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INTRODUCTION

This report presents the result of our drainage study for the Bailey Canyon Basin located in Washoe
County and Storey County, Nevada. The primary purpose of this study is to perform a detailed
hydrologic study to estimate the basin discharge for 100yr / 24hr storm event. The study includes a
hydraulic analysis of Bailey Creek adjacent to State Route 341 (Geiger Grade). This analysis, which
was performed by Stantec Consulting, attached in Appendix |.

SITE DESCRIPTION

Bailey Canyon is a headwater basin which is approximately 15.18 sq.miles in size and lies between
latitude 39°18" and 39°24' and longitude 119°39' and 119°44’. The basin is located south of Geiger
Grade and northwest of Virginia Cily {Refer to Figures 1 & 2). The basin vegetation consists of pinyon,
juniper and pine trees over a ground cover of litter, grass, and brush. Bailey Canyon Creek is an

ephemeral stream that generally consists of cobbles and boulders with vertical drops and meanders.

HYDROLOGIC METHODS

The basin was modeled using the Corps of Engineers HEC-HMS computerﬂpfégr_arhwand_ the SCS
~-= Curve-Number Method.- For-lag time, the USBR lag equation and Upland -method were used. The - -
* . rainfall depths. and. storm_distribution. was obtained/developed from the NOAA Atlas 14. - For the -

evaluation of the model, several other methodologies were utilized including the Green & Ampt Loss
Method, a USGS regression equation (NFF), and the USGS Frequency Analysis program (PEAKFQ).
Hydraulic calculations for Bailey Creek were performed with the Corps of Engineers HEC-RAS

program.

PREVIOUS STUDIES

1. The Flood Insurance Study for Washoe County by FEMA (FEMA, 1990) estimated a 100yr /
24hr peak flow at the mouth of Bailey Canyon Creek as 1,120 cfs using a regional regression

analysis.
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FIGURE # 1

VICINITY MAP

BAILEY CANYON
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FIGURE # 2

BAILEY CANYON (4 SUB-BASINS)
HYDROLOGICAL MAP

File: X:\Projects\98006.33\Dwg\ Bailey and Bryant Basin dwgs\ Bailey & Bryant_topo.dwg
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Nimbus Engineers performed hydrology study for Cottonwood Creek Estates in February 1995
(Nimbus, 1995a). This study utitized the SCS method and USBR lag equation to obtain a
100yr peak flow of 3673 cfs (Appendix G).

3. The Southeast Truckee Meadows Flood Control Master Plan by Nimbus Engineers in
September 1995 (Nimbus, 1995b} calculated the 100yr peak flow as 2158 cfs. This model

used the SCS Upland method for time of concentration / lag time determination.

. BN -
[

L
N

In August 1999, Stantec Consulting prepared a Master Drainage Report for Geiger Grade / Toll
Road Improvements. Using a 100yr discharge value of 3673 cfs (Nimbus, 1995a) they

estimated that approximately 680 cfs would overtop Geiger Grade to the south. This was

assuming the Geiger Grade improvements in the interim condition, which is more or less the

pre-developed condition.

5. The Master Drainage Report for Curti Ranch Two Development (CFA, 2003a) established

flows for the Curti Ranch on the north side of Geiger Grade.

6. The Hydrology & Hydraulics Report for Curti Ranch 2 -Unit 5§ (CFA, 2003b) analyzed thet
Chandier Ditch flow split on the north side of Geiger Grade. :

. _ 77 In"2004, Odyssey Engineering prepared an Addendum to Hydrology & Hydraulics Report for
| EECuERanch 2‘which modified the Master Dralnage Report (CFA 2003a). _Ajdwersxon wa‘g'—— :
s e ‘; s construetea‘upstream of Mira Loma Road—whlcrrdlverted some additional ﬂovrto the*Gmger Fa )

" Channel.

FIELD RECONNAISSANCE AND CONDITION SURVEY

A detail basin condition survey along the major watercourse and upper elevations was conducted over
three days to verify channel roughness and vegetative cover. The vegetation in the basin typically
consists of pinyon, juniper and pine trees over a ground cover of litter, grass, and brush (Figure 3,
Refer Appendix A for additional photos). Besides a relatively small amount of development in the lower
elevations, the basin is undeveloped and for the most part appears to be in good condition. The
primary channels generally consist of cobbles and boulders with drops and meanders (Figure 4).

Extensive future development of this basin seems to be doubtful due to its steep slopes.
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Figure 3. Typical Ground Cover

Channel

MODEL INPUT AND PARAMETERS

Basin Mapping. As shown in Figure 2, a 1:24,000 scale USGS quad was utilized for the delineation of
the watershed. From this mapping, total basin area of 15.18 sq. mi. and a longest watercourse length
of 7.7 miles were calculated. The basin slopes range from 3% at the lower elevations to 60% at higher

elevations. The basin was split into 4 approximately homogeneous subbasins: A, B, Cé&D.

Precipitation Depths and Distribution. Point values of the 100-year/24-hour precipitation depths from
the NOAA 14 Atlas were plotted over the basin. Isohyetal contours were then interpreted from the

point values on the basin map (Figure 2). This resulted in an average precipitation depth for the basin

of 4.10 inches for the 100-year/24-hour event.

A site-specific storm distribution for Bailey Canyon was developed based on the NOAA Atlas 14
precipitation frequency estimates (Table B.1 and Figure B.1, Appendix B). The new distribution was
developed since the SCS Type Il and |A curves were based on out-dated NOAA Atlas 2 precipitation
values. For comparison, the NOAA 14 design storm is plotted with the SCS Type |A and Il synthetic
curves in Figure 5. As shown, the design storm lies between the two SCS curves, which appear to be

reasonable since the site is near the geographical boundary between the Type 1A and i zones.

Bailey Canyon
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Figure 5. Hyetograph Comparison (24 hours)
Lag Time. For lag time, the USBR lag time equation and upland method were used (Appendix B).
WRC (Washoe County Drainage Design Manual) adjusted the USBR lag equation for the Washoe

County area. Based on a channel roughness coefficient of 0.06, the lag times for subbasins A, B & C

were calculated as 1.71, 0.54, and 0.59 hours respectively.

SCS Curve Number. The most sensitive parameter in the SCS methodology is the Curve Number

(CN), which is a parameter based on soil permeability and vegetative cover (Refer sensitivity analysis
on pages 9 & 10). Soil types were plotted in the basin, with most of the soil falling into the D category
for all subbasins except subbasin D (Figure 2 and Table B.4, Appendix B). The CNs for subbasins A,
B, C & D were calculated as 74.7, 75.4, 80, and 61.8, respectively. The weighted average for the

entire basin is 74.2.

Basin D, which is developed to a certain extent, was assumed to have 30% impervious area. This

corresponds to the Washoe County Land use designation of Medium Density Suburban (3 lots/acre).

Bailey Canyon
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HYDROLOGIC MODEL RESULTS

Bailey Canyon SCS Model Results. A HEC-HMS model with SCS method was configured with the
parameters identified above, which resulted in a 100-year/ 24-hour peak discharge of 2908 cfs (Figure

6).
Junction Element "J3 at Toll Road" Results for Run "Bailey 4B/30M/5C Composite”
3,000
A Peak = 2908 cfs
!l Runoff Volume = 1352 act
I
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Run:BAILEY 4B730M?5C COMPOSITE Hement:J3 AT TOLL ROAD Result:Outflow
— — Run:Bailay 4B/300MSC Composite Blement:Reach-3 Result:Outilow
- - 'Run:Bailey 4B/30MSC Composite Bement:Subbasin D Result:Outflow

Figure 6. Hydrograph for 100 Yr/24 hr Storm Event using the SCS Method

Composite SCS Model. A composite SCS model was developed to estimate the 100 year flows in the
Geiger Channel on the north side of Geiger Grade (Refer to Figures 7 & 8). The composite model

utilized NOAA 14 rainfall values with model parameters from previous reports (e.g., Odyssey, 2004 &

CFA, 2003a) for basin 1A, 1B and Curt 18.

Bailey Canyon
Drainage Study
Page 5



Due to inadequate channel and culvert capacities at Toll Road, Stantec determined that approximately
352 cfs of Bailey Canyon flow diverts north across Geiger Grade: + 93 cfs in the Chandler Ditch culvert
and + 259 cfs as sheetflow over Geiger Grade (Appendix |). Of the 352 cfs, 22 cfs was calculated to
flow north in the Chandler Ditch (CFA, 2003b), while the rest of the split flow (330 cfs) discharges to the
Geiger Channel where it combines with flow from basins 1A and 1B. Geiger Channel flows
southwesterly to Curti Ranch Spreader 1, where flow from Curti Area 18 is added. The composite

100yr / 24hr flow at Curti Spreader #1 was estimated as 336c¢fs.
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1 L 1
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! 237 cfs — \
' l
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Figure 7. Composite 100yr / 24hr Peak Flow Summary using SCS Method
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Figure 8. Hydrograph Summary using SCS Method

HYDROLOGIC MODEL EVALUATION

The reasonableness of the SCS model was evaluated by comparison with other methodologies. The

model was first compared to results obtained by using the Green & Ampt Loss Method.

Green & Ampt Parameters. As suggested by the US Army Corps of Engineers HEC-HMS Technical
Reference Manual (March 2000), initial loss was estimated as 0.68 inches using SCS initial abstraction
(Appendix C). The soil parameters for each soil type were obtained from the Maricopa County, Arizona

Drainage Design Manual. The weighted averages of hydraulic conductivity, wetting front suction, and

Bailey Canyon
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average volumetric soil moisture deficit were estimated (Refer Table C.1 through C.4, Appendix C).
The USBR lag time equation and upland method were used with a SCS transform.

Bailey Canyon Green & Ampt Model Results. For the Green and Ampt Loss method, the 100-year/24-

hour peak discharge was estimated as 2968 cfs (Figure 9).

Junction Element "J3 at Toll Road" Results for Run "Bailey 4B/30M/3C Composite”
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Figure 9. Hydrograph for 100 Yr- 24 hr Storm Event using Green & Ampt Loss Method
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SCS Method and Green & Ampt Loss Method Comparison. For Bailey Canyon, there was good

agreement in the peaks between the SCS and Green & Ampt methodologies (Figure 10). The Green &
Ampt method peak of 2968 cfs is only 2% greater than the SCS peak of 2908 cfs. However, the
hydrographs differ significantly in shape and volume. The SCS volume is almost two times the Green

& Ampt volume.
——8CS — Green&Ampt
3000
Peak (Green&Ampt) = 2968 cfs
Volume (Green & Ampt) = 626 ac-ft
2500
Peak (SCS) = 2908 cfs
Volume (SCS) = 1355 ac-ft
42 2000
S,
b
e
S 1500 |
o
o]
: \
£ 1000
| \
500 \ |
0 : ‘ T =

Time (hr)

Figure 10. Comparison of Hydrographs for SCS Method and Green & Ampt Loss Method

Sensitivity Analysis. A sensitivity analysis was performed with the CN and fag time parameters in order

to identify the parameters the model is most sensitive to. While holding one parameter constant at the
estimated value, the other parameter was varied plus and minus 5%. As shown in the figure 11 and
12, the model is much more sensitive to curve number, where a 5% change in the curve number yields

a flow change of 18%.
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Figure 11. Sensitivity to CN. Plot indicates a Figure 12. Sensitivity to Lag Time. Plot

5% a increase in CN yields 19% increase in peak indicates that a 5 % increase in lag time yields

and a 5% decrease in CN yields 18% decrease 4% increase in flow and a 5 %decrease in lag

in peak flow. time yields 3% decrease in peak flow.

Frequency analysis. Using the USGS peak flow data for Bailey Canyon, a frequency analysis was

performed and resulted in flow of 2152 cfs (Appendix D). However, since there was only 4 years of

recorded peak data, these results are not very reliable.

USGS Regression Equation (NFF Program). A USGS regression equation analysis was performed for

Bailey Canyon resulting in a 100-year peak discharge of 2040 cfs (Appendix E). The regression
equations in the NFF program were developed based on regional watershed and climatic

characteristics.

Bryant Creek Comparison. Bryant Creek basin, a gaged basin, which has similar soils type, ground

cover and basin orientation was used to evaluate the reasonableness of the Bailey Canyon curve
number. Since the basin is gaged with several years of peak flow data, a frequency analysis can be
performed with improved reliability. Bryant Creek basin is approximately 31.5 sq.miles in size and lies
south of Gardnerville, NV. The 100-year peak flow for Bryant Creek using the USGS frequency
analysis program, PEAKFQ, was estimated as 4146 cfs (Appendix F). An SCS model was then
calibrated by varying the curve number until the peak flow of 4146 cfs was obtained. The resultant

calibrated curve number of 61.6 is much less than the weighted average of 74.2 for the Bailey Canyon

Bailey Canyon
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Basin.

December 2005 Storm Observations. On December 30 and 31, 2005, the Reno and Carson City areas
experienced a significant storm/runoff event. Flooding was observed in many locations including the
South Reno area, Bailey Canyon Creek was observed flooding over Toll Road and areas downstream
(Reference photographs, Figures G.24 to G.31, Appendix G).

While the flows were contained within the banks upstream of Toll Road, the flooding appeared to be
caused by inadequate culvert capacity under Toll Road. Downstream of Toll Road, the stormwaters
sheetflooded the properties south of Geiger Grade.

A portion of the flow reached the roadside ditch along the south side of Geiger Grade, where it caused
shallow flooding of the south lane of Geiger Grade. Two locaticns of flooding onto Geiger Grade were
observed which appeared to be due to insufficient capacity of driveway culverts. Flooding over Geiger

Grade was not observed. However, the Chandler and Crane ditch culvert crossings were running full.

There are three NOAA rainfall gages in the Reno area: Reno-Tahoe Airport, South Reno at Wolf Run
Golf Course, and Carson City (Ref. Figure G.1 Appendix G). Data was obtained from NOAA and
Western-Regional Climatic Genter for the primary storm over a 28-hour period (Figure G.2, G4, and_

G.6; Apbéndix‘G).: 24-hour cumulative amounts were estimated for the Rena ‘Airport, South Reno, and

. Carson gages as 2.32", 3.86", and 5.40", respectively (Figure G.3, G.5, and G.7, Appendix-G).

A simple comparison to NOAA 14 frequency precipitation depths indicates that the storm exceeded the
200-year storm at the South Reno Gage (Table G.2, Appendix G). However, the exceedence at Reno
Airport and Carson City were 50 year and 1000 year, respectively.

In addition to the NOAA gages, Washae County maintains several gages in the Truckee Meadows (Ref
Figure G.1, Appendix G}. The gages in South Reno indicate that the storm was more intense in the
central and western portion of the Valley. The eastern gage in Bailey Canyon recorded a cumulative
24 br rainfall of 3.07" which is approximately a 16 year storm event based on NOAA 14 data {Figures
G.8 & G.9 & Table G 4).

Bailey Canyon
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A review of radar images from NOAA NEXRAD during the storm period was conducted. The
composite reflectivity, which indicates storm intensity, showed that the storm intensity over Bailey
Canyon was equal to or greater than the intensity at the South Reno gage (Figure G.18 to G.23,
Appendix G). This would suggest that the cumulative rainfali in Bailey Canyon may have been around

4 inches. However, this is not supported by the Bailey Canyon gage data.

Evaluation Summary. Table 1 is a summary of 100 year peak flows estimated previously and per this

study using different models and methodology. As shown, the values range from 1,120 cfs to 3673 cfs.

Table 1. Summary of 100 Year Peak Flow Values

Studies Peak Flow (cfs)

1 | Flood Insurance Study (FIS) for Washoe County (FEMA, 1990) 1,120

2 | Cottonwood Creek Estates Study (Nimbus, 1995a) 3,673

3 | Southeast Truckee Meadows Flood Control Master Plan {Nimbus, 1995b) 2,158

4 | SCS Method (CFA, 2006) 2,908

5 | Green and Ampt Loss Method (CFA, 2006) 2,968

6 | Frequency Analysis (CFA,2008) 2|

7 | USGS Regression Equation (CFA, 2006} . - Co2040. |
HYDRAULIC ANALYSIS

The flood flow hydraulics for Bailey Canyon channel at Toll Road was reanalyzed by Stantec
Consulting using updated topography and peak flows. They used HEC-RAS to develop the water
surface profiles and split-flows over Geiger Grade (Appendix I).

As shown in their results, the modeled 100yr / 24hr flow of 2908 cfs resulted in a split flow over Geiger
Grade of 259 cfs. With a Chandler Ditch culvert flow of 93 cfs, the total flow to the north side of Geiger
Grade is estimated at 352 cfs.
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DISCUSSION AND RECOMMONDATIONS

Discussion. This study has shown that peak flow prediction may vary significantly depending on the

methodology and model parameters.

In February of 1995, the Cottonwood Creek Estates Study (Nimbus, 1995a) established the currently
recognized flow of 3673 cfs. This study, using the SCS methodology, ufilized lower resolution
topography which resulled in a larger basin delineation and shorter watercourse length. For the lag
time, the USBR equation adjusted for Las Vegas was used. Since then, a more appropriate equation
has been developed for Washoe County (Washoe County, 1996). Rainfall was based on an SCS Type
[ storm and the older NOAA atlas 2.

The Southeast Truckee Meadows Flood Control Master Plan {Nimbus 1995b) estimated a peak flow of
2158 cfs in September of 1995. The Master Plan used the SCS upland method for lag time, which may
not be appropriate for the size of the basin. The rainfall was also based on an SCS Type i sform and
the NOAA Atlas 2.

The FIS study (FEMA, 1990) and USGS regression equations (CFA, 2006) are regional in scale and do
.~ not take into account particular basin characteristics. As such, they should only be.used as a ballpark - -

estimate. They do, however, support a reduction in the current recognized flow of 3673 ¢fs.

The frequency analysis of Bailey Canyon gage date (CFA, 20086) is based on only 4 peak flows and is
not a reliable estimate of the 100 year flow. However, the flow of 2152 cfs does not indicate that the
flow should be set higher than modeled flows.

The SCS method (CFA, 2006) and the Green & Ampt (CFA, 2006} method are in agreement within the
magnitude of error inherent in concepiual models. The SCS flow of 2908 cfs is just 2% less than the
Green & Ampt flow of 2968 cfs. These models were based on the best information available including
a NOAA Atlas 14 storm distribution, topography, USBR Lag equation adjusted for the region, upland
method, and a thorough field survey.

Bailey Canyon
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To judge the reasonableness of the curve number selected for Bailey Canyon, a similar gaged
watershed (Bryant Creek) was modeled. Compared to a Bryant Creek calibrated curve number of
61.6, the Bailey Canyon average curve number of 74.2 appears to be very reasonable.

The December 30 and 31 precipitation records indicate that a storm in the magnitude of 200 years
occurred in South Reno.  The NEXRAD radar images in Appendix G indicate that the storm was at
least as intense over Bailey Canyon as it was at the South Reno gage. However, this is not supported
by the rainfall gage in the Bailey Canyon.

Recommendations. The model results for the SCS provides a good peak flow estimate for the basin.

It is supported by other hydrologic method results. In light of these considerations, a 100yr / 24hr peak
flow of 2908 cfs for Bailey Canyon is recommended. This will result in an estimated split-flow across
Geiger Grade of 352 cfs and a resultant flow of 336 cfs at the Curti Ranch Spreader #1.
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APPENDIX A
FIELD RECONNAISSANGE AND CONDITION SURVEY FOR BAILEY
CANYON
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PHOTOGRAPHS OF BAILEY CANYON FIELD CONDITION SURVEY, 2005
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APPENDIX B
SCS METHOD ANALYSIS FOR BAILEY CANYON
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Table B.1. Cumulative Precipitation for 100 yr — 24 hr Storm Event (NOAA 14 Data)

Design Storm Hyetograph Calculation

Inc. Re- Cumul.

Duration | Duration | Precip* Depth Rank | Ordered | Cumulative | Cumulative | wfP= Cumul*.98
min ({hr) (inches) | (inches) (inches) (inches}) % 4.1 DAR
0 0.0 0.00 0.00 0 0 0.000 0.000
30 0.5 0.95 0.95 1.00 0.02 0.02 0.66 0.027 0.027
60 1.0 1.10 0.15 2.00 0.02 0.04 1.32 0.054 0.053
a0 15 1.17 0.07 3.00 0.02 0.08 1.98 0.081 0.080
120 2.0 1.23 0.07 4.Q00 .03 0.09 2.97 0.122 0,119
150 2.5 1.30 0.06 5.00 0.03 012 3.96 0.162 0.159
180 30 1.38 0.06 6.00 0.03 0.15 4.95 0.203 0.199
210 3.5 1.42 0.06 7.00 0.03 0.18 5.94 0.244 0.239
240 4.0 1.48 0.06 8.00 0.03 0.21 6.93 0.284 0.278
270 45 1.54 006 9.00 0.04 0.25 8.25 0.338 0,332
300 5.0 1.60 0.06 | 10.00 0.04 0.29 9.57 0.392 0.385
330 55 1.66 005 | 11.00 0.04 0.33 10.89 0.447 0.438
360 6.0 1.71 006 | 12.00 0.04 0.37 12.21 0.501 0.491
390 6.5 1.77 0.06 13.00 0.04 0.41 13.53 0.555 0.544
420 7.0 1.82 0.05 | 14.00 0.05 0.46 15.18 0.622 0.610
450 7.5 1.88 0.05 | 15.00 0.05 Q.51 16.83 (0.690 0.676
480 8.0 1.93 005 | 16.00 0.05 0.56 18.48 0.758 0.743
510 8.5 1.98 0.05 | 17.00 0.05 0.61 2013 0.825 0.809
549 9.0 2.03 005 | 18.00 0.06 0.67 2211 0.907 0.888
570 9.5 2.08 005 | 19.00 0.08 0.73 24.09 0.988 0,968
600 10.0 213 005 | 20.00 0.08 0.79 26.07 1.069 1.048
630 10.5 2.18 0.05 | 21.00 0.06 0.85 28.05 1.150 1127
660 11.0 222 0.05 | 22.00 0.08 0.91 3003 1.231 1.207
680 1.5 2.27 004 | 23.00 0.07 0.98 32.34 1.326 1300
720 12.0 2.3 0.04 | 2400 0.95 1.93 63.70 2,612 2 5589
750 12.5 2.35 0.04 | 25.00 0.15 2.08 68.65 2.815 2,758
780 13.0 2.39 0.04 | 26.00 0.07 2.15 70.86 2.809 2.851
810 135 2.43 004 | 2700 0.06 2.21 72.94 2.990 2931
840 14.0 2.47 004 | 28.00 0.06 2.27 74,92 3.072 3.010
870 14.5 2.51 0.04 | 29.00 0.06 233 76.90 3.153 3.090
900 15.0 2.55 0.04 | 3000 0.06 2,39 78.88 A234 3.169
23D 15.5 2.58 0.04 | 31.00 0.05 244 80.53 3.302 3.236
960 16.0 262 003 | 3200 0.05 2.49 82.18 3.369 3.302
990 16.5 265 0.03 | 33.00 0.05 2.54 83.83 3.437 3.368
1020 17.0 2.69 0.03 | 34.00 0.05 2.59 85.48 3.505 3.435
1050 17.5 2.72 0.03 | 35.00 0.05 264 87.13 3.572 3.501
1080 18.0 2.75 003 36.00 004 2.68 88.45 3626 3.554
1110 185 278 0.03 | 37.00 0.04 272 83.77 3.681 3.607
1140 19.0 2.81 003 | 38.00 0.04 2.76 91.09 3735 3.660
1170 195 2.83 003 | 39.00 004 2.80 92 .41 3.789 3.713
1200 20.0 2.86 0.03 | 40.00 0.03 2.83 93.40 3.829 3.753
1230 205 2.89 0.03 | 41.00 0.03 2.86 94.38 3.870 3.793
1260 21.0 2.91 0.02 | 42,00 0.03 2.89 95.38 3911 3.832
1290 215 293 0.02 | 43.00 0.03 292 96.37 3.951 3.872
1320 22.0 295 0.02 | 44.00 0.03 2.85 97.36 3.992 3.912
1350 225 2.98 0.02 | 45.00 0.02 2.97 98.02 4.019 3.938
1380 23.0 3.00 0.02 | 46.00 0.02 2.99 98.68 4.046 3.965
1410 235 o 0.02 | 47.00 0.02 3.0 99.34 4.073 399
1440 24.0 3.03 0.02 | 48.00 0.02 3.03 100.00 4.100 4,018
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Figure B.1 Bailey Canyon Precipitation / Frequency Curve (NOAA 14 Data}

Lag Time (TLAG) Calculation

Where

TLAG = 22,1 Kn (LLc/S05)033

Kx = Roughness factor for the basin channels

L = Length of longest watercourse (miles)

Lc = Length of longest watercourse measured upstream to a point opposite the centroid
of the basin (miles)

S = Representative (average) slope of the longest watercourse (ft/mile}

This equation is based on the United States Bureau of Reclamation’s (USBR's} analysis of the above

parameters for several drainage basins in the Southwest desert, Great basin, and Colorado Plateau are
(U.S. Department of Interior, 1989). Since the Soil Conversion Services (SCS) and the USBR define lag
differently, this equation was developed by modifying the USBR’s S-graph lag equation to correspond to

the SCS's definition of the dimensionless unit hydrograph lag equation.
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Table B.2. Summary of Lag Time Calculations for Subbasins A, B& C
Using USBR Equation for Washoe County

I Teas= 221, (LLJS"5** hours jl
Basin A
Lift) H,{ft) H,{ft) H={H,-H;) {ft) I=(LoHy*S
17016 5320 4720 B0 90617.1899
18256 6120 5320 800 87209.42¢8
5395 6860 6120 740 14567.0400
40667 192393.6597
S§= 0.04467893 ft'ft
5= 235.9047 ft/mile
L.= 22824 f{t 4.3227 mile
L= 40667 ft 77021 mile
K. = 0.06
Trag= 1.712 hours
Tiac= 103 min
Basin B
L{ft) H{ft) Hofft)  He(HeH ) IS(LH)°S
1280 6460 6200 260 2840.0650
4066 6200 5320 880 8739.9656
6417 5320 4720 600 20985.6504
11763 32565.6811
S= 0.130471563 ft/it
8= 688.8899 {tUmile
L= 5346 ft 1.0125 mile
= 11763 ft 2.2278 mile
K,= 0.055
Tiag= 0.541 hours
Tiag= 32 min
Basin C
L(ft) Hy(ft) Haft)  H=(HH ()  I=S(LH)™S
2397 8560 6000 560 4959,1591
2855 6000 5680 320 8527.7445
2097 5680 5140 540 4132.3849
2259 5140 4900 240 6930.5663
2885 4900 4740 160 12250.6388
12493 36800.4936
S5= 0.115246088 ft/ft
8= 608.4993 ft'/mile
L= 6020 ft 1.1402 mile
L= 12493 #t 2.3661 mile
K.= 0.055
TLAG= 0.586 hours
TLAG= as min

Bailey Canyon
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Table B.3. Summary of Lag Time Calculations for Subbasins D
Using Upland Method

SHEET FLOW: 1

Time of Concetration(Tc) = 0.007(nL)>*(P,"*s"*}

Surface Description Range

Manning's Roughness n 0.13
Flow Length (ft) L 300
2yr-24hr Rainfall (inch) Py 1.4
Land Slope (ft/ft) s 0.045
Travel Time (hr) T, 0.383
SHALLOW CONCENTRATED FLOW: 2

Time of Concetration{T_) = L/{{3600V/)

Surface Description

Earthen and paved surfaces

Flow Length {ft) L 5658
Watercourse Slope (ft/ft) s 0.035
|Average Velocity (ft/s) ) 3.7
Travel Time (hr) Te 0.425

Travel Time(Ty) = L/3600V

Trapezoidal Channel

Cross Sectional Area (ft9) a 128
Wetted Perimeter Py, 41.54
Hydraulic Radius (ft} (a/P,,} r 3.08
Channel Slope s 0.015
Manning's Roughness n 0.040
Velocity (ft/s) (1.49 r**s"n) v 0.66
Flow Length (ff) L 3555
Travel Time {hr) Te 0.084

i Total Time of Concentration (Tc) = 0.892 hours

I Lag Time (T,,;) = 0.535 hours

|| Lag Time (Ty,;) = 32 mins
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Table B.4. Summary of Weighted CN Calculations for Subbasins

Basin A 360081630 SF 8266.34 AC 12.9162 SM
Soil Name Area (SF) Hydro. Group | Area (AC) Cn C, xArea
251 2109026 C 48.42 67 3243.91
251 409874 C 941 67 630.43
482 2478083 8 56.89 485 2816.06
893 286513 C&D 6.58 71.25 468.81
893 24153101 C&D 554.48 71.25 39506.62
1410 4028341 B,C,&D 92.48 64 5918.59
1410 1980262 B,C.&D 45.46 64 2909.48
1410 1736498 8,C, &D 39.86 64 2551.33
1410 198829 B,C.&D 4.56 64 292.13
1410 367997 B.C.,&D 8.45 64 540.68
1520 322333006 7399.75 79.5 558680.94
Sum: 8266.34 617558.97
Ave.C = 74.71
Basin B 16322126 SF 374.70 AC 0.5855 SM
Soil Name Area (SF) Hydro. Group | Area (AC) C. C,xArea
251 202787 C 4,66 67 311.91
1520 16119339 D 370.05 75.5 27938.71
Sum: 374.70 28250.82
Ave.C = 75.39
Basin C 22874325 SF 52512 AC 0.8205 SM
Soil Name Area (SF) Hydro. Group | Area (AC) C. C,xArea
1520 22874325 D 525.12 80 42009.78
Sum: 525.12 42009.78
Ave. C,= §0.00
Basin D 25367266 SF 582.35 AC 0.9099 SM
Soil Name Area (SF) Hydro. Group | Area {AC) C, C.xArea
110 77494 D 1.78 70 124.53
171 1610467 D 36.97 70 2587.99
251 12554294 C 288.21 63 18157.04
360 160511 B 3.68 51 187.93
482 4018282 B 92.25 51 4704.60
880 242698 C 557 63 351.01
930 521187 D 11.96 70 837.54
971 1266612 B 29.05 51 1481.78
971 805460 B 18.49 51 943.03
1520 4111261 D 94.38 70 6606.71
Sum: 582.35 35982.15
Ave.C. = 61.79

Weighted Average CN for Subbasing A, B, C,& D = 74.2
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Table B.5.1. Curve No. for Arid and Semiarid Rangelands (SCS TR-53)

Table 2-2d.—~Runaff curve numbers for arid and semiarid rangelands®

Curve numbers for
Cover descyiption hydrologic ol group—
Hydrologic
Cover type eondition® AY B [ (1]
Herbaoeous—mixture of grass, weeds, and Foar 80 a1 93
lpu-growing brush. with heush the Fair N 81 49
mitar ¢lemane Good 52 4 85
Cak-aspen—mouttain brush mixtare of oak brush, Foor 85 4 ™
aspen, meuntin sahogany, bivter brush, maple, Fair L] 57 63
and ather brush. Good 30 41 L]
Pinyon-juniper—pinyaa. Juniper, or both; .. Poor 15 83 -]
VB BRI G oy B g
Frass understory: Gutpnimes AIB I - — — ~ = —H e, e Nass
Sagobrush with grass undecstory. Poar 67 g g:.;
ShrBatin D — Fair 2
w307 Good 3 v s
' ECPRENDUS
Diesert shrub—major plants mclude saltbush, Paor 63 Ix) 8 84
Ereasewood. sreosatabuzh, blackbrush, bursage. Fair 35 T &1 86
palo verde. mesquite, ang caceus. Good 19 68 " 8
cAverage rupod contbica. 3nd [, = .25 For twige i hurud reyions, use wable 2-2r,
s < MR groumt eover (llces, gravs. anel bruss gventurr)
f'lll'l'.' arte oy unml <unern
Lvanl. 3 W3 groum] cuver. o N7 5_ oX
ICutvw numioery fur group A bace been chevebged urdy fur desert shirat, chlwﬂas-c Lal Gﬂrm?
a < D
Cub-Bas.n A 495 &7 8.5
Sub-Bagin__B
Sub.Basin '58 o 3 8o
Sub. Basin D a1 &2 To
Used .« Cn Hn Sod Gemp CkB = FhIE
_ o
SQub.Bapa A ‘ICN for St Geovp B,C&D = @

24 (210-VE-TR-35, Second Ed., June 1986)
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Table B.5.2. Curve No. for Urhan Areas (SCS, TR-55)

For SUBBASIN D LAKMD use 15 MED UM
eEsvTY {:-UE':-U?-'-EF\N & B LOTS/RE W 3o/ WaFERVIOUS

P
Table 2-2a —Runeff curve aumbers Gor urbap-ineas!

Cueve pambers for
Cover deseription hydrologic 5ol group—

Average pervent
Cover type and bydrologie condition nperviqua aread A 8 c o

Fully dewloped urbon oreas (oepetation established)
Open spase fawns, parks, golf cowrses, cemeteries,

F175 S
Poor condition (grass cyver < 50%) . & ) B -]
F:irwnhhmlgu#mr&ﬂ%tu?&m ........ 49 &8 ™ M
Goed condition (graes cover 2 1) .uciuuriiirens o] &6l | 8
Impertitas aress:
Paved parking lots, roafs, drivenays, ete.
{aneluding right-of- Wayl .. covver i a6 o8 of 88
Stregts and roads:
Poved; curbs and storm sswers dexchuding
1 T T ag 38 a8 3
Paved; opan ditehes Uncluding ngmd-nay} 3 B a2 93
Gmeltindudingnghufm]. e ieanan % -3 £ a1
Dirt (iecluding dight-afway) ... ceeaverrnnion- o = & 5t ]
Wegtern desert urban anmx
Natoral desert landscaping (pervicus areis only®.. 63 7 5B _ B8
Artificial desert bindeaaplng timperviows weed
barriar, desert shrub with I th:hmd .
or gravel mulch and basin bordersy .. 9% 6 9% 98
Urben districts:
Commercial andg buginiss ..., crmmras a5 9 »u 9 95
T T T T A (4 81 8 9 :c]
Redidentisl disricia by average ot size:
178 werg or b3z (own bousesd, ..ol 55 ([ .3 o :3
[ICE - o I A A g A €A e . 38 fl k() n 5
e cEg % 57 22 8l .
B2 AR s ieune i ar e enir it 25 L] Ey) 80 85
S Crrnaaren 20 13 ] 8 % B
b . T - - aen 12 H & br 82
Dewwlaping urbam argas
Mmkdmwﬁmorﬂy.
no vagetstion)® ... T ] 81 ™
ld&ehnda(CN‘smdmrnﬂmd using mr types '
skmilir W those in table 2:2<).
;#hwwmﬂmdlhn,mi » 335 wved 10 e m‘ CN'e. Oeher s are
¢ AVETARE ﬂtiﬂpﬂ'\nﬂ!smmi‘l‘ & mmmﬂonmv L
mmmwm sralein, By ionsd e aof 39, s pervicus wrens a¢ considered equivalent to open
spuce in good Wxdralegie eandition. L-N'y for ather combinatinas of mﬂmumummduﬁuﬂgmﬂorz-t
W;thmﬂvﬂﬂﬂlﬁmdm CN'% fuy bt computed ©or sther conbimeuons of opan space cover Upe.

“Composite CN's far nawral desert kundaping o be computed wriag ffares 23 ar 2-f busad on the imperviow arvy perotstage (CN
= 54} 3 the periious arca CN. Tht pervious area CN's are dasumad eatvadia to desart shrub in hwdralagic sondition.
Csennecite CN74 10 Uae [or the design of tempirary mausores Juning and comtruetion shogl bowmpuudumumﬂnc&l
hudanmdumudewapmmtlmwm:mmnmtu he CN's for the nwwdy graded pervicgd dres

{210-VI-TR-55, Second Ed., June 1956) 26
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Table B.6. HEC-HMS Results using SCS Method for Composite Basins

Projecl: Bailey-SCS  Simulation Run: Bailey 4B/30M/5C Composite
Statof Run:  0tMay2006, (0:00 Basin Model: Bailey 48 Composite
End of Run: 02May2006, 12.00 Meteorologic Model: NOAA 14 UNIT
Execution Time: 20Jun2006, 13:25:46 Control Specifications; Control 5 min

Volume Units: AC-FT

Hydrologic Drainage Area | Peak Disdmrg*Time of Peak Volume
Element {(Mi2) {CFS) (AC-FT)
1A 5 18 0.0M4 2220 01May2008, 12:25 |4.61
Bailey Craek 0.0000 2555.61 O1May2008, 1340 | 121047
CURT 18 0.0113 8.18 01May2006, 12:05 |1.00
Chandier Oitch 0.0000 22.00 O1May2006, 13:30 | 11.62
Chandber Split Flovy 15,2309 329.92 01May2006, 1340 | 13027
| Geiger Channel | 15.3023 335.00 01May2006, 1345 | 134.89
Geiger Split Flow |15.2309 351.82 O1May2006, 13:40 114182
J1 13.5010 2773.58 Q1May2006, 1340 | 12131.89
J2 14.3210 2661.50 01May2006, 13.40 | 125148
J3 at Toll Road 15.2309 2807.53 O01May2006, 13:40 | 1352.35
J4 153023 335.29 01May2006, 13:40 | 134.98
J5 15.3136 335.67 O1May2008, 13:45 [135.688
Reach-1 13.8010 2772.23 01May2008, 1340 |[1213.70
Reach-2 10.86200 393.47 01May2008, 12:26 |77.78
Reach-3 14.3210 2859.60 01May2006, 13:45 [1281.53
Sﬁmder 1 15.3136 335,67 01May2008, 13:45 | 135.89
Subbasin A 12.9160 272591 01May2006, 1340 | 117,95
Subbasin B 0.5850 237.09 01May2008, 12,26 |[45.74
Subbasin C 0.8200 39831 01May2008, 12:26 | 77.79
Subbasin O 0.9099 261.04 01May2006, 12:20 | 60:83
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Table B.7. Summary of Bailey Canyon (4-Subbasins) Parameters

Show Elements:

Subbasin

{A&1B
CURT 18
Subbasin A
Subbasin B
Subbasin C
Subbasin O

Show Elements:

Subbasin

1A &1B
CURT 18
Subbasin &
Subbasin B
Subbasin C
Subbasin D

ZiSubbasin Area [Bailey 4...

Initial Abstraction

Area
(W12)

0.0714
0.0113
12916
0585
0.82
05039

()

Curve Mumber

Shovy Elements:

Subbasin

1A &1E
CURT 12
Subbasin 4
Subbasin B
Subbasin C
Subbasin D

gﬁ.'Curve Number Loss [Balley 4B Componte]

Impervious
(%)

77 0o
88 0.0
747 8.0
7538 0o
80 Q.0
B61.3 30

#2Muskingum Cunge Channel Routing [Bailey 4B Composite]

e Vawigsn | She | Dianeler
. (FIFT) ! N
m 00 Topezod
1735 o8 0.04 Trepezoi
1650, o 04 Tiwge
5263, T 0.4 Trapezoid

£#SCS Transform[Bailey 4

Lag Time

()

36
13.2
103
3235
K
32






APPENDIX C
GREEN & AMPT LOSS METHOD ANALYSIS FOR BAILEY CANYON
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Table C.1. Weighted Green & Ampt Loss Rate Parameter Values for Subbasin A

, Soll Infiltration Parameters
L : Lo | Volumetrd N e T
Soil Type | Solt Texture| - - Soll- . -|A=(Tatal Area) x| “'IETT Wetting Front | | Hydraulle. i
‘ o :Parcentage {(Soll Perceritage) ;.. - | 9% A | Suction Head | wx A, | Conductivity K| Kx'A,
{%H00) - | - (acres) -, | oisture w(in) {tnhn) '
IR | Deficite- :

251 - Cassiro gravelly sandy.loam (Total Area = 57.83 acres). )

Cassiro_ | Sandytoam|  1.00 | 57.83 [ 0300 | 17.35 4.30 [ 24867 | 040 | 23.13

482 - Holbrook cobbly.loamy.sand (Total Area = 145.72 acres) . . | :
Holbrook |toamySand|  1.00 | 56.89 | 0325 | 1849 2.40 | 13654 | 1.20 | 6827

893 : Indiano-Duco-Cagle association (Total Area = 561.06 acres) -

Indiano__ | Sandy Loam 0.42 23565 0300 70.69 430 101327 040 94 28
Duco Sandy Loam 0.36 201.98 0.300 60.59 4.30 868.52 0.40 80 79
Cagle Clay Loam 0.22 23.43 0.200 24.69 8.20 1012.15 0.04 4.94

1410 - Bumborough-Ticino-Gabica association (Total Area = 190.82:acres)

Bumborough Loam 042 80.14 0.300 24.04 3.50 280 51 0.25 20 04
Ticine Sandy Loam 0.36 68.70 0.300 20.61 4 30 295 39 040 27.48
Gabica Sandy Loam 0.22 41.98 0,300 12 59 4.30 180 52 040 16.79

1520 - Duco-Smailcone-Cagle association (Votal Area = 8355.91-acres) - :

Duco Sandy Loam 047 3477.88 0.300 1043.36 4.30 14954.89 040 1391.15
Smallcone | Sandy Loam 0.36 2663 91 0,300 799 17 430 11454 81 0.40 1065.56
Cagle Clay Loam 017 1257.96 0 200 251.59 8 20 10315.25 004 50.32
{(sum) L= 8266.35 234319 40760.52 2842.73
[Avg.8= 0283 || Avg yiinj= 493 | Avg.K{iwhr)= 034 |
Uncerfainties- Exact soll classification for type #360 (Pds) are not available

Source:

Loamy Sand / Sand parameters were used for soil type #360's porosity, wetting front suction, and hydraulic conductivity

Green and Ampt infiliralion parameters were obtained from Drairage Design Manual for Maricopa Counly, Arizona,
4th Edition, (Flood Control Distnct of Maricopa County and City of Phoenwx, Novernber 2003, Drafl)



Table C.2. Weighted Green & Ampt Loss Rate Parameter Values for Subbasin B

. Soll Infittration Parameters
- b _ Volumetrf ’ . o
Soll Type | Soli Texture|' - Solt  jA=(Total Araa)x)- = ' p™l - | Welting Front} ;| Hydraulle . . .
o F Percentage ((Soll Percentage) ] 8xA, | SuctionHead | pxA, .| Conductivity K | KxA,
f (%/100) (acres) | Molsture | w(In) : " gamp) '
e -Deflcit 8 ; | S
251 - Caisiro gravelly sandy loam {Total Area = 264.23 acres) - -
Cassiro_ | Sandyloam| 100 | 466 1 o300 | 140 | 4.30 | 2004 | 0.40 1.86
1520 - Duco-Smallcone-Cagle association (Total Area = 8355.91 acres) '
Duco Sandy Loam 0.47 173 92 0.300 5218 4.30 747.87 0.40 69.57
Smallcone | Sandy Loam 0.38 133 22 0.300 39.97 4.30 572.84 0.40 53.29
Cagle Clay Loam 0.17 62.91 0.200 12 58 8.20 315.85 004 2.52
{sum) E= a1 106.12 1856.60 127.24
[ Avg.8= 0283 || Avg.y(inj= 495 || Avg.K{inhrj= 034 |
Uncertainties: Exact soil classificalion lor type #360 (Pits) are not available.
Loamy Sand / Sand paramelers were used for soll type #360's porosity, welling front suction, and hydraulic conductivity.
Source’ Green and Ampt infillration parameters were obtained from Drainage Design Manual for Maricopa County, Anzona,

4th Edition, (Fleod Control District of Maricapa Counly and City of Phoenr, November 2003, Drafi)



Table C.3. Weighted Green & Ampt Loss Rate Parameter Values for Subbasin C

* Soll Inflttration Paramatars -
o Tvolimetd| | e .
Soll Type - | Soll Texture |- 'Soll  |As(Total Area).x) ™= cpiil, - - | ' Watting Front . Hydraultc -
N © - |Percentage|(Soil Parcentage)| <. . - OxA, |'SuctlonHead | wxA, | Conductivity K | KxA,
{%/100) {acres) | Malstura T gt - (infhi)
S Deficit®. - L T
1520 - Duco-Smallcone-Cagle association (Total Area = 8355.91 aciés) - - I
Duco Sandy Loarn 047 246.01 0300 74.04 430 1061.27 0.40 9872
Smallcone | Sandy Loam 0.36 189 04 0300 56.71 4.30 812.89 040 75.62
Cagie Clay Loam 0.17 89 27 0200 17.85 8.20 732.02 0.04 3.57
(sum}) Z= 525.12 148.61 2606.17 177.91
" avg.0= 0.283 || Avg.giny= 486 I Avo.Kinthrl= 034 |
Uncertainties:  Exact soil classification for type #360 (Pits) ara not available.
Learry Sand / Sand parameters were used for soill type #360's porosity, wetting front suchion, and hydrauhc conductvily
Souree:; Green and Ampt infiltration parameters were ebtained from Drainage Design Manual for Madicopa County, Anzona,

4th Editon, (Flood Control District of Mancopa Counly and City of Phoeaix, November 2003, Drafl)



Table C.4. Weighted Green & Ampt Loss Rate Parameter Values for Subasin D

I . L Soll Inﬂltratlon Pammeters v
3ol Typo '|" 5ol Texturd: e A-‘fma'ﬁmn gall | Waﬂlng Front, :Hydraullc R
R - ] (30“ Porcon{aga} Mol stusre " axA, | Sucton Haad TxA COnducﬂvlty K\ K xA,
Ctaeres) | poens | wim | oy g ]

110 - Jowec Variant sandyloam fTotatArea=178acres)” .~ . .. i RS I L
Jowec | Sandyloam | 1.00 | 178 [ o300 [ 053 ] 4.30 [ 765 | 0.40 [ om

171 - Indian Creak graveliy:$andy foam (Total Area = 54.97 acres) S S, i
{ indian Creek | Sanlﬁ Loam | 1.00 ] 36.97 [ 0300 T 11.09 4.30 [ 158.97 | 0.40 | 1478

251 - Cassiro gravelly sandy foam (Total'Area = 294.23'acres) - ‘ P -
Cassiro i Sandy Loam | 1.00 | 288.21 T o300 | 8648 | 4,30 | 1239, 3o| 0.40 [ 11528

{380 - Pnts(IotaiAreé 2.68) < e - R R -
|

nia i 100 ] 368 [ o030 T 110 [ 2.40 laaal 1.20 [ 242

482 - Holbrook cobbly loamy sand (Tot#l Area = 145.72 acresy . - e -
Holbrook | Loamy $and | 1.00 | 92.25 | o3z [ 20908 ] 2.40 ] 221.40 ] 1.20 [ 11070
800 - Zephan-Rock Qutcrop-Smallcone complex (Total Area'= 33.26 acres) ' o s L -
Zephan | Sandy Loam 0.55 3.08 0.300 0.92 4.20 13.17 0.40 1.23
Smallcone | Sandy Leam 0.45 2 51 0.300 0.75 4,30 10.78 040 1.00

930~ Old Gamp stony sandy loam.{Tokil Aréa =-19.50 acres}

Old Camp | Sandyloam |  1.00 | 11.96 | 0300 [ 3s9 | 4.30 [ 5143 -| 0.40 ] 478

671 - Aladshi sandy.Joany: (Total Are = 44.62 acres) - . . I

1.00 | 47.54 | ovase [ 1428 | 4.30 | 20442 ] 0.40 [ 9.0z

Aladshi Sandy Loam
1520 ~ Duco-Smallcone-Cagle association (Total Area = 8355.91:acres), T -
Duco Sandy Loam 047 44 36 0.300 13.31 4 30 190 74 Q40 17.74
Smallcone | Sandy Loam 0.36 33.93 0.300 10 19 4.30 146.10 0.40 13.59
Cagle Clay Loam 0.17 16 04 0 200 3.21 g 20 131.57 0.04 0.64
(sum) I= 582,34 175.40 2384.37 303.50

[ Avg.e= 0301 | Avg.ytty= 409 [ Avg. ®K(nbr)= o052 |

Uncertainties:  Exact soil classification for type #3860 (Pits) are not avarable.
Loamy Sand / Sand parameters were used for soil type #360's porosiy, wetting front suction, and hydraufic conductivity,

Source: Green and Ampl infiltration parameters were obtained from Dramage Design Manual for Mancopa County, Arizona,
4th Edition, (Flood Control Distrct of Mancepa County and City of Phoenix, November 2003, Crafl)
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Drainage Désign Manual for Maricopa County

Hydrology: Rainfali Losses

may not be correct. Incorrect results could cause serious consequences for ﬂoqd control plan-

ning and design. Therefore, it is recommended that, for watersheds consisting of relatively small

subareas of sand, the Green and Ampt parameter values for loamy sand be used for the sand
portion of the watershed. If the area contains a large portion of sand, then either the Green and
Ampt method should be used with the parameter values for loamy sand or the IL+ULR method
should be used with the appropriately determined values for the parameters.

Table 4.1

GREEN AND AMPT LOSS RATE PARANMETER VALUES an BARE GROUND

Soil Texture XKSAT

PSIF DTHETA!
Classification inchesthour  inches Dry Nommal Saturated

(1) - (2) (3) 4 (5) {6}
loamy sand & sand 120 24 0.35 0.30 0
sandy loam 0.40 43 0.35 0.25 0
loam -0.25 as 0.35 0.25 0
silty loam - 0.15 6.6 0.40 0.25 0
silt 0.10 75 0.35 0.15 0
sandy clay loam 0.06 86 0.25 0.15 0
clay loam . 0.04 82 0.25 0.18 G
silly clay loam 0.04 10.8 0.30 0.15 ]
sandy clay 0.02 9.4 0.20 0.10 0
silty clay 0.02 11.5 0.20 0.10 0
clay 0.01 124 0.15 0.05 0

Notes:
1. Selaction of DTHETA

il

Dry
Normal
Saturated

1}

. Imigated agricuttural fand.

4-10

Nonirrigated 1ands, such as desert and rangeland;
Irigated lawn, turf, and permanent pasture;

Novernber 2003 (Draft)



Initial Loss Calculation used for Green & Ampt Loss Model:

According to the Hydrologic Modeling System HEC-HMS Technical Reference Manual (US Army Corps
of Engineers, March 2000), initial loss (or initial abstraction) for the Green & Ampt Loss Model may be
estimated using similar methods as other loss models. Therefore, the initial abstraction concept
derived from the Soil Conservation Service (SCS) Curve Number Loss Model, which is based on
antecedent moisture and soil cover characteristics, can be used to estimate the initial loss for the

Green and Ampt model.

SCS Cuive Number uses the following equation to estimate the initial loss, la, which was developed
from an empirical relationship shared with the potential maximum retention, S, derived from analysis of
many small watersheds:

la=0.2*S
Also, the potential maximum retention, 8, and watershed characteristics are related through the curve
number, CN, with the following equation:

$=[1000-(10*CN)] / CN (US system)
Therefore, the initial loss equation can be summarized as:

12 = 0.2%([1000-(10*CN})] / CN)

Summary of Initial Loss (l.)

Basin CN la (in)

A 74.74 0.68

B 75.39 0.65

C 80.00 0.50

D 81.79 1.24
Sources:

o US Army Corps of Engineers, March 2000, Hydrologic Modeling System HEC-HMS
Technical Reference Manual, pp 40-42.

Bailey Canyon
Drainage Study



Project : Bailey-Green and Ampt  Simulation Run : Balley 4B/30MAC Composite  Junction: J3 et Toll Road

Start of Run: 01May2006, 00:00 Basin Model : Bailey 48 Composite
End of Run 02May20086, 12:00 Meteorologic Model:  NOAA 14 UNIT
Execution Time : 26Jur2006, 14:35:22 Control Specifications : Cordral 2 min

Volume Units : - 2N 7%} AC-FT
Computed Results

Peak Outflowe : 2966 .41 (CFS) DatedTime of Peak Outflowy : 01May2006, 13:35
Total Outflowy : 625.94 (AC-FT)

Figure C.1. HEC-HMS Results using Green & Ampt Loss Method

Bailey Canyon
Drainage Study






APPENDIX D
FREQUENCY ANALYSIS FOR BAILEY CANYON BASIN

Bailey Canyon
Drainage Study



USGS Surface Water for USA: Peak Streamflow Page 1 of 1
1

Data Category: Geographic Area:

I Water Resources Surface Water . United States .
] Peak Streamflow for the Nation
USGS 10349493 Bailey Canyon at Toll Rd nr Steamboat, NV
I Available data for this site Site home page -
Output formats
I Washoe County, Nevada Table l
Hydrologic Unit Code 16050102 Graoh
Latitude 39°22'31", Longitude 119°42'51" NAD27[|=anms _ I
I Drainage area 12.7 square miles Tab-separated file |
Gage datum 4,830. feet above sea level NGVD29 |WATSTORE formatted file
I |Rese|ect output format
USGS 18349493 Bailey Canyon at Toll Rd nr Steanboat, HY
I :
90
=
=
I S 600
@
¢ 760 ‘ A
I -8
% eoe
i
I < 568
3
5: 400 A
I :a" 300
g
€
I 3 200
[
s A
1@0 .
I 1986 1988 1990 1992 1994 1996 1998 2000
Download a presentation-quality graph
I Questions about data Water Webserver Team Top
Feedback on this website = NWISWeb Support Team Explanation of terms

Surface Water for USA: Peak Streamflow
http://waterdata.usgs.gov/nwis/peak?

Retrieved on 2006-04-07 15:41:13 EDT
Department of the Interior, U.S. Geological Survey

Privacy Statement || Disclaimer || Accessibility || FOIA
1.87 I 87 nadwwO1

httn://nwis. waterdata.nses.ecov/nwis/neak/?qite nn=103149491 A1INNA



INPUT SKEW AND PROBABILITY TO FIND LP3 DEVIATE, K

Note: It appears that this is a close estimate to the table (see table comparison)

MY (AT s DI ST
1-P : I-p 7 2 3 :

G 6,6 P <05 l+di+d” +d;t :

, fF= [--21n(P)]2 :

s o CotCuaCy i

P> 0.5 e 1+dt+d,t2 +d,t ;

Enter G (Use 0.000001 for §
Skew, G =|-0.891600

Cy = 25168517 d, = 1.432788
C,=0.802853 d, = 0.189269
C,- 0.010328 ds = 0.001308
Probability, P Zip tless tgreater  Deviate, K
| 0.0100 I 2.3268 3.0349 0.14178 1.676 Result

Enter P



STATISTICS AND FREQUENCY CURVE COORDINATES
Bailey Canyon {Gage) Basin, Nevada

Annual Max Sorted Weibull Annual Max
Year Peak Flow Year |Peak Flow Plotf Peak Flow
(cfs) (cfs) Y=logX Y? Y? Rank | P=m/n+1 (cfs)
X X m x100 X
1986 930 1986 930 2.96848 | 8.8118926.15795 1 100.0 930
1995 350 1996 700 2.84510 | 8.09458 | 23.02988 2 200.0 700
1996 700 1995 350 2.54407 | 6.47228 | 16.46593 3 300.0 350
2000 130 2000 130 211394 | 446876 | 9.44670 4 400.0 130
SUM= 10.4716 27.8475 75.1005
MEAN: Yn= sumYin = 26179
STD. DEVIATION: S = ((sumY>-(sumYy/nin-1))°° = 0.3803
SKEW COEFF: G = ((n**sumY*)-(3*n*sumY"sumY?+2*(sumY)}(n*(n-1)"(n-2)*s% = -0.8916

FREQUENCY CURVE COORDINATES: LOG-PEARSON TYPE Il

log X =Ym+KS
Pk. Flow
Return Exceedance DevateK logX X
Period (Tr} Probability (%) (Table) (cfs)
100.0 1.000 1.6760 3.2553 1800
AREA ADJUSTMENT:

WITHG = -0.8916
(unweighted)

Peak flow for Bailey Canyon = {1800/12.7)*15.18 =2152 cfs







APPENDIX E
USGS REGRESSION ANALYSIS FOR BAILEY CANYON

Bailey Canyon
Drainage Study



MR N NN .

National Flood Frequency Program

Version 3.0

Based on Water-Resources Investigations Report 02-4168

Equations from database C:\Program Files\NFF\NFF files\NFFv3.2 2004-12-14.mdb
Updated by kries 9/22/2004 at 4:03:24 PM fixed decimal place in constant

Equations for Nevada developed using English units

Site: Bailey Canyon, Nevada

User: Mathy

Date: Friday, January 13, 2006 11:33 AM

Rural Estimate: Bailey-Gage
Basin Drainage Area: 15.2 mi2

I Region

Region: Eastern_Sicrras Region 5
Drainage Area = 15.2 mi2

Mean Basin_Elevation = 6160 f
Latitude of_ Site = 39.4 decimal degrees
Crippen & Bue Region 16

Flood Peak Discharges, in cubic feet per second

Recurrence Peak, Standard Equivalent
Estimate Interval, yrs cfs Error, %  Years
Bailey-Gage 2 75.8 140 0.2
5 244 100 0.7
10 466 84 1.7
25 923 87 2.6
50 1420 91 33
100 2040 95 3.8
500 4590

Maximum: 86700 (for C&B region 16)

Bailey Canyon
Drainage Study






APPENDIX F
SCS METHOD ANALYSIS FOR BRYANT CREEK

Bailey Canyon
Drainage Study



