH
I0UT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

FEh HER ENE FEE REh RN RAE ARk RRE bk Sk RNE ARR REN Nkd RAk kR kRd Dhk Rk AkE BEd Ak REE RRE FRF REE Ak SRS ARE RN KEF Ak

R T e I T

* *
119 RK . 118 *
* *
A ARSI RS2 )
120 RO OUTPUT CONTROL VARIABLES
5 PRINT CONTROL
IPLOT Q0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I00T 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED CR SAVED
ISAV2 . 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

ARk R A R RRE hhk ARR KRS RAE REd FRE kR RAk kR AAE Rk RRE RAR RRR bER kR k EE Gk RRE FAE KRR R Ad R NN kkk AR FAR FRE ARR Rk

PER AR AR AR
* *

126 RK * 1R * CNAME 118
* -
ER2 222222222

127 RO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT G  PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
1007 22 SAVE HYDROGRAPH ON THIS ONIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

dkk whE RhE RRR RRN kAk Fkk bdk kdk ER MRd BN Ehh Rk ER KRR AR Rk ARR ARE KRk AR Rk KRR R RkR KRk ANk hkd kA hRd NEE Rad

khk kb h Ak h AR
* *
132 RK » 108 *
N N
hdb kbbb

133 Ko OUTPUT CONRTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
10UT 22 SAVE HYDROGRAPH ON THIS ONIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT +083 TIME INTERVAL IN HOURS

FhE Rk d RA Rhd ekd R d RN RAE RRd AhE AdE HRE HAh SRR RER RhE RNE RRk AR SRR PR whh Rkd RER AR KRk R hh Ahk ARh AR ARE NkE kR
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IR RS2 R22 2]
* *
139 RK * 1o0R * CHAME 108
* *
EEEEEZEEL 22222

140 Ko OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH O PUNCH COMPUTED HYDROGRAPH
1007 22 SAVE HYDROGRAPH ON THIS UNIT
ISAavV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .063 TIME INTERVAL IN HOURS

EhD MR WAk AR R BEE Rhd hhh RS hd FhE REh RRR Rk E RAE Fhh AR R Rk REh Ahd d Ehd wdd RRE dkd dhd kR SRk AR SRE EAR EE A

kAR ARG A

* *
145 KK * sB ¥
* +

dhk kA a b

146 RO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH C PUNCH COMPUTED HYDROGRAPH
I0UT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
1savz 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

dh kkh Rhk hAd RER kAR RN KRR KRN khk Rk Rhk Rhh B A Rud Akk hRk MEh kW Whd AEE R0k bE Hkd bk kR RE AR RRR FkE AR AkE kR

AR AR RN

* +
153 KK * sc CNAME 9R
. *

T T Y Yy

154 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I00T 22 SAVE HYDROGRAPH ON THIS UNIT
IsAvVi 1 FIRS? ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

Sk RAd ARk REE REE RAh KRR NEE RAR whk RRd Ahd Ghd FRE AAk AEd AR BEd A d ARE Fas FAR NRF REE Ak RAR KAk AR NRE RAE EER NRe kA

T T T I

* *
156 KR * SR * CNAME sc
* »

T I T I I Y

157 RO OUTPUT CONTROL VARIABLES
5 PRINT CONTROL
v IPLOT O PLOT CONTROL
) QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PURCH COMPUTED HYDROGRARH
1007 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

FaE A RRD ARA Rk d dbd REE BEE MRk KRR Rk E Akd hd Ak bR kkd Ed whd RAE AAh ARR RAS Rk d BEd AEd AR h R Bhd RN AkE AR dek Ak

YL IYY

- *
162 RK * 8B ¥
* *
dk kbbb hhdhd
163 RO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
100T 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
I18AV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

Bhd Rk AR BER AR AR kR kA Ak HRE RRE RRE AR ARG F0R KRE KRR KRR SRR AR hRh REE R hhE PRR AR ARE RRR AAR AR ShE BN AAR

EERRRRRR R AN AR

* *
168 KK * ac * CNAME 8R
* *
LEZ 22222222 22 2
169 &Ko OUTPUT CONTROL VARIABLES
5 PRINT CONTROL
1PLOT O PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
100T 22 SAVE HYDROGRAPH ON THIS UNIT
I5AV1 1 FIRST ORDINATE PUNCHED OR SAVED
1SAV2 306 LAST ORDINATE PUNCHED OR SAVED
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TIMINT .,083 TIME INTERVAL IN HOURS

Phe kR hRd AR RRR hd R d bkd hdd bhk ek FRd Re RRE RNE RN FEd kwk wkd Rkd hdW AFE Akd AkF kkE ERE RED ARE YA RE AEY REN

PPPTTYTITTrees
- *

171 BK . B8R ¥ CNAME 8c
N .
222222222 ]

172 RO OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

100T 22 SAVE HYDROGRAPH ON THIS UNIT

1savi 1 FIRST ORDINATE PUNCHED OR SAVED

ISAV2 300 LAST ORODINATE PUNCHED OR SAVED

TIMINT .083 TIME INTERVAL IN HOOURS
WARNING --- ROUTED OUTFLOW ( 2061.) IS GREATER THAN MAXIMUM OUTFLOW { 1770.) IN STORAGE-OUTFLOW TABLE
WARNING ~-- ROUTED OUTFLOW ( 2256.) IS GREATER THAN MAXIMUM OUTFLOW { 1770.) IR STORAGE-OUTFLOW TABLE
WARNING --- ROUTED OUTFLOW |( 2313.) IS GREATER THAN MAXIMUM OUTFLOW ( 1770.) IN STORAGE-OUTFLOW TABLE

1770.) IN STORAGE-OUTFLOW TABLE

WARNING --- RODUTED OUTFLOW | 2140.) I3 GREATER THAN MAXIMOM OUTFLOW

1770.) IN STORAGE-OUTFLOW TABLE

WARNING =--- ROUTED OUTFLOW 1855.) IS GREATER THAN MAXIMUM OUTFLOW

WARNING -=-- ROUTED OUTFLOW ( 2043.) IS GREARTER THAN MAXIMUM OUTFLOW 1770.) IN STORAGE~OUTFLOW TABLE
1770.) IN STORAGE-OUTFLOW TABLE

WARNING =-- ROUTED OUTFLOW 2277.) IS GREATER THAN MAXIMUM OUTFLOW

1770.) IN STORAGE-OUTFLOW TABLE

WARNING =-~ ROUTED OUTFLOW 2296.) ‘IS GREATER THAN MAXIMUM OUTFLOW

1770.) IN STORAGE-OUTFLOW TABLE

WARNING —--=- ROUTED OUTFLOW 2125.) IS GREATER THAN MAXIMUM OUTFLOW

1770.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW { 1842.) I% GREATER THAN MAXIMUM OUTFLOW

RAk KRk RRA kk RN Gk SEW btk Gk bhw S40 Bhw ddd AR ddd dhd dkk kR REd KA Rk Rek RRE AP ANE D NEN NRR KRS Rk Ak AAE e

T I T T T

+* *
177 RK * 78 ¢
. *

T T e e

178 RO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IpLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH ¢ PONCH COMPUTED HYDROGRAPH
I00T 22 SAVE HYDROGRAPH ON THIS UNIT
ISavl 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT +,083 TIME INTERVAL IN HOURS

Ahe hhh Ak RAR Rk SRR BRd Abd AEF ChE RAd Rhh hdw Ed R Fbd RkE Sue Ak Ahk ABA REE ARE ARk Rdk RAR RAE R hhd FR R Rak e NRe bR

EXERE 2SI S S
* *
184 RK * 7Cc * CNAME kLY
- *
BNy

185 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PURCH COMPUTED HYDROGRAPH
I00T 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

AR RRE ARE HAR AEE ARR REh FRd ARR Adh bhd RRE hbd RSt ERD AR AR RS bhd hdd hRk kAR EEE ARh AhE AR RAd hd AEE RAk ARE ARN N

EZ2 22T T2 L2 )
L] *
187 RK * IR+ CNAME 1¢
* *
E2 22222223222

188 KO OUTPUT CONTROL VARIABLES
5 PRINT CONTROL
IeLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
1007 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
IsAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT 083 TIME INTERVAL IN HOURS

g AER Rkk R E RRE bk d RN Rk BER ARk KAk RRE SRk ARk Rkd REk kb h RhE VR h ARR Rk A Eh Rhs hhd hE R ARk RkE Rah ARk Fkd bae deh bad

I T oty

* *
193 RR * 6B *
* *

LI T T

154 RO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
1eLOT @ PLOT CONTROL
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QSCAL 0. HYDROGRAPK PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

100T 22 SAVE HYDROGRAPH ON THIS ONIT
ISAvVl 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

RAk khk Rkh kR R el dah RRh AAe hE AAd EN BN RER Skh RN Rk SRR Eds KRR KRR Eak ANE REd AR h EAR RhE hud Rhs hhd hah Nhh A

L T I ey

* *
199 KK * 6R * CNAME éa
* -

AR AR AR b

200 KO OUTPUT COKTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I00T 22 SAVE HYDROGRAPH ON THIS UNIT
1SAVi 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

SRR REE AR ERR REE BEE wRh D EAR KRR AAE AbE Rk RRk REE RN ER R hE hkh Ahd S0 bRk ARd RN EhE bhd AR kkd kA WhE Rk SEE bAS

TR LT IY T

+* .
205 KK * 58 +
* *

LTI AT )

205 KO OUTPUT CONTROL VARIABLES
S PRINT CONTROL '

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

100T 22 SAVE HYDROGRAPH ON THIS ONIT

ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED

Isavz 300 LAST ORODINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN MOURS

ShE ERh REE ke AR Rh e SRk ed Sdh ehdk Ak h WA S h Rk Ed ke hdh EEE ARN ARk REY hhh kkh GEd Rkh AES RER AGE AR RNk hdd ARk N

RAAAPRRAN I NI Ad

* »
212 KK * 5¢c ¢« CNAME SR
* *

SRRREARI AR

213 KO QUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYBROGRAPH
100T 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNRCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

Rdh whh RE whk A AE REE hkk AhE BEh hkk kEd BRR Rew whd AEh Nee FES AR Abk Akd Bhh hkk AkE ANE kEd kdt ARk Aed BAd ARE REE ENE REY

I ITI TN Ty

* *
215 KK * SR+ CNAME L1+
* *

P TR A e e

216 RO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
1PLOT @ PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I00T 22 SAVE HYDROGRAPH ON THIS UNIT
ISavi 1 FIRST ORDINATE PONCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

Ahd RED KRR kAR RRE KRN AkE Ak KRN Rk Gk Bk Akd bhh PR dud NAE RAE Rkk kRd NEd Shk Rk ER Rk k hhd KRR haw AkE b h WRw kR E EA S

L T T T Y

* -
221 RK * 48 «
* "

[T I I I Y

222 Ko OUTPUT CONTROL VARIABLES
IPRNT 5 PRIRT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH O PONCH COMPUTED HYDROGRAPH
100T 22 SAVE KYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

1A Akt BN I AAF AR AR REE AR AR RRE FRE bk d SRS REY S s SR ARE Shd Ak SER Akh khs REN Auk REE BhE Reh SEd Ak SEE WE K

e Y 2T
* *
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228 RK

223 Ko

whw FRD A

234 KX

235 Ko

ane ke kAn

241 EK

242 Ko

RAR BEE AR

244 KR

245 KO

WARNING --~

WARNING --~

WARNIRG ==«

WARNING =-=~

WARNRING ==~

WARNING --~

WARNING -~-~

WARNING ==~

WARNING ==~

WARNING --~

WARNING --~

WARNING =-~~

WARNING =--~

WARNING ==~

WARNING =-~

WARNING ===~

WARNING --=

WARNING =-=

WARRING --=

WARNING --~

TR T IR TN

Draft

* 4R ¢ CNAME 48
» .
CRRFEERRRR A RN

OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PURCH COMPUTED HYDROGRAPH

Io00T 22 SAVE HYUROGRAPH ON THIS UONIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

Rk RAR RkR ddh RhE bhk Bhh BEd AAE Akd Atk hER Aak ARk MRS SeE kA& AEE Rhd ARE FE RRd hRd ARE kdk AR AR RAE SR kRN

T2 TI LIS ]

* *
0 3B *
* *

It}

QUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH O PUNCH COMPUTED HYDROGRAPH

100T 22 SAVE HYDROGRAPH OM THIS UNIT
I5AV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAavz 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

Sk WAE RRR RN Ak RNE RAB Rk Sed Bue BRE AEd Rk w hAh RE A0h AR A& kd AAR AR Bad bhk dud bud Ak AhD Fhk kkd bW

I 2222222223222
* *
* 3c CNAME 3R
* *

LTI TSR IT TS

OUTPUT CONTROL VARIABLES
s

IPRNT PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

I00T 22 SAVE HYDROGRAPH ON THIS ONIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

EhE REh AEN RRk REW AR Ghd KRR REE he hEd EEE ARk AkE RER Shk ARE ENE Ruk ARk RN SRS REE REh Rkd ARA kR Kk Auk AW

SRwRk AR R AN

> *
* 3R+ CRAME ac
+* *

AR RN AR h

QUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT O PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPRCH Q PUNCH COMPUTED HYDROGRAFH

1007 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT 083 TIME INTERVAL IN HOURS

1374.) 18 GREATER THAN MAXIMUM OUTFLOW 1304.) IN STORAGE-OUTFLOW TABLE

ROUTED OUTFLOW

1304.) IN STORAGE-OUTFLOW TABLE

ROUTED OUTFLOW 1495,) IS GREATER THAN MAXIMUM OUTFLOW

1304.) IN STORAGE-OUTFLOW TABLE

ROUTED OUTFLOW 1464.) Is GREATER THAN MAYIMUM OUTFLOW

1304.) IN STORAGE-OUTFLOW TABLE

ROUTED OUTFLOW | 1317.) IS GREATER THAN MAXIMUM OUTFLOW

1304.) IN STORAGE-OUTFLOW TABLE

ROUTED OUTFLOW 1367.) IS GREATER THAN MAXIMUM OUTFLOW

ROUTED OUTFLOW 1442.) IS GREATER THAN MAIIMUM OUTFLOW { 1304.) IN STORAGE-OUTFLOW TARLE

1304.) IN STORAGE-OUTFLOW TABLE

ROUTED OUTFLOW 1408.) IS GREATER THAN MAXIMUM OUTFLOW

1304.) IN STORAGE-OQUTFLOW TABLE

ROUTED OUTFLOW 1344.) 1S GREATER THAN MAXIMUM OUTFLOW

1304.) IN STORAGE-OUTFLOW TABLE

ROUTED OUTFLOW 1398.) IS GREATER THAN MAXIIMUM OUTFLOW

1364,) IS GREATER THAN MAXIMUM OUTFLOW 1304.) IN STORARGE-OUTFLOW TABLE

ROUTED OUTFLOW

1304.) IN STORAGE-OUTFLOW TABLE

ROUTED OUTFLOW 1360.) IS GREATER THAN MAXIMUM OUTFLOW

1304.) IN STORAGE-OUTFLOW TARLE

ROUTED OUTFLOW 1483,) IS GREATER THAN MAXIMUM OUTFLOW

1304.) IN STORAGE-OUTFLOW TABLE

ROUTED OUTFLOW 1454.) 1S GREATER THAN MAXIMUM OUTFLOW

1304.) IN STORAGE-OUTFLOW TABLE

ROUTED OUTFLOW 1308.) IS GREATER THAN MAXIMUM OUTFLOW

1304.) IN STORAGE-OUTFLOW TABLE

ROUTED OUTFLOW 1357.) IS GREATER THAN MAXIMUM OUTFLOW

1204.) IN STORAGE-QUTFLOW TABLE

ROUTED OUTFLOW 1432.) IS GREATER THAN MAXIMUM OUTFLOW

1304.] IN STORAGE-OUTFLOW TABLE

ROUTED OUTFLOW 1358, IS GREATER THAN MAXIMOM OUTFLOW

1304.) IN STORAGE-CUTFLOW TABLE

ROUTED OUTFLOW 1336.) IS GREATER THAN MAXIMUM OUTFLOW

1304.) IN STORAGE-OUTFLOW TARLE

ROUTED OUTFLOW 1389,}) IS GREATER THAN MAXIMUM OUTFLOW

1304.) IN STORAGE-OUTFLOW TABLE

ROUTED OUTFLOW 1354,) IS GREATER THAN MAXIMUM OUTFLOW

SR SRT WEE Bad AR RER NRE RRD RE GhE RAE RWE dak WRE AAE RRe bd bhE hkk RRd SR Rdd RAd RN bha RhE RS R RE bRk bR
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I TIITI AT Y

* *
250 KK * 28
» -

XTI Y

251 Ko OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IpLoT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH M
I00T 22 SAVE HYDROGRAPH ON THIS ONIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

Hhd e kRE Rk AER ARE Rkh ARk RAR ERR hhk o E S RAE bad kR bR WNR Sdk RN ShE FAh Rad Fak hEd ARR Red khk AEE RhE FiE AN eRd

T STy

* *
257 KK * 2¢ * CNAME 2R
* *

2T IIITT Ty

258 RO OUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH D PUNCH COMPUTED HYDROGRAPH
1007 22 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
I5AV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

dhh Rk kdd hAh R ERk AR RkE RED SHd ARk Fkd Bk REN hkd hks WEF RER KPR AAh Ak RXR bk hd HhE dhk Fad Rk Rhd AF R HAw kEk dd

T e

* .
260 KR * 2R * CNAME 2c
* *

ST T IT T TY

261 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I00T 22 SAVE HYDROGRAPH ON THIS OUNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

MRk RRA whh Rk AR RE Bkd kRE WRR ARt Rhd kER RhE bhd Hdd khh ek N d kd kR RAE ERE RAd AEd SEh RAE Fuk e Ak EEE KEE ke AR

R e L

- ”
2686 RK * 1R *
* .

SRR RIE IRk

267 Ko OUTPUT CONTROL VARIABLES
IPRNT % PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPOUTED HYOROGRAPH
1o00T 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

SRk AR AAR hkd RkE RER Rk k A ARN FRE See Mk Rbd SR E S hhk Rdd RAE FAe AWk NER KRR RAE BEd R FED Rah ek bk REd BEA RkA AR

HA AR R R Rk

* *
274 KK * 1c « CNAME iR
* *

BARRAR AN RN

275 KO QUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 6. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
1007 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMIRT .083 TIME INTERVAL IN HOURS

FER Rk Ak bk h REE RNR Nk dhd SRE SRk Add #Ed AR RRE RAE dhk BN REE SRR AR kRE kRN RAX AN ddk bk dhk Rk bR kkk kR NRE A

P T T L P T

* *
277 RK * 1R+ CHAME ic
N * *

IR T T I

278 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT O PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH O PUNCH COMPUTED HYDROGRAPH .
100T 22 SAVE HYDROGRAPH ON THIS UNIT
I8AV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAvV2 300 LAST ORDINATE PUNCHED OR SAVED
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OPERATION
HYDROGRAPH
ROUTED TO
HYDROGRAPH
ROUTED TO
HYDROGRAPH
2 COMBINED
ROUTED TO
HYDROGRAPH
2 COMBINED
ROUTED TO
HYDROGRAPH
HYDROGRAPH
4 COMBINED
ROUTED TO
HYDROGRAPH
2 COMBINED
ROUTED TO
HYDROGRAPH
ROUTED TO
HYDROGRAPH
ROUTED TO
HYDROGRAPH
2 COMBINED
ROUTED TO
HYDROGRAPH
3 COMBINED
ROUTED TO
HYDROGRAPH
2 COMBINED
ROUTED TO
HYDROGRAPH
ROUTED TO
HYDROGRAPH
2 COMBINED
ROUTED TO
HYDROGRAPH
ROUTED TO

HYDROGRAPH

Draft

TIMINT .0B3 TIME INTERVAL IN HOURS

RUNOFF SUMMARY
FLOW IN CURIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD
STATION FLOW . PEAK

§-HOUR 24 -HOUR T72-HOUR

AT
158 84s. 4.42 152, 38. 37.
18R 859. 4.58 152, 38. 37.

AT
188 1502. 4.25 186, 47. 45.
188 1266. 4.42 188, 47. 45.

AT
178 1005. 4.33 132. 33. 32.

AT
17¢ 1932. 4,42 306, 7. 4.
178 1821. 4.50 3086, 7. 74.

AT
158 856. 4.33 105. 26. 25,

AT
15¢ 2276. 4.42 402, 101. ag.
15R 2241. 4,58 402, 101. 98.

AT
138 174, 4.33 85, 24. 23,

AT
14R 645. 4.42 94. 23. 23,

AT
13¢ 3504. 4.%8 700. 178. 170.
13R 3432. 4.67 700. 176. 170.

AT
12e 681, 4.25 67. 17. 16,

AT
l2¢ 3614, 4.58 751. 189.. 182.
12r 3566, 4.75 751. 189, 182.

AT
118 800. 4.25 92. 23. 22,
11R 748. 4.33 92. 23. 22,

AT
1oe 642. 4.25 78. 20, 1s.
10R 585. 4,50 9. 20. 19.

AT
SB 845. 4.42 122. 31. 29.

AT
b1+ 1283. 4.42 195, 49. 47.
SR 1267, 4.50 195. 49, 7.

AT
[:}:] 488. 4.25 51. 13. 12.

AT
8c 1961. 4.42 328. 82, 9.
R 1923. 4.50 328, 82. 79.

AT
i 305, 4.25 36, 9. 9.

AT
1c 20€8. 4,50 361, 91. a7.
R 2070. 4.50 360, 1. 87.

AT
6B 783. 4.17 5. 19. 18.
6R 607. 4.50 75. 19. 18,

AT
5B 627, 4.33 e6. 22. 21.

AT
5¢C 1133. 4.42 159. 40. 38,
SR 1072, 4.58 159, 40. 38.

AT
48 1217. 4.2% 158. 40, 38.
4R 1181. 4.42 158. 40. 38,

AT
3B 3723 4.25 45 11 1.
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AREA

.63

.63

.71

.71

.58

.39

.44

.32

.32

.51

.84

.15

31

.3

.35

.66

.66

.62

.62

.18

MAXIMUM
STAGE

TIME OF
MAX STAGE




§6

2 COMBINED AT
ROUTED TO

HYDROGRAPH AT
4 COMBIvNED AT
ROUTED TO

HYDROGRAPH AT
3 COMBINED AT

ROUTED TO

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

3c

3R

28

2R

18

1c

1R

1428,
1295.

535.
3934,
3827.
1754;
7636,

7636.

4.33

4.58

4.25

4.50

4.67

4.42

4.67

4.67

202.

201.

60.

740,

322.

1668.

1668.

Draft

s51. 43.
51. 49,
15. 15.
186. 179.
186. 179,
81. 78.
422, 407.
422, 407.
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Appendix 2 HEC-1 Output File for 100-year, 24-hour Storm

P L T P T e )

* * * .
* FLOOD HYDROGRAPH PACRAGE (HEC-1} * * U.8. ARMY CORPS OF ENGINEERS *
* JoL 1997 * * HYDROLOGIC ENGINEERING CENRTER *
* VERSION 4.1 * * 609 SECOND STREET *
* o * DAVIS, CALIFORNIA 95616 *
* RUN DATE 120UN98 TIME 14:23:28 * * (916) 756-1104 *
" * . "
AREARRR R AR RN NS FhAEERRRN R T T T e 2
X X XXIXXYXX IIXXX x
X I X x X xx
X X X x x
XXXXXIX XIXX x XXXXX X
X I x x b 4
x X X X x X
b 4 X XXXXXXX XXXXX pesd
THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC~1 RNOWN AS HECl (JAN 73), HEC1GS, HEC1DB, AND HEC1RW.
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 FORTRANTT VERSION
NEW OPTIONS: D. OUTFLOW » SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
D$S:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
1 HEC-1 INPUT PAGE 1
LIRE ID .2 300004000, LT . 10
1 1D Gavilan Paak Watershed HEC-1 Analysis using WMS (100-year 24-hour storm)
2 I Location: I-17 and Town of New River
3 1D FCDMC, 1998
*DIAGRAM
4 IT 5 10AN98 ) 300
5 Io 5
6 IN 15 1JAN98 [
7 Jp 4.74 0.01
* typelX-24hour
B PC o 0.002 0.005 o.008 0.011 0,014 0.017 0.02 0.023 0.026
9 PC 0.029 0.032 0.035 0.038 0.041 0,044 0.048 0.052 0,056 0.06
10 pC 0.064 0.068 0.072 0.076 0.08 ¢.085 0.09 0,095 0.1 0.105
11 PC 0.11 0.115 0.12 0.126 0,133 0.14 0.147 0.155 0.163 0.172
12 PC 0.181 0.1851 0.203 0.218 0.236 0.257 0.283 0.387 0.6863 0.707
13 PC 0.735 ¢.758 0.776 0.791 0.804 0.815 0.825 0,834 0.842 0.849
14 PC 0.85%6 0.863 0.869 0.875 0.6881 0.887 0.893 0.898 0.903 0.s08
15 14 0.913 0.918 0.922 0,926 .93 0,934 0.938 0.942 0.945 0,95
16 ec 0.953 0,956 0.953 0.962 0.965 0.968 0.971 0.374 0.977 0.98
17 PC 0.983 0,986 0.989 0.992 0.9395 0.998 1 1 1 1
18 Jb 4.5 10
19 KK 168
20 Ko o 1} o L)) 22
21 BA 0.6343
22 LG 0.35 0,362 6.758 0.112 15.175
* S-Graph
23 ur o 59,23 96.95 228.5 361.8 442.8 576.6 599.3 388.7 334.1
24 129 291.3 251.8 213.65 169.81 144.34 130.15 103,36 82.48 71.% 64.87
25 uI 47.83 45.41 33.83 28.98 28.98 23.49 11.35 11.35 11.35 11.38
26 ur 11.35 11.35 11.35 11.3% o
27 KR 16R CNAME 16p
28 RO <] ¢ o o 22
29 RS 2 FLOW -1 o
30 RC 0.05 0.038 0.05 5286.99 0,0139 [+]
* rxryl .
31 RX o 32.81 55.78 101.71 137.8 177.17 203.42 208.42
32 RY 100 96.26 85.93% 90.81 93.04 98,36 1co 100
33 KK 188
34 RO o o o o 22
35 BA 0.7104
36 LG 0.35 ©.357 6.868 0,107 33.123
+ §-Graph :
37 uI ) 130.7 506,86 865.7 1180 718.4 558.5 421.2 295.8 231.7
38 39 158.4 121.2 89,88 58.6 55.82 22,47 22.47 22.47 22.47 o
39 KR 18R CRAME ise
40 Ko ) [} 0 [} 22
41 RS 2 FLOW -1 o
42 RC 0.052 0.062 0.0596 5887.63 0.0213 o
* rxry2
43 RX 0 39,37 4%.22 78,74 108.27 141.08 183.74 223,67
44 RY 100 97.34 89.47 88.75 £8.42 89,89 92.68 95,05
1 HEC-1 INPUT PAGE 2
LINE b o P T I 40000 S.icvann B Ty TS R 9..enas 10
45 EK 178
48 KO [} Q 0 [} 22
47 BA 0.5839
48 LG 0.35 0.391 5.818 0.159 17.048
* S-Graph
49 oI [+] 70.865 184.6 391.2 531.7 763.7 519.1 401.6 336.9 276.4
50 ur 212 170.5 144.12 105.18 B4.86 71.54 54.16 2.1 34.57 34.57
51 uI 14.26 13.54 13.54 13.54 13.54 13.54 o
52 KK 17¢ CNAME 17R
53 KO [:] o o [} 22
54 HC 2
55 KK 17R CRAME 17¢c
56 Ko o o o [} 22
57 RS 1 FLOW -1 Q
58 RC 0.05 0.039 0.05 3923.32 0.01%9 o
* rxryd
L3 RX o 26,25 39.37 §5.62 $8.43 131.24 18B0.46 242,79
60 RY 100 98,69 94.1 30.5 88.1 91.2 94.4 94.4
61 KK ise
62 Ko [ ) [} o 22
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vy

[>2vY

LINE

101
102
103
104

108
106

107
108
109

110
111
112
113

114
115

116
117
118
119

120
121
122

LINE

123
124
125
126

127
128

129
130
13
132

133
134
135

136
137
138
138

140
141

142
143
144
145

146
147
148
149

150
1351
152

BAR 0,4613
LG 0.3%5
* S-Graph
ur ]
:24 162.8
oI 10.87
KK 1s5¢
Ko o
HC 2
1.5:4 15R
KO o
RS 1
RC 0.05
* rxry3d
RX
RY 100
RK 14B
KO Q
BA 0.4375
LG 0.334
* §-Graph
ur 1]
oI 200.4
1231 31.53
o1 7.88
IDiecarsesl
KK 138
Ko o
BA 0.3905
LG 0.35
+ s-graph
v
ur  127.5
uI 9.73
EK 13¢
Ko Q
HC 4
:¢:9 138
RO 0
RS 1
RC 0.049
* rxry5

o
RY 92.78
EK 12B
KO o
BA 0.3239
LG 0.343
* S-Graph
ot o
uI 69.35
KK 12¢
KO [+]
HC 2
KK 12R
KO o
RS 1
RC 0.06
+ rxry6
RY o
RY 96.82
KK 118
KO o
BA 0.38
LG 0.333
+ g-Graph
ur ]
UI 113.1
vI 10.66
ID...ues.l
KR 11R
Ko ]
RS 1
RC 0.07
* rxry?
RX 0
RY 100
KE 108
Ko V]
BA 0.3246
L¢ 0.321
* S-Graph
(34 Q
[ 34 105
uI 8.33
KK 10R
RO o
RS 3
RC 0.07
* rary7
RX 0o
RY 100
RK 9B
RO [}
BA 0.5138
Le 0.344
+ $-Graph
ur
ur  223.1
ur 26.29
oI Q
KR sc
Ko [s]
HC 2

0,325 7.445 0,088 3.125
56.73 152 320.6 433.9
134.3 108.73 80.25 €5.87
10.87 10.87 10.87 10.87
CNAME iS5R
Q ] o 22
CNAME 135C
[} o o 22
FLOW -1 o
8.039 0.05 3455,27 0.0118
26.25 39.37 65.62 98.43
98.69 94.1 0.5 88.1
o 0 [ 22
Q.346 5.79 0.161 5.859
41.13 68.3 180 253.5
172.6 145.44 116.08 98.78
31.53 21.63 20.13 20.13
7.88 7.88 7.88
HEC-1 INPUT
....... 2ie0eaeadiiieiad.. 5L,
[} -] o 22
0.272 8.7656 0.051 o
50.79 150.4 304.3 413.8
110 71.89 61.49 50.95
5.73 .72 9.73 [}
CRAME 13r
Q9 o 0 22
CNAME 13¢
0 [ 0o 22
FLOW -1 [}
0,041 0.05 2489.47 0.015
34 61 a6 106
92.61 50.86 89.1 87.68
] o Q 22
0.387 5.87 0.16 4.568
61.76 237.9 405.7 539.3
53.38 39.63 26,52 22.71
CNAME 12r
0 o [} 22
CNAME 12¢
1] [>] o] 22
FLOW -1 o
0,032 0.05 3975.34 0.0071
3 43 15 106
%4.2 94.24 90.96 91.57
Q Qo o 22
Q0.305 7.05 ©0.098 13.767
55.6 201.2 3712.6 550.,9
79.19 63.23 46.21 36.11
10,66 0o
HEC-1 INPUT
..... [ PN PRI PO
CNAME 11B
0 [} o 22
FLOW -1
0.0675 0,07 1503.39 0.0125
13.12 32,81 49.22 62.34
93.11 97.54 95.11 93.47
[} 0 o 22
0,253 6.762 0.112 10.437
43.43 13s 268 361.2
85.42 61.42 48.78 38.09
8.33 8.33 8.33 0
CNAME 108
0 0 [} 22
FLOW -1
0.0675 0.07 2922.67 0.0053
13.12 32.81 49.22 62.34
99.11 97.54 95.11 93.47
] ] o 22
0.342 6.695 0.118 15,157
53.72 106.1 250.2 360.3
183.4 142.18 125.32 103.99
26.29 26.29 10.72 10,3
CNAME SR
o Q o 22

1

Draft

616.6
$3.01
10.87

]

31.24
9.2

309.5
89,42
13.99

527.7
38.94

115
91.99

325.8
10.39

119
99.69

434.2
27.21

65.62
93.93

433.1
31.44

65,82
93.93

452,.2
15.53
10.3

38

397.7
43.49
0

180.46
s4.4

407.2
71
7.88

cereds?

324.9
28.7

138
94.28

253
10.39

148
100

308.1
22.91

e5.31
$5.44

267.8
21.26

85.31
5.44

589.6
65.84
10.3

317.2
30.17

242.79
94.4

406.1
55.39
71.88

265.6

24.85

153
99.27

189.1
10.39

150
100

247.7
10,66

98.43
96.75

218.9
21.26

98,43
96.75

371.8
58.84
10.3

264.2 215%5.4
27.76 23.14
266.8 230.2
48,64 44.81

7.88 7.88

cerecae9.,....10
217.6 170.86
20.42 9.73
133.4 103
10.39 [
190.1 138.2
10.66 10.66
PRRTTS: PN 10
178.3 133.6

11.08 8.33

306.7 263,4
42.37 41.17
10.3 10.3

PAGE 3

PAGE
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£7

153
154
155
156

157
158

159
160
161
162

163
164

LINE

165
166
167

168
169
170
171

172
173

174
175
176
177

178
179
180

181
182
183

184
185
186
187

iee
189

180
191
192
193

194
185

196
197
138
199

200
201

LINE

202
203
204
205

206
207
208

209
210
211

212
213
214
218

216
217

218
218
220
221

222
223
224

225
226
227
228

223
230

231
232
233
234

235
236
237

238
239
240

Draft

KK SR CNAME sc

RO ] [} [} 0 22

RS 1 FLOW -1 0

RC 0.07 0.043 0.07 1656.28 0.0122 o

* rxry9

RX o 16.41 42,65 55.78 82.03 101.71 114.83 119.83

RY 100 98.78 97.21 93,27 93.44 99.34 100 100

KK en

KO L] o [} <] 22

BA 0.2134

LG 0.312 0.281 5.4858 0.186 20.336

* §-Craph

o33 o 48.58 183.9 314.8 345.4 211 160.9 110.6 83.56 55.39

ur 41.73 29.48 19.08 16.31 7.37 7.37 7.37 7.37 0
HEC-1 INPOT

b4 PP . F T L e T B R R R L

KK 8c CNAME 8R

KO 4] o [} o 22

HC 3

KK 8R CNAME ec

KO o Q o o 22

RS 1 FLOW -1 o

RC 0,12 0.08 0.12 1153.47 0.0056 o

* rxry9

RY [ 16.41 42.65 55.78 82.03 101.71 114.83 119,83

RY 100 98.79 97.21 $3.27 93.44 99,34 100 100

KK B

Ko o o [} [+] 22

BA 0.1487

LG 0.3 0.244 6.063 0.147 14.981

* s-Graph

oI 0 21,42 715.24 142 205.4 177.8 120.7 $7.33 15.54 55.06

ur 45,69 31.78 25.08 19.15 15.17 10.48 10.39 4.11 4.11 4.11

o1 4.11 4.11 0

KK 7C CNAME R

Ke [} Q [ 0 22

HC 2

KK "’ CNAME 1c

RO 0o a o o 22

RS 1 FLOW - o

RC 0.041 0.033 0.06 1736.03 0.0171 o

+ rxryll

RX [} 21 37 58 67 a7 107 112

RY 100 99.32 $2.51 92,37 92.97 87.47 97.47 97.47

ER 6B

RO 0 o o 0 22

BA 0.315

LG 0.348 0.338 6.899 0.105 13.75

* S-Graph

uI o 92.55 352.1 618.3 424 301.8 208.5 146 93.95 66.51

uI 45.09 31.32 18,62 12.27 12.27 12.27 o

KX 6R CNAME 6B

KO 1] a o o 22

RS 4 FLOW -1 o

RC 0.046 0.05 0.05 5405,39 0.0104 o

+* rxryl2

RX o 52.5 72.18 95.15 104.99 109.9% 114.99 119.99

RY 100,33 97.54 57.34 99.77 100 100 100 100

HEC-1 INPOT

KK 5B
Ko [+]
BA 0.3452
LG 0.306
* S-Graph
uI [}
oI 142.5%
ur 10e.88
KK 5C
KO o
HC 2
4.4 SR
Ko ]
RS 1
RC 0.06
+ rxyyl3l
RX 0
RY 100
KR 4B
Ko o
BA 0.6227
LG 0.338
* s-Graph
oI 0
ur 201.7
ur 15.88
KK 4R
KO o
RS 2
RC 0.053
¥ rxryld
RX o
RY 998.23
KK 3a
Ro ]
BA 0.175%6
LG 0.306
* s-Graph
uI 0
+39 54.99
ux 4.8
KK 3c
KO )
HC 2

0.197

38.58
108
14.37

CNAME

82.92
165.9
15,89

CNAME
[}
FLOW
0.045

16.41
86.72
[¢]
0.203
25.05
38.19
4.8

CNAME
0

0 0o 22
6.746 0.113 11.495
87.88 194.2  272.7 383.1 373.1 240.6
91.61 77.66 58 47.2 41.84 29.58
7.39 7.39 7.39 .39 7.39 7.3%
SR
[} 0 22
5C
o [+] 22
-1 [+]
0.06 4030.35 0.0171 o
30 43 56 76 a1 86
$3.41 93.41 100 89.3 99.3 9.3
0 [} 22
8.576 0.056 10,225
255.6 509.1 655.4 834.1 514.9 420.3
118.948 95.95 74.51 61.7 40.58 40.58
15.89 15.89 [}
4B
0 o 22
-1 o
0.06 4181.66 0.0188 ]
22.97 36,09 45.93 55,78 68.9 85,31
94,62 86.71 89.44 91.5 95.44 98.23
Q 0 22
6.681 0.116 18.225
86.27 164.8 235.5 214.6 142.9 115.7
29.8 23.39 18.68 12.26 12.26 5.86
Q
3R
[ [} 22

HEC-1 INPUT

39

ceeeena9ii...010

203.8 172
27.17 18.88
o]

342,38 258.8
23.19 15.89

90.51 65.99
4.8 4.8

PAGE 5

PAGE 6

PAGE 7



6o

INPOUT
LINE

NO.

19

27

33

39

45

52

55

61

88

7

77

as

92

85

101

107

110

116

123

150

LINE

241
242
243
244

245
246

247
248
249
250

251
252
253

254
255
2586

257
258
259
260

261
262

263
284
265
266

267
268
269
270

271
272
273

274
275

276
217

[\Y]

)

Draft

} { UM DS NS P IRTTEETE T oD S PRI BN e 10
KK 3R CNAME 3c
Ko Q o o [} 22
RS 2 FLOW -1 o
RC 0.06 0.053 0.06 2756.21 0.0134 [}
* rxryl3
Y o 15 30 43 58 16 81 86
RY 100 98.2 93.41 93.41 100 $%.3 99.3 99.3
KR 28
Ko o 4 [} o 22
BA 0.2558
LG 0.33 0,334 5,298 0.21 22.571
* S-Graph
ur [} 40.03 159.8 279.1 411.5 265.6 205.3 160.7 115.3 90.62
uI 65.57 47.69 36.76 28.06 19.46 17.28 7.62 7.62 7.62 7.62
uI 7.62
KK 2¢ CNAME 2R
KO o Q o o 22
HC
KK 2R CNAME 2c
KO o Q o [+ 22
RS 1 FLOW -1 o
RC 0.06 0.032 0.05 4734.39 0.0063 ] =
* rxry6
RX ] an 49 15 106 119 145 150
RY 96.82 94.2 94.24 90.96 91.57 99.69 100 100
KK 1B
RO [+ 0 [} o 22
BA 1.2778
LG 0.322 0.304 6.586 0.131 30.387
* S-Graph
ur ) 123.3 214.6 502.6 774.7 946.7 1300 1103 770.5 668.6
oI 580.3 496.5 409.28 321.81 289.55 247.16 192.28 157.55 135.67 114.51
oI 94.53 80.4 60.34 60.34 55,45 23.63 23.63 23.83 23,863 23.63
o1 23.63 23.63 23.63 ]
KK 1c CNAME 1R
Ko 0 [+] 1] [+ 22
HC 3
KK 1R CNAME 1c
Ko ] 0o [} ) 22
RN iR
2z
SCHEMATIC DIAGRAM OF STREAM NETWORK
ROUTING {-=-->) DIVERSION OR PUMP FLOW
CONNECTOR (<---} RETURN OF DIVERTED OR PUMPED FLOW
168
v
v
16R
188
. v
. v
. 18R
- . 178
. 17¢. .
. v
. v
. 17R
. . 158
. 215C..civanannns
v
. v
. 15R
. B 148
. . . 138
13C. iiivrsenovannvnnnasonnnnans crresann
v
v
13R
. 128
12C..itvnvranne
v
v
12R
. 118
. v
N v
. 11R
. 108
v
. v
. 10R
. . s
. . 9C..iiainn

40




5t

Draft

. . v
. . v
153 . . SR
159 . X . 88
165 . BC. iinneertocoaneaanrsans
. v
. v
168 . 8R
174 . . B
181 . TCviesnannans
. v
. v
184 . R
190 . . 6B
- . v
. . v
196 . . 6R
202 . . . 58
208 . . BC.vvrceneenns
. . v
. . v
212 . . SR
218 . . : 4
- . . v
. . . v
225 - . . 4R
231 . . . . 3B
238 . . . J [ P
. . . v
. . . v
241 . . . 3R
247 . . . . 2B
254 .
257
263
271
274

(***) RONOFF ALSO COMPUTED AT THIS LOCATION

AR AR AR R A AR AR R AR AR R AR RN AN AR AR AR AR AR R Rk AR AR A b a

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

* *

FLOOD HYDROGRAPH PACKAGE (HEC-1) * *
* *

- \ 609 SECOND STREET *
N R
- *
* *
* *

JuL 1997

VERSION 4.1 \
)} DAVIS, CALIFORNIA 95616

RUN DATE 12JUN98 TIME 14:23:28 (816) 756-1104

*
+
3
*
*
*
* AR AR PR AR AT AR AR bR h by

N
+*
.
*
*
.
LR e I R e e A R R e )

Gavilan Peak Watershed HEC-1 Analysis using WMS {100-yaar 24-hour storm)

Location: I~17 and Town of New River
FcDMC, 1938

5 I0 OUTPUT CONTROL VARIABLES
IPRNT %5 PRINT CONTROL
IPLOT Q PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IiT . HYDROGRAPH TIME DATA
5 MINUTES IN COMPUTATION INTERVAL
IDATE 1JAN98 STARTING DATE
ITIME 6000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDOATE 2JANS8 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 1% CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 24.92 HOURS

ENGLISH UNITS

DRAIRAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW

STORAGE VOLUME

SURFACE AREA
TEMPERATURE
7 Jn INDEX STORM NO. 1
TRDA
8 PI PRECIPITATIONR PAT
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00

SQUARE MILES

INCHES

FEET

CURIC FEET PER SECOND
ACRE-FEET

ACRES

PEGREES FAHRENHEIT

4.74 PRECIPITATION DEPTH
.01 TRANSPOSITION DRAINAGE AREA

TERN
.00 .00 .00 .00
.00 .00 .00 .00
.00 .00 .a0 .00
.00 .00 .00 .00
.00 .00 .00 .00

41

.00
.00
<00
<00
.00

.00 .00 .00
+00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00




b1

.00 .00 .00 .00 .00 .00 .00 .00 .oc .00
.00 00 .00 .00 .00 .00 oo .00 .00 .00
.00 .00 .00 [+1+] .00 .00 00 .00 .00 - 00
.00 00 .00 .00 -00 .00 .00 .00 00 .00
.00 00 .00 .00 .00 .00 .00 .0c .00 .00
.00 .00 00 .00 .00 [+]+] .00 .00 .00 .00
.00 .00 .00 00 .00 .00 .00 oo .00 .00
oo .00 00 [+]+] 00 .00 .00 .01 .00 .01
.01 01 .01 .01 .01 .01 01 .01 03 03
.03 .09 09 .08 .01 .01 .01 .01 .01 .01
.01 .01 o1 .01 .01 .01 .00 .00 .00 [y
[s1] 00 ] .00 00 .00 .00 .00 0o .00
.00 a0 .00 .00 .00 .00 .00 .00 [ol+] 0o
.00 00 .00 [:[+] .00 .00 o0 00 oo .00
.00 .00 .00 .00 .00 .00 oo .00 .00 .00
.00 .00 o [o]+] .00 .00 .00 .00 00 oo
.00 .00 00 .00 .00 oQ (1) .00 .00 .00
.00 .00 [o]] oo -00 .00 .00 oo .00 [o1+]
.00 00 .00 0o .00 .00 .00 .00 .00 .00
.00 .00 00 .00 .00 .00 .00 .00 00 .00
.00 .00 .00 .00 .00 .00 .00 .00 o .00
.00 .00 .00 .00 .00 .00 oo .00 oo .00
.00 .00 -00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00

18 Jp INDEX STORM NO, 2
STRM 4.50 PRECIPITATION DEPTH
TRDA 10.00 TRANSPOSITION DRAINAGE AREA

0 PI PRECIPITATION PATTERR

.00 . .00 .00 .00 .00 .00 .00 ] .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 <00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 00 .00
.00 .00 .00 00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 a0 .00 .00 .00 .00 .00
.00 oo .00 .00 .00 Qo .00 .00 .00 .00
.00 .00 .00 00 .00 .00 eld] .00 .00 .00
.00 .00 .00 00 .00 .00 .00 .00 00 .00
.00 .00 .00 .00 .00 .00 .00 .00 00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .01 .00 -01
.01 .01 .01 .01 .01 .01 .01 .01 .03 03
.03 .09 .09 .08 .01 .01 .01 .01 .01 .01
.03 .01 .01 .01 .01 .01 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 oo .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 -00
.00 .00 .00 .00 .00 oo .00 .00 .00 .00
.00 .00 .00 -00 .00 .00 .00 -00 .00 .00
.00 .00 .00 00 .00 .00 .00 .00 .00 .00
.00 .00 .00 00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 200 .00 .00 .00 .00 .00
.00 .00 .00 .00 -00 .00 .00 .00 .00 .00
.00 .00 .00 00 .00 .00 - 00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00

wE kAP wew

Rdk dkh kkd Nek GEd AAh Ruk kdk kR RAd R bEd

AR AR AR

. -
19 KK * 168 +

. *

TS IIIIITI TS
20 KO

P T ST T

OUTPUT CONTROL VARIABLES
5

IPRNT

PRINT CONTROL

IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I00T 22 SAVE HYDROGRAPH ON THIS UNRIT
ISAV1 1 FIRST ORDIRATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

Bk kRh Ak REE wkE dkd kW

FRRAARRAA IR,

. .
27 KK . 1R * CNAME 168
* *
FEX T332 2 23]
28 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT O PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
TI00T 22 SAVE HYDROGRAPH ON THIS UNIT
IsAVL 1 FIRST ORDINATE PUNCHED OR SAVED
15AV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .082 TIME INTERVAL IN HOURS

P LI ST

EAh RRh Rk SEd hkk Ahk Rwd hhd EEd BRh bk hEk hRd ARe Rk whR WRR Fhd e kdk Bkk ERk ek Ak dek kdd dde kk dde b

AERAERRN SRR

B N
33 KK * 188 *
* N
22222223332 )
34 RO OUTPUT CONTROL VARIABLES
IPRNT " 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH O PUNCH COMPUTED HYDROGRAPH
I00T 22 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

42

Bh Ahh SRk Rdw AEd RRd AAE Sdd dud dhF RhE ARW kR SRS EAN R NRE ED

a hdk kA huh hdh ARk RRd Add Sdk bhd Wk Kek FED RN bdd kR edk bEN FRE KRR hkd kR kdr dd



£3

AEE ke AR

39 RK

40 RO

Hhh RAs Aew

45 RK

46 KO

EEE ERE MR

53 RO

Bhd wkE wRE

55 KK

56 X0

REE EAE R

61 RK

62 KO

A AR wEE

€3 KO

Draft

WAk hwh R Rdk dkw Ak Edk Bk AAh kEd ARe Rk REd SR RRE AR KSR RER RAk Rdd SR Ad REA KR FAE AW kkE FEE SR bed

T Y e T

* *
* 18R * CNAME 188
* *

AR AR AR h

OUTPUT CONTROL VARIABLES
s

IPRNT PRINT CONTROL

IPLOT @ PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPRCH Q@ PUNCH COMPUTED HYDROGRAPH

I0UT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PURCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

AEE HAE WS kR KRN RRE RN SRk RRE BE had Rhk hEh Ak SRk AkE SR BAE Fhk RRE DR SRR RAE kRS Fad SRk RER kdk REd kwk

IR EAZETETR 22 RS
* *
. 178 ¢
* *
AR 22 S2 222222 22

QUTPUT CONTROL VARIARLES

IPRNT 5 PRINT CONTROL

IPLOT © PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

I00T 22 SAVE HYDROGRAPH ON THIS ONIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

Bk kA Ead kkh AR RRE FRE bk kdh Rhk RhE FRE BEE KRh RAE Ahd REE RRE Fhd REd RNk W REE Fhe dhe ARE AEd wke hhw kas

R EAARA AP AA R,

» *
'Y 17¢c * CNAME 1R
. .

P T T I L]

OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

I00T 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

Ekd Rhw hhk kkd dRE ARd ARE RER RRe AEd AhE RRE Rdw Rkk KRR RRR ARF REE kdw bhd kkd Fad KRR AR ke d RAE RN RWd kdd ReR

T T S

. *
. 1R+ CNAME 17¢

- » ‘
E22 2RSSR 22 ‘

OUTPUT CONTROL VARIABLES
s

IPRNT PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

100T 22 SAVE HYDROGRAPH ON THIS OUNIT
ISAV1 1 FIRST CRDINATE PONCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

Bhk ok kdk AN Rhd ARk AR R h hdd SRR RRR ARh R hd R Ad khk kR DAk AER ARN kk ARE AR R ARA ARt RhE FhE KRR kRE KD Aae

ThERE R RO RN
. *
* 158 +
* *

AER RO NG A bR R AR

OUTPUT CONTROL VARIABLES
5

IPRNT PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

100T 22 SAVE HYDROGRAPH ON THIS ONIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

Akh BEE ARA Rkk ek BhE REE Akh Ehd Ak REd R ad REE ARE KRR REE R E Rk bRk hew REd ARk hbd ARA AR kbR EkE RER KR ARe

EX R 2222222222 )
* -
* 18¢ + CNAME 15R
* -
Ry

QOUTPUT CONTROL VARIABLES

IPRNT % PRINT CONTROL
IPLOT 0 PLOT CONTROL

43




6¢

Draft

QSCAL 0. HYDROGRAPH PLOT SCALE

IPRCH 0 PUNCH COMPUTED HYDROGRAPH

IouT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT ,083 TIME INTERVAL IN HOURS

WA REk e MR WEE bk RAR Rhk REh ud AR ERh ARE Gkd khd AR ARE ARW GkE RNk Rhd kR RhE RRE kR A2k Akd dbk FhE hkk Rkd hRE dhk

EZ X222 22222 2 )
. .
71 BK . 158+ CNAME 1s¢
> *
R4S EI2 2]
72 %o OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
1PLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
100T 22 SAVE HYDROGRAPH ON THIS UNIT
15AV1 1 FIRST ORDINATE PUNCHED OR SAVED
15AV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

Ehd hEE AAd kR d AR Aak RER Nhe RAE FRR kW Sk d RAN KEE ARE AEE ARk RN KRR SRS A RN AR RAE SEE RRE SR ARF Rk Rk Akk RAE RRE S4d

T TIII I

* *
77 KK - 148 *
* »

REE AR AR bR E T

78 RO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CGNTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH O PUNCH COMPUTED HYDROGRAPH
100T 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHRED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

Sk hRh ddd RAE BEE AEE RER kkE RER FAh hhd AhE RAE ke SN WRd ek Fkk Ak NRE Rhd kdk RAh RER RA Rk kkd dhR Ed ek Rk k Rk AR hkd

EZEE 222222 4
N »
85 KK . 13+
* N

I I Te TR 20

86 KO OUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0, HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I00T 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

1

hh kAR kkk Rk ERE hkk RER KRR AR Rk KRR NER AR Shd bdd Kbk AA ARE AR AhR Ak RRE AR KRR AR EE SRR Rhd AN SkE EEE dhR Ak

hkkt bbb bbb
. .
92 RK > 13¢ cRaME 138
N .
P22 E S22 22 224

93 Ko OUTPUT CONTROL VARIABLES
IPRRT 5 PRINT CONTROL
IrLoT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I00T 22 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
IShvV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

Bhd Rk REE RRE ARe REE RET AAh RE ARk kdD DN KA ERE bhk kR d Ak EEE Wbk KEE CR hak ke Abd BEE bak dhE MkE kEE AhE RRE Ake e

L2222 2]
» . .
95 KK » 3R+ cRAME 13¢
N N
EXER222I2222 2 2]

96 RO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTRCL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
10UT 22 SAVE HYDROGRAPH ON THIS UNIT
1SAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

Rk BEk A RRk REE GRd kD hhE Whd hhh REE RRE KRR kd A R R ARE RRE kA b Ak d RAE REh SRR SR Rhd AR AR SRR hE FAR AEA wR

TR RR TN B R AR
* *
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Ehe wwd wE
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111 RO

TR AEE AR

116 KK

117 KO

*he wdd REE

123 KK

124 Ko

ke hkh R

129 KK

130 Ko

68

Draft

* 128 *
- *
IR LTI T T T Es

QUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CTONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRARPH PLOT SCALE

IPNCH O PUNCH COMPUTED HYDROGRAPH

1007 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

ke kk AR RN R RRR ko ARR RRe BEd ek hhd Ak ARR kA REd RN AR Rdh ARk AkE AEE SEd EEd WA ik AR kR E KA bk did

2R 2222222222 2]
. .
. 12¢ *
* *
PeeRtRERTAAAEE

CNAME 12R

OUTPUT CONTROL VARIABLES
5

IPRNT PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I00T 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

Bha ARE SEW RAR SRR AR AEE abd RN AhE EAE Shk SRR S0E Swh Ak REE BA AR hk RRE hh AEd Hhd WhE FWE R ed RRE R e wRd

ER 2 22T R 22 )
. .
* 12R *
* *
R 22222 2]

ODTPUT CONTROL VARIABLES
5

IPRNT PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

1007 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV2 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

Shh RAE kb hEh RRh Rhd hhk SRR hhR Wd e Rhh kkd HhE RER Akh ddd SRk Add RA R RNk AEd RhE kEd ek AR kR RRE EdR AR

YT
* -
. 118 *
N .

SRWATA R d

OUTPUT CONTROL VARIRBLES
L1

IPRNT PRINT CONTRCL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PONCH COMPUTED HYDROGRAPH
100t 22 SAVE HYDROGRAPH ON THIS UNIT
IsAV1 \ 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED

TIMINT .083 TIME INTERVAL IN HOURS

MRk REE ke Bk ARk kd KRR Ruk hEd bad Rkd AR AhE FAE RRE RN RAR KRd Kk KRN Rk AEd SRR Kdd FhE KR kA% kAR Ah¥ e

dhbbbbbbRh e ik
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* 1ir * CNAME 118
* .

ERREERA R RN E R AR

OUTPUT CONTROL VARIABLES
5

IPRNT PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

100T 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST CRDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

AR NRE Rk Rhdh Rhk R h kA d bk BRd khk HhR F D AR RRE Rk h RAd Rk ARe BhR khd bhE Rwh REE VaE whk kR bk Rhe bae RA

PO
. .
* 108 *
* *

LT ST T,

OUTPUT CONTROL VARIABLES
5

IPRNT PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

100T 22 SAVE HYDROGRAPH OR THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS
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REh aEE ke

136 RK

137 RO

Shk bk wAE

142 KR

143 Ko

hhh Sk ehe

150 KK

151 Ko

HhE k2d ARE

153 RX

154 KO

ARA ARd AR

153 KR

160 KO

AR ARk kEw

165 RK

165 KO

Draft

Sk kAE Ak RRE AN Wbk KRR Ak Red R A h bk Wd ARh Rk kEd ARk AR RAk Rkk NAE GEd ERE ASE AR E Ak dRd ok d Ak dAd R

AARAEREARA AR,

* -

* 10R CRAME 108
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PP T T T ey

QUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT 9 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

I00T 22 SAVE HYDROGRAPH ON THIS URIT
I5AV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

dAh wak wkh hhd PR wkh ERE ANE ARd RN Ak bk SEE SRR KR wdd Rk Fhd Ak KEE kh Bhd Bah kEd RN AR SR AN EEE AAE

TR TITT)

* *
» SR *
* *

Ahar AR Rk bS

OUTPUT CONTROL VARIABLES
% PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

I00T 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDIRATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

Aok RRN AR AR Gk E A FAd RS AR E BHE kkh RRE KRR AAE RE REE EEd W Rk ERR KRR BEd hk AR YRR bek AN Rk RAN FRE MR

T T I A

. *
* sCc CNRME SR
. *

P L e e

OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT 9 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

I00T 22 SAVE HYDROGRAPH ON THIS UNIT
I5AV1 3 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

Fah AR AR Mdd EER R hhR RUA Akd NN A d RWR RRE AR CRN kE BRE AER KRR WEh AN RN Rk hEd REE KR RNE KEE AwR SRR

ahhdbkb kb nd
* »
* SR * CNAME sc
* *

R T T

) QUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I00T 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

Mkk Rk RER Rk bRk Rad hER SRR RRh AR E REh Rk Nhu RAK R R Rk whd kA Rkd RdE Rk AR NRE bRk ARE AN KRR RA e kkk AR

REw R e Rh eI E AR
+ *
* 8B+
* *
LT

OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE .
IPNCH 0 PUNCH COMPUTED HYDROGRAPH

I108T 22 SAVE HYDROGRAPH ON THIS UNIT

ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

Hhe HEh NEE Ahe EE RAE NhE kAR RRE AR BEh hRd KEE RAE Akh ENd ARd ke ARE kA E bRk RRk hd BRe RNF AR ERE FRa ERh kR

ST AT 2 ]

* *
* 8c CNAME B8R
* *

Wanae bkt ds

OUTPUT CONTROL VARIARLES

IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
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IPNCH 0 PUNCH COMPUTED HYDROGRAPH

100T 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 2 TFIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

Sk AAk ek R AAN KRR ERk RRE AR E Ekd ARE WAE #E had ARk REh Whh kb #hd Rk Rk GRS RNE AR hdd Aeh dhd wkd EhE hh Ahe RN Euk

(222222222
N N
168 KK * B8R + CRAME .3
* *
EE 22122 R )

169 Ko QUTPUT CONTROL VARIABLES
5 PRINT CONTROL
1PLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH O PUNCH COMPUTED HYDROGRAPH
I00T 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
IsAv2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

1770.}) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW { 15847.) IS GREATER THAN MAXIMUM OUTFLOW
1770.) IN STORAGE-OUTFLOW TABLE

1965.) IS GREATER THAN MAXIMOUM OUTFLOW

WARNING =-- ROUTED OUTFLOW
1770.) IN STORAGE-OUTFLOW TABLE

1833.) I3 GREATER THAN MAXIMUM OUTFLOW

WARNING ==~ ROUTED OUTFLOW

1813.}) IS GREATER THAN MATIMUM OUTFLOW 1770.) IN STORAGE-OUTFLOW TABLE

WARNING ==~ ROUTED OUTFLOW
1770.) IN STORAGE-OUTFLOW TABLE

1835%5.) IS GREATER THAN MAXIMUM OUTFLOW

WARNING —--- ROUTED OUTFLOW

HAE ARE ARd RAR hkR kEd kR EKR ERE RAA SEE IS SEE BEE AR Sk NEh Rk bEk RGN Fad hEh Rk RRd AR E RkE AR hkR EE REE RN WRE Rk

SARBE RN RN AN

* -
174 KK * T+
* *

TR T TIT T TS

175 RO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT G PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
louT 22 SAVE HYDROGRAPH ON THIS UNIT
1ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

Yhe SNk Nkk hhk BAE REE R R kAR KA Nk Rk NEd RAK Rhd AAE AN Hed RER Mk RRR RRE ARR AAE EhE RNk REk 4bd Aek RRR RN KN AR REd

AR AR R RA R

* .
181 KX * 7c * CNAME R
* *

T TT LTI

182 Ko OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL

1 QSCAL 0. HYDROGRAPH PLOT SCALE

‘ IPNCH 0 PUNCH COMPUTED HYDROGRAPH

I00T 22 SAVE HYDROGRAPH ON THIS UNIT

ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT 083 TIME INTERVAL IN HODRS

ERR EER hah wkk RAE PR RNk REh kkd REe ARh NRR KRR EAE RRD RN NUE Rk bk RRE RER KA kR RRE B AR RRE RN Nk S0k REE A hE hh bk

R ARy

* *
184 RK * TR * CNAME 7c
* *

AR RN ER I AN

185 Ko OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0., HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRARH
100T 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

A AR has bkk wkk khd RAk AR REE B2E wkk Rk HEE Rba RRE hEE Rhw Rk k RRh REE RRR Eh dkd hh bR Rhd kbd Akd RAR RE R ANk kR A

[E3 2 T T

* *
190 RR * [3:- W
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ARAR AR AR AR

191 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT ¢ PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPRH
IouT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAVZ 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .0B83 TIME INTERVAL IN HOURS
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Bhd REh Ekd RRd kkh AEd REd AN K E AR RRE Ehdk ARE Gbh bhe hkk BEh Rk ki AR RAW kkd HEw RhE RRh SRk EE Y2k he kR E R RE khh wed
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196 KX + 6R ¥ CHAME €B
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PP I T

197 Ko OUTPUT CONTROL VARIABLES
5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH © PUNCH COMPUTED HYDROGRAPH
I00T 22 SAVE HYDROGRAPH ON THIS UNIT
I3AV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

Rhd RBE Rk kR R d NRE RRk RRh RS d AEN Red Sah Abd FdE Rhd ARd EE kR E skl REd RS WRE SAE ARE RRK Ahs KA RNE AR Rhk AhE hRE bR

[T

* *
202 KK * 5B
* *

dE R bR I A

203 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
1PLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I00T 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

Hhk ERh Ahh RRh Rddk RRh RRN RkE Bdd SRR ARE SRk Rk ARk FAR Ahk AAR R d Ak Bk REd hhh ARk AR RRd Gk kdR Rkk RdE ARk AER EER Rk

T T T Y
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209 KK * 5¢c * CNAME 5
* *

Y T e Y I

210 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I0UT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT ,083 TIME INTERVAL IN HOURS

Whe kkd hhk Akk dk dhE Rk Rhk Rk AAR Rk WEd #ke R R AR Nkd SRR FAk SR kAh WkE bR kR R h 0k Sk kA kA RRE Rk hkk hER A4

T T ATy

. »
212 KK * SR * CNAME sc
* *
g
213 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
100T 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
15AV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

ShA REh AR Rdh Ak RdE RAk hkd hd AR R0 d RRd RAR FRR bR E hkd AR ERE RAE RER NRE ANk REE Sk ARR RkE kS AR RE RRE RN ke Ra

L
* *
218 KK hd 4B *
* .

ERENR AR SR AERIY

219 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 POUNCH COMPUTED HYDROGRAPH
Io0T 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST CRDINATE PONCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

EE Rk AR AR Ahh BEE RRE R AR RN GRE Rk Chk Ak NRE PR REd AR CRE GRR RER ENR REE GkE BAR FEF Ak S EE WAk RRd Ak REd WAE R

I T T e Ty Y

- +
225 KK M 4R * CNAME 4B
'S .

HEEE AR RRARS

226 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
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IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

I00T 22 SAVE HYDROGRAFH ON THIS UNIT
ISAV1 1 FIRST ORPINATE PUNCHED OR SAVED
I8AV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

TR dAn ARk Rk AEE ARk Rhh WEd S0h Ak hEd AAR Aag R BAE ARE A2 AAh AXR KRR Add dkF Add hhh SEd RAh NER Rbd Rk RhR hEh R b

AR R AR

* *
231 K * 3B *
* *

T IR 2 2]

232 RO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
1PLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I0UT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST CRDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

AAR hah WhE Rhh RAE 20 Akd RRh Rk AAR kkE AEA MEd BID AEE A AR A h ARE AR RNE Sab Ed HEN RES RkR RN R dRk AEE kbE RN e aed

AR AR bR
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238 KK . 3c * CNAME 3R
+ *

CRAAE AR AR

239 RO . OUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PONCH COMPUTED HYDROGRAPH
100T 22 SAVE HYDROGRAPH ON THIS UNIT
IsAvl 1 FIRST ORDINATE PUNCKRED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HCOORS

RAE Rah hkh Rhk RRE Ak Rak BRR hAe dkE RER RRE kad Rdd ded MR kkd Rbd ARk SR hkk ddk Adk AN Rdd Rk hRk FED dkh wkd hkd A aew

T Y T e
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241 KK * 3R+ CNAME 3ac
3 *

T I PR T Iy

242 RO OUTPUT CONTROL VARIABLES
5 PRINT CONTROL
IPLOT 0 .PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I0UT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMIRT .,083 TIME INTERVAL IN HOURS

SR hkh ek kkd RRN EAe bk KRR hhd bhd hEd Ah Rk RS E KR MR SRD kbE NRR REE dRd Rk bRk RkE KA dEh RRE Ak d kR REE FRE AhR

I 22222222223
N .
247 R . 28 *
. N

RARAARAARRF DD

248 Ko OUTPUT CONTROL VARIABLES
5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I00T 22 SAVE HYDROGRAPH ON THIS ONIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

Rk Rhk Rah REd bhE Rk d Rk BRE RRN Gk ERE KRR G¥d Sus Bhd Snd Sk hhd dA FAd R h hbd Aks b ERR KR bdE hRd ks REE FAE kR 2

I T T T YT
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254 KK L 2c * CNAME 2R
* *

dbAe R bbby

255 Ko QUTPOT CONTROL VARIABLES
$ PRINT CONTROL
IPLOT ¢ PLOT CONTROL
QSCAL Q. HYDROGRAPH PLOT SCALE
IPNCH Q PUNCH COMPUTED HYDROGRAPH
I00T 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

ShE RRe KRN ARk RRS AR BRh AR RRd SRR BAk RRW RhE ERd EAR SRW bk hE RRE AEE ke d ARk KA REE AEE Rk kA h A h AN wed REh Hhe had

XTI I oY
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257 RK

258 KO

TR T T T

263 KK

264 KO

ARE Aws W

271 RK

272 RO

AwE Rk kAN

274 KK

278 KO
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* 2R * CNAME 2¢
.

exarabirbar by

OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAFH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

I00T 22 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
1SAV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

Mk kR Rk MRe AR bah bEE RER Ghd AR Rk Wbk RUR ddd dEd hhE EEd PRk ARE ARE dh ERY RNs ShE ARK AEh AkE bhE Rkk AkE

T2 IR e
* +
* 1B+
. *
LI T A

OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT @ PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH Q0 PUNCH COMPUTED HYDROGRAPH

100T 22 SAVE HYDROGRAPH ON THIS ONIT
1SAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 300 LAST ORDIRATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

HNd WRR BT ww hbk Ned ARN FEE Ahd AR E Rkr BNk ARk WRE RRD A 4AE RRE GRS AR kwd RN REE AR E AR ead ERR Rdh kR ke wRd

SRR AR A
+* »
* 1c + CNAME 1R
* *
dhhh bk kb d

OUTPUT CONTROL VARIABLES

IPRNT 8 PRINT CONTROL

IpLoT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

1007 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDIRATE PUNCHED OR SAVED
Isavz 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

hd REd SN RE RER AR Rhd HEE hh bEd HAE Ak bhh Rk bR E RhE REE AR e AN ER khk hEh bk ke ShE kdd ARh FEE ke hEE

AR ARFRA AR AR
. * .

* 1R ¢+ CRAME 1c
* *
LR T R S Y]

OUTPUT CONTROL VARIABLES

TIPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALR

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

Io0U0T 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDIRATE PUNCHED OR SAVED
IsAvV2 300 LAST ORDINATE PUNCHED OR SAVED
TIMINT .083 TIME INTERVAL IN HOURS

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
6-HOUR 24-HKOUR T2-HOUR
HYDROGRAPH AT
16 823, 12.42 140, 3s. 38, .83
ROUTED TO
168 743. 12.58 140, 39. 38. .63
HYDROGRAPH AT
18B 13323, 12.28% 173, 52, 50, .71
ROUTED TO
18R 1096. 12.42 173, 51. 50. .71
HYDROGRAPH AT
178 863. 12.33 119, 33, 32. .58
2 COMBINED AT
17c 1889. 12.42 289, 4. 81. 1.29
ROUTED TO
17R 1749. 12.50 289. 84. 81. 1.29
HYDROGRAPH AT
158 718. 12.33 57, 25, 24. .46
2 COMBINED AT
15¢C 2345, 12.42 384, 108. 104. 1.76¢
ROUTED TO
1SR 2189. 12,50 384, 108, 104, 1.76
HYDRGGRAPH AT
14m 542, 12,42 82, 22. 21. .44 °
HYDROGRAPH AT
138 649, 12.25 93. 23. 22. .39
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4 COMBIRED

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

3 COMBINED

ROUTED TO

HYDROGRARH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

4 COMBINED

ROUTED TO

HYDROGRAPH

3 COMBINED

ROUTED TO

&4 NORMAL ERD OF HEC-1 #+¥

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

13c

13R

12B

12¢

12rR

11B

11R

10R

sc

9R

ac

8R

7B

m®

6B

6R

5B

5c

SR

4B

4R

3c

3R

28

2c

2R

1B

ic

1R

3823.

3709.

571.

3%26.

3766,

668.

616,

536,

483,

710.

1154.

1139,

1821,

1871.

258.

2049.

2044.

655,

513.

521,

998,

901,

1087,

1018.

311,

1287.

1216,

444.

4373.

4089,

1716.

9023.

5023.

12.50

12.58

12,28

12.58

12.67

12.25

12.33

12.25

12.50

12.33

12.42

12.50

12.25

12.42

12.50

12.25

12.42

12.50

12.17

12.50

12.33

12,42

12.50

12.25

12.42

12,25

12,33

'12.50

12.25%

12.50

12.58

12.42

12.58

12.58

630,

650,

89,

147,

747,

es.

8S.

12,

72.

1i1.

181.

181.

46,

309.

308.

33.

340.

340,

89,

7.

147,

147.

155,

155.

42.

198,

54,

727,

726,

302.

1754.

1754.

Draft

190.
190,
1s,
204,
204,
23,
23,
1s.
15.
30.
49.
49.
13.
BS.

84.

93.
93.
19.
19.
21,
40.
40.
41.
41.
12.
52.
52.
16.
198.
198,
89
485,

488,

51

183.

183,

1s.

197.

186.

22.

22.

18.

18.

29.

47.

47.

13.

81,

a1,

so.

30,

1s.

18,

20.

38.

38,

3.

39,

11.

50.

50.

15.

191.

86.

468,

3.22

3,22

.32

.32

.51

.84

.21

.15

.35

.66

.80

.80

.26




712

Appendix 3 Rainfall Depths

Draft

52




&L

RIOW R9w R8W  RIwW Ré6w  R3W R4W  RIW R2w Riw RIE  R2E R3E R4E RSE RSE R7E  R8E RSE RIOE RNE KI2E

34

1IN
38 42 46 50 -
:.R.ﬂ.ﬂ, ROE  RIOE RNE  RY2E
s
128
0 10 20 30 40 50

R4E RSE

R6E RIE

— f—— F———] wmiLES

- 33
MARICOPA COUNTY, [ARIZONA

ISOPLUVIALS 100—YR 24—HR|PRECIPITATION
IN TENTH OF INCH

NOAA ATLAS 2, Volume Wi

Prepared by U.S, Depl of Commerce
Natlono! Oceanla & Almospheric Adminiatrallon Flgure 2.13
Natlonal Wsather Service, Office of Hydrology

Prepared for U.S. Dept of Agriculture,
Soll Conservallon Service, Engineering Divislon

119 111




A

RIOW  ROW

R8W RIW

113

R6W R5W R4W

RIW  Ra2w

RIw

RIE

R2€

R« R3E RGE RIE R8E ROE RIOE RIIE  RI2E

11

34

T4N

T
132 34 36 38 40 38
1 ReE . ROE  RIOE RNE RI2E
ns '
128
32

TN

TN

0

R4E RSE  R6E RIE 0 10 20 3

40 5
F——— muwes

MARICOPA COUNTY,

ISOPLUVIALS 100-YR 6 —HR
IN TENTH OF INCH

NOAA ATLAS 2, Volume Wil

Prepared by U.S. Dept of Commoerce
National Oceanic & Atmospheric Adminlstration
Natllono! Weather Service, Office of Hydrology

prepared for U.S. Dept of Agricullure,
Soil Conservatlon Service, Englneering Divislon

~ 1 “

32
ARIZONA
PRECIPITATION

Flgure 2.7



> L @97 ——
,C> & - - QQQ/é

P

12 Miles

/m" 3@7
(ov-yr, 6—//7 : %:W J

/W“in ZY’"‘” i k}___l___@_-ﬁé’*

62913

7%

0.2 7

/?;,”Af:’l = 3-77" —_— /7?0//

Cerd/
= 3- q 7 ”

-' ~¢
7092“,/= Qéfé/z?;‘& 29

47y

>SOTTT>>




76

Draft

Appendix 4 Survey Information on Representative Routing Reaches
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Figure 15. Cross Sections for Representative Routing Reaches for Gavilan Peak Watershed



Left Bank Main Channel Right Bank

Looking Upstream at Cross Section No. 1 in Sub-Basin 1B



Left Bank Main Channel Right Bank

Looking Downstream at Cross Section No. 2 in Sub-Basin 12B



Looking Downstream at New River Road and 12B Outlet: 2 CMP (6’ in Diameter)
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Left Bank Main Channel and Right Bank

Looking Downstream at Cross Section No. 4 in Sub-Basin 2B



Looking Downstream at New River Road and 2B Outlet: 3 12°x5.5’ Box Culverts



Right Overbank

Small Channel on
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Looking Upstream at 27th Avenue and 7B Outlet Roadway Culverts Crossing 27th Avenue near North
of New River Road (27th Avenue and 7B QOutlet).
This is downstream of culverts.



Left Bank and Main Channel Looking Downstream Box Culverts Crossing New River Road
at Cross Section No. 5 in 8B at 8B Outlet (Looking Downstream )



Left Bank

Main Channel

Looking Downstream at 23rd Avenue and 9B Outlet (Cross Section No. 6 in 9B)



Looking Downstream toward Gavilan Peak at Cross Section No. 9 in 14B
(near Photo View Road and 27th Avenue)



Left Bank and Main Channel Right Bank and Main Channel

Looking Downstream at Cross Section No. 10 in Sub-Basin 15B
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Left Bank and Main Channel Right Bank

Looking Downstream at Cross Section No. 11 in Sub-Basin 17B
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Chapter 3 Basic Data Requirements

Table 3.1
Manning's 'n' Values
Type of Channel and Description Minimum Normal Maximum
A. Natural Streams
1. Main Channels
a. Clean, straight, full, no rifts or deep pools 0.025 0.030 0.033
b. Same as above, but more stones and weeds 0.030 0.035 0.040
c. Clean, winding, some pools and shoals 0.033 0.040 0.045
d. Same as above, but some weeds and stones 0.035 0.045 0.050
e. Same as above, lower stages, more ineffective 0.040 0.048 0.055
slopes and sections ’
f. Same as "d" but more stones 0.045 0.050 0.060
g. Sluggish reaches, weedy. deep pools 0.050 0.070 . 0.080
h. Very weedy reaches, deep pools, or floodways 0.070 0.100 - 0.150
with heavy stands of timber and brush
2. Flood Plains
a. Pasture no brush
1. Short grass 0.025 0.030 0.035
2. High grass 0.030 0.035 0.050
b. Cultivated areas
1. Nocrop 0.020 0.030 0.040
2. Mature row crops 0.025 0.035 0.045
3. Mature field crops 0.030 0.040 0.050
¢. Brush -
1. Scattered brush, heavy weeds 0.035 0.050 0.070
2. Light brush and trees, in winter 0.035 0.050 0.060
3. Light brush and trees, in summer 0.040 0.060 0.080
4, Medium to dense brush, in winter 0.045 - 0.070 0.110
5. 'Medium to dense brush, in summer 0.070 0.100 0.160
d. Trees
1. Cleared land with tree stumps, no sprouts 0.030 0.040 0.050
2. Same as above, but heavy sprouts 0.050 0.060 0.080
3. Heavy stand of timber, few down trees, 0.080 0.100 0.120
little undergrowth, flow below branches
4. Same as above, but with flow into branches 0.100 0.120 0.160
5. Dense willows, summer, straight
0.110 0.150 0.200
3. Mountain Streams, no vegetation in chamiel,
banks usually steep, with trees and brush on
banks submerged
a. Bottom: gravels, cobbles, and few boulders . 0.030 0.040 0.050
b. Bottom: cobbles with large boulders 0.040 0.050 0.070
3-13
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FUJI-KOH

your sights are
set on precision
and accuracy.

Your new FUJI-KOH automatic level features.an advanced instrument
design which will allow you to level faster, easier, and more accurately than
ever before. This booklet will acquaint you with the instrument, its comp-
onent:, and proper care and handling.

The automatic level is constructed to withstand rugged field use and is backed
by the FUJI-KOH reputation for quality and reliability. Like all precision
instruments, however, it should be treated with reasonable care to prolong
life and accuracy. Regular servicing, at least once a year, by a reliable repair
* station or by FUJI.KOH instruments is recommended. It is also recommend-
ed that only qualified personnel service the instrument.

Give added precision to your job by using your new automatic level with
FUJI-KOH instrument accessories. See your FUJI-KOH dealer for a complete

“line of tripods, rods and targets, plumb bobs, and hand tools to fit your
exact job requirements.

All instruments are adjusted when they are shipped from the factory. Itis th}: K
customer's responsibility to check and to ensure instruments are adjusted prior
to using. i
| David White is not responsible for errors caused by instruments that are out of |
! adjustment. . :
: Contact your distributor, dealer or David White for information on the nearest
i " fadiity to check if your instrument is properly adjusted.
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1. FEATURES OF B20/B21

The B20/B21 is equipped with a fast-action,
magnetically-damped, automatic compensator.
After the instrument has been approximately level-
led using the circular level, the line of sight is
accurately levelled by the automatic compensating
mechanism.

The B20/B21 has been designed to allow stable
surveying operations regardless of environmental
conditions such as vibration and temperature
changes.

The B20/B21 has a simple horizontal circle for
angle measurement, and the stadia lines on the

reticle can be used for approximate distance mea-
surement,

The B20/B21 is ideally suited for general survey
work, civil engineering and.construction work,

In this manual, instrument parts and accessories are
numbered and described on pages 3 and 22,
Use the manual as shown below:
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A

This file contains the cross-section data for 11 X-sections surveyed by Dave Degemess and me (Bing Zhao) for Gavilan Peak Watershed

The Manning's n values are also surveyed.
The survey was conducted on April 2 and April 7, 1998,

The ground elevation for tri-pod is 100 feet (relative).
Left bank and right bank are for “locking downstream.”
Cross-section No.1: Routing reach in sub-basin 1B (start from the right bank)

left bank starts

T B Dist (feet) Rod (feet) Elevation Dist (feet) Dist (feet) Dist (feet) Eievation
0 0 0 5.1 100 0 96.82
554 528 26 5.41 99.69 26 119 31 94.2
1372 1333 39 13.53 91.57 38 106 49 94.24
14.54 13.84 70 14.14 90.96 70 75 75 90.96
11.34 10.38 96 10.86 9424 96 49 106 91.57
15 10.36 114 10.9 94.2 114 3 119 99.69
9.01 7.56 145 8.28 96.82 145 [+] 145 100
Cross-section No.2: Routing reach in sub-basin 128 (start from the right bank) left bank starts
Dist (feet) Rod (feet) Elevation Dist (feet) Dist (feet) Dist (feet) Elevation
0 0 0 38 100 0 172 0 92,76
444 425 18 433 99.27 19 153 34 92.61
95 913 7 9.32 9428 37 135 61 90.86
1eg 11.33 57 11.62 81.98 57 115 86 881
16.26 156 66 1592 87.68 66 106 106 87.68
14.94 14.08 86 145 89.1 86 86 115 91.98
133 1218 "1 12.74 90.86 111 61 135 94.28
11.69 10.31 138 10.99 92.61 138 34 153 99.27
11.72 10 172 10.84 92.76 172 0 172 100
Cross-section No.3: Routing reach in sub-basin 2B (start from the teft bank), after the confluence
Dist (feet) Rod (feet) Eievation Dist {feet) Dist (feet) Dist {feet) Elevetion
0 0 0 5.1 100 Q 0 0 100
5.88 567 21 578 99.32 21 21 21 99.32
1277 124 37 1258 9251 37 37 37 92.51
13.03 12.45 58 1273 92,37 58 58 58 92.37
1247 11.8 67 1213 92.97 67 67 67 92.97
8.07 72 87 7.63 97.47 87 87 87 97.47
107 7.63 57.47 107 107 107 97.47

Cross-section No.4: Rowting reach In sub-basin 2B (start from the left bank), before the confluence, upper reach

Dist (feety Rod {feet) Elevation Dist (feet) Dist (feet) Dist (feet) Elevation
o] a 0 4.8 100 0 ] 0 100
6.68 6.53 15 6.6 98.2 15 15 15 98.2
11.54 11.24 30 11.38 93.41 30 30 30 93.41
43 11.39 93.41 43 43 43 93.41
56 48 100 56 56 56 100
76 55 99.3 76 76 76 99.3
Cross-section No.5 : Routing reach in sub-basin 8B (start from the right bank) left bank starts
B Dist (meter Dist (feet) Rod (meterRod (feet) Elevation Dist (feet) Dist (feet) Dist (feet) Elevation
0 0 4 145 475745 100 0 114835 100
167 1.63 4 13124 165 541365 99.3438 13124 101711 16,405 98.78603
35 34 10 32.81 3.45 1131945 93.438 32,81 82.025 42653 97.21115
358 34 18 59.058 35 11.4835 93.27395 59.058 55777 55777 $3.27395
2.4 218 22 72182 23 75463 97.21115 72182 42653 82025 93438
2 17 30 98.43 1.82 597142 98.78603 98.43 16405 101.711 993438
35 114835 1.45 4.75745 100 114.835 0 114.835 100
Cross-section No.6: Routing reach in sub-basin 9B (start from ths left bank)
Dist (meter Dist (feet) Rod (meterRod (feet) Elevation Dist (feet) Dist (feet) Dist (feet) Elevation
0 ] 0 1.45 475745 100 0 ] 0 100
1.74 1.7 4 13124 1.72 564332 99.11413 13124 13124 13,124 99.11413
27 26 10 3281 22 7.2182 9753925 32.81 328t 32.81 97.53925
32 3.05 15 49.215 294 9.64614 9511131 49215 49215 49.215 9511131
354 335 18 62338 3.44 11.28664 93.47081 62339 62339 62339 93.47081
3.4 3.2 20 65.62 33 10.8273 93.93015 65.62 65.62 65.62 93.93015
2.96 27 26 85308 2.84 931804 9543941 85306  85.306  85.306 95.43941
258 2.28 30 98.43 2.44 8.00564 96.75181 98.43 98.43 98.43 96.75181
45 147.645 1.45 475745 100 147.645 147.645 147.645 100
Cross-section No.7 : Routing reach in sub-basin 38 (start from the right bank) left bank starts
Dist (meter Dist (feet) Rod (meterRod (feet) Elevation Dist (feet) Dist (feet) Dist (feet) Elevation
0 0 0 1.46 4.79026 100 0 95149 0 98.22826
3 9.843 2 6.562 98.22826 9.843 85306 16.405 96.719
2.88 28 8 26.248 285 9.35085 9543941 26.248 68.901 22.967 94.61916
412 4 12 39.372 4.05 13.28805 91.50221 39372 55777  36.091 88.71336
4.75 4.6 15 49.215 468 1535508 89.43518 49.215 45934 45934 89.43518
4.98 4.8 18 59.058 4.9 16,0769 88.71336 59.058  36.091 55777 91.50221
322 3 22 72482 3.1 101711 9461816 72182 22967  £8.901 95.43941
258 234 24 78744 246 8.07126 96719 78744 16405 85306 98.22826
2.14 1.85 29 95149 2 6.562 98.22826 95.149 0 95149 100
Cross-section No.8 : Routing reach in sub-basin 5B (start from the right bank) left bank starts
T B Dist (meter Dist (feet) Rod (meterRod (feet) Elevation Dist (feet) Dist (feet) Dist (feet) Elevation
0 0 Q 0 1.35 4.42935 100 0 104992 0 100.3281
3 9.843 142 465902 99.77033 9.843 95149 52496 97.53925
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22 21 10 32.81 216 7.08696 97.3423% 3281 72182 72182 97.34239

2.18 2.02 16 52.496 241 6.8901 97.53925 52.496 52.496 95.149 99.77033
1.42 1.1 32 104.992 125 4.10125 100.3281 104.992 0 104992 100
Cross-section No.§ : Routing reach in sub-basin 148 (start from the right bank) left bank starts

T B Dist (meter Dist (feet) Rod (meterRod (feet) Elevation Dist (feet) Dist (feet) Dist (feet) Elevation

o 0 Q 0 13 4.2653 100 0 203.422 [} 100

8 26.248 1.8 59058 98.3595 26248 177174 32.81 96.25966

3.54 334 20 65.62 3.42 1122102 93.04428 65.62 137.802 55.777 89.99295

4.25 3.94 31 101711 41 13.4521 90.8132 101.741 101711 101.711  90.8132

4.58 413 45 147.645 435 1427235 83.99295 147.645 55777 137.802 93.04428

27 218 52 170612 244 800564 96.25966 170.612 3281 177.174 98.3595

1.62 ki 62 203.422 13 4.2653 100 203.422 0 203422 100

Cross-section No. 10: Routing reach in sub-basin 138 or 15B (start from the left bank)

T

B Dist (meter Dist (feet) Rod {meterRod (feet) Elevation Dist (feet) Dist (feet) Dist (feet) Elevation

0 0 0 0 112 367472 100 0 [ 100

8 26.248 152 498712 98.6876 26.248 26.248 26248 98.6876

298 2.86 12 39.372 292 958052 94.0942 39.372 39372 39.372 94.0942
412 392 20 65.62 4.02 1318962 90.4851 85.62 65.62 6562 90.4851
49 4.6 30 98.43 475 1558475 88.08997 98.43 98.43 98.43 88.08997
4 36 40 131.24 3.8 124678 9120692 131.24 131.24 131.24 91.20692
31 2.55 55 180.455 282 925242 94.4223 180.455 180.455 180.455 94.4223
32 246 74 242794 282 925242 944223 242794 242794 242794 94.4223

Cross-section No.11: Routing reach in sub-basin 17B (start from the left bank)

T

Dist (meter Dist (feet) Rod (meterRod (feet) Elevation Dist {feet) Dist (feet) Dist {feet) Elevation

4] 0 0 0 117 3.83877 100 0 0 0 10
10 32.81 116 3.80596 100.0328 32.81 381 32.81 100.0328

204 192 12 39.372 1.98 649638 87.34239 39372 38.372 39.372 97.34239
4.45 43 15 49.215 4.38 1437078 89.46799 49215 49.215  49.215 89.46799
474 45 24 78744 46 150926 88.74617 78.744 78744 78744 8B.74617
4.85 4.52 33 108.273 4.7 154207 88.41807 108.273 108,273 108.273 88.41807
4.48 4.05 43 141.083 4.25 13.94425 89.89452 141.083 141,083 141.083 89.89452
3.68 312 56 183.736 34 11.1554 9268337 183736 183.736 183.736 92.68337
3 23 70 22967 268 8.79308 95.04569 22967  229.67  229.67 95.04569
13 130 42653 09 2.9529 100.8859 255918 255918 255918 100.8859

The following data start from the left bank (fooking downstream). The 1st column is station and the 2nd is elevation both in feet. The 1st group data are for cross-section No. 1. The 2ndis for No.2. ...

No.1
Dist (feet) Elevation Rod (feet) Manning's rincre. Dist Manning's n for left, main, and right
0 96.82
3 942 8.28 0.06 3t 8 8.28
49 9424 10.9 0.06 18 0.06 7 8.28
75 90.96 10.86 0.035 26 6 109
106 81.57 14.14 0.03 31 0.031857 5 10.86
118 99.69 13.53 ¢.03 13 4 14.14
145 100 54 0.05 26 0.05 3 13.53
150 100 5.1 0.05 5 2 5.41
1 5.1
No. 2
left bank starts
Dist (feet) Elevation Rod (feet) Manning's rincre. Dist Manning's n for left, main, and right
0 9276 10.99
34 9261 12.74 0.08 34 )
61 90.86 145 0.035 27 0.048934 3
86 89.1 15.92 0.035 25 Rod (feet)
106 87.68 11.62 0.048 20 0.041204 9 10.84
115 91.98 9.32 0.05 9 8 10.99
135 9428 433 0.05 20 0.05 7 12.74
153 99.27 36 0.05 18 6 14.5
5 15.92
4 1162
3 9.32
2 433
No. 3 1 36
Dist {feet) Elevation Rod {feet) Manning's rincre. Dist Manning's n for left, main, and right
51
21 98.32 578 0.045 21
37 9251 12.59 0.035 16 0.040676
58 82.37 1273 0.035 21
67 9297 12.43 0.035 9 0.035
87 97.47 7.63 0.035 20
107 97.47 763 0.06 20 0.06
112 g97.47 7.63 0.06 5
No. 4
Dist (feet) Elevation Rod (feet) Manning's rincre. Dist Manning's n for left, main, and right
[ 100 4.8
15 98.2 6.6 0.06 15
30 93.41 11.39 0.06 15 0.06
43 93.41 11.39 0.035 13
56 100 4.8 0.06 13 0.052335
76 99.3 55 0.06 20
81 99.3 55 0.06 5 0.06
86 99.3 55 0.06 5
No.5

left bank starts
Dist {feet) Elevation Rod (meterManning’s rincre. Dist Manning's n for left, main, and right
0 100 1.45 7 1.45
16.405 98.78603 1.82 0.07  16.405 6 1.82




42653 97.21115
§5.777 93.27395
82025 93.438
101.711  99.3438

114.835 100
119.835 100
No. &

23
35
345
1.65
1.45
145

0.07
0.05
0.035
0.05
0.07
0.07

26.248
13.124
26.248
19.686
13.124

5

Dist (feet) Elevation Rod (meterManning's rincre. Dist

0 100
13.124 99.11413
32.81 97.53925
49215 95.11131
62.339 93.47081
65.62 93.93015
85.306 95.43941
98.43 96.75181

No.7
left bank starts
Dist (feet) Elevation
0 98.22826
16.405 96.719
22967 94.61916
36.091 88.71336
45934 89.43518
§5.777 91.50221
68.901 95.43941
85.306 98.22826

No.8
left bank starts
Dist (feet) Elevation
0 100.3281
52496 97.53925
72182 97.34239
95.149 99.77033

104.992 100
109.992 100
114.992 100
119.992 100

No.9

left bank starts

Dist (feet) Elevation

[ 100

32,81 96.25966
55777 89.99295
101711 90.8132
137.802 93.04428
177174 98.3595

203.422 100
208.422 100
No. 10

172

22
294
3.44

33
2.84
244
1.45

0.07
0.07
0.07
0.07
0.045
0.07
0.07

13.124
19.686
16.405
13.124

3.281
19.686
13.124

Rod (meterManning's rincre. Dist

2.46
31
49

4.88

4.05

285

2

0.05
0.06
0.06
0.035
0.03%5
0.06
0.06

16.405
6.562
13.124
9.843
9.843
13.124

Rod {meterManning's rincre. Dist
1.25

21
216
1.42
1.35
1.35
135
1.35

0.05
0.035
0.05
0.05
0.05
0.05
0.05

52.496
19.686
22.967
0.843
5

5

Rod {meterManning’s rincre. Dist
13

244
4.35
41
3.42
18
13
13

0.05
0.05
0.03
0.05
0.035
0.05
0.05

3281
22.967
45934
36.001
39.372
26.248

Bl

Dist (feet) Elevation Rod (meterManning's rincre. Dist
12

0 100
26.248 98.6876
39.372  94.0942

65.62 90.4851
98.43 88.08997
131.24 91.20692
180.455 94.4223
242794 94.4223

No. 11
Dist {feet) Elevation
0 100
32.81 100.0328
39.372 97.34239
49.215 89.46793
78.744 88.74617
108.273 88.41807
141.083 89.89452
183.736 92.68337
229.67 95.04569
255.918 100.8859

1.52
292
4.02
475

38
282
282

Dist (feet)
0

39.372
49.215
78.744
108.273
141.083
183.736
22967

0.05
0.05
0.05
0.035
0.035
0.05
0.05

26.248
13.124
26.248

32.81

3281
48.215
62.339

0.07
0.043333

0.07

- NWan

Manning's n for left, main, and right

0.07

0.0675

0.07

Manning's n for left, main, and right

0.052857
0.045

0.06

Manning's n

0.045909
0.05
0.05

SNWENON® O

_“NWaV

2
246
31
49
4.68
4.05
285
2
1.46

Rod (meter)
1.25

21
216
1.42
135

Manning's n for left, main, and right

0.05

0.037568

0.05

ANWAEOO N

Manning's n for left, main, and right

0.05
0.039286

0.05

Incrementa Manning's m for left bank, mein, right bank

0
39.372
9.843
29.529
29.529
32.81
42653
45.934

0.05
0.08
0.07
0.045
0.07
0.07
0.08

0.052
0.061964
0.05963

1

3

23
35
345
1.65
1.45

13
244
4,35

4.1
3.42

18

13
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Appendix 6 Information and Output File for USGS Regression Equation (Jennings et al.,

1994)

Flow data computed with the National Flood Frequency Program in WMS.

Arizona, Basin: 1B, Total Area (sg mi): 8.12
Region Variable Input Suggested Suggested
Descriptor Value Minimum Maximum

Central Mountain Area
U.S. Max Fld Rgn: 16

Drainage Area (sq mi) A*: 8.12 0.06 5499.00
Mean Basin Elevation {(thousands of feet) E*: 2.25 1.78
Mean Annual Precipitation (in) P: 16.00 10.00 30.00

dkhkhkhhhhhkkhkhhhkhdhkhhhhhkhdhbhbdbrhhddhbhhkbrrrdhbhhdrrhbhkitdkth

MAXIMUM FLOOD ENVELOPE: 53800 (cfs)

Recurrence Interval | Peak (cfs) | Std Error | Equiv. Years
Rural Peak Q2 | 246 81.0 3
Rural Peak Q5 | 940 64.0 5
Rural Peak Q10 | 1860 58.0 7
Rural Peak Q25 | 3740 58.0 8
Rural Peak Q50 | 5910 61.0 9
Rural Peak Q100 | 8720 66.0 9
Rural Peak Q500 | 19100 78.0 10

End of flow data.
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Figure 2. Mean annual precipitation in Arizona.
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Appendix 7 Flooding Report at Town of New River (MCDOT)
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Maricopa County Department of Transportation 01/22/1998
Operations Complaint Report

Complaint Num: 12866 Main Road: NEW RIVER RD
Secondary Road: 023RD AVE Tertiary Road:

Title: NEW RIVER

First Name: CITIZEN Last Name:
Log Date: 11/08/1997 Time:
Work Date: 12/11/1997 Status Code: C Area Code: 1

Purpose: BROKEN PIPE

Comments:

PIPE BLOCKED. WATER RUNNING DOWN SHOULDER OF ROAD. BLUE STAKE
NUMBER #416732. PIPE OPENED UP AND CLEANED ON BOTH ENDS. HEADWALL
ALSO BEING REPAIRED PER DENNIS CLARK.




Maricopa County Department of Transportation 02/09/1998
Operations Complaint Report

Complaint Num: 11732 Main Road: 023RD AVE
Secondary Road: NEW RIVER RD Tertiary Road:
Title:
First Name: JOE Last Name:
Log Date: 11/18/1996 Time:
Work Date: 11/18/1996 Status Code: C Area Code: 2

Purpose: CULVERT

Commentis:

MAN REQUESTING CULVERT FOR DRAINAGE PROBLEMS IN AREA. NO

ACTION AT THIS TIME PER DENNIS CLARK. ALSO SEE #11726 IN

A MAGNESIUM CLORIDE REQUEST FOR DUST CONTROL. BOTH REQUESTS

DENIED.DRIVEWAY PIPE IS OWNERS RESPONSIBILITY IN THIS CASE.




Complaint Num:
“econdary Road:
Title:

First Name:

Log Date:

Work Date:

Purpose:

Comments:

Maricopa County Departmerit of Transportation
Operations Complaint Report

11851 Main Road: COYOTE PASS
NEW RIVER RD Tertiary Road:

AREA RESIDENT

ROBERTA Last Name: BRAMMLET
01/13/1997 Time: 9:30
01/15/1997 Status Code: C Area Code: 1
DRAINAGE PROBLEM(S)

02/09/1998

DRAINAGE PROBLEMS. PLEASE ADDRESS. WILL CORRECT DRAINAGE ISSUE
NEXT TIME ROAD IS GRADED PER SCOTT JOHNSON.




Maricopa County Department of Transportation

Operations Complaint Report

Complaint Num: 1627 ‘ Main Road:

‘econdary Road: NEW RIVER RD Tertiary Road:
Title:

First Name: MRS Last Name:

Log Date: 07/22/1986 Time:

Work Date: 07/22/1986 Status Code:

Purpose: ROAD WASHED OUT
Comments:
ROAD WASHED OUT..

027TH AVE

DYERS
3:30

C Area Code: 1

THE ROAD WAS MAINTAINFED PER DAVID ORNELAS ON 07/25/86.

02/09/1998




Complaint Num:
Secondary Road:
Title:

First Name:

Log Date:

Work Date:

Purpose:

Comments:

Maricopa County Department of Transportation 02/09/1998
Operations Complaint Report

7812 ' Main Road: COYOTE PASS
Tertiary Road:

RESIDENT

CORY Last Name: SILVA

01/12/1993 Time:

01/16/1993 Status Code: C Area Code: 1

ROAD WASHED OUT |

IOPENED UP BOTH ENDS OF ROAD AND PLACED SOME AB ON THE

ROAD.

WORK DONE BY AL DESHAZO CREW AND STEVE MITCHAM PER

SCOTT JOHNSON. SEVERE STORM DAMAGE NORTH OF NEW RIVER

SCHOOL.




Maricopa County Department of Transportation
Operations Complaint Report

Complaint Num: 7889 Main Road: KELLEY RD
Secondary Road: NEW RIVER RD Tertiary Road:
4 Title: RESIDENT
First Name: STONEY Last Name: CONWAY

L.og Date: 02/04/1993 Time: 9:40
Work Date: 02/19/1983 Status Code: C

Purpose: ROAD WASHED OUT

Comments:

NO ONE THERE SINCE STORM, ROAD IN NEED OF REPAIR.
" ROAD BLADED BUT STILL CLOSED AT RIVER, WATER STILL

RUNNING ACROSS ROAD AT THAT LOCATION PER RALPH PETERSON.

Area Code: 1

02/09/1998




Maricopa County Department of Transportation 02/09/1998
Operations Complaint Report

Complaint Num: 4107 Main Road: 027TH AVE

Secondary Road: NEW RIVERRD Tertiary Road:
Title: HOME OWNER

First Name: BARRY Last Name: MYRES
Log Date: 08/22/1988 Time: 3:25
Work Date: 08/29/1988 Status Code: C Area Code: 1

Purpose: STANDING WATER

Comments:

FLOODING PROBLEMS.
HE LIVES ON 027TH AVENUE N/O NEW RIVER ROAD. THERE IS A

PROJECT GOING ON BY COUNTY.WE ARE FLOODING HIS YARD.

HE SPOKE TO CHERLIE PENNINGTON,

| MEET WITH MR.MEYER ON THURESDAY AT 11:30, ON THURSDAY
08/29/88. WE AGREE TO LOWER THE EAST END OF THE WASH IN
ORDER FOR THE WATER ‘STREAM TO FFLOW THRU THIS AREA.

PER OTIS JACKSON ON 08/29/88.




Maricopa County Department of Transportation ' 02/05/1998
Operations Complaint Report

Complaint Num: 1407 Main Road: NEW RIVER RD
‘%econdary Road: FIG SPRINGS RD Tertiary Road: GIBBONS RD
Title:
First Name: COLLEN Last Name: STEPHENSON
L.og Date: 03/14/1986 Time: 3:50
Work Date: 03/14/1986 Status Code: C Area Code: 1

Purpose: STANDING WATER

Comments:

STANDING WATER/THICK MUD.

THE POST OFFICE WON'T DELIVER MAIL TO SOME OF THE BOXES

BECAUSE OF THE MUD.

TALKED TO COLLEN STEPHENSON-WILL FIND

SOME SHALE IN THE WASHES FOR HER MAIL

BOX.PER JIM BRUNDAGE 3-18-86




Complaint Num:
Secondary Road:
Title:

First Name:

Log Date:

Work Date:

Purpose:

- Comments:

Maricopa County Department of Transportation 02/09/1998
Operations Complaint Report

8686 Main Road

'NEW RIVER RD Tertiary Road

AREA RESIDENT

KATHY Last Name
09/16/1993 Time:
09/29/1993 Status Code:

CULVERT

: 027TH AVE

: MINGUS RD

: DORSEY
4:5

C Area Code: 1

SPILL WAY REPAIRED BY RICK STEINER PER SCOTT JOHNSON.




Gene Coster - MCDOTX

From: Gary Lasham - MCDOTX

Sent: Wednesday, January 21, 1998 3:52 PM

To: Gene Coster - MCDOTX

Subject: " Drainage Complaints in the area of New River Road; I-17 Frontage to 27th Ave

Please search our complaint data base for drainage complaints in the New river Area, around New
River Road; I-17 Frontage to 27th Ave and pass the results on to Bing Zhao, FCD (6-3293).

thanks,
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Appendix 8 Flow Temporarily Intercepted by New River Road
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Cross Section
Cross Section for lrregular Channel

Project Description

Project File untitied.fm2
Worksheet New River Road
Flow Element Irregular Channel
Method Manning's Formula
Solve For Discharge

Section Data

Witd. Mannings Coefficient 0.030
Channel Slope 0.012000 f¥/ft
Water Surface Elevation 100.00 ft
Discharge 135.51 cfs
100.0Q —-
99.5 A\ D
w00 N\ /
\
c
]
w
o \
m NG
98.5 \
88.0
97.5
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
Station (ft)
05/20/98 FlowMaster v5,15
03:59:53 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1




Worksheet
Worksheet for Irregular Channel

Project Description
Project File untitted.fm2
Worksheet New River Road
Flow Element Irregular Channel
Method Manning's Formula
Solve For Discharge
Input Data
Channel Slope 0.012000 ft/ft
Water Surface Elevation 100.00 ft
Elevation range: 97.90 ft to 100.00 ft.
Station (ft) Elevation (ft) Start Station End Station
0.00 100.00 0.00 20.00
5.00 - 98.90

15.00 97.90

15.00 98.60

20.00 99.50
Results :
Witd. Mannings Coefficient 0.030
Discharge 135.51 cfs
Flow Area 23.50 ft2
Wetted Perimeter 21.45 ft
Top Width 20.00 ft
Height 210 ft
Critical Depth 99.95 ft
Critical Slope 0.013765 ft/ft
Velocity 5.77 ft/'s
Velocity Head 0.52 ft
Specific Energy 100.52 ft
Froude Number 0.94

Flow is subcritical.

Water elevation exceeds lowest end station by 0.50 t.

05/20/98
04:00:16 PM

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

Roughness

0.030

FlowMaster v5.15
Page 1 of 1




