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1.0 Introduction

Work on this task was authorized under On-Call Contract FCD 2003C018, Assignment
No. 5. The objective of this assignment was to provide assistance to the District in
determining the statistical significance of the hydrologic model, specifically using the
Skyline Wash hydrologic model as part of the Sun Valley Area Drainage Master Plan.

1.1 Purpose and Scope of Work

This first task of a series of proposed tasks is the start of an uncertainty analysis of water
resources technical areas that will eventually encompass hydrology, hydraulics, scour
analysis, and other areas as deemed necessary. This current task is to develop procedures
to determine the uncertainties of hydrologic modeling inputs and their relative effects on
peak discharges. As the uncertainty procedures are described, they are applied to the
Skyline Wash models and designed to show the techniques and typical results.

The eventual end products will be usable by practicing water resources engineers to
perform uncertainty analyses. The uncertainty analysis will be beneficial in selecting the
appropriate alternatives in relation to acceptable risk. Also, it would be helpful in
determining the importance (or the relative influence on the results) of model inputs,
which in turn, would be helpful in deciding the Ievel of effort that should be expended in
obtaining the input variables.

The purpose of this report is to present the procedures and results in a very brief manner
and will be more explanatory when converted for general use by water resources
engineers.

1.2 Acknowledgments

The preparation and review of this document could not have been completed without the
input and review of many key individuals. We would like to thank the following
individuals at the Flood Control District of Maricopa County: Mr. Bing Zhao, Ms.
Valerie Swick, Mr. Doug Williams, Ms. Julie Cox, and Ms. Mona Merkevicius.

2.0 Procedure

This section details the developed procedures for Uncertainty Analysis and their
application on the Skyline Wash hydrologic model.

2.1 General Description of Procedures

Two uncertainty analysis techniques were originally considered with this project: the
Monte Carlo simulation method, and the first order analysis method. Through several
trials and meetings, it was decided to use the Monte Carlo simulation method throughout
the project. The Monte Carlo simulation was used because the first order of analysis is
an approximate method and the Monte Carlo simulation is more accurate if enough
simulations are performed.




- 2.2 Hydrologic Parameters

The desired end product is a probability density function (PDF) and a cumulative
distribution function (CDF) of the peak discharge and volume at the alluvial fan apex of
Skyline Wash. The alluvial fan apex is located at concentration point HC13 in the
existing hydrologic mode] created as part of the Sun Valley ADMP for the 100-year, 6-
hour flood peak. The association statistics are the mean peak discharge, the maximum,
the minimum, and the standard deviation. The basis of the density function is the
probability weighing of 3 hydrologic parameters. These parameters are precipitation,
initial abstraction (IA), and the Green and Ampt loss rate parameter of hydraulic
conductivity at natural saturation (XKSAT). These parameters were selected because
they have the most influence on runoff volume and peak rates. Routing (lag) parameters
were considered but not included because of their complexity which made it difficult and
cumbersome to obtain statistical informaticn. In addition, it was decided that the other
three parameters had a greater influence on peak discharges.

2.3 Description of Procedure

The following is a brief description of the procedure to determine the PDF of the 100
year peak discharge for Skyline Wash. Detailed descriptions of each step are presented
later in this report.

1. Research mean and range of values for the 100-year precipitation, initial
abstraction and XKSAT.

2. Determine the mean and standard deviation for the 100-year 6-hour rainfall values
based on NOAA Atlas 2. Compute the log-based mean and log-based standard
deviation based on the formulas given by Mays and Tung if the log-normal
random variable generator requires the log-based mean and standard deviation.

3. Determine the minimum, maximum, mode and standard deviation values for
initial abstraction. Since the mean value is equal to 1/3*(min+max+mode), the
mode can be solved easily if the mean is known. Note: standard deviation and
mean are the required values for the lognormal PDF random variable generator.

4. Determine the mean and standard deviation for the Green Ampt hydraulic
conductivity or the parameters that are used to generate the Green Ampt hydraulic
conductivity. (Note: An alternate method that may have been necessary would
have been to compute the log-based mean and log-based standard deviation based
on formulas given by Mays and Tung, but only if the log-normal random variable
generator required the log-based mean and standard deviation. However, it was
found that this is not necessary, that our particular program performed the log
calculations.)

5. Use @Risk to randomly generate a set of 100-year precipitation values, initial
abstraction values and XKSAT values. Use log-normal probability distribution
for the 100-year precipitation. Use log-normal for XKSAT or the parameters that
are used to compute XKSAT such as bubbling pressure, pore distribution index...
Use triangular distribution for initial abstraction or the parameters that are used to
generate the initial abstraction such as curve number.

6. Input randomly generated values into HEC-1 input file and run HEC-1 to get the
peak flow rates and runoff volumes (Note: three random variables must be
generated simultaneously; do not fix any as constants).
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7. Repeat Step 5 and Step 6 for a large number of times, say 100, to obtain numerous
peak flow rates and runoff volumes. The simulation number can be chosen such
that the mean and standard deviation of peak and volume becomes convergent to
a fixed value. Simulation 1 numbers for each of the three parameters were input
into the first HEC-1 file, and so on, up to the chosen number of repetition. The
minimum amount of repetition is 100 or more.

8. Compute the exceedance probability values for a series of peak flow rates and
runoff volumes.

2.4 Descriptions of Computational Components

2.4.1 Probability Distribution Functions

To use the Monte Carlo simulation technique (described later), a probability density
function had to be developed for each hydrologic variable. It has been demonstrated that
nature produces variations about a mean value in a fashion that is termed normal or log-
normal probability distribution (some also call it a cumulative probability curve or
cumulative distribution function). This distribution looks as follows (from
Wikipedia.org).

Figure 1. Example of a Cumulative Probability Curve
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In this example, 1 is the mean, o is the standard deviation and 6° is the variance. The Y
axis is the probability of occurrence in fractions and the x axis is the value of the function
of interest. In this instance, t is set to 0 and -2, but its value can be the mean value of any
hydrologic parameter we select and the shape of the curve is determined by the variance.
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While statisticians and mathematicians uniformly use the term "normal distribution” for
this distribution, physicists sometimes call it a Gaussian distribution and, because of its
curved flaring shape when converted to a probability density function (PDF), social
scientists refer to it as the "bell curve. The following is an illustration of such a curve

(from Wikipedia.org).

Figure 2. Example of a Probability Density Function (PDF) Curve
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Note that as ¢° (and standard deviation) increases, the base of the distribution increases,
the mean stays the same, and the probability of the mean value decreases. This infers that
the smaller the variance, the higher is the probability that the mean value occurs. In other
words, this implies that the smaller the standard deviation, the more confident we can be
in the selection of the mean as the appropriate value to use. For the uncertainty analyses,
it is assumed that the selected hydrologic parameters have measurement and/or natural
variations that behave in this manner. Therefore, a probability density funcnon is
determined for each major hydrologic input.

Many of the hydrologic inputs do not have statistical information such as standard
deviation and true mean values. Often, these cited values, although physically based,
were not actually measured but were “back computed” using models to fit observations -
meaning that no statistical information could be obtained. Because of the lack of
statistical information on some of the hydrologic parameters, it was decided to use a
lognormal probability distribution that approximated the normal probability density
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function for the three hydrologic parameters. This is useful vecanse many hydrologic
parameters have means as well as lower and upper values. Such information is conducive
to developing a lognormal distribution curve. The mean is then the average value of the
variable and the standard deviation is the difference between the lower or upper value and

the mean.

2.4.2 The Monte Carlo Technique

The Monte Carlo technique has inherently been used since humans started studying the
world around them. If a phenomenon’s behavior could not be explicitly determined by
equations (often because it was not a perfect system), scientists would often vary input
and observe the output. The inputs were generated randomly, but probability weighted, so
that there would be no bias in the output. This was done many times to determine the
probability of a certain outcome for a known range of input values. This process was
formalized in the 1940s and termed the Monte Carlo technique because of the seemingly
random but identifiable probability distributions of cards dealt in card games in Monte
Carlo, which was the most prominent gambling destination of its time.

The Monte Carlo simulation (there are many types of simulations) used in this
application is accomplished by repeatedly sampling values from the PDF of the
hydrologic parameter to produce trial values of the parameter. These trials are then put
into the HEC-1 model to produce peak discharges. The resulting PDF of the peak
discharges are inherently determined by the PDF of the input parameter. When applying
the Monte Carlo technique simultaneously to the 3 PDFs of the peak discharges resulting
from the Monte Carlo simulations of the 3 hydrologic parameters, the 3 PDFs are all
sampled to produce a series of peak discharges with associated statistical information.
The Palisade’s computer program @RISK was used to perform the Monte Carlo
simulations; however, many other commercially available software programs are
available that will perform these types simulations.

2.5 Development of HEC-1 files and Excel Spreadsheets

Monte Carlo simulations were performec on the HEC-1 input patameters using the
@RISK software. The base HEC-1 model for Skyline wash was then used to create 100
new models for each of the three parameters, using the randomly generated numbers from
the Monte Carlo simulations. Descriptions and detailed information on the analysis are
contained in Appendix A of this report.

2.6 Hydrologic Parameters

2.6.1 Precipitation

The Skyline Wash HEC-1 input model was based on the 100-year, 6-hour storm. The
Frequency Atlas of the Western United States, Volume VIII - Arizona (NOAA Atlas 2)
listed the mean value for precipitation for Arizona for the 100-year, 6-hour storm as 3.50”
with a standard error of 0.50”. The Skyline Wash model, however, used a precipitation
value of 3.40”. A standard error of 0.50” and a precipitation value of 3.40” was used in
this analysis to be consistent with the original Skyline model. It should be noted that
NOAA Atlas 2 has been superseded as of August 2003 by NOAA Atlas 14; however, the
Skyline Wash model used the NOAA Atlas 2 precipitation values. Therefore, the
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statistics were based on the original NOAA Atlas 2. The lognormal distribution requires
a mean and a standard deviation. For this analysis it is reasonable to assume that the
standard error and the standard deviation are equal, therefore, the coefficient of variation
(standard deviation divided by the mean: 0.50”/3.40”) is 15%. From this, 100 Monte
Carlo simulations were performed using mean of 3.40” and a standard deviation of 0.50”,
resulting in 100 precipitation values for a 15% error. The 100 precipitation values were
generated for input into the existing HEC-1 Skyline model (See Section 2.6.4).

2.6.2 Initial Abstraction, IA

To calculate the lognormal PDF for initial abstraction, the upper, lower, the “average”
values and the standard deviation for initial abstraction were determined. The values
given in Table 4.2, p. 4-17, in the Drainage Design Manual for Maricopa County (DDM)

were used as the “average” values for each land use category. This table is included
below for reference as Table 1.

Table 1. IA, RTMP, and Vegetative Cover Density for Representative Land Uses in Maricopa
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After having researched the documents referenced in the DDM for initial abstraction, the
statistical parameters behind the values listed in Table 1 were not found. Therefore, the
information to obtain the upper and lower values for initial abstraction was determined
from the equations and tables listed in the USDA SCS National Engineering Handbook
(NEH) Section 4, Hydrology, Chapter 10, as shown below in Table 2.



Table 2. Curve Numbers (CN) and Constants for the Case 1.=0.2B
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If the variation in IA can be associated with uncertainty in the Antecedent Moisture
Condition (AMC) of the soil, then the following procedure can be developed to explicitly
determine this association. Equation 10.9 in the NEH is: IA = 0.2S where S is the
potential maximum retention after runoff begins. S was calculated for each IA value
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listed in the DDM. The calculated S values were then associated with a curve number

(CN) for AMC Condition IT (average value), as shown in NEH Table 2. In Table 2, each
CN listed is associated with upper and lower CN values. The S value for each land use
category was then taken from the respective upper and lower CN values. The upper and

lower IA values were then calculated from the upper and lower S values on the table.
Thus, the upper and lower IA values, along with the standard deviation were computed
for each land use category listed in Table 4.2 of the DDM.

An example is as follows. For Very Low Density Residential, the suggested IA is 0.30
from Table 1 of the DDM and is assumed to be associated with a CN of Condition II. For

IA of 0.30, S is 0.30/0.2 = 1.5. From Table 2 and for S = 1.5, CN for Condition II is 87.
Also from the table and for a CN of 87 for Condition II, CN is 73 and 95 for Condition I
and III, respectively. For a CN of 73 and assuming now that it represents Condition I, S
= 3.7 from Table 2. IA for the upper bound is 3.7/0.2 = 0.74. For CN of 95, Condition
II, and Table 2 again, S = 0.526. IA for the lower bound is 0.526/0.2 = 0.1052, rounded

to 0.11. The standard deviation is the square root of ((0.30>+0.74°+0.11%-(0.30%0.74)-
(0.30%0.11)-(0.74*0.11))/18) = 0.1328.

The results for each land use are shown in Table 3, below.

Table 3. Basis of Triangular PDF for Initial Abstraction by Land Use

e

LandUse Category. =" " | Lower | "IA(in)  ||. " ‘Upper | StdiDev. |
Very Low Density Resxdentlal 0.11 0.30 0.74 0.1328
Low Density Residential 0.11 0.30 0.74 0.1328

Medium Density Residential 0.09 0.25 0.65 0.1170
Multiple Family Residential 0.09 0.25 0.65 0.1170
Industrial 1 0.05 0.15 0.44 0.0825
Industrial 2 0.05 0.15 0.44 0.0825
Commercial 1 0.04 0.10 0.30 0.0550
Commercial 2 0.04 0.10 0.30 0.0550
Pavement and Rooftops 0.02 0.05 0.20 0.0388
Gravel Roadways & Shoulders 0.04 0.10 0.30 0.0550
Agricultural 0.05 0.15 0.44 0.0825
Lawns/Parks/Cemeteries 0.07 0.20 0.53 0.0968
Desert Landscaping 1 0.04 0.10 0.30 0.0550
Desert Landscaping 2 0.11 0.20 0.74 0.1398
Undeveloped Desert Rangeland 0.13 0.35 0.86 0.1524
Hillslopes, Sonoran Desert 0.05 0.15 0.44 0.0825
Mountain Terrain 0.09 0.25 0.65 0.1170

The Skyline Wash HEC-1 input file listed three land-use types that were used in the 31
sub-basins: Hillslopes/Sonoran Desert, Mountain Terrain, and Rural 43. Rural 43 is not a
land-use category listed in the new DDM; however, in the previous versions of DDM,
Rural-43 was part of very low density residential. Therefore, it is assumed that the Rural-
43 category used in the Skyline model has the same values as the very low density

residential category in the new DDM.




A Monte Carlo simulation was then run using the lognormal distribution of the initial
abstraction values for each of the three land-use types listed in the Skyline Wash model.
100 IA outputs were obtained for each land-use type. These IA output values were then
adjusted according to the percent composites (because some land use categories were a
composite of several other land uses) used in the original model. The 100 adjusted IA
values were generated for input into the existing HEC-1 Skyline model (See Section
2.6.4).

2.6.3 Green and Ampt Loss Rate Parameter, XKSAT

Table 4.1 in the DDM lists values for XKSAT for eleven different soil texture
classifications and is included below as Table 4 for reference:

Table 4. Green and Ampt Loss Rate Parameter Values for Bare Ground

Soll Texburs XKSAT PSIF DTHETAT
Clazsification inchesfhour  Inchas Dy Mormal — Saturated
1) 12} 1) = )
loamy sand & sand 120 24 .35 030 o
s3andy loam Sl 4.3 .33 025 8]
foam 25 3.5 0.3 .25 o
slity bazm 015 B.E .40 025 0
ik 014 75 0.35 oLis 1]
sandy clay loam 208 8.6 0.25 [Lis o
ciay lsam 008 8.2 0.25 015 1]
slity clay lcam .04 10.5 0.30 Lis 0
sandy clay Cillured .4 0.20 [0 ]
slity clay .02 1.5 0.20 10 o
ciay 004 124 8.15 0.5 1]
MosEs:
1. Bsjeclion of THETA
Dry =  MNonimigsied lands, such 25 desert and Egstnd;
Homal - Frsgaded v, T, Bnc DENTSRE fEsns;

Savaratsd = iregeoed agricutiural ignd,

For the statistical parameters behind the XKSAT values, the DDM references a study
conducted by Walter J. Rawls, Green-Ampt Infiltration Parameters from Soils Data.
This study is attached in Appendix B. Equation 7 in that study calculates the saturated
hydraulic conductivity based on three parameters: effective porosity (¢.), bubbling
pressure (), and pore-size distribution index (A). The equation is:

Ks = (((21*(@:2/(wsD))* (A)(A+1)*(M2))))*3600)/2)/2.54 (Equation 7)

It also states that hydraulic conductivity is one-half of the saturated hydraulic
conductivity. The Rawls study references a 1981 Rawls study, Soil Water
Characteristics, which is attached as Appendix C. In Table 4 in Soil Water



Characteristics, the mean and standara deviation about the mean for effective porosity,
bubbling pressure, and pore size distribution are listed.

The PDFs of the XKSAT parameters were developed using the lognormal distribution
method. The lognormal distribution only requires the mean and standard deviation.
Thus, the upper and lower values were used to develop the standard deviation. The
results of the Monte Carlo simulation were used for further analysis in equation 7 to
produce XKSAT values.

Table 5. Basis of Triangular PDF for Bubbling Pressure (wb) by Soil Type

24.620

Sandy Loam 30.20 -3.61 64.01 33.810
Loam 40.12 -20.07 100.30 60.180

Silty Loam 50.87 -7.68 109.40 58.530
Sandy Clay Loam 59.41 -4.62 123.40 63.990
Clay Loam 56.43 -11.44 124.30 67.870
Silty Clay Loam 70.33 -3.26 143.90 73.570
Sandy Clay 79.48 -20.15 179.10 99.620
Silty Clay 76.54 -6.47 159.60 83.060
Clay 85.60 -4.92 176.10 90.500

Table 6. Basis of Triangular PDF for Pore Size Distribution (M) by Soil Type

Loamy Sand 0.553
Sandy Loam 0.378
Loam 0.252

Silty Loam 0.234
Sandy Clay Loam 0.319
Clay Loam 0.242
Silty Clay Loam 0.177
Sandy Clay 0.223
Silty Clay 0.150
Clay 0.165
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Table 7. Basis of Triangular PDF for Effective Porosity (¢e) b Soil Type

oil Description | " | Mean: pper

Loamy Sand 0.577
Sandy Loam 0.412 0.096 0.728 0.129
Loam 0.434 0.189 0.679 0.100
Silty Loam 0.486 0.261 0.711 0.092
Sandy Clay Loam 0.330 0.097 0.563 0.095
Clay Loam 0.39 0.118 0.662 0.111
Silty Clay Loam 0.432 0.224 0.640 0.085
Sandy Clay 0.321 0.042 0.600 0.114
Silty Clay 0.423 0.205 0.641 0.089
Clay 0.385 0.101 0.669 0.116

The values for XKSAT calculated from Equation 7 were for the saturated condition of
XKSAT. Therefore those values were reduced by a factor of two, multiplied by 3600,
and divided by 2.54 to get a resulting hydraulic conductivity in inches/hr. For each HEC-
1 run, the simulated XKSAT values were adjusted according to the soil types, soil
composite percentages, and vegetation factors listed in the original Skyline Model. The
Monte Carlo method was run 100 different times to produce 100 different probability
weighted XKSAT values for each subbasin.

2.6.4 Combined HEC-1 Runs

The 100 simulated XKSAT values for each subbasin, the precipitation values, and the
adjusted IA values run were then input into the HEC-1 Skyline model. The original
Skyline Wash HEC-1 model is attached in Appendix D for reference. As previously
stated, the first randomly generated value for each of the three parameters was input into
the first HEC-1 run, and so on, up to 100. This resulted in 100 different flow and volume
values for the Skyline model and concentration point HC13, at the apex of the fan.

2.7 Results from Combining PDFs of Peak Discharges

The peak discharges and volumes resulting from the Monte Carlo simulations of
variations in precipitation, initial abstraction, and the Green and Ampt XKSAT parameter
were obtained from the HEC-1 output. The exceedance probability values were
computed by ranking the values and computing the percentiles. The results are presented
in Tables 8 and 9 for flows and volumes, respectively. Additionally, the exceedance
probability function was graphed in Figures 3 and 4. Although the resulting CDF appears
rough, additional simulations beyond the 100 performed in this study would provide a
graphically smoother line.
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Table 8. Exceedance Probability Values for Peak Flow Rates

916 0.90
1720 0.80
3090 0.70
3810 0.60
3892 0.50
4308 0.40
5091 0.30
5106 0.20
5404 0.19
6195 0.05

Figure 3. CDF of Peak Discharges for Combined Variations in Precipitation, Initial Abstraction, and

Cumulative Exceedance Probability

XKSAT

Exceedance Probability Computation for Peak Flow
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Table 9. Exceedance Probability Values for Peak Volu.ae

95 0.95
108 0.90
147 0.80
245 0.70
297 0.60
341 0.50
368 0.40
420 0.30
453 0.20
480 0.10
512 0.05

Figure 4. CDF of Peak Volume for Combined Variations in Precipitation, Initial Abstraction, and
XKSAT

Exceedance Probability Computation for Volume
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3.0 Conclusions

The Uncertainty Analysis yielded a 90% confidence interval range i flows and volume
at the apex of the fan on Skyline Wash based on the uncertainty statistics of three
important hydrologic parameters: initial abstraction (IA), hydraulic conductivity
(XKSAT), and precipitation. Exceedance probability, or risk, tables were created, which
can be applied during future usages of the peak flow or volumes in hydraulic
computations and design.

The procedure developed for performing the Uncertainty Analysis can be further
developed into a manual for practicing engineers in the future. Additionally, this
procedure can be researched for use in other water resource arenas, such as hydraulics,
scour, and geomorphology.
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Excel Description of Spreadsheet Inputs

Input data

This contains all the input spreadsheets needed to create the Monte Carlo simulations for
IA, XKSAT, and the precipitation input files needed to do the 100 simulations to
calculate the values that were input into the HEC-1 model. There are many tabs in
“Input_data” that show how the composites were created to simulate the original Skyline

model.
The "precip" tab shows the lognormal distribution inputs used in the computation.

The "IA Table" tab shows a table that explains the calculations behind finding the
statistical parameters behind IA (NEH 4 and CN used to determine upper and lower
values and standard deviation for lognormal distribution).

The IA values for each land use type were then put into the "parameters” table to create
the same composites as used in the originat file.

The "parameters” tab table shows the composites used for each of the 31 subbasins. This
table was created to simulate the existing Skyline model. It shows % soil types and %

land use types.

The "XKSAT", "XKSAT Table", and "XKSAT Soils" tabs were created for my
reference.

The "XKSAT Soils-log" tab shows the mean and the process used to calculate the
standard deviation values for each soil type to be used for the lognormal distribution
(parameters based on the equation and the table in Rawles research)

The "Soil Types" tab was created to simulate the actual soil type number composites used
in the original model.

The "area” tab was created for my reference

The "MC Inputs" tab shows the mean and standard deviation values for each parameter
and the MC lognormal distribution formula calculates a value for each one

The tabs entitled Final_IA, Final_Precip, and Final_XX show the values that were used
for each of the 31 subbasins for a given Monte Carlo simulation. The spreadsheet was
simulated 100 times and each one of the Final_ sheets was printed 100 times. The values
for each of the 31 subbasin for each of the 100 simulations were entered into the HEC-1

model.




For precipitation: The "MC Inputs” tab created the precip lognormal distribution
simulation, and the FInal_Precip shows this value (100 different simulations done).
These values were entered into HEC-1.

For IA: The "MC Inputs” tab referenced the "IA" table to get the lognormal distribution
needed. The "Parameters” tab then took the MC simulated value and applied the
appropriate composite to each subbasin. These composite values were then shown in
"Final_IA" for entry into HEC-1. This was done 100 different times.

For XKSAT: The "XKSAT Soils-log" provided the statistical parameters needed in the
"MC Simulation” tab. "Soil types" then took the MC simulated values to create a

composite for each soil type number. This value was then brought into "Parameters" to
create the same composites of soil numbers that was used in the original model. These
composite values were then shown in "Final_XKSAT" for entry into HEC-1. This was

done 100 different times.

Exceedance Probability;

This spreadsheet shows the 100 different HEC-1 flows calculated for the 100 HEC-1
iterations for IA, XKSAT, and precipitation.




l PDF/CDF for Combined Varlations in Precipitation, Initial Abstraction, and XKSAT
' Exceedance Probability Computation for Peak Flow
Peak Flow (cfs)  Hank Percent Exceedance Probability for Peak
7195 1 100.00% .00%
l 7036 2 98.90% 1.10%
6654 3 97.90% 2.10%
6267 4 96.90% 3.10%
l 6249 5 95.90% 4.10%
6191 6 94.90% 5.10%
6178 7 93.90% 6.10%
5967 8 092.90% 7.10%
' 5840 9 91.90% 8.10%
5794 10 90.90% 9.10%
5745 11 89.80% 10.20%
' 5690 12 88.80% 11.20%
5685 13 B7.80% 12.20%
5684 14 86.80% 13.20%
l 5669 15 85.80% 14.20%
5665 16 84.80% 15.20%
5619 17 83.80% 16.20%
. 5562 18 82.80% 17.20%
5502 19 81.80% 18.20%
5420 20 80.80% 19.20%
5402 21 79.70% 20.30%
. 5400 22 78.70% 21.30%
5324 23 77.70% 22.30%
5315 24 76.70% 23.30%
l 5241 25 75.70% 24.30%
5200 26 74.70% 25.30%
5185 27 73.70% 26.30%
I 5154 28  72.70% 97.30%
5107 29 71.70% 28.30%
5094 30 70.70% 29.30%
l 5090 31 £9.60% 30.40%
5062 32 68.60% 31.40%
5008 33 67.60% 32.40%
4995 34 66.60% 33.40%
I 4938 35 65.60% 34.40%
4844 36 64.60% 35.40%
4750 37 63.60% 36.40%
l 4690 38 62.60% 37.40%
4631 39 61.60% 38.40%
4627 40 60.60% 39.40%
' 4476 41 59.50% 40.50%
4474 42 58.50% 41.50%
4456 43 57.50% 42.50%
4444 44 56.50% 43.50%
I 4430 45 55.50% 44 50%
4429 46 54.50% 45.50%
4418 47 53.50% 46.50%
' 4410 48 52.50% 47 .50%
4325 49 51.50% 48.50%
I Appendix A Spreadsheet Attachment
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l PDF/CDF for Combined Variations in Precipitation, Initial Abstraction, and XKSAT
' Exceedance Probability Computation for Peak Flow
Peak Flow (cfs) __Rank___ Percent Exceedance Probability for Peak
4312 50 50.50% 49.50%
l 4299 51 49.40% 50.60%
4273 52 48.40% 51.60%
4240 53 47.40% 52.60%
l 4219 54 46.40% 53.60%
4217 55 45.40% 54.60%
4188 56 44.40% 55.60%
3975 57 43.40% 56.60%
' 3959 58 42.40% 57.60%
3862 59 41.40% 58.60%
3822 60 40.40% 59.60%
l 3721 81 39.30% 60.70%
3714 62 38.30% 61.70%
3683 63 37.30% 62.70%
l 3616 64 36.30% 63.70%
3604 65 35.30% 64.70%
3296 66 34.30% 65.70%
' 3291 67 33.30% 66.70%
3217 68 32.30% 67.70%
3117 69 31.30% 68.70%
3097 70 30.30% 69.70%
l 3043 71 29.20% 70.80%
2944 72 28.20% 71.80%
2692 73 27.20% 72.80%
l 2678 74 26.20% 73.80%
2618 75 25.20% 74.80%
2597 76 24.20% 75.80%
l 2479 77 23.20% 76.80%
2314 78 22.20% 77.80%
2258 79 21.20% 78.80%
1730 80 20.20% 79.80%
. 1208 81 19.10% 80.90%
1173 82 18.10% ‘ 81.90%
1155 83 17.10% 82.90%
' 1069 84 16.10% 83.90%
1036 85 15.10% 84.90%
1016 86  14.10% 85.90%
l 990 87 13.10% 86.90%
979 88 12.10% 87.90%
937 89 11.10% 88.90%
l 917 90 10.10% 89.90%
843 91 9.00% 91.00%
831 92 8.00% 92.00%
821 93 7.00% 93.00%
' 804 94 6.00% 94.00%
791 95 5.00% 95.00%
774 96 4.00% 96.00%
' 757 97 3.00% 97.00%
733 98 2.00% 98.00%
l Appendix A Spreadsheet Attachment
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PDF/CDF for Coinbined Variations in Precipitation, Initial Abstraction, and Y KSAT

Exceedance Probability Computation for Peak Flow

Peak Flow {cfs) __Rank __ Percent Exceedance Probability for Peak
730 29 1.00% 99.00%
693 100 00% 100.00%

Appendix A Spreadsheet Attachment
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. PDF/CDF for Combined Variations in Precipitation, Initial Abstraction, and XKSAT
l Exceedance Probability Computation for Runoff Volume
~Runoff Volume (ac-f) __Rank Percent Exceedance Probability for FUnoff vVolume
' 608 1 100.00% .00%
l 588 2 98.90% 1.10%
532 3 97.90% 2.10%
530 4 96.90% 3.10%
. 523 5 95.90% 4.10%
510 6 94.90% 5.10%
505 7 93.90% 6.10%
494 8 92.90% 7.10%
' 492 9 91.90% 8.10%
491 10 90.90% 9.10%
478 11 89.80% 10.20%
l 475 12 88.80% 11.20%
474 13 87.80% 12.20%
473 14 86.80% 13.20%
l 469 15 85.80% 14.20%
467 16 84.80% 15.20%
466 17 83.80% 16.20%
l 455 18 82.80% 17.20%
454 19 80.80% 19.20%
454 19 80.80% . 19.20%
453 21 79.70% 20.30%
I 452 22 78.70% 21.30%
437 23 77.70% 22.30%
432 24 75.70% 24.30%
' 432 24 75.70% 24.30%
428 26 74.70% 25.30%
427 27 73.70% 26.30%
l 423 28 72.70% 27.30%
421 29 71.70% 28.30%
420 30 69.60% 30.40%
l 420 30 69.60% 30.40%
413 32 68.60% 31.40%
412 33 66.60% 33.40%
412 33 66.60% 33.40%
l 406 35 64.60% 35.40%
406 35 64.60% 35.40%
390 37 63.60% 36.40%
l 369 38 62.60% 37.40%
368 39 61.60% 38.40%
367 40 58.50% 41.50%
' 367 40 58.50% 41.50%
367 40 58.50% 41.50%
,\ 361 43 57.50% 42.50%
360 44 56.50% 43.50%
' 357 45 54.50% 45.50%
357 45 54.50% 45.50%
356 47 52.50% 47.50%
l 356 47 52.50% 47 50%
345 49 51.50% 48.50%
' Appendix A Spreadshest Attachment
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PDF/CDF for Combiiied Variations in Precipitation, Initial Abstraction, and XKSAT

Exceedance Probability Computation for Runoif Volume

~Runoff Volume (ac-fi) Rank Percent Exceedance Probaﬁiﬁry for Runoff Volume
342 50 50.50% 49.50%
340 51 49,40% 50.60%
338 52 48.40% 51.60%
335 53 46.40% 53.60%
335 53 46,40% 53.60%
334 55 45.40% 54.60%
330 56 44 40% 55.60%
329 57 43.40% 56.60%
321 58 42.40% 57.60%
301 59 41.40% 58.60%
298 60 40.40% 59.60%
296 61 39.30% 60.70%
205 62 38.30% 61.70%
289 63 37.30% 62.70%
288 64 36.30% 63.70%
279 65 35.30% 64.70%
259 66 34.30% 65.70%
257 67 32.30% 67.70%
257 67 32.30% 67.70%
251 69 31.30% 68.70%
247 70 30.30% 69.70%
240 71 29.20% 70.80%
235 72 28.20% 71.80%

l 226 73 27.20% 72.80%

219 74 26.20% 73.80%
211 75 25.20% 74.80%
208 76 24.20% 75.80%
202 77 23.20% 76.80%
191 78 22.20% 77.80%
186 79 21.20% 78.80%
149 80 20.20% 79.80%
127 81 19.10% 80.90%
123 82 18.10% 81.90%
121 83 17.10% 82.90%
118 84 16.10% 83.80%
117 85 15.10% 84.90%
114 86 14.10% 85.90%
112 87 12.10% 87.90%
112 87 12.10% 87.90%
110 89 10.10% 89.90%
110 89 10.10% 89.90%
101 g1 9.00% 91.00%
100 92 8.00% 92.00%
28 93 7.00% 83.00%
97 94 6.00% 94.00%
95 95 5.00% - 95.00%
93 96 4.00% - 96.00%
a1 97 3.00% 97.00%
88 o8 1.00% 99.00%

Appendix A Spreadsheet Attachment
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PDF/CDF for Combined Variations in Precipitation, Initial Abstraction, and XKSAT

Exceedance Probability Computation for Runoff Volume

Runoff Volume (ac-fi) Rank Percent Exceedance Probability for Runoff Volume
88 g8 1.00% 99.00%
84 100 00% ' 100.00%

Appendix A Spreadsheet Attachment
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SOTL WATER CHARACTERISTICS]
W. J. Rawls?, D. L, Brakensiek3, and K. E. Saxton’
ABSTRACT

Relationships of soil water tension and conductivity with soil water
content are needed to quantify plant available water and to model the movement
of water and solutes in and through soils., Field and laboratory measurement of
these hydraulic soil properties is very difficult, laborous, and costly. To
provide the best estimates possible from previous analyses, a comprehensive
search of the literature and data sources for hydraulic conductivity and
related soil-water data was made in 1978. TFrom this search, data for 1,323
gsoils with about 5,350 horizons from 32 states were summarized. Reported here
are summaries of the soil profile descriptions, seoil textures, particle size
distributions, organic carbon contents, bulk densities, selected chemical data,
hydraulic conductivities, soil water retention data, sample location, and the
specific reference or data source. The Brooks and Corey equation parameters,
80il water retention volumes at 0.33 bar and 15 bar, and saturated conductiv-
ities for the major soil textures classes are reported. Relationships for
predicting water retention volumes for particular tensions and saturated
hydraulic gonductivities based on soil properties are also presented.

INTRODUCTION

To incorporate the principles of soil water physics into hydrologic
modeling (Mein and Larson, 1973), it is necessary to specify the relationships
between soil tension and hydraulic conduct1v1ty as a function of soil water
content., Measurement of these relatlonsh1ps is very costly and time consuming,
making this approach difficult to use in watershed hydrology modeling. To
overcome these difficulties, an extensive literature and data search for soil
water retension, hydraulic conductivity, and related soils information was
performed in 1978. In addition, more than 400 soil scientists were contacted,
many of whom contributed unpublished data. The results of this survey are
summarized in two parts: (1) the soil water retention and analysis data base
and analysis and (2) the hydraulic conductivity data base and analysis.

WATER RETENTION-MATRIC POTENTIAL
The literature and data search for water retention and related scils

information produced 30 sources of data each covering at least a matric suction
range from 100 cm to 2,000 cm. The data sources are given in Table 1 and

‘contain 1,323 soils with about 5,350 horizons. As shown in Figure 1, the data

wvere from 32 states. Table 2 contains a summary of the data for each soil
listed alphabetically by soil series name. Included are location (state and
county), source reference number, range of moisture tension values, number of

lgontribution of the USDA~ARS Hydrology Laboratory, Beltsville, Maryland,
USDA-ARS, Northwest Watershed Research Center, Boise, Idaho, and USDA-ARS,
Pullman, Washington.
2Hydrolog1st, USDA-ARS Hydrology Laboratory, Beltsville, Maryland 20705
Hydraulic Engineer, USDA-ARS Northwest Watershed Research Center, Boise,
Idaho 83705
4llydr:o logist, USDA-ARS, Pullman, Washington 99164
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diveraity of soils ard methods used to obtain data. Even though the Gupta and
Larson (1979) equations produced acceptable results there is a need for a
series of prediction equations utilizing differeat available soils data. We
developed three levels of multiple linear regressien anmalysis relating the soil
water retention at specific matric potentials t percent particle size
content {sand, silt, clay), organic matter content, and bulk density;

percent particle .aize content, organic matter, bulk density and 15 bar
water retention; a percent particle size content, organic matter, bulk
density, and 1/3 and 15 bar water retention. These levels of analysis
demonstrate the predictive ability achieved by adding factors which require
more costly and/or time consuming laboratory procedures to the soil survey
data analysis. For example, particle size distribution and organic matter data
are the least expensive data to obtain while 1/3 bar water retention and bulk
density data are the most expensive. The 15 bar water retention value iz an
intermediate cost item.

The three levels of regression equations are summarized in table 5 for the
12 matric potentials reported in the Gupta and Larson (1979) paper. The

- addition of the 15 bar water conteant to the particle size data, bulk demsity

and organic matter content markedly increased the accuracy, especially in the
range of ~-.33 to ~10 bar water content while the addition of both the -0.33
and —~15 bar water contents caused a still greater increase in the accuracy at
all water contents. In general, the —0.33 bar value has greater value at the
potentials less than -0. 33 bar, and the -15 bar value has greater value above
the -0.33 bar value.

The data used to develop the equations in table 5 included 2,541 soils
horizons with a wide range of sand (mean 56%, range 0.1-99%), szlt (mean 26%,
range 0.1-93%Z), clay (mean 18%, range 0.1-94%; organlc matter (mean 0,66,
range 0.1 ~ 12.5%; bulk density (mean 1.42 gm/cm ), range 0.1 - 2.09). These
represent most agricultural soils, Soils included both expandlng {montmoril-
lonite) and nonexpanding (kolinite, illite, chlorite, and vermiculite) type
clay minerals.

HYDRAULIC CONDUCTIVITY

A generalized set of unsaturated hydraulic conductivity values was defined
for the USDA soil texture classes (SCS, 1975) by combining the results of
numerous experiments reported in literature. Table 6 contains the principle
references from which the unsaturated hydraulic conductivity data were

obtained. The generalized conductivity curves were defined by first digitizing

the many reference curves by enough points to adequately define them by
straight line segments. Using information from the referemce or standard soil
survey reports, these data were classed and sorted according to the USDA soil
texture classes. An average representative curve was estimated by visual anal-
yses for each soil texture class. Some minor adjustments of the average curves
were made to provide a uniform family of relationships as shown in figure 2.

The saturated hydraulic conductivities derived from figure 2 are given in
table 4. Using the saturated hydraulic conductivity data set compiled by
Mualem (1976) a set of meap saturated hydraulic conductivity values were
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Table 1. Water retention-matric potential data sources (cont'd)
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BASIC PARTICLE SIZE - INCLUDES SAND, SILT AND CLAY
DETAILED PARTICLE SIZE - INCLUDES DETAILED BREAKDOWN OF SAND AND 8.ELT

REF - REFERENCES GITED IN TABLE 1.

SURFACE TEXTURE CODES

t

Sand
Fine sand
Loamy coarse sand
Loamy sand
7 - Loamy fine sand
10 - Sandy loam
12 ~« Very fine sandy loam
13 - Loam
14 - §Ht loam .
16 -~ Sandy clay loam
17 - GClay loam
18 - Silty clay loam
20 - Sily clay
21 ~ Clay
34 - Humic material
38 - Supric material
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Table 4. “Hydrologic soil properties classified by soil texture

' ‘:
— - . - T . .
Total BRegidual Effective Bubbling -Pore size ! Water F Water Saturated
Texture Sample| porosity saturation porosity pressure distribution retained at| retained at Hydraulic
class size () (e ) (4 ) ) &3] -0.33 bar -15 bar Conductivityy
¥ € Arithmetic P Ceometrie?/| Arithmetic Geometric?/| temsion _tension (Kg)
cmd/em3 cm3/cm3 _cm3/em3 cm cm cm3 {cm3 cmd fem3 em/hr )
- - . - l
Sand. 762 0,437 0.020 6.417 15.98. 7.26 0.69% 0.592 - 0.091 0.033 200N A 7 “/}.
(.374-.500) (.001—_."039) {.354-,480) (.24-31.72) {{(1.356-38.74) (.298-1.090) (.334-1 .05.1:) (.018-.164) | (.007-;059)
Loamy . - 338 .437 .035 l 401 20.58 8.69 . . .553 . 474 ) .125 .055 6.11
sand (.368~.506) | (.003-.067) (.329-.473} | (-4.04-45.20) (1.80-41,85) {-(.234-.872) {.271-.827) | (.060=-,190) (.019-.091)
N T
Sandy 666 | .453 .041 412 30.20 14.66 .378 .322 .207 .095 2.59. ﬂjf
loam (.351-,555) [(-.024~,106) [(,283-.541) (-3.61-84.01)](3.45-~62.24) (.140-,646) | (.186-.558) | (.126~.288) (.031-.159) ,
Loam 383 463 . 027 435 40.12 11.15 252 +220 .270 +117 .68 i Lg
(.375-.551) (-.020~.074) [(.334~.534) (-20.07-100.3) | (1.63-76.40) (.086-.418) (.137-?55) (.195-.345) | (.069-.165) ‘
Sile 1206 » 301 015 486 50,87 20.76 .&3’0 211 .330 133 1.3z ¢ )
loam (.420-.582)|(-.028-.058) {(.394-.578)| (-7.68-109.4) (3.58-120.4) | (.105-,363) | (.136~.326) | (.258-.402) (.078-.188)
Sandy 498 .398 . 068 +330 59.41 28.08 .319 +250 .255 .148 43 ol
* elay loam (.332~,466) | (~-.001~-.137) (,235-.425) | (-4.62-123.4)](5.57-141.5) {.079=-,559) (.125-.502) ! (.186-.324) | (.085-.211) ’
Clay loam | 366 464 .075 -390 56.43 25.89 © J242 »194 .318 -197 .23 ,OL’
(.409~,519)1(~,024-,174) |(,279~-.501) (-11.44-126.3){(5.80-115.7) | (.070-.414) (.100-.377) | (.250-.386) | (.115-.279)
Silty 689 471 040 432 70.33 32.56 177 151 .366 .208 .15 Oc__\
clay loam (.418~,524)(-.038~,118) {(.347-.517) (-3.26-143.9)1(6.68-158.7) | (.039-.315) (.09@-.253) (.304~-.428) ] (.138-.278) ‘
Sandy clay 45 430 .109 321 79.48 29,17 - 223 .168- .339 «239 .12, oA
(.370-,490)| (.013-.205) ((.207-.435) (-20.15-179.1)|{4.96-171.6) | (.048-,398) (.078-.364) | (.245-.433)| (.162-.316)
Siley clay 127 479 .056 423 76,54 34.19 - 150 127 ’ .387 «250 .09 | C)?—
(.425-.533)| (~.024-.136) (.334-.512)] (-6.47~159.6) (7.04-166.2) (.040~.260) €.074-.219) | (.332-.442) | (.193-.307)
Clay 291 475 .090 .385 85.60 37.30 - " .165. 131 .36 .272 .06 G|
(.427-.523)} (-.015-.195) (,269~.501)] (~4.92~176.1) (7.43-187.2) (.037+.293) (.068-.253) | (.326-.466)] (.208-.336)

Ypirar line is the mean value
Second line is + ope standard deviation about the mean

EIAntilog of the log mean

3/0btained froam figure 2
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GREEN-AMPT INFILTRATION PARAMETERS
FROM SoiLs DATA '

By Walter J. Rawls,' M. ASCE, Donald L. Brakensiek,’
and Nonman Miller® ." " . -

v,
- F
Mo -

AbsTRacT: ‘meanal?sisofﬂpproxs-t‘)'ﬂ'osoi‘lhc izoms’inidicated tha
2 | , rizons:indicated that

&A;;\E]: pafameters (effective porosity, wetting front capillary Pmirgrzr‘;al:}ci
¢ conductivity) could not be developed based on phases of soil order or

suborder. However, sets of average paramet d based i
horizon or soil texture class, or bogth P moceders e § eVElmopefi ' Cron
and Ampt parameters based on so P o det E et of

: i ) iz :
s0il survey information is cutlined. properties % the s m of
tNTRODUCTION

If physically based infiltration models .are to b d i i
hydrology, procedures for estimatin mﬁel ation model phrambiecs
‘. trati
bazed on s0il properties must be develog ey ove et
cedures needed for estimating point soil parameters, but also
: 3 thods
are needed for quantifying the areal ] iation of the so
Darameton (1), tifying real and temporal variation of the soil
The Green and Ampt infiltration model has been found i
e Gre 1o have wide
applicability for modeling the infiltrati o). T
pitarmine Ak w%i the inf on process (10,15). The Green and

f K(l +-Ef)

.......................... O ¢ )

and its integrated form is | .

P—nq;fin(u—F-);Kf ........... : '
", Ut ST, @

1;;1 wlfl:ch K = hydraulic conductivity, in centimeters per hour; ¥ = wet-
§ bont capillary pressure head, in centimeters; and n = available po-
ro§1ty wtu.ch is calcula:sed as the effective porosity, 6, {total porosity, ¢,
minug residual saturation, 8,), minus initial soil water cofitent. Equation
——
Hygrroﬁn U.S. Dept. of Agr., Agticultural Research Station, Beltsville, Md.
3Hydr' gr., U.S. Dept. of Agr., Agricultural Research Station, Boise, Idaho.
Ny - Engr., U.S. Dept. of Agr., 5CS, Lanham, Md.
n o:t;e--;-Dlg;usslon open_unﬁi June 1, 1983. To extend the closing date one
ot \:In ng request must be filed with the ASCE Manager of Technical and
Trofe angln tblications. The manuscript for this paper was submitted for re-
oo fp}gsazble Public?uon_ on September 16, 1981. This paper is part of the
urnal of Hydraulic Engineering, Vol. 109, No. 1, January, 1983. ©ASCE, Proc.

& No. 17613,
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ped. Not only are improved pro-.

H

" - e N "
- " - Tt

variables are f = infiliration rate, in centimeters per hour; F = infiltration
amount, in centiineters; and ¢ = time, in hours, - IR
Application of the Green and Ampt infiliration model requires esti-
mates of the hydraulic conductivi ffective porosity{ §; and weiting
front capillary pressure head,(Wp Pioneering work on evaluating the
Green and Ampt parameters, was . first reported by Bouwer (1). Addi-
tional work, relating the parameters to soil texture, has been reported
by Clapp and Hornberger (7), Brakensiek, et al. (3), and McCuen, et al.
(9). Since past work has used only a small portion of the available soil

~ survey information, spécifically soil texture, it is the purpose of this

study to report on predicting the Green and Ampt parameters (K, 9, ¥)
from soil properties wtilizing the full spectrum of soil survey information.
" The National Cooperative Soil Survey (a joint effort by cooperating
Federal agencies, land grant universities, and other state and local agen-
cies), uses a national system of soil classification (11,16). This system is
‘based primarily on soil properties that can be observed in the field (e.g.,
texture) or inferred from other properties observable in the field (e.g.,
clay mineralogy). The differentiating soil properties are those that
_mainly affect plant growth and engineering use of the soil, such as par-

ticle size distribution, clay minéralogy, organic matter, soil temperatute

. regime, soil moisture regime, carbonate content, and salt content.

Soil taxoriomy is a hiefarchy of six categories and each category in-
cludes a sef of classes that are defined at about the same level. The most
general definitions, with the fewest differentiating properties, are in the
highest category, which consists of 10 orders. The most specific defini-
tions, with the most différentiating properties, are in the lowest cate--
gory, which is the soil series, There are more than 12,000 series. Soil
“series are the classes most commonly used to define and name map
units in soil surveys, but clasées in other categories are also used. The
system is designed to facilitate both the interpretation of the soil data
for practical application, and because it is national—the transfer of soil
information from one location to another. A soil survey for an individual
‘area is designed to meet certain objectives and satisty the needs iden-
tified by local users and cooperating agendies. The distinguishing char-
actetistics of s6il surveys are summarized in Table 1. o
" A map unit delineated on a soil map is a unique soil area recognized
in a particular soil survey area. Map units are named for the dominant
'soil or soils in the unit. The named soil can be at any of the categoric
levels in the soil classification system. The moré general the s0il resource
information needed, the- higher- the category used for the reference
name. : o ‘

Map unit delineations contain inclusions not identified in the map unit
name. These units are named and identified by the taxonomic class they
represent, Soils are natural bodies, and their properties have a charac-
teristic natural scatter or variability. Because of this variability, certair
properties may fali outside the precise limits defined for the named tax-
onomtic class. Also, the map scale may be too small for precise mapping
of 2 small area of these incliided scils. Map units are designed so that
no more than about 15% of the unit consists of inclusions dissimilar
enough that their use and management differ, and these inclusions are
described in map unit descriptions. Generally, map units of soil surveys
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most pi;dsessm-. ydrologic data.

For order 5 soil surveys, the most distinguishable soil is the
tayfononuc unit, spef:iﬁcally the soil orderg:l:ssuborder. gzgp:gzrs 2-4
s:_ni-sun_'eys, the _soll textures at various levels of detail are the most
distinguishable soil properties. Also, for orders 2-4, information on ho-

rizon identification and depth and on minéralogy might be available. In
addition to the information available for the higher %}rlder soil surveys,

orders 1-2 soil surveys might have mare specific information, such as

TABLE 1.—Criteria for identifying Kinds of Soll Surveys®

Appropriate scales | Mintmum

Finds of Kinds of map Kings of tor Tield mapping size

solf survey units eomponents Fiold procedures - and published maps | definsation
{1} {2) {3} 4 51 &
First order |mainiy o phases of soil | the soils in each delineation |1:12,000 1.5 actes
cotsociatibns series are identified by .
and spme ~{ tansecton and traversing.
complexes " 8ail boundaries are
observed throughout their
length; afr photo used to
Second . aid boundary dalin=ation
ur:l‘ consoo.'ahfms, phases of sofl | the soils in each delineation |1:12,000-1;31,680 |1.5 acres-
er associations, series are identified by ‘ 10 acres
and complexes transection and traversing;
soil boundaries are plotted

by observation and
interpretation of remotely
sensed data; boundarjes
are verified at cioseiy
Thicd ord, » spaced intervals
ler | associations and | phases of scil | the soils in each delineation }1:24,000-1:250.000 |6 acres—640
some series and are Identified by acres
consodiations ol families | transecting. traversing,
and complexes and some observation and
interpretation by remotely
sensed data and verified
Fourth o . ) with some observations
gy associations with } phases of soil {the soils of delineation 1:300,000-1:300,000 } 100 xcres-
e some families representative of each map 1,000
consociations and unit are identified and acres
subgroups their patterns and
composition determined
by transecting; subsaquent
delineations are mapped
by some traversing, by
some observation, and by
inferpretation of remotely
sensed data verified by
oceasional observations;
) boundaries are plotted by
. air photo interpretations '
Fifth order | associations phases of the soils,. theiy patterns, and | 1:250,000- 640 acses-
subproups, | their compositions for 1:1,000,000 10,000
great each map unit are acres
groups, identified through
suborders, | mapping selected areas {15
and orders | sq mile-35 »q mile} with
first or second order
surveys, or alternativaly,
by transection;

&4

by widely spaced
cbseyvations, or by

. interpretation of remotely
sensed data with
occasiona] vetification by
observation or raversing

: ) @ . !! -, =m = __ 2 -
subsaquently, mrpping is -

“Seil surveys of all orders require maintenance of a soil handbook (egend, mapping unit descriptions, tax-
onomie tnit descriptions, feld notes, and interpretations) and review by correlation procedures of the Nationsl™
Cooperative Scil Survey. Work plans for many survey areas list more than 1 order; the part to which each is
appﬁubleisdzlineatedmasnuﬂsml:mpoﬁ&msmeym. . ‘ .

Note: Undifferentiated groups may be used in any order with possible exception of first order. This is about
the mirdmim size delineation for readable soif meps {i.e., 1/4 % 1/4 area)—see Table 2. In practice, the minimum
size delineations are generally larger than the minimum chown. First order soil surveys are made for purposes
that require appraisal of the soif resources of areas as small as experimental plots and building sites. Mapping
seale covld conceivably be ag large 28 1:1. .

measured particle size-information, measured soil water retention val-
ues, organic matter percentage, bulk density, and saturated hydraulic
conductivity. Such detailed information might be available for higher
ordet 'soil surveys; however, because of the large map scale, their use-
fulness might be extremely limited.

Sources of detailed soils information are the SCS Technical Service
Center, the SCS Nationa!l Soit Survey Laboratory, the state SCS offices,
state universities (usually the soil science or agricultural engineering
departments), and publications, such as Ref. 13. :

Data Base

The data used in this study were from a comprehensive compilation

of published soil water characteristic data, as of 1978, for approx 1,200
soils (3,000 horizons) covering 34 states (13). The distribution of the soils
is shown in Fig. 1. Each soil set included at most: (1) Detailed profile
descriptions; (2) particle size distribution; (3) bulk density; {(4) total po-
rosity; (5} clay mineralogy; (6) chemical data; and {7) five to 10 water
retention valves covering a range of matric potentials from 160-15,300
cm. .
The basic data covéred most agricultural soils with the physical prop-
erties including a wide range of sand content (mean 56%, range 819~
99%), silt content (mean 26%, range 0.1%-93%), clay content (mean
18%, range 0.1%-94%), organic matter content (mean 0.66, range 0.1%—~
12.5%), and bulk density (mean 1.42 gm/cn’, range 0.6-2.09). The soils
included also both expanding (montmorillonite) and nonexpanding (ka-
olinite, illite, chlorite, and vermiculite} type clay minerals.

ANALYSIS

1t has been shown that the Green and Ampt parameters can be esti-
mated from soil water data using the Brooks-Corey equation (Ref. 3).
The Brooks and Corey equation (Ref. 4) is written as '

» a—8
S, = (%‘-’) in which S, (effective saturation) = -—:—BL e ceren 3)
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FIG. 1—Distribution of Soils

in which @ = soil water content, in cubic centimeters per cubic centi-
meter; 8, = residual saturation, in cubic centimeters per cubic centimeter;
$ = total porosity, in cubic centimeters per cubic centimeter; {§, = bub-
bling pressure, in centimeters; & = capillary pressure, in centimeters;
and X = the pore-size distribution index.

The Green and Ampt parameters can be calculated from the estimated
Brooks and Corey constants as follows: The wetting front capillary pres-
sure term, ¥, is calculated by (2)

_+3 q:b) :

""'f - 2;\ + 2 (2 ............................. R R R R (4)
The effective porosity, §,, is calculated as

0, = =08 i Ceveeraaaaaaa, e, . (5)

in which ¢ = the total porosity, in cubic centimeters per cubic centi-
meter, and is calculated from bulk density and particle density; and 8,
= the residual soil-water content, in cubic centimeters per cubic centi-
meter. The Green and Ampt hydraulic conductivity, K, based on Bou-
wer’s (4) findings that it is one-half the saturated hydratlic conductivity,
is calculated as ' '

K=—2- .............................. e e e Ceaaes 6)

. in which the saturated coﬁductivity, K, is calculated by an equation
(Ref. 5) derived by substituting the Brooks and Corey equation into the
Childs, Collis-George permeability integral (6) given by

. 4,5[ " ]
K= |=—————— . iiiirrnss ferrereneaenes
ARl s 2) @
in which a =

a constant representing the effects of various fluid con-
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TABLE 2.—Green ahd Ampt Parameters According to Soll Texture Classes and

Hotlzons
. Hydraulic
Effectiva porosity, conduec-
Total porosity, &, 8., in cuble - tivity, Kb
in eubic centi- centimaters Waetted front capil- | in conti-
Soft texturs Sample.| meters per cubic per cublc lary pressure, 4" in | msters
tiass Horizon | size centimeters centimeters centirmeters per hout
¢} 2) {3 @) )] (6) @
Sand®. 762 | 0437 0.374-0.300¢ | 0.417 (0.35¢-0.480) | 4.55 (0.57-25.36) 11.78
A 370 | 0.45% (0.396-0.508) | 0.431 (0.375-0.487) | 5.39 (1.24-23.06)
B 185 | 0.440 {0.385-0.405) | 0.421 (0.365-0.477) | 6.38 (1.31-3L.06)
C 127 | 0.424 (0.385-0.463) | 0.408 (0.365-0.451) 207 (0.32-13.26)
Loamy 338 | 0.437 (0:363-0.506) | 0.401 (0.325-0.473) | 6.13 (1.35-27.94) 299
sand A 110 |.0.457 (0.385-0.529) | 0.424 (0.347-0.501) | £.01 {1.58~22.87)
B 49 1 0.447 (0.379-0.515) | 0.412 (0.336-0.490) | 4.21 (1.03-17.24)
C 36 | 0.424 (0.372-0.476) | G.385 (0.323-0.447) 5.16 {0.76-34.85)
Sandy 6656 | 0.453 (0.351-0.555) | 0.412 (0.263-0.541) | 11.01 (267-45.47) 1.09
loam A 119 ] 0.505 {0.395-0.611) | 469 0.330-0.608) | 15.24 (5.56-41.76)
. B 219 | 0.466 {0.352-0.580) | 0.428 (0.271-0.585) 2.89 {2.02-39.08)
C 66 | 0.418 (0.352-0.48%) | 0.389 (0.210-0.468) 6.79 (1.16-39.65) .
™ Loam 383 | 0.463 (0.375-0.551) | 0.434 (0.334-0534) | 8.89 (1.33-59.38) 034
A 76 .| 0512 (0.427-0.597) | 0.476 (0.376-0.576) { 1001 (216-46.81)
B 67 | 0.512 (0.408-0.616) | 0.498 {0.382-0.614) 6.40 (1.01-40.4%
C 47 1 0.412 (0.350-0.474) | 0.382 (0.305-0.459) 9.27 {0.87-99.29)
5ilt foam 1,206 | 0.501 (0.420-0.582) | 0.486 (0.394-D578) | 16.68 (2.92-95.39) 045
A 361, | 0.527 (0.444-0.610) | 0.514 (0.425-0.603} | 10.91 (1.8%-63.05)
B 267 | 0.533 {0.430-0.636} | 0.515 {0.387-0.643) 7.21 (9.85-60.82}
C 73 | 0.470 (0.409-0.531) | 0.460 (0.396-0.524) | 12.62 (3.94-40.45)
Sandy clay 408 | 0.398 (0.332-0.464) | 0.330 (0.235-0.425) | 21.85 (4.42-108.0) 0.15
loam A —* — —_ —_ —_ [ —_
B 198 | 0.393 (0.310-0.476) | 0.330 {0.223-0.437) | 26.10 (4.79-142.30)
C 32 | 0.407 (0.359-0.455) | 0.332 (0.251-0.413} | 23.90 (3.51-103.75%)
Clay lpam 366 | 0.454 (0.409-0.519) | 0.309 (0.279-0.501) | 20.88 (4.79-91.10} @10
A 28 | 0.497 (0.434-0.560) | 0.430 (0.328-0.532) { 27.00 (6.13-118.9)
B 99 | 0.451 (D.401-0.501) | 0.397 (0.228-0.530) | 18.52 ¢4.36-78.73)
C 55 {0,452 (0.412-0.492) | 0.400 {0.320-0.480) | 15.21 {3.79-61.01)
Silty dey 689 | G471 (0.418-0.524) | 0.432 (0.347-0.517) | 27.30 (5.67-131.50) 210
loam A 65 | 0.509 (0.449-0.569) | 0.477 (0.410-0.544) | 13.97 (4.20-46.53)
B 191 | 0.469 (0.423-0.515) | 0.441 (0.374-0.508) | 18.56 (4.08-84.44)
C 29 | 0.475 (0.436-0.514) | 0.451 (0.386-0.516) | 21.54 {4.56-10L7)
Sandy day 55 | 0.430 (0.370-0.490) | 0.321 (0.207-0.435) | 23.90 (4.08-120.2) 0.06
A - - - L= - - —
B 23 | 0.435 (0.371-0.459) | 0,335 (0.220-0,450) | 36.74 {8.33-162.1)
C p— — —_— —_ — — —
Silty ciay 127 | 0.479 (0.425-0.533) | 0.423 (0.334-0.512) | 1.22 (6.13-139.4) 0.05
A -_— —— —_— - -_— — —_
B 38 | 0.476 (0.445-0.507) | 0.424 (0.345-0.503) | 30.66 (7.15-131.5)
c 21 | 0.464 (0.430-0.498) | 0.416 (0.346-0.486) | 45.65 (16.27-114.1}
Chay 2091 | 0.475 {0.427-0.523) | 0.385 (0.269-0.501) | 31.63 (6.39-156.5) 0.03
A B — — - -— —
B 70 | 0.470 (0.426-0.514) | 0.412 (@.309-0515) | 772 (6.21-123.7)
cC 23 | 0.483 (0.441-0.525) { 0.419 (0.294-0.544) | 54.55 (10.59-282:0)

Antiog of the Jog mean and standard deviation.

or Rawls, et al. {13}

“Valnes for the texture class.
“4Numbers in ) * one standard deviation.
“Insufficient sample to determine parameters.
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‘. st:‘;s( ;)de gravity. The constant 2 equals 270 cm®/sec accordit.g to Brut-
sa
The@molgsmd Corey equation was fitted to the water retention data
using pattern search optimization. Only the optimizations which pro-
duced.a correlation coefficient significant at the 95% level were used
The Green and Ampt parameters were calculated from the Brooks anci
- Céreyf parameters using Egs. 4-7. Checking the saturated hydraulic con-
ductivities derived from Eq. 7 with those reported in Rawls, et al. (13),
we ﬁnd that Eq. 7 produced saturated hydraulic conductivities that were
approximately one order of magnitude too high; therefore, we calibrated
the constant in Eq. 7 to the Rawls, et al. (13) 11 soil texhires. This fittin
pmducedva.value of the a constant equal to 21.0 em®/sec. &

The data‘n}duded six of the 10 soil orders and 17 of the 49 soil subor-
ders. Analysis of the data indicated that mean Green and Ampt param-
eter vatues were not significantly different for soil orders and suborders
fhl:ls we concluded that use of the Green and Ampt infiltration modei
is Amnaalipmpﬂfatt fgr the Order 5 soil surveys.’

. fysis of the lata according to soil texture classes, horizon
mineralogy indicated that soil texture classes were the most s’:gannlcflxgagt
discriminators of the Green and Ampt parameters. Also, a further di-
vision according to major horizons (A, B, C) yielded further classification
accuracy. Clay mineralogy was not found to be significant. The mean
parameler va!ue§ and standard deviations are summarized in Table 2 for
tt}e 11 USDA soil texture classifications and major horizons. The values
given in Table 2 can be used when applying the Green and Ampt infil
&a‘zon mOfl;] uzmg orders 2-4 soil surveys. F .

We considered using more detailed soil information, s icle
Z:ze d{;tnb!:ltxon,-organic matter, bulk density, and 1/3'anl:1c}i5a§agar§<1}cil;
ari 111'1 e::ntmn values, to make better estimates of the Green and Ampt
gla ) ;r; (tl;,_,, 8, K2 than just average values according to soil texture
ars and horizon. First, we attempted to relate the Green and Ampt
;drenaz_neter? to the particle size distribution, organic matter, and bulk
d selg_usmg regression analysis; however, these relationships yielded.
Eorr tet}on coeff.iqgnts of approx 0.6-0.75, which we felt were not ad-
s;:lutad bor predictive purposes. Therefore, we used the approach pre-
nted by Gupta and Larson (8), and Rawls, et al. (12,13) in which th
s_oilowat;eé retention values for —0.1, -0.2, -0.33, —6.60 -1.0, -2 Ge
ol .0, and -15.0 bar matric potentials were related to the parﬁclé
cont’ell)lt :ntag?S_, organic matter, bulk density, and measured soil water
wese included in the relonship, (s appreacl prediaed sol water
1 1 p, this approach predic i
ﬁteri;:xl at specific matric potential with I;F:':on'elat}ijévr:;:l éoficflicsi’:xlilt ‘:aat:;
sil% loameen 0.80 and 0.98. A sensitivity test on clay, sandy loam, and
o Joam tre;xtiurtfies was performed utilizing various combinations of the
ater ret ntion matri¢ potential values, We concluded that for the
g::.rgl etermining the Green and Ampt parameters, only six points
o e water retention matric potential curve are needed. The best com-
ation of points is the 0.1, 0.33, 1, 4, 10, and 15 bar water retentions.

ConcLusion :
Appropriate procedures for determining Green and Ampt infiltration
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parameters (effective porosity, wetting front capillary pressure, and hy

draulic conductivity) could not be developed for order 5 soil surveys. - ‘

However, for orders 1-4 soil surveys, the methods for determining the
Green and Ampt parameters, ranked according to accuracy, are:

1. Fit the Brooks and Corey equation to measured water retention
matric poténtial data and determine the Green and Ampt parameters
from the Brooks and Corey parameters. This probably is the most ex- -
pensive and time-consuming approach. S

2. Fit the Brooks and Corey equation to published water retention
matric potential data obtained form literature sources, such as Rawls, et
al. (13), and determine the Green and Ampt parameters from the Brooks
and Corey parameters. .

3. Predict the moisture tension curve based on particle size distribu-
tion, organic matter, bulk density, and either 1/3 or 15 bar water con-
tent, or both, using appropriate set of equations given in Rawls, et al.
(13), or Gupta and Larson (8) for the 0.1, 0.33, 1, 4, 10, and 15 bar mois-
ture values, Fit the Brooks and Corey equation to the water retention
matric potential curve and then predict the Green and Ampt parameters

from the Brooks and Corey parameters. ‘
4. Estimate the parameters based on profile horizon and soil texture

classes (Table 2). _
5. Estimate the parameters based on soil texture clagses {Table 2).
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Appendix D — Original Skyline Wash HEC-1 Model
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U.S, ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGIMEERING CENTER
409 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 551-1748

»  FLOOD HYDROGRAPH PACKAGE (HEC-1)

* MAY 1991
.' VERSION 4.0.1E
l*

%k & * % ¥ %

% RUN DATE 08/19/98 TIME 15:18:15

4
* o® & & % 3 % %
* % F & % ¥ #

e ey i s e e e she s Yo s e sk e o e i v o e v e e o i T e el e e e e e o

NEW-OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREGUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: MEW FINITE DIFFERENCE ALGORITHM i

. XX XNXOKK  XRXX X
L X X X X X X
_ X X X X X
l XKLOK 00 X XX X
X X X X X
' X X X X X X
' XX N000XK XXX XXX
l THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS KECT CJAN 73), HEC1GS, HECIDB, AND HECTKW.
THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
l THE DEFINITION OF -AMSKK- ON RM~CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION

-

HEC-1 INPUT PAGE 1

LINE P TRUUUUE FOUR SO SUY SUUL. FUURIY SUSUUU ST NS SO 10
l 1 1s] SKYLINE WASH AND TRIBUTARIES

2 1{s] FLOODPLAIN DELINEATION STUDY

3 i) FCD 96-08
l 4 b

5 1b HEC-1

8 1) _

7 o) DATE:  8-19-98
l 8 141} STORM: 100-YR &-HOUR STORM

9 1D FILE NAME: SKYLINEG.DAT

10 »
. 1 13

12 ID DDM MCUHP2 SKYLINE WASH-~BUCKEYE, ARTZONA

, *D1AGRAM

l 13 T 3 300

14 ] 15

15 0 5

16 b 3.40  0.04
l 17 P .000 008 .01 .025  .033 041  .050  .058  .066  .074
{1t 18 pPc  .087 .0%9 118 .138  .216  .377  .B3& 911 931 .950
T BT PC 962 .72 .983 .99 1.000
l 20 o 338 ' -

21 o 3.33
' ' <




22 pc  .000 009 016 025 034 042 051 .059 067 076

23 Pc  .087 100 120 .163  .252  .451 .69 837  .500  .938
24 PC  .950 .963 .975  .988 1.000

25 o 3,13  16.0

2 pc .00 .015 .020 .030 .048 .03 .07 090 .05 .19
27 PC L1385 .152 7S .222 L3064 .A72 670 (796 868 912
28 PC 946  .960 .973  .987 1,000

29 b 275 9.0 )

30 pc ,000 021 .035 .05t  .071  .087 .105. .15 143 .160
k1] Pc .79 .200 232  .281 .36 .500 .58 773 .81  .BE3
32 PC 927 945  .964  .982 1,000

33 b 1.9 500.0

3 pc  .000 024 .043 .05 078 .09 119 141 .162  .186
35 PC .212 .39 .271 321 408 515 .627 .T35 LB14 L8BG4
36 PC .907  .930  .954 .97 1.000

* BASIN $1 - BEGINNING OF SKYLINE WASH
* DDM Wik Updated ks '

i

37 KK 81

38 KN BASIN §1

3% KM  THE FOLLOMING PARAMETERS WERE PROVIDED FOR THIS BASIN

40 KM La 1.2 Lea= .6 5= 1102.5 Kn= .050 LAG= 16.6

i KM  PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN

42 BA 51

43 LG .25 .25 3.95 53 18.00

74 ur 13, 273, 577.  783%. 1122.  Thé.  5B5.  4B9.  400.  306.

45 Ut 248, 206. 151. 123.  1o02. 7. 60. 51. 48. 20.
. 46 u1 20. 20. 20. 20. 20. 0. 0. 0. g. a.

&7 ut 0. 0. 0. 0. Q. 0. 0. 0. 0. 0.

e * BASIN $2 - UPSTREAN SUBBASIN TRIBUTARY TO SKYLINE WASH

* DDM RRRN Updated dedrdeik .
HEC-1 INPUT PAGE 2

LINE (1 JARPRY PRS- JRR. SO SN DU SRS JSURPRUPIN : PRRPP - SO | |

48 KK s2

49 KN BASIN S2

50 KM  THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

5% ML= .9 tea= b §= 916.1 Kn= .050 LAG= 16.0

52 KN PHOBMIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN

53 BA .22

54 LG .25 .25 3.95 .53 18.00

55 u1 46,  130. 269, 384. 496. 310. 251. 207. 166.  124.

56 ur 105, az. &0, 51. 28, 32, z3. 23. 12. 9.

57 ul 9. 9. 9. 9. 0. 0. 0. 0. 0. 0.

58 ul 0. 0. 0. . 0. 0. . O, 0. 0. g.

* DDM  *wiekh Drageryeg W

KK He2
KK COMBINE HYDROGRAPHS FROM 51 AND §2 - UPSTREAM PORTION OF SKYLINE WASH
11 He 2 0,729

* DDM Wik Pragapryeg Ak

KK R2-3

KM ROUTE HYDROGRAPH HC2 THROUGH S3 - SKYLINE WASH

RS 2 FLod -1

RC .07 .036 .07 2930 .029

RX 1000 1030  1100° 1120 1130 1190 1220 1250
RY 1626 1626 1594 1594 1596 1624 1626 1625

% ) )

SEGRER

N o R G .E =R N =m em




&9
70

il

LINE

90

se88e

9%
o7
98

100

101
102
103
104

105
106
107
108

109

™

.

IFIFANANY

. BASIN S3 - MAIN SUBBASIN FOR GRANITE FALLS WASH

* DD #swhw Updpped wewee

KK s3

KM BASIN 53

KM THE FOLLOMING PARAMETERS WERE PROVIDED FOR THIS BASIN

KM L= 1.5 Lea= 1.0 §= 431.0 Kn= .040 LAG= 21.0
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN

BA N '

LG 20 .25 4.00 52 13.00

ul 104. 180, 422. 652. 797, 1088, 945, 652, 567. 492,

Ul 420. 348, 274, 265, 212, 164,  133. 115, 99. 80,

u1 70. 51. 51. 49. 20. 20, 20, 20, 20. 20.
11 20. 20, 0. 0. o. 0. 0. 0. o, 0.
u1 0. 0. 0. 0. o0, 0. 0. 6. ¢. g.

* DDM  WWAE pragapyed Wik

KK HC3 _ :

KN COMBINE HYDROGRAPH R2-3 WITH HYDROGRAPH FROM 53 - COMFLUENCE OF SKYLINE
KM WASH AND GRANITE FALLS WASH

HC 2 1.3787

* DM *hii* Dragarved L L1l

KK  R3-4
M ROUTE COMBINED HYDRUGRAPHS HC3 THROUGH 54 - SKYLINE WASH
RS- 2 FLOW -1

RC .07 .036 .07 2927 .032

RX 1000 1030 1085 1160 1200 1240 1250 1275
RY 1520 1518 1496 1496 1498 1516 1518 1520
* BASIN $4 - UPSTREAM SUBBASIK TRIBUTARY TO SKYLINE WASH

* DDM  ¥A¥ew Updated wne

HEC-1 INPUT PAGE
1. TOUURRUR PP PP SR S TSP APPSR - JOR 10
KK s4
KM BASIN Sé
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
M L= 1.3 Lea= .6 S= 503.9 Kn= .040 LAG= 16.2
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN
BA .41 -
L6 .20 .25 4.00 .52 13.00
ur 85, 231,  4BS. 656, 913, 579, 465. 386, 312, 234.
Ut 19%. 156. 1.  $5.  73.  63.  41. 41, 28. 6.
L 6. 6. 6. 6. 0. 0. 0. 0. 0. 0.
u 0. 0. 0. 0. 6. 0. 0. 0. 0. 0.

* DOM  *NENR Dragepyved Rwhhw

KK KC4

KM QWBIHE HYDRUGRAPH R3~4 WITH HYDROGRAPH FROM S& - CONCENTRATION POINT
KM ON SKYLINE WASH.

HC 2 1.7864

* DON  **w* Drogerved Wi

KK R&4e7 ,
KM ROUTE COMBINED HYDROGRAPHS HC4 THROUGH S7 - SKYLINE WASH
RS 1 Flow -1 '

R .07 .036 - .07 zm1 02 :
RK 1000 1025 1055 © 1120 1145 1180 1240 1370




|
I
|
|
|
|
1
|
|

R

110

m
12
113
114
115

116

"7
118
119
120
14l

122
123
124
125

LINE

126~
127
128
129
130
131
132
133
134
135
136
137

138
139
140
141
142
143

144
145
146
147
148
149
150
51

CRY 1462 146D . 1462 1462 1432 1432 W56 1462

* BASTN 87 - TRIBUTARY BASIN TO MOUNTAIN WASH NEAR AT CONFLUENCE WITH SKYLINE‘

*  WASH B
® DON  Wawak Updated

KK 87

KM BASIN S7 _

KN  THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KN L= .9 Lcas 6 8= 955.3 Kn= .040 LAG= 12.7
KM PHOENIX MOUNTAIN S<GRAPH WAS USED FOR THIS BASIN

BA .13 '

W .20 .25  4.00 52 12.00

ur 37, 147, 2%4. 365, 229, 178, 137. 9.
Ut 4. 30, 2. 17. . 12 7. 7. 7.
ut 0. 0. 0. 0. 0. 0. 0. 0.
u1 0. 0. 0. 0. 0. 0. 0. a.

* DDM = wikwik pragerved *wakk

KK IKC?

KM COMBINE HYDROGRAPHS R4-7 AND ST - UPETREAM OF CONFLUENCE
KM WASH -

HC 2 1.9208

* BASIN 55 - BEGINNING OF MOUNTAIN WASH
¥ DN weirw Undated ke '

HEC-1 INPUT
eseeeselorrenecZeversasBeinenns - SUUR SR SO |
KK 55
KM BASIN S5
KM  THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KN L= 1.4 Lea= .7 $= 654.3 Kn= .050 LAG= 20.2
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN
BA .53
LG 25 .25 3,95 .53 20.00
ut 89. - 166. 385. 573. 705. 988.  689.  532.

ur 334. 265. 219, 195. 157. 120. 104. 93,
ur 43, 43, 43. 138. 17. 17. 17. 17.
ur 17. 0. 0. 0. 0. 0. 0. 0.
m g. 0. 0. 0. 0. 0. 0. a.
%* DPM Wk Dragapved St

KK RS-5
KM ROUTE HYDROGRAPH S5 THROUGH S6 - MOUNTAIN WASH
RS 1 FLOW -1

RC 07 036 .07 2494 030

RX 1000 1025 1075 1105 1150 1170 1220 1240

RY 1480 1476 1476 14460 1454 1454 1478 1480

© * BASIN 56 - SUBBASTIN TRIBUTARY TO MOUNTAIN WASH

* DOM  waswn pdated wrwkw

KK . 86
. KM- BASIK S6 |
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KN L= B Lea= A 0 8= 4914 Kne 042 LAG= 12.3
XM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN
BA 28 .
LG 2% 25 4.00 - .52 15.00
ul

5. 289, 495, 680. 415. 33, 244 . 172,

WITH MOUNTALN

459

17..

0.
a.

135.

PAGE 4

396.
45,
17.

a.

3.



152
153

154
135
156
157

158
159
1560
141

162
163
- 164
165
166
167

LINE

168
169
170
171
7e
173
174
175
176
177

178
179
180
181

182

184
185
186
187
© 188
189
190
191
192

. ’
—r

!
]

183

ut 7. 52 3s5. 33. 13. 13. 13. 13. 0.
ut 0. 0. 0. 0. . 9. = o, 0. a.
% DDM  WWWRN Ppegapypg Wik ' .

0.

..

KX HC6 .

KM COMBINE ‘HYDROGRAPHS RS-6 WITH SUBBASIN S6 - UPSTREAM OF CONFLUENCE WITH
KN SKYLINE WASH

NS 2 0.7787

* pDN  Wamir pragerved WeRaw

KK Hey

KM . COMBINE HYDROGRAPHS IHC7 WITH HC6 - COMFLUENCE OF MOUNTAIN WASH WITH
M SKYLINE WASH

HC 2 2.6995

* DDM  *WWww pregeryed wwews

KK R7-12€

KM ROUTE COMBINED HYDROGRAPHS AT HC7 THROUGH S12E - SKYLINE WASH
RS 1 FLOW -1

RC 07 036 a7 1930  .0166
RX 1000 1085 1170 1240 1255 1265 1310 1350

RY 1430 1424 1422 1420 1422 . 1424 1428 1430
. .

*  BASIN S12E - SUBBASIN TRIBUTARY TO PYRITE WASH AND SKYLINE WASH CONFLUENCE -

* DDM  WWhww Updgted wewes
HEC-1 INPUT

{1 T A . O . Y . F NP (A . PP e
KK S12E

KM BASIN S12E
KM THE FOLLOWING FARAMETERS WERE PROVIDED FOR THIS BASIN

..10

M L= .6 Leas 2 5= 142.9 Xn= 030 LAG= 7.8
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN

BA .08 '

LG .15 25 3.9 .55 18.00

u1 47. 167. 200, 114, 70. 44, 27, 16. 1. 5.
uz 5. 5. 0. 0. 0. 0. 0. 0. 0. 0.
u1 0. 0. 0. 0. o. 0. 0. 0. 0. o.
* DDN ¥ pregepyed W

KK HC12E

KN COMBINE HYDROGRAPHS S12E WITH R7-12E - CONFLUENCE OF PYRITE WASH WITH
KM SKYLINE WASH )

HC 2 2.754k

* BASIN SB - BEGINNING OF PYRITE WASH

* DDM  MwwEr |ndated eweRw

KK 58

KM  BASIN 58

KN  THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KN L= .8 Leca= 4 8= 692,1 Kn= .050 LAG= 13.0

KM PHOEWIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN

BA .34

LG .25 .25 3.95 .53 20.90

ui 88. 352. 6%%. 906, 585, 452,  354.  254.  200.  1AS.
ur  10s. B1. 62. 43, 3a. 17. 17. - 17. 17. 17.
ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
ul 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

PAGE




l W DDM  ¥¥ih* Drogmrved wenne
193 KK R8-9 _
- 194 KM ROUTE HYDROGRAPH S8 THROUGH S9 - PYRITE WASH
195 RS t  FLOW -1
. _ 196 RC .07 036 .07 911,013
' 197 RX 1000 1020 1050 1065 1080 1125 1185 1190
l . 198 RY 1518 1518 1694 1492 1496  149% 1520 1524
: * BASIN SO - SUBBASIN TRIBUTARY TO PYRITE WASH '
* DOM dederr e Updated Frdrdedede
II 199 KK 3
200 KN BASIN $9
, 201 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
l 202 M k= 1.0 Less 7 $= 415.7 Kne .040 LAG= 15.9
203 KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN
204 BA .21
205 L& .20 25 ¢ 3.95 .53 17.00 ,
l 206 Ul 4h. 126, 259, 351, 471, 293, 238, 196, 157.  117.
| 207 ur 99, 7. 5§, 48, 3. 29. 22, 2. 1. 8.
208 ut 8. 8. 8. - 8. 0. . 0. 0. 0. 0. 0.
l 209 ug 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
* DDH e Presﬁl"\‘ed Lt 1]
1 BEC~-1 INPUT
|| LINE { YORRUU DOURRS- SIS SR SN 5ernnnns Bueenann y R TR - SO 10
' 210 N )
211 KM COMBINE ROUTED HYDROGRAPH RB-9 WITH HYDROGRAPH S9 ~ CONCENTRATION POINT
. 212 KM ON PYRITE WASH ‘
Il"'f? 213 He 2 0.5472
B * DDM  WWWWN Draggpved A

214 XK RO-11

218 ' ROUTE COMBINED HYDROGRAPHS HCP THROUGH S11 - PYRITE WASH
216 RS 3 FLOW -1

217 RC 07 036 .07 3462 .023

218 RX 1000 1080 1090 1120 1140 1290 1340 1375
219 RY 1496 1494 1492 1472 1471 1472 1490 1494
* BASIK ST1 -PYRITE WASH UPSTREAM OF CONFLUENCE WITH WAGON WASH
® DDM  *wawr ncgteg wrews

220 KK s11

- 221 KM BASIN S11 .
222 KM  THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
23 KN L= .7 Leas .3 s= 797.1 Kn= .040 LAG= 9.3
224 KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIMN
225 BA A7
.20 25 4,00 .52 11.00
227 ul 96. 360, 590,  366. 262, 169, 119, 73. 51. 3z,
228 ut 2. 12. 12. 12. 0. 0. 0. 0. 0. 0.
229 U1 0. 0. a. 0, 0, D. 0. 0. 0. 0.

* DM %%k Dregerved Whesw

250 KK IHC11 ,
} 25 . Kk COMBINE ROUTED HYDROGRAPH R9-11 WITH HYDROGRAPHS S11 - UPSTREAM OF
o 232 KM CONFLUENCE WITH WAGON WASH '
233 HC 2 0.7154 '

* BASIN S10 - BEGINNING OF WAGON WASH

' , 226 LG
{

PAGE 6




l{
!

234
235

237

239
240
241
242
243
244

245
246
247
248

LIKE

249
250
251
52
253~
254
255

256
257
258
259
260
261
262
263
264

266
26T
268
269

270
n

272
273

274

* DOM faa L Updated e

KK $10

KM  BASIN S10

KM THE FOLLOMING PARAMETERS WERE PROVIDED FOR THIS BASIN

™ L= 1.0 Lca= 5 S= 896.9 Kn= .048 LAG= 14.2
KW PHOEMIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN

BA .19 :

LG w24 .25 3.95 53 18.00
ul 4b. 157. 302. 430. 397. 263. 213. 167. 122. 101.

ul . 5. 43. 35. a3. 23. 1. 9. 9. 9.
U1 9. 0. g. a. a. 2. 2. 0. 0. 0.
Ul 0. 0. 0. 0. 0. 0. 0. a. 0. G.

* DDM il Presewed Wik

KK Hett .
XM COMBINE HYDROGRAPH INC11 WITH HYDROGRAPH S10 - CONFLUENCE OF WAGON WASH
KM WITH PYRITE WASH '
HC 2 0.9089
* DDY  WANER pregepryed TR
HEC-1 INPUT PAGE 7
1> YRR SR SRS PP ST SO SO IS AU Ban... T .10
KK R11124
KM ROUTE COMBIMED HYDRGGRAPHS HC11 THROUGH S12W - CONTIKUATION OF PYRITE
KM WASH DOWNSTREAM OF CONFLUENCE WITH WAGON WASH
RS 1 FOM -1

RC .07 036 07 1501 .o19

RX 1000 1030 1065 1150 1240 1330 1375 1410
RY 1422 1420 1410 1410 1410 12 1414 1428
* BASIN S12W - SUBBASIN TRIBUTARY FOR PYRITE WASH AHD SKYLINE WASH
* QON  W¥¥F% [Indatec wewew

KK si2w
KM  BASIN 8129
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KN Ls 7 Lea= .2 S= 153.6 Kn= .030 LAG= 8.2
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN

BA .09

L& .15 .25 3.9 .55 18.00

UL 68. 266. 330. 189, 123,  7%. 47, M. 9. 11,
u1 7. 7. . 0. 0. 0. 0. 0. 0. .
ut 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

* DDM Rk pregapyed e

KK HCIzZW

XN COMBINE HYDROGRAPH R1112W WITH HYDROGRAPH S12W - COKFLUENCE OF SKYLINE
KM VASH WITH PYRITE WASH
He 2 0.999%

* DDM  WAWee Dragapyed e

KK Wetz
Kt COMBINE ROUTED HYDROGRAPH HC12W AND HC12E
o CONFLUENCE OF SKYLINE WASH AND PYRITE WASH
He 2 3.7538

* DM *%We% progarved e

KK R12-13




pO Sy

P

y
|

i

i

l .
-
]
1

275
276
277
278
27

280
281
282

284
285
286
287
288
289

LINE

290
z9M
292

293,
294
295
. 296
297

299
300
301
302
303

304
305
306
307
308
309
310
n
32

33

314

s
316

KM ROUTE COMBINED HYDROGRAPHS HG12Z THROUGH S13 - SKYLINE WASH
RS 1 RLOW -1

RC 07 036 .07 1854 .017

RX 1000 108¢ 1410 1320 1370 1420 1500 1550
RY 1400 1392 1384 1382 1382 1380 1380 1400
* BASIN 513 - SKYLINE WASH DOWNSTREAM OF CONFLUENCE OF PYRITE WASH
» IJDH Wl sy Ur_ﬂated ik

KK S13

KN BASIN 813 .

KM  THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KN L= .9 Leas 3 s= 174.2 Kn= 030 LAG= 10.1
KN PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN

BA A7

LG .15 .25 3.88 S6 0 4.00
ut az. 32. 550, 397. 278. 195. 135. 90. 64, 43.

g} 28, 20. . 1. 11. 0. a. g. 0. a.
ut 0. 0. 0. 0. o. 0. a, 0. 0. 0.
# DOM  dekkk Dpegarved dhwer
HEC-1 INPUT PAGE
1, TR PSR S TR S SR bueenenn ZeervesBuiiin el 10
KK HC13
KM COMBINE ROUTED HYDROGRAPH R12-13 WITH HYDROGRARH S13 - SKYLINE WASH
HC 2 3.927%

* DDM Redrveved Preserved il

KK D113

KM SPLIT FLOW AT CP13; MAIN FLOW TO $24 AND MINOR FLOW TO S§14
DT  DI24

ol 0 201 - 556 1353 2595 4157

DG 0 20 461 879 1427 2078.5

* DDN  *wan pragerved *wwae

KX RDI13
KW ROUTE HYDROGRAPH DI13 THROUGH S14 -SKYLINE WASH DOWNSTREAM OF SPLIT
RS 3 FLow - -1

RC 07 036 .07 4353 021 -

RX 1000 10258 1270 1280 1320 1330 1370 1385
RY 1360 1354 1354 1356 1356 1358 1358 1340
* BASIN S14 - BEGINNING OF COYOTE WASH

* DM wwmwm Unclaped whwee

KK Si4 _

KN BASIN S14 ‘

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

KM L= 1.2 Leas 6 5= 340.7 xn= .030 LAG= 12.4

KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR TH1S BASIN

BA .49

L& .15 .25 391 .55 1100 ,

Ul 4. 562, 962. 1341,  B22.  640. 487, 343, 270,  185.
vt 5. 101, T2, &. 3. 2. 25, 25, 25, 0.
ul 0. 0. 0. 0. 0. 0. 0. 0. 0. .
ut

0. 0. 0. 0. 0. 0. 6. 0. 0. 0.
# DDN  *wwww Preggrved *wes '

KK HC4 :
KN COMBINE ROUTED HYDROGRAPH R13-14 WITH HYDROGRAPH S14 - SPLIT FLOW FROM



nr..
s .

I
320
21
322
323
32
325

LIKE

32
327
328
329
330
331
332
333

335

336
337
338
339
340
341

E5EERE

349
350
351
352

353
354
355
356

o

i

357

KM SKYLINE WASH AND COYOTE WASH SUBBASIN

HE 2 4.4139

* PPN HRAR pragarved e

KK R14148 .

KN ROUTE COMBIMED HYDROGRAPHS HC14 THROUGH 5145 - SKYLINE WASH DOWMSTREAM
KM OF CONMFLUENCE WITH COYOTE WASH

RS 2 FfLoW -1

RC .07 036 07 3140 017 :
RX 1000 1035 1150 1180 1320 13460 1480 1481
RY 1236 1234 1234 1232 1232 1234 1236 1236
* BASIN 515 - SUBBASIN IN AREA OF EXISTING A.D.O0.T. BORROW PITS
w BDM  WAwAE peiated dwkwe

HEC-1 INPUT

| TP R Sy JRRA TP R PO PP (S

RC 07 .036 07 2218 .018 .
RX 1000 1035 1150 1180 1320 1360 1480 148%
RY 1236 1234 1234 1232 1232 1234 1236 1236

PN - R |1
KK $15
KM  BASIN §15
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= .3 Lea= .3 8= 105.0 Kn= .030 LAG= 9.8
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN
BA .1 : '
Lg .15 27 3.40 g7 .00
ur  Sé. 213. 370 246. 176. 120. B4. S4. 37. 25.
Ul 19. 9. 7. 7. 7. 0. 0. 0. 0. 0.
ul .. 2. 8. 0. 0. 0. 0. 0. 0 0.
* pDM  Wewkk Dpagapved Wik
KK R15168
KN ROUTE HYDROGRAPH HC1S THROUGH S165 - SKYLIKE WASH DOWNSTREAM OF
KM CONFLUENCE WITH COYDTE WASH
RS 2 FLOW -1

* BASIN 8165 - SUBBASIN AT SKYLINE WASH DOWNSTREAM OF CONFLUENCE WITH COYOTE W.

* DDM  *waw Updated Wekws ‘

KK  S16%

KN BASIN $165

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THiS BASIN

KM L= .4 Leas 3 s= 116.4 Kn= 030 tAG= 9.3
KM PHOERIX MOURTAIN S-GRAPH WAS USED FOR THIS BASIW

BA .17

LG .15 25 3.95 53 6.00

w00, 373. 611, 379. 271, 175, 123, 76, 53, 34.
ul 2. 12, 12. 12, 0. 0. 0. 0. 0. 0.
u 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
* DDN  WWwkR Dragapyed Wik

KK IHC168

KM COMBINE ROUTED HYDROGRAPH R14-155 AMD R15-165 WITH HYDROGRAPH S16S

KM DOWNSTREAM OF CONFLUENCE OF SKYLINE WASH WITH COYOTE WASH

He 3 4.6952

* BASIN STSN - SUBBASIN TRIBUTARY TO SKYLINE WASH
* DDM Wk Updated vk

XK SN

PAGE ¢




l 358 KM  BASIN S146M L
359 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
380 KM L= .9 Lcas 4 8= 53,2 Kn= 050 LAG= 16.5
381 KM PHOENIX MOUNTAIN $-GRAPH WAS USED FOR THIS BASIN
' 362 BA A7
' 363 LG .25 23 3.95 .53 18.00 . ‘
364 ut 34, 90. 189, 256, 366.  238.  189.  158. . 129, 98.
' 365 ut 80. é6. 48, 9. 32, 2. 9. 16. 15. 6.
386 ut é. 6. b. é. 6. 0. 0. 0. 0. 0.
367 u1 0. c. 0. o. 0. 0. 0. 0. 0. 0.
l * DDK WY pregaryed Wevw
: - HEC=1 INPUT . PAGE 10
l , LINE (' JO FUUORE- SR, JUNRUOY SUPEIE SO BuvereasTooenvesBerrrnaadunn.. 10
268 KX R16N-S
l 369 XM ROUTE HYDROGRAPH S16M THROUGH S148
370 RS 2 FLOM -1
‘ k¥4 | RC .67 .036 07 3230 .02
kY] RX 1000 1035 1156 1180 1320 1360 1480 1481
l kY4 RY 1236 1234 1234 1232 1232 1234 1236 1238
* DOM  WWwww Dpagapved Wwwwe -
l 374 KK HC16S ‘
3% KM COMBINE ROUTED HYDROGRAPH R16N-S AND IHCI1SS
376 kM SKYLINE WASH DOUWNSTREAM OF COYOTE WASH
' 377 He 2 4.8652
. * DDH  *AAWw pPregerved WRF
I__‘a 378 KK DI16S _
. 7 379 KM SPLIT FLOM AT CP16S; MAIN FLOW TO S17 AND MINOR FLOW TO 522
380 DT  DI22
38 - [} 0 46 144 344 708.5 1223
l 382 ba 0 0 8 52 153 329
* DDM  WWNWR Dregapryed Fewes
383 KK RDIV6S
. 384 ] ROUTE HYDROGRAPH DI16S THROUGH $17
385 RS 3 FLOM -1
386 RC 07 036 .07 4341 075
l 387 RX 1000 1060 . 1090 1120 1145 1180 1200 1320
‘ 388 RY 1202 1200 1199.5 1200 1199 1199 1200 1202
* BASIN S17 - SUBBASIN OF SKYLINE WASH SOUTH OF NCDOWELL ROAD ON EAST SIDE
l * OF WATERSHED ‘
‘ * DDN  *rwRw (pdated wevke
389 KK 817
l 390 KM BASIN $17
n M THE FOLLOWING PARAMETERS WERE PROVIDED FOR TH1IS BASIN
392 KM L= .7 Lea= 5 8= 117.9 Kn= .030 LAG= 12.8
' 393 KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN
_ 394 BA .29 '
395 L6 .15 26 3.60 b7 .00
S 3% T 79. 311, 540.  78. 495, 385. 208, 212, 170.  117.
I - UL 89. 6. S0. 37. 28 5. 5. 5. 15, 0.
(] 398 ot 6 o o 6 0 @ 0 0o 0 o
o 399 u 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
l | % DDM  *warr Dregerved e




He?

400 KK

. 401 KN COMBINE ROUTED HYDROGRAPH R16-17 WITH HYDROGRAPH S17 AT EAST SIDE OF
402 KM BUCKEYE F.R.S. NO. 3
403 He 2 5.1537

l * BASIN §18 - BEGINNING OF RATTLER WASH

_ * DDM  wewew Updated weeew ‘

1 HEC-1 INPUT ~ PAGE 11
' : LINE ADurereealereseseZasanensBucsnssabeancaseTereseeeBrascssiTasaneasBurrransFerness10
I 404 KK s18

405 KM BASIN §18
406 KM - THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
l 407 M Le .8 Lea= 4 Sz 292.7 Kn= 040 LAG= 12.9
408 KN PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN
409 BA .36
410 LG .20 25 3.95 .53 17.00
l 411 ut $6. 380, 662. 96B. &I18. 479, 373, 267. 211, 149.
412 Ut M. 8., 4. 46, 38. 18. 18. 18. 18. 0.
413 ul 0. 0. ‘0. o. 0. 0. 0. 0. 0. 0.
' 414 ‘ Ul 0. 0. 0. 0. 0. 0. 0. 0. 0. “0.
* DOM  w#¥R% Dregepyed Waewe
415 KK R18-19
l : 416 . KM ROUTE HYDROGRAPH HC1B3 THROUGH S19
417 RS 3 FLOM -1 '
418 RC .07 036 07 4253 .02
' 419 RX 1006 1050 1100 1125 1140 1180 1240 1241
420. RY 1266 1266 1242 1260 1242 1266 1266 1266
¢ *  BASIN S19 - SUBBASIN OF RATTLER WASH
i-'-; * pDM  WwwRw piated whieer
421 KK 519
422 KM  BASIN S19
I 423 KM THE FOLLOWING PARAMETERS WERE PROVIDED FQR THIS BASIN
426 KM L= 1.2 Lea= .8 s= 824.8 Kn= .030 LAG= 11.6
. 425 KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN
l 426 BA .29
427 LG .15 25 4.00 .52 12.00
428 Ul 182, 389.  462.  802. 48B3, 372,  266.  195. 138. 99.
‘ 429 u 72. 51. 41. 22. 16. 16. 6. 0. 0. 0.
' 430 ut 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
* ODM  **%a% Ppagaryed WAswe
l 431 KK HC19
432 KM COMBINE ROUTED HYDROGRAPH R18-19 WITH HYDROGRAPH S19 - RATTLER WASH
433 HC 2 0.6498
' * DM  wwwww pregerved Wweae
434 KK R19-20
435 KM ROUTE COMBINED HYDROGRAPHS HC19 THROUGH S20 - RATTLER WASH
l 436 RS 3 LW -1 :
437 RC .07 .036 .07 370 022
438 RX 999 . 1000 1030 1095 - 1130 1150 1220 1221
l 439 RY 1208 1208 1206 1204 - 1204 1206 1208 1208
A * BASIN S20 - SUBBASIN OF RATTLER WASH
e * DDM  Whmn Ungaped dieea
l 440 XK $20 - '




441

' KM  BASIN 520
N 442 KM  THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
443 KM 1= .9 Lleas .6 8= 84,1 Kn= 030 LAG= 13.0
- 44k KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN
' © 445 BA .09 .
\_ HEC-1 INPUT ‘PAGE 12
l ©LINE 11 SOUNUR IO SUUUUIE. SO S vSeannan bevvrearTenran. Bevaean Fereendl
446 L5 .15 26 3.60 67 4.00 : :
4T ut 2z, 88. 155. 228. 7. 1. 80, 64, 50, 36.
l 443 ut 26. 20, 16. . 10. 4. 4, 4, 4, 4.
449 t 0. 0. 0. 6. 0. O. 0. 0. 0. 0.
450 U1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
' ’ * DDY  WHN prageryed Wewes
451 KX HC20
l 452 KM COMBINE ROUTED HYDROGRAPH R19-20 WITH HYDROGRAPH S20 AT FAR EAST SIDE
453 KN OF $TUDY AREA NORTK OF BUCKEYE F.R.S. NO. 3
454 He 2 0.7344 ' '
* BASIN S21 - SUBBASIN NORTH OF BUCKEYE F.R.S5. NO 3 SPILLWAY
l * DDM  waRwh (pdated wker
455 kK s21
l 456 KM BASIN §21
457 K THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
458 KM L= 1.2 Lea= 4 S= 780.6 Xn= .030 LAG= 11.0
459 M PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN
I 460 BA .62
461 LG .15 25 410 .51 10.00 :
oy 462 Ul 265. 927. 1563. 1636. 1019. 766,  522.  392. 260,  190.
' 463 ur  136. 93 7. 36. 36. 36. a. 0. o.. O.
464 u1 0. 0. 0. 8. 0. 0. 0. 0. 0. 0.
* BASIN $22 - SUBBASIN IN MIODLE LOWER PART OF WATERSHED
'_ w DDM Wk Upclated wwwe
465 KK s2
. 466 K4 BASIN S22
l 467 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
468 KM L= 1.3 Lca= 4 S= 110.1 Xn= .029 LAG= 13.7
469 KN PHOENIX MOUNTAIN S~GRAPH WAS USED FOR THIS BASIAM
i 470 BA .55
47 LG .16 25 39 .53 1.00
472 Ul 135. 496. 909, 1351. 1029. 742.  59%.  451. 332,  26B.
473 Ul 188. 151, 108, 8h. 66. 51. 26. 26. 2%. 26,
' 474 1) 26. 0. 0. 0. 0. 0. 0. 0. 0. 0.
475 T} S B 0. 0. 0. 0. 0. 0. 0. 0. 0.
I * DD *Wr pregeryved wWEaR
476 XX  Diz2 :
477 KM RETURN DIVERTED HYDROGRAPH TO ROUTE AND COMBINE WITH S24

478 : DR DI22
* DDM  W*wR* Prageryed wreew

479 KK RDI22
_ KM ROUTE HYDROGRAPH DI22 THROUGH S22 - PORTION OF DIVERT OF SKYLINE WASH
{3 481 RS 4  FLOMW -1
g ' RC 07 036 .07 4253 015

RX% 997 8 599 1006 1040 1210 1300 1300
RY 1217 1216 1216 1295 1215 1216 1216 1217

E68

- e e we
g




LINE

485
486
487

488
489
490
49
492
493
494
495
496
437
498

499
500
S0

503
504
505
506
sa7
508
569
510
511
512

513
514
515

516
517
518
519
520
521

—

hY
i LINE

522

|
i
]

502 -

* DDM  WWNRR praggpyed Weeak

KK CP24

PAGE 13

- HEC-1 INPUT
{1 R . 1 . Y . TeveeveaBinvinedPennas10
KX cP22
KM COMBINE HYDROGRAPHS AT CP22
HC- 2 5.4
* BASIKE $23 - SUBBASIR IN MIDDLE LOWER PART OF WATERSHED
* DDN Wik pdated ke
KK s23
KM  BASIN 823
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 1.6 Lca= .3 8= 112.1 Kn= .028 LAG= 15.2
| PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN
BA A9
LG A7 .26 3.50 .70 2.00
ut 108. 331, 640, 901. 1086. 670. 547. bbb, 338. 263.
ut 217. 155. 125. 98. a1. 53. 53. 31. 21. 21.
ut 21. 21. 21. 0. 0. . 0. 0. 0. 0.
1) g. 0. 0. 0. Q. 0. o. 0. 0. 0.
* BASIN S24 - SUBBASIN DOWNSTREAM OF SKYLINE WASH SPLIT FLOW
* DOM  hRaw Updated *#wws
KK 524
KM  BASIN $24
KM THE FOLLOMING PARAMETERS. WERE PROVIDED FOR THIS BASIN
L= 2.4 Llea= 1.2 S$= 113.8 Xn= .037 LAG= 32.2
L4, PHOERIX MOUNTAIN S~GRAPH WAS USED FGR THIS BASIN
BA 32
LG .20 .25 4.00 51 1.00
ul 33. 3. 66. 117. 171. 2. 262. 273. 350. 361,
ul 261. 206, 18%. 172. 157. 142. 129. 111, 96. 84.
ut 78. 73. 65, 54, 45, 42, 37. 36. 30. 25.
ul 25. 22. 16. 16. 16. 16. 13. 4. 4. 4.
ut 6. 6. 6. &, 6. 6. 6. é. é. a.
ul Q. 0. 0. 0. o. 0. a. 0. 0. 0.
ut 0. 0. 0. 0. 0. 0. 0. 0. a. 0.
* DDM e pragepved eReE
KK D124
XM RETURN DIVERTED HYDROGRAPH TD ROUTE AND COMBINE WITH S24
DR DI24 '
* QDM wwkek Drogerved Wk
KK RDI2&
KM ROUTE HYDROGRAPH D124 THROUGH S24
RS 7. FLOW -1
RC 07 .036 .07 9929 .02
RX 1000 1045 1060 1080 1100 1120 1185 1220
RY 1222 1220 1218 1218 1216 1216 1220 1220
* PN Wahwe pregerved e
HEC-1 INPUT PAGE 14
I | TS, P . SPRy sedbratsriaderiiiabaiiannaliacnas - PR PR |1



. 523 . ) KM COMBINE HYDROGRAPHS AT CP24
526 1A 2 4.2443
© % BASIN S25 - UPSTREAM END OF SMALL WATERSHED EAST OF PROSPECT WASH
* DDN  *WRk {pdated Whwes :

325 KK 825

%26 KH  BASIN 8§25

57 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN -

528 KM L= «7 Leca= «3 §= 103.0 Kn= .030 LAG= 10.0

529 KM - PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN

330 BA 03

531 LG .15 .23 4.15 49 .60

532 - ul 13. 50. 87. 61, 43, 30. 21, 14. 10. 7.
533 ut 4. 3. 2. 2. 2. 0. ‘0. 0. 0. o.
534 H 2. 0. . 0. 0. 0. 0. 0. 0. 0.

* DON  WWWAR Dregerved Wewes

535 KK R25-26

536 K ROUTE MYDROGRAPH 525 THROUGH S26 CROSSING NEAR THE INTERSECTION OF
537 KM WATSON ROAD AND MCDOWELL ROAD

538 RS 5 FLOMW -1

539 RC 07 036 07 657 .02

540 RX 1000 1045 1060 1080 1100 1120 1155 1220

541 RY 1222 1220 1218 1218 1216 1216 1220 1220

* BASIN 526 - SUBBASIN ON THE LOWER WEST SIDE OF STUDY AREA
* DDM dededewrk l.lpdated L2 2 1]

542 KK s26
543 KM BASIN S26
Sk KM THE FOLLOWING PARAMETERS WERE PROVIDED FDR THIS BASIN
545 KM L= 1.2 Lea= .5 S= 119.7 Kn= .029 LAG= 13.8
546 KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN
547 BA .21 , |
548 LG .16 25 4.20 47 .00
549 ul 52. 187. 347. 513.  403. 286. 230. 177.  129. 105,
550 ut Th. 59, 43, 13, 5. 21. 10, 10. 10. 10.
551 ut 10. 0. 0. 0. 0. 9. 0. 0. 0. 0.
552 ut 0. 0. o. 0. a. 0. a. 0. g. o.

* DDM  *WWER Pragapyved ARl
553 KK  HC26
554 M COMBINE ROUTED HYDROGRAPH R25-26 WITH HYDROGRAPH S26
555 ™ AT WEST SIDE OF WATERSHED NORTH OF BUCKEYE F.R.S. NO. 3
556 e 2 0.2377

* BASIN S27 - BEGIMNING OF PROSPECT WASH

* DDN  WewRk (indated wekas .
557 XK s27
558 KM  BASIN $27 ‘
559 KM THE FOLLOWING PARAMEYERS WERE PROVIDED FOR THIS BASIN
560 KM L= 1.4 Lca= S5 8= 345.2 Kn= 030 LAG= 12.6
561 KN PHOENIX MOUNTAIK $S-GRAPH WAS USED FOR THIS BASIN
562 BA .51 ,

HEC-1 INPUT PAGE 15
'{ .. LINE  (+ JORR, SR  F SO S - J YT AU . JOURPIE- SN |
:
i 563 L 5 .35 400 .52 16.00 . o
l 564 Ul 146, 575. 989, 1491,  878.  682. 524,  370.  295. © 201,

565 U o157, 1. 8z. 67. 41, 26, 26, 26. 26. 0.




566 ut 0. 0. 0. 0. 0. 0. 6. .o 0. ¢.
547 ut 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
* DOM W pregerved wawe

568 XK R27-28

569 KM © ROUTE HYDROGRAPH $27 THROUGH S28

570 RS 2 FLOM -1

57 RC 07 036 07 2482 022

572 RX 1000 1060 1090 1100 1120 1130° 1160 1230

573 RY 1250 1248 1240 1238 1238 1240 1262 1250
‘ *  BASIN 528 - SUBBASIN OF PROSPECT WASH
* DM wwwek Updated v

574 KK s28
575 KN BASIN S28 ,
578 KM THE FOLLOWIHG PARAMETERS WERE PROVIDED FOR THIS BASIN
577 KM L= 4 Lesw 2 8= 120.0 Kn= .028 LAG= 6.2
578 XM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIM
579 BA .04
580 LG A7 «25 4.15 48 2.00
581 m 55. 180. 114. 5. 36. 19. 1. h. h. a.
582 ut 0. o, 0. 0. 0. 0. 0. 0. 0. 0.
583 ul 0. 0. 0. 0. 0. 0. . 0. 0. 0.
* DDM  ##wa% Dpagarved wewex
584 KK HC28
585 KM " GOMBINE ROUTED HYDROGRAPH R27-28 WITH HYDROGRAPH $2B - PROSPECT WASH
586 KM AT WATSOM ROAD CROSSING : ’
587 ~ HC 2 0.5526
o * DDM  Wwak prageryved Fwwkk
588 “ KK R28-29
589 KM ROUTE COMBINED HYDROGRAPHS HC28 THROUGH S29
5%0 RS 3 FLOW -1
. 593 RC A7 036 07 3804 .0184
592 RX 1000 1000 1110 1125 1165 1170 1250 1251
393 RY 1192 1192 1190 1188 1188 1190 1192 1192
‘ * BASIN S29 - SUBBASIN OF PROSPECT WASH
I * DDM  *wwiew |pdgted ks
594 KK $29
l 595 KM  BASIN S29
596 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
. 597 KM L= .7 Les= .3 8= 102.9 Kn= 030 LAG= 9.4
._ 508 KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN
3 599 BA .10
500 LG .15 -25 4.15 49 00
601 ut 55. 207. 343. 215. 154, 101, 7. 44, . 20.
l . 602 ut 14. 7. 7. 7. a, 0. 0. 0. 0. 0.
’ 603 ul 0. 0. 0. 0. o, a. a. 0. 0. 0.
* QDM  wwiww pregerved wwkke ‘
|1 HEC-1 INPUT PAGE 16
I LINE o . . P Bevasnselanessns T Perera 10
{\ ! 504 KK HC29 .
o 605 KM COMBINE ROUTED HYDROGRAPH R28-29 WITH HYDROUGRAPH 529 - PROSPECY WASH
' 606 KM AT BUCKEYE F.R.S. NO 3 ‘
607 HC 2 0.6515
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* DDM  WWER Progerved wweir

608 KK HCBES3

609 KN COMBINE ALL HYDROGRAPHS AT BUCKEYE FRS-3
610 HC 8 B8.7485
611 22

SCHEMATIC DIAGRAM OF STREAM HETHOﬁK
{V) ROUTING (--->) DIVERSION OR FUMP FLCM
(.) CONNECTOR (<==~) RETURN OF DIVERTED OR PUMPED FLOW
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68 0 . . . . . ) . R27-28
T . . . . . e . s28
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(*™**} RUNOFF ALSO COMPUTED AT THIS LOCATION

W*mmmﬂﬂnmmmwn“ ********m*‘***ﬁ********m************
* - » * *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * *  U.S. ARMY CORPS OF ENGINEERS *
o MAY 1991 * *  HYDROLUGIC ENGINEERING CENTER  *

VERSION 4.0.1E * * &09 SECOND STREET *

N * * DAVIS, CALIFORNIA 95616 »
RUN DATE 08/19/98 TIME 15:18:15 » * (9163 551-1748 *

* * *

"-

nnﬁm*mmm**mwnmw*ﬂ TR R e R se e Tede ke de e drArde ek dedeie e ve vtk oy e dede i e e e e e

SKYLINE WASH AND TRIBUTARIES
FLOODPLAIN DELINEATION STUDY
FCD 96-08

HEC-1

DATE: 8-19-98
STORM: 100-YR &-HOUR STORM
FILE NAME: SKYLINES.DAT

DDM MCUHPZ SKYLINE WASH-BUCKEYE, ARIZONA

IPRNT . 5 PRINT CONTROL
1PLOT D PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

1T HYDROGRAPE TIME DATA .
KMIN 3 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
L] 300 HKUMBER OF HYDROGRAPH ORDINATES
NDDATE | 1 0 ENDING DATE
NDTIME 1457 ENDING TIME

I 15 10 © DUTPUT CONTROL VARIABLES




ICENT . 19 CENTURY MARK

COMPUTATIOR INTERVAL 0.05 HOURS
TOTAL TIME BASE  14.95 HOURS

ENGLISH UNITS
DRAINAGE "AREA ' SQUARE. MILES
" PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION REET

FLOW . CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
16 D . INDEX STORN NO. 1
STRM 3.40 PRECIPITATION DEPTH
TROA 0.01 TRANSPOSITION DRAINAGE AREA
. 17 P1 PRECIPITATION PATTERN
.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
. 0.00 0.00 g.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 £.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00
0.00  0.00 0.00 0.00 0.00 0.02 0.02 0.02 0.02 0.02
0.03 0.03 0.03 0.03 0.03 0.0% 0.09 0.09 0.09 0.09
. 0.02 0.02 .02 0.02 0.02 0.00 0.00 - 0.00 0.00 0.00
l _ N . 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
'__, 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00
20 4 INDEX STORM WO. 2
STRM 3.38 PRECIPITATION DEPTH
l TRDA 0.50 TRANSPOSITION DRAINAGE AREA
0 PI PRECIPITATION PATTERN :
0.00 0.00 0.00 0,00 0.00 0.00 ¢.00 0.00 0.00 0.00
' 0.00 0.00 0.00 9.00 -0.00 0.00 .00 0.00 .00 0.00
0.00 0.00 1,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 - 0.00 0.00 0.00 0.00 0.80
l 0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00
0.00 0.00 0.00 0.00 0.00 0.02 0.02 0.02 0.02 0.02
0.03 0.03 0.03 0.03 0.03 0.09 0.09 0.09 0.09 0.09
I 0.02 .02 0.02 0.02 0.02 0.00 0.06 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
' 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7 21 4 INDEX STORM NO. 3 ,
l STRW . 3.33 PRECIPITATION DEPTH
TRBA 2.80 TRANSPOSITION DRAINAGE AREA
22 Pt PRECIPITATION PATTERN
' . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ' 0.00 0.00
] .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 - 0.00 0.00
0.00 .90 0.00 0.00 0.90 0.00 0.00 0.00 0.00 0.00
I 0.00 ~ 0.00  0.00 _ 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ~ 0.00 0.00




l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.01 0.01 0.01 0.01 0.0t - 0.02 0.02 0.02 0.02 0.02
0.04  0.04 0.06  0.04 0.04 0.05 0.05 0.05 0.05 0.05
0.03 0.03  0.03 0.03 0.03 0.0 0.01 0.01 0.0 0.01
' 0.01 0.01 6.01 9.1 8.0 .00 . 0.00 0.00 . 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.90
' 25 W INDEX STORM NO. &
' STRM 3.13 PRECIPITATION DEPTH
l TRDA 16.00 TRANSPOSITION DRAINAGE AREA
26 P1 PRECIPITATION PATTERN :
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
' 0.00 0.00 0.00 0.00 0.00 0.00 0.00" 0.00 0.00 0.00
0.00 0.00 0.00 0.00 - 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
. 0.01 0.01 0.01 0.01 0,01 0.02  0.02 ' 0.02 0.02 0.02
0.03 0.03 0.03 0,03 0.03 0.04 0.04 0.04 0.04 0.04
' 0.03 0.03 0.03 0.03 0.03 0.01 0.01 0.01 0.0 0.01
0.01 0.01 0.01 0.1 8.1 0.01 0.01 0.01 0.01 0.01
0.00 0.00 0.00 0.00 0.00 0.00 0.00.  0.00 0.00 0.00
l 0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00 0.00
29 JD INDEX STORM NO. 5
. STRM 2.75 PRECIPITATION DEPTH
N " TRDA 90,00 TRANSPOSITION DRAINAGE AREA

PRECIPITATION PATTERN

|
- ul_' |/
=

0.00. 0.00 . 0.00 0.00 0.00 0.00 0.00 - 0.00 . 0.00 .00

0.00 - 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00- 0.00. 0.00 0.00 0.00 0.00 0.00 0.00
l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 . 0.00
0.00 0.06  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.0
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02
l 0.03 0.03 0.03 0.03 0.03 0.03 0.03  0.03 0.03 0.03
0.02 0.02 0.02 0.02 0.02 0.0 0.01 0.01 0.01 0.07
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.80 0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00
33 4o INDEX STORM NO. &
I STRM 1.94 PRECIPITATION DEPTH
TRDA 500.00 TRANSPOSITION DRAINAGE AREA
I 34 Pl PRECIPETATION PATTERN -
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00. 0.00
l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00
0.00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 £.00 0.00
0.00  0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.0 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 8.01 9.01 0.0%
' . 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02
. 0.02 0.02 . 0.02 0.02 0.02 0.02  0.02 0.02 0.02 0.02
S 0.02° 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
.- 0.01 0.01 0.01 . 0.01 . 0. 0.01 0.01 0.01 0.01 0.01




0.00 . 0.00 0.00 0.00 0.00 0.00 0.00 g.00 0.00 0.00

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

PEAK TIME OF AVERAGE FLOW FUR MAXIMUM F"ERIOD BASIN HAXTIMUM TIME OF
OPERATION STATION - FLOW PEAK AREA STAGE MAX STAGE
&~HOUR 24~HOUR 72-HOUR

HYDROGRAPH AT

$ 1104, 4.10 100. 40. 40. 0.51
HYDROGRAPH AT ..
s2 490. 4.0 43, 17. 17. 0.22
. 2 COMBINED AT _
KC2 1443.  4.10 139. 56. 56. 0.73
ROUTED TO
R2-3 1425,  4.15 139. 56. 56. 0.73
HYDROGRAPH AT
+ s3 1138, 4.15 120. 48. 48. 0.65
l 2 COMBINED AT ,
+ HC3 2082.  4.15 240. 97. 97. 1.38
' ROUTED 10 - _ ‘
+ R3~4 2046. 4,20 T 240, 97. 97. 1.38
3
¥ HYDROGRAPH AT
s4 8%2.  4.10 7. 31. 31. 0.41
2 COMBINED AT .
HC4 2410,  4.20 300. 121. 121. 1.79
ROUTED TO
' R4-7 2383, 4.20 300. 121. 121. 1.7
HYDROGRAPH AT
l 57 332, 4.0 s, 1. 0. 0.13
2 COMBINED AT
' IHC? 2478, 4.20 319. 128. 128. 1.92
HYDROGRAPH AT
' ' s5 1022.  4.15 107. 43. 43. 0.53
- ROUTED TO .
+ . RS5-6 987.  4.20 107. 43, 43, 0.53
' HYDROGRAPH AT .
+ : $6 624,  4.05 48. 19, 19. 0.25
. 2 COMBINED AT
' Hcs 1328,  4.15 143. 60. 60, 0.78
S ) )
l 2 COMBINED AT . o
S HC? 3049.  4.20 436. 175. 175. 2.70
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ROUTED 70
HYDROGRAPY AT
2 COMBINED AT
HYDROGRAPH AT
ROUTED To
HYDROGRAPH AT
2 COMBINED AT
ROUTED TO
HYDROGRAPH AT
2lcpﬁalnsn AT
HYDROGRAPH AT
2 COMBINED AT
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
2 COMBINED AT
ROUTED TO
HYDROGRAPH AT

2 COMBINED AT

DIVERSION 10

R7-12E

S12E

HC12E

RB-9

3006.

145.

3030.

837.

a23. .

4.25

4.00

4.25

4.05

4.10

435,
".

Lhh.

175,

179.

27.

27.

175.

179,

27.

27.

2.70
0.05
2.7
0.34

0.34
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1

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT
Z COMBINED AT
ROUTED TO
HYDROGRAPH AT
ROUTED TO
HYDROGRAPH AT
3 COMBINED AT
HYDRQ?RAPH AT
ROUTED TO

2 COMBINED AT
DIVERSIOR TO
HYDR&GRAPH AT
RQUTED T0
HYDROGRAPH AT
2 COMBINED AT
HYDROGRAPH AT
ROUTED TO
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Appendix E — Monte Carlo Simulation Documentation




\0/05
FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M-C. Simulation 1 -]
Basin Name 1A
Basin S1 0.35~
Basin S2 . 08357
Basin S3 0.31‘-/
Basin S4 0.31//
Basin. 55 0.35 /
Basin S6 0.32~
Basin 57 0.31/
Basin S8 0.35¢
Basin 59 0.31
Basin 10 0.34 /
Basin S11 0.31v ’
Basin S12E 0.27‘;
Basin _S12W 0.27 /
Basin 513 0.27
Basin S14 0.27
Basin S15 0.27/
Basin S16N 0.35 v
Basin S16S 0.27\//
Basin §17 0.27 )
Basin 5§18 0.31 s
Basin S19 0.27‘///
Basin S20 0.27 /
Basin S21 0.27 s
Basin 5§22 0.34 /
Basin 523 0.36 "
Basin S24 0.35 o/
Basin 525 0.27 /
Basin S26 0.32
Basin 527 0.27 4
Basin 528 0.36 v
Basin $29 0.27v"




[T

FCDMGC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 2 |
Basin Ngme 1A |
Basin 91 0.32v

Basin 52 0.3
Basin 53 0.24 \/
Basin 84 0.24 /
Basin §5 0.32
Basin S6 0.25 /
Basin 57 0.24 /
Basin S8 0.32
Basin 89 0.24
Basin S10 0.30 v
Basin S11 0.24
Basin S12E 0.15 f
Basin S12W 0.15
Basin 513 0.15 ‘\//
Basin S14 0.15
- Basin S15 0.15
Basin S16N 032V
Basin $16S 0.15\4
Basin S17 0.15
Basin S18 0.24vV
Basin S19 0.15v"
Basin S20 0.15%
Basin 821 0.15
Basin S22 0.20
Basin 523 0.22
Basin S24 0.25
Basin $525 0.15
Basin $26 0.19
Basin S27 0.1 5‘/
Basin S28 0.2
Basin 529 015V




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 3 ]

Basin Name 1A
Basin o1 0.23"
Basin 52 023
Basin 53 0.30v"
Basin S4 0.30 .‘?
Basin $5 0.23

Basin S8 0.29 ‘/
Basin S7 0.30v
Basin S8 0.23 v
Basin $9 0.30/
Basin S10 0.25 \/
Basin S11 0.30 v
Basin S$12E 0.37v"
Basin $12W 0.37
Basin $13 0.37\‘7
Basin S14 0.37
Basin 515 0.37
Basin S16N 0.23
Basin S16S 087,
Basin $17 0.37 /

Basin S18 0.30 %
Basin $20 0.37‘?

Basin S21 0.37 Y
Basin §22 0.30 /
Basin 823 0.27 /
Basin S24 0.27
Basin 825 0.37
Basin 526 032/
Basin §27 0.37 %
Basin 528 0.27 /
Basin 529 0.37

' A Basin S19 0.37




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C_Simulation 4 |
Basin Name 1A
. Basin S1 0.38v,
Basin 82 0.38
Basin S3 0.27 %
Basin S4 0.27 /
Basin S5 0.38
Basin 56 0.29v"
Basin 7 027"
Basin S8 0.38Y
Basin 89 0.27 v
Basin $10 0.36 Y
Basin 11 027,
Basin S12E 0.16‘7
Basin 512w 0.16
Basin S13 0.16V
Basin S14 0.16:’}
Basin S15 0.16 /
Basin S16N 0.38
Basin $16S 0.16
Basin $17 0.16\/
Basin S18 0.27/
Basin S19 0.16
Basin 520 0.16“//
Basin S21 0.16
Basin 522 0.30
Basin S23 0.37
Basin $24 0.345
Basin 25 0.16 /
Basin S26 0.27
Basin 527 0.16 '/
Basin 528 036"
Basin 529 0.16 -




FCDMC Uncertainty and Risk Analysis
Monte Carfo Adjusted HEC-1 Inputs for Initial Abstraction

[W.C. Simulation 5 1

Basin Name A
Basin S1 047V
Basin S2 0.47v"
Basin $3 0.3V
Basin S84 0.36
Basin S5 0.47 "/
Basin $6 0.39
Basin 7 0.36‘?
Basin S8 0.47 %
Basin 59 0.36
Basin S10 - 0.45
Basin S11 0.36Y

Basin S12E 0.25v"

Basin S12W 0.25
Basin $13 0.25%
Basin S14 0.25
Basin 815 0.25 Y

Basin S16N 0.47

‘Basin S16S 0.25 v
Basin $17 0.25v
Basin $18 0.36‘/

Basin 820 0.25
Basin 21 0.25Y
Basin S22 0.33 /
Basin 823 0.36 Y
Basin $24 0.39 /
Basin 8§25 : 0.25
Basin 826 0.31 :’//
Basin 827 0.25
Basin 528 0.36
Basin 829 0.25

. Basin S19 0.25 Y




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 6 |
Basin Ngme 1A
Basin S1 032V
Basin S2 032V

Basin S3 0.23
Basin S4 0.23 ‘/
Basin S5 0.32\\//
Basin S6 0.25
Basin S7 0.23v
Basin S8 0.32/
Basin S9 0.23‘/
Basin $10 0.30 ?
Basin S11 0.23
Basin S12E 0.15':;
Basin $S12W 0.15
Basin 513 0.15v
Basin S14 0.15 %
Basin S15 Q.15
Basin S16N 0.32
Basin S168 o.15§
Basin 517 0.15/
Basin S18 0.23
Basin S19 0.15 :7
Basin S20 0.15
Basin S21 0.15 ‘/
Basin §22 0.24 /
Basin 523 0.28
Basin S24 0.28 /
Basin $25 0.15
Basin 526 0.22
Basin 527 0.15\/
Basin $28 0.28v
Basin S29 015V




~ FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 7 ]
Bgsin Name A
Basin S1 0.46:?
Basin S2 0.46
Basin 53 0.41 Y
Basin 34 0.41 /
Basin S5 - 0.46
Basin S6 0427
Basin S7 0.41\‘//’
Basin S8 0.46 /
Basin S9 0.41
Basin S10 045V
Basin 511 0.41
Basin S12E 0.36v
Basin S12W 0.36 /
Basin 513 0.36
Basin S14 0.36‘/
BasinS15 038V
Basin $16N 0.46
Basin $16S 0.36v"
Basin S17 0.36%
Basin 518 0.41v7
Basin S19 0.36 /
Basin 520 0.36
Basin 821 0.36”
Basin S22 0.30 ‘/
Basin $23 0.27
Basin 824 0.3 /
Basin 825 0.36
Basin S26 0.31v
Basin §27 0.36 \/
Basin 528 0.28:‘//
Basin 529 0.36




"
FCDMC Uncertainty and Risk Analysis l
f Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction
[M.C. Simulation '8 | l
Bgsln Name IA_ , '
Basin S1 0.37v
Basin S2 0.37‘/ '
Basin S3 0.38?
Basin S4 0.38 ¥
Basin S5 0.37 '
Basin S6 0.38"
Basin S7 0.38 ‘\;
Basin S8 0.37
Basin S9 0.386 l
Basin S10 0.37 v/
Basin 511 0.38
Basin S12E 0397 l
Basin S12W 0.39://
Basin 5§13 0.39 g,
Basin S14 0.39 l
Basin §15 0.39
Basin S16N 037"
Basin S16S 0.39 l
Basin $17 0.39.
Basin S18 0.38 v
Basin S19 0.39v
Basin $20 0.39 vV I
Basin 521 0.39v
Basin S22 037Y
Basin 523 0.36 v l
Basin S24 0.37V
Basin $25 0.39 Y
Basin $26 0.38 v l
Basin S27 0.39v
Basin 528 0.36
Basin 829 0.39 l




FCDMC Uncertainty and Risk Analysis
Monte Cario Adjusted HEC-1 Inputs for initial Abstraction

[M.C. Simulation 9 ]
Basin l!gme 1A -
Basin S1 0.21v

Basin S2 0.21
Basin 83 0.25“//
Basin S4 0.25
Basin S5 0.21 //
Basin S6 0.24
Basin S7 0.25v"
Basin S8 0.21v
Basin S9 0.25 v
Basin $10 0.22v
Basinh S11 0.25‘/
Basin $12E 0.23\//
Basin S12W 0.28
Basin 513 0.287
Basin 514 0.28 v
Basin S15 0.28
Basin S16N 021V
Basin $16S 028V
Basin S17 0.28
Basin $18 0.25
Basin 519 028V
Basin 520 0.28”
Basin S$21 0.28
Basin 522 0.29
Basin $23 0.30
Basin 524 0.26
Basin S25 0.28
Basin $26 0.29
Basin 827 0.28
Basin 528 0.30

Basin 529 0.28




FCDMC Uncertainty and Risk Analysis l
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction
|M.c. Simulation 10 I '
_Balsln Ngme A .
Basin 51 0.26 /
Basin 82 0.26 v I
Basin 83 0.32‘\;
Basin $4 0.32
Basin S5 0.26” l
Basin S6 0.31v
Basin S7 0.32v"
_ Basin S8 0.26v
. Basin S9 0.32‘/ l
H Basin S10 0.27 y
Basin S11 0.32
Basin S12E 0.38Y .
Basin S12W 0.38“;
Basin $13 0.38
Basin S14 0.38Y l
Basin §15 0.38\/
Basin S16N 0.26
Basin $16S 0.38v" l
Basin S17 0.38"
Basin S18 0.32v
Basin §19 0.38
Basin §20 0.38v" l
Basin §21 0.38
Basin 522 0.40
Basin 523 0.40 l
Basin $24 0.34
Basin 825 0.38
Basin 526 0.39 l
Basin 827 0.38
Basin S28 0.40
Basin 529 0.38 l




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation =T

Bgsin Ngme IA
Basin S1 0.35 v
Basin S2 0.35v
Basin S3 0.20%
Basin S4 0.20v
Basin S5 0.35
Basin S6 0,23‘/‘/
Basin S7 0.20 %
Basin 88 0.35
Basin $9 0.20v
Basin $10 0.32\&
Basin S11 0.20

Basin S12E 0.05v"

Basin S12W 0.05
Basin 513 0.05V
Basin S14 0.05Y
Basin S15 0.05v

Basin S16N 0.35

Basin $16S 0,05V
Basin S17 0.05
Basin 818 0.20
Basin S19 0.05
Basin 820 0.05
Basin S21 0.05
Basin S22 0.16
Basin §23 0.21
Basin $24 0.24
Basin 5§25 0.05
Basin S26 0,14
Basin 827 0.05
Basin S28 0.21
Basin S29 0.05




e i 1 b AR U

FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 12 |
Ba_sln Ngme 1A
Basin S1 041V
‘Basin S2 0.41Y
Basin S3 031Y
Basin S4 0.31Y
Basin S5 0.41v
Basin S6 0.33¥
Basin S7 0.31v
Basin S8 041Y
Basin S9 0.31V
Basin S10 0.39"
Basin S11 0.31v
Basin S12E 0.20‘“/’
Basin St2W 0.20
Basin S13 0.20"
Basin S14 0.20v
Basin S15 0.20v
Basin S16N 0.41v
Basin S516S 0.20
Basin S17 0.20
Basin S18 0.31
Basin S19 0.20
Basin 820 0.20
Basin S21 0.20
Basin 522 0.22
Basin 523 0.22
Basin S24 0.30
Basin S25 0.20
Basin 526 0.21
Basin S27 0.20
Basin 528 0.22
Basin 829 0.20




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M-C_Simulation 13 1

Basin Name 1A
" Basin S1 0.22 V
Basin 82 S 0227
Basin S3 0.16 ¥
Basin 84 0.16 v
Basin S5 0.22V
Basin 86 0.17V
Basin §7 0.16 \/
Basin S8 0.22 v
Basin §9 0.16 v
Basin $10 0.21"
Basin S11 0.1
Basin S12E 0.10
Basin S12W 0.10v
Basin $13 0.10v"
Basin $14 0.10v
Basin §15 0.10v
Basin S16N 0.22v
Basin S168 0.10v
Basin $17 0.10v
Basin 518 0.16v

Basin 820 0.10¥
Basin $21 0.10"
Basin S22 0.22v
Basin $23 0.29"
Basin $24 0.23
Basin §25 0.10
Basin 526 0.20
Basin S27 0.10
Basin 528 0.28
Basin 8§29 .10

. Basin 819 0.10v




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

Mmulaﬂon 14
Basin Name 1A
Basin 81 0.22v
Basin 52 0.22v
Basin 53 0.16v
Basin S4 0.16¥
Basin S5 0.22‘:{
Basin S6 0.17
Basin §7 0.16\/
Basin S8 022 v
Basin 59 0.16
Basin S10 0.20v
Basin S11 0.16V
Basin S12E 0.10
Basin S12W 0.10v
Basin S13 0.10v
Basin S14 0.10v
Basin S15 0.10v
Basin S16N 0.22v
Basin S16S 0.10v
Basin §17 0.10
Basin §18 0.16
Basin S18 0.10
Basin S20 0.10
Basin $21 0.10
Basin S22 0.11
Basin 523 0.12
Basin 5§24 0.156
Basin §25 0.10
Basin $26 a.11
Basin S§27 0.10
Basin $28 0.12
Basin S29 0.10




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 15 ]
Basin Name A
Basin St 0.39 v
Basin 82 0.39v
Basin 53 0.20v
Basin S4 0.29v
Basin S5 0.39V
Basin S6 0.31Y
Basin 57 0.29
Basin S8 0.39
Basin S9 0.29
Basin S10 0.37v
Basin S11 0.29¥
Basin S$12E 0.19v
Basin S12W 0.19v
Basin 813 0.19v
Basin $14 0.18Y
Basin S15 0.1
Basin S16N 0.39"
Basin 165 0.19
Basin $17 0.18
Basin 5§18 0.29
Basin S19 G.18
Basin S20 0.19
Basin 521 0.19
Basin 822 0.34
Basin S23 0.41
Basin 824 0.37
Basin $25 0.19
Basin S26 0.31
Basin S27 0.19
Basin 828 0.41
Basin 529 0.19




FCDMC Uncertainty and Risk Analysis l
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction
[M.C. Simulation 16 | . '
Basin Name A l
~ Basin 51 0.27
Basin S2 0.27 l
Basin 83 0.21
Basin S4 - 0.21
Basin S5 0.27 l
Basin S6 0.22
Basin §7 0.21
Basin S8 0.27
Basin S9 0.21 I
Basin S10 0.26
Basin 811 0.21
Basin S12E 0.14 l
Basin S12wW 0.14
Basin $13 0.14
Basin S14 0.14 l
Basin S15 0.14
Basin S16N 0.27 /
Basin 816S .14
Basin 817 0.14 l
Basin S18 0.21
Basin $19 0.14
Basin 520 0.14 l
Basin $21 0.14
Basin 522 0.19
Basin 823 0.22 I
Basin S24 0.23
Basin 825 0.14
Basin $26 0.18 l
Basin 527 0.14
Basin 528 0.22
Basin 529 0.14 l




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initiai Abstraction

IM.C. Simulation 17 |
Basin Name IA
Basin S1 0.23
Basin 52 0.23
Basin 83 0.23
Basin S4 0.23
Basin S5 0.23
Basin 56 0.23
Basin S7 0.23
Basin 58 0.23
Basin 59 0.23
Basin $10 0.23
Basin §11 0.23
Basin S12E 0.23
Basin S12W 0.23
Basin $13 0.23
Basin $14 0.23
Basin $15 0.23
Basin S16N 0.23
Basin S16S 0.23
Basin 517 0.23
Basin 518 0.23
Basin 519 0.23
Basin $20 0.23
Basin S21 0.23
Basin S22 0.30
Basin S23 0.34
Basin 524 0.28
Basin $25 0.23
Basin 526 0.29
Basin 527 0.23
Basin 528 0.33
Basin §29 0.23




4
FCDMC Uncertainty and Risk Analysis l
‘i Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction
[W.C- Simulation 18 | I
Bgsin Name 1A I
Basin 51 - 044
Basin S2 0.44 l
Basin S3 0.30
Basin 54 0.30
Basin S5 0.44 I
Basin S6 0.33
Basin 57 0.30
Basin S8 0.44
Basin S9 0.30 I
Basin S10 0.41
Basin S11 0.30
Basin S12E 0.17 I
Basin S12W 0.17
Basin 513 0.17
Basin S14 0.17 I
Basin §15 0.17
Basin S16N 0.44
Basin 516S 0.17 l
Basin §17 0.17
Basin S18 0.30
Basin 519 0.17
Basin S20 0.17 I
Basin S21 0.17
Basin S22 0.17
Basin 523 0.17 l
Basin 524 0.28
Basin $25 0.17
Basin S26 0.17 l
Basin 827 0.17
Basin 528 0.17
Basin $29 0.17 l




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.€. Simufation — 19 ]
~ Basin Name 1A

" Basin 51 0.13
Basin 52 0.13
Basin 83 017
Basin S84 0.17
Basin 55 0.13
Basin 56 0.16
Basin §7 0.17
Basin S8 0.13
Basin S9 4.17
Basin S1C 0.14
Basin S11 017
Basin S12E 0.20
Basin S12W 0.20
Basin $13 0.20
Basin S14 0.20
Basin $15 0.20
Basin S16N 0.13
Basin S16S 0.20
Basin S17 0.20
Basin S18 017
Basin 5§19 0.20
Basin 520 0.20
Basin 821 0.20
Basin 522 0.21
Basin S23 0.22
Basin 524 0.18
Basin S25 0.20
Basin 526 0.21
Basin 527 0.20
Basin 528 0.22
Basin 529 0.20




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 20 |
Basin Name 1A
~ Basin S1 0.40
Basin 52 0.40
Basin S3 0.29
Basin S4 0.29
Basin S5 0.40
Basin S6 0.31
Basin §7 0.29
Basin 58 0.40
Basin 89 0.29
Basin 8510 0.38
Basin §11 0.29
Basin S12E 0.19
Basin S12W 0.19
Basin 513 0.19
Basin S14 0.19
Basin $15 0.19
Basin S16N 0.40
Basin $16S 0.19
Basin S17 0.19
Basin S18 0.28
Basin $19 0.19
Basin S20 .19
Basin 821 0.19
Basin 522 0.21
Basin 823 0.23
Basin S24 0.29
Basin 825 0.19
Basin S26 0.21
Basin 527 0.18
Basin 528 0.23
Basin S29 0.19




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

|M.C. Simulation 21 |
Basin Ngme 1A
Basin S1 0.28
Basin $2 0.28
Basin S3 0.22
Basin 54 0.22
Basin S5 0.28
Basin S6 0.23
Basin 57 0.22
Basin S8 0.28
Basin S9 0.22
Basin S10 .27
Basin S11 0.22
Basin S12E 0.16
Basin S12W - 016
Basin S13 0.16
Basin 514 0.16
Basin S15 0.16
Basin S16N 0.28
Basin S16S 0.16
Basin S17 0.16
Basin S$18 0.22
Basin S19 0.16
Basin S20 0.16
Basin 821 0.16
Basin S22 0.26
Basin 523 0.30
Basin S24 0.27
Basin 525 0.16
Basin S26 0.23
Basin S27 0.18
Basin $28 0.30
Basin 529 0.16




FCDMC Uncertainty and Risk Analysis I
1 Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction I
[M.C. Simulation 22 |
Basin Name A__ l
Basin S1 ‘ 0.47
Basin S2 0.47 '
Basin 83 0.32
Basin $4 0.32
Basin S5 0.47 l
Basin S6 0.35
Basin §7 0.32
Basin S8 0.47 l
Basin S9 0.32
Basin $10 0.44
g Basin S11 0.32
; "~ Basin S12E 0.18 '
Basin S12wW 0.18
Basin §13 0.18
Basin S14 0.18 l
Basin 515 0.18
Basin S16N 0.47
Basin S16S 0.18 l
Basin S17 0.18
Basin S18 0.32
Basin 519 0.18
Basin S20 0.18 l
Basin S21 0.18
Basin S22 0.19 -
Basin $23 0.20 l
Basin $24 0.31
Basin S25 0.18
Basin S26 0.19 l
Basin S27 0.18
Basin S28 0.20
Basin 29 0.18 l




FCDMC Uncerainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initiai Abstraction

[M.C. Simulation 23 i
Basin Name A
Basin 81 0.57
Basin S2 0.57
Basin 83 0.37
Basin 54 0.37
Basin S5 0.57
Basin S6 0.41
Basin 57 0.37
Basin S8 0.57
Basin S9 0.37
Basin S10 0.53
Basin S11 0.37
Basin $12E 0.16
Basin S12W 0.16
Basin 513 0.16
Basin 514 0.16
Basin 515 0.16
Basin S16N 0.57
Basin $16S 0.16
Basin $17 0.16
Basin $18 0.37
Basin S$19 0.16
Basin S20 0.16
Basin 521 0.16
Basin S22 0.22
Basin S23 0.26
Basin S24 0.37
Basin 525 0.16
Basin $26 0.21
Basin 827 0.16
Basin S28 0.26
Basin 529 0.16




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 24 |
Basin Ngma 1A
Basin S1 : 0.26
Basin §2 0.26
Basin S3 0.19
Basin S4 0.19
Basin S5 0.26
Basin S6 0.20
Basin 57 0.19
Basin S8 0.26
Basin S9 0.19
Basin S10 0.24
Basin S11 0.19
Basin S12E 0.12
Basin S12W 0.12
Basin 13 0.12
Basin S14 0.12
Basin S15 0.12
Basin S16N 0.26
Basin S16S 0.12
Basin 817 0.12
Basin $18 0.19
Basin S19 0.12
Basin S20 0.12
Basin §21 0.12
Basin S22 0.17
Basin S23 0.19
Basin $24 0.21
Basin S25 0.12
Basin $26 0.16
Basin S27 0.12
Basin 528 0.19
Basin 529 0.12




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 25 |

Basin Name 1A
Basin S1 0.21
Basin 82 0.21
Basin S3 0.20

"~ Basin 84 0.20
Basin §5 0.21
Basin S6 0.20
Basin 87 0.20
Basin S8 0.21
Basin S9 0.20
Basin S10 0.21
Basin $11 0.20

Basin S12E © - 0.19

Basin S12W 0.19
Basin S13 0.19
Basin S14 0.19
Basin 515 0.19

Basin S16N 0.21

Basin $16S 0.19
Basin S$17 0.19
Basin 518 0.20

Basin S20 0.19
Basin S21 0.19
Basin S22 0.24
Basin 523 0.26
Basin S24 0.23
Basin 525 0.19
Basin S26 0.23
Basin 527 0.19
Basin S28 0.26
Basin S29 0.19

' Basin $19 0.19




n
i
i FCDMC Uncertainty and Risk Analysis l
Monte Cario Adjusted HEC-1 Inputs for Initial Abstraction '
[M.C. Simufation ' 26 |
Basin Name 1A l
Basin S1 0.42
Basin 82 0.42 l
Basin 83 0.31
Basin S4 0.31
Basin S5 0.42 I
Basin $6 0.33
Basin S7 0.31
Basin S8 0.42 l
: Basin S9 0.31
Basin S10 0.39
: Basin S11 0.31
Basin S12E 0.21 l
Basin S12W 0.21
Basin $13 0.21
Basin S14 0.21 l
Basin 815 0.21
Basin S16N 0.42
Basin S16S 0.21 l
Basin S17 0.21
Basin 18 0.31
Basin S19 0.21 l
Basin S20 0.21
Basin §21 0.21
Basin 522 0.21
Basin $23 0.21 I
Basin 524 0.29
Basin 825 0.21
Basin 526 0.21 '
Basin 527 0.21
Basin 528 0.21
Basin S29 0.21 l




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 27|

Basin Name 1A
Basin 51 0.31
Basin S2 0.31
Basin 83 0.28
Basin 54 0.28
Basin S5 0.31
Basin S6 0.29
Basin S7 0.28
Basin S8 0.31
Basin 59 0.28
Basin S10 0.31
Basin S11 0.28

Basin S12E 0.25

Basin S12W 0.25
Basin 513 0.25
Basin 514 .25
Basin 815 0.25

Basin S16N i 0.31

Basin S168 0.25
Basin 8§17 0.25
Basin 518 0.28
Basin $19 0.25
Basin 20 0.25
Basin 521 0.25
Basin 522 0.30
Basin 523 0.32
Basin S24 0.31
Basin 525 0.25
Basin S26 0.29
Basin S27 ‘ 0.25
Basin 528 0.32
Basin S29 0.25




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

IM.C. Simulation 28 ]
Bgsln Name 1A
Basin S1 0.63
Basin 82 0.63
Basin S3 0.40
Basin S4 0.40
Basin 85 0.63
Basin 56 0.45
Basin 57 0.40
Basin S8 0.63
Basin S8 0.40
Basin §10 0.58
Basin 511 0.40
Basin S12E 0.18
Basin S12W 0.18
Basin S13 0.18
Basin 514 0.18
Basin §15 0.18
Basin S16N 0.63
Basin S16S 0.18
Basin $17 0.18
Basin S18 0.40
Basin S19 0.18
Basin 520 0.18
Basin 521 0.18
Basin S22 0.26
Basin $23 0.30
Basin S24 0.41
Basin 825 0.18
Basin 526 0.24
Basin 527 0.18
Basin 828 0.30
Basin S22 0.18




FCDMC Uncenrtainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 29 1
Basin Name A

Basin $1 0.16
Basin 82 0.16
Basin S3 0.23
Basin S4 0.23
Basin 85 0.16
Basin S6 Q.22
Basin §7 0.23
Basin S8 0.16
Basin S9 0.23
Basin S10 0.17
Basin §11 0.23
Basin S12E 0.31
Basin S12W 0.31
Basin S13 0.31
Basin §14 0.31
Basin §16 0.31
Basin S16N 0.16
Basin 5165 0.31
Basin 817 0.31
Basin S18 0.23

. Basin §19 0.31
Basin 820 0.31
Basin §21 0.3
Basin 822 0.31
Basin §23 0.31
Basin S24 0.25
Basin 525 0.31
Basin 526 0.31
Basin §27 0.31
Basin S28 0.31

Basin 529 0.31




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

|M.E. Simulation 30
Basinﬂ'ame 1A
“Basin S1 0.41
Basin 52 0.41
Basin 83 0.25
Basin S4 0.25
Basin S5 0.41
Basin S6 0.28
Basin 57 0.25
Basin S8 0.41
Basin S9 0.25
Basin 810 0.38
Basin S11 0.25
Basin S12E 0.09
Basin S12W 0.09
Basin S13 0.08
Basin $14 0.09
Basin S15 0.09
Basin S16N 0.41
Basin $163 0.09
Basin S17 0.09
Basin S18 0.25
Basin §19 0.09
Basin $20 0.09
Basin 521 0.09
Basin 522 0.17
Basin $23 0.21
Basin 524 0.27
Basin $25 0.09
Basin S26 0.15
Basin $27 0.09
Basin 528 0.20
Basin S29 0.09




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[W.C. Simulation — ]

Basin Name A .
Basin S1 0.25
Basin §2 0.25
Basin S3 0.21
Basin 54 0.21
Basin 85 0.25

" Basin S6 0.22
Basin 87 0.21
Basin S8 0.25
Basin $9 0.21
Basin S10 0.24
Basin S11 0.21

Basin S12E 0.17

Basin S12W 0.17
Basin $13 0.17
Basin 514 017
Basin S15 017

Basin S16N 0.25
Basin S16S 0.17
Basin 517 0.17
Basin 518 0.21

Basin S20 0.17
Basin S21 0.17
Basin 822 0.20
Basin 523 0.21
Basin 524 0.22
Basin S25 0.17
Basin S26 0.19
Basin 527 0.17
Basin 528 0.21
Basin S29 0.17

l Basin S19 0.17




PPN - S

FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

|M.5. Simulation 3z
Basin Name 1A
Basin S1 0.39
Basin S2 0.39
Basin 83 0.31
Basin S4 0.31
Basin S5 0.39
Basin 56 0.33
Basin 57 0.31
Basin S8 .39
Basin 59 0.31
Basin §10 0.37
Basin S11 0.31
Basin S12E 0.24
Basin $12wW 0.24
Basin §13 0.24
Basin §14 0.24
Basin 515 0.24
Basin S16N 0.39
Basin $168 0.24
Basin S17 0.24
Basin 818 0.31
Basin 519 0.24
Basin S20 0.24
Basin $21 0.24
Basin 822 0.24
Basin 823 0.24
Basin S24 0.30
Basin 525 Q.24
Basin 526 0.24
Basin 527 0.24
Basin S28 0.24
Basin 529 0.24

S




FCDMC Uncertainty and Risk Analysis
Monte Cario Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 33 ]

Basin Name A
Basin $1 0.52
Basin S2 0.52
Basin S3 0.38
Basin S4 0.38
Basin S5 0.52
Basin 86 0.40
Basin S7 0.38
Basin S8 0.52
Basin S9 0.38
Basin S10 0.49
Basin 511 0.38

Basin S12E 0.24

Basin S12W 0.24
Basin $13 0.24
Basin $14 0.24
Basin 515 0.24

Basin 516N 0.562
Basin 5165 0.24
Basin 817 0.24
Basin S18 0.38

Basin S20 0.24
Basin §21 0.24
Basin 522 0.33
Basin S23 0.38
Basin S24 0.41
Basin 525 0.24
Basin S26 0.31
Basin §27 0.24
Basin 528 0.37
Basin S29 0.24

l Basin S19 0.24




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simuiation 34 |
BasIn Name 1A
“Basin S1 0.23
Basin S2 0.23
Basin 83 0.30
Basin S4 0.30
Basin S5 0.23
Basin S6 0.29
Basin S7 0.30
Basin S8 0.23
Basin S9 0.30
Basin $10 0.24
Basin S11 0.30
Basin S12E 0.37
Basin S12wW 0.37
Basin S13 0.37
Basin 814 0.37
Basin S15 0.37
Basin S16N 0.23
Basin $16S 0.37
Basin 517 0.37
Basin §18 Q.30
Basin $19 0.37
Basin S20 0.37
Basin 521 0.37
Basin 822 0.34
Basin 823 0.32
Basin 524 0.29
Basin S25 0.37
Basin S26 0.34
Basin 8§27 0.37
Basin 528 0.32
Basin S29 0.37




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

{™.C. Simulation — 35 |}
B_g'sﬂa Name 1A
Basin S1 0.38
Basin $2 0.38
Basin 53 - 0,38
Basin 84 0.38
Basin §5 0.38
Basin S6 0.38
Basin S7 0.38
Basin S8 0.38
Basin 89 0.38
Basin S10 0.38
Basin S11 0.38
Basin S12E 0.39
Basin S12W 0.39
Basin $13 0.39
Basin S14 0.39
Basin 815 0.39
Basin S16N 0.38
Basin S16S 0.39
Basin S17 0.39
Basin 518 0.38
Basin $19 0.39
Basin S20 0.39
Basin S21 0.39
Basin 522 0.34
Basin 823 0.31
Basin 5§24 0.35
Basin S25 0.39
Basin 526 0.35
Basin S27 0.39
Basin S28 0.31
Basin 529 0.39




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 6 |
Basin Name 1A
Basin S1 0.27
Basin 82 0.27
Basin 83 0.27
Basin 54 0.27
Basin S5 0.27
Basin S6 0.27
Basin 57 0.27
Basin S8 0.27
Basinh S9 0.27
Basin S10 0.27
Basin S11 0.27
Basin S12E 0.28
Basin S12W 0.28
Basin 5§13 0.28 -
Basin S14 0.28
Basin S15 0.28
Basin S16N 0.27
Basin S168 0.28
Basin $17 0.28
Basin S18 0.27
Basin S19 0.28
Basin S20 0.28
Basin S21. 0.28
Basin 522 0.31
Basin S23 0.33
Basin S24 0.30
Basin 825 0.28
Basin 526 0.30
Basin 827 0.28
Basin 528 0.32
Basin S29 0.28




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[MC. Simulation 37 |

Basin Name 1A
Basin S1 0.50
Basin S2 0.50
Basin 83 0.41
Basin 54 0.41
Basin S5 0.50
Basin 56 0.42
Basin 57 0.41
Basin S8 0.50
Basin 59 0.41
Basin S10 0.48
Basin 811 0.41

Basin S12E 0.31

Basin S12W 0.31
Basin 513 0.31
Basin S14 0.31
Basin S15 0.31

Basin S16N 0.50
Basin $16S 0.31
Basin S17 0.31
Basin 518 0.41

Basin S20 0.31
Basin S21 0.31
Basin S22 0.36
Basin $23 0.38
Basin 524 0.42
Basin $25 0.31
Basin $26 0.35
Basin 527 0.31
Basin S28 0.38
Basin 529 0.31

' Basin S19 0.31




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M-C. Simulation 38 ]

Basin Name 1A
Basin §1 0.20
Basin 82 0.20
Basin §3 0.17
Basin 54 0.17
Basin 85 0.20
Basin S6 0.17
Basin 87 0.17
Basin 58 0.20
Basin S9 0.17

Basin S10 0.19
Basin S11 017
Basin S12E 0.13
Basin S12W 0.13
Basin S13 0.13
Basin 514 0.13
Basin S15 0.13
Basin S16N 0.20
Basin $16S 0.13
Basin §17 0.13
Basin S18 0.17
Basin S19 0.13
Basin 520 0.13
Basin 521 0.13
Basin 822 . 0.18
Basin S23 0.19
Basin 524 0.19
Basin S25 0.13
Basin $28 017
Basin S27 0.13
Basin S24 0.19
Basin S29 0.13




FCDMC Uncertainty and Risk Analysis
Monte Cario Adjusted HEC-1 Inputs for Initial Abstraction

[W.C. Simulation 3 i
Basin Egme 1A
Basin S1 0.46
Basin 82 0.46
Basin 83 0.30
Basin 84 0.30
Basin $5 0.46
Basin S6 0.33
Basin S7 0.30
Basin S8 0.46
Basin S9 0.30
Basin S10 0.43
Basin 511 0.30
Basin S12E 0.14
Basin S12W 0.14
Basin S13 0.14
Basin S14 0.14
Basin 815 0.14
Basin S16N 0.46
Basin S165 0.14
Basin $17 0.14
Basin $18 0.30
Basin 519 0.14
Basin S20 0.14
Basin S21 0.14
Basin S22 0.17
Basin 523 0.18
Basin 524 0.29
Basin 525 0.14
Basin 526 0.16
Basin 527 0.14
Basin S28 0.19

Basin S29 0.14




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 40
Basin Name 1A
Basin S1 0.26
Basin 82 Q.26
Basin 83 - 0.24
Basin 54 0.24
Basin S5 0.26
Basin S6 0.25
Basin 57 0.24
Basin S8 0.26
Basin S9 0.24
Basin S10 0.26
Basin S11 0.24
Basin S12E 0.23
Basin S12W 0.23
Basin 513 0.23
Basin S14 0.23
Basin 515 0.23
Basin 816N 0.26
Basin S16S 0.23
Basin 517 0.23
Basin $18 0.24
Basin S19 0.23
Basin S20 0.23
Basin 521 0.23
Basin S22 0.28
Basin 523 0.31
Basin 524 0.28
Basin $25 0.23
Basin S26 0.27
Basin 827 0.23
Basin S28 0.30
Basin 829 0.22




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 41 ]
Basin Ngme 1A
Basin S1 0.17
Basin 82 0.17
Basin 83 0.18
Basin S4 0.18
Basin S5 0.17
Basin S6 0.17
Basin 87 0.18
Basin S8 0.17
Basin 59 0.18
Basin 810 0.17
Basin $11 0.18
Basin S12E 0.18
Basin S12W 0.18
Basin S13 0.18
Basin S14 0.18
Basin §15 0.18
Basin S16N 0.17
Basin S16S " 018
Basin $17 0.18
Basin S18 ©0.18
Basin 519 0.18
Basin S20 0.18
Basin S21 0.18
Basin $22 0.27
Basin 523 0.30
Basin S24 0.23
Basin 525 0.18
Basin S26 0.25
Basin 527 0.18
Basin 528 0.30
Basin $29 0.18




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 42 ]
Basin Ngme 1A
— Basin S1 0.27
Basin 52 0.27
Basin 83 0.28
Basin S4 0.28
Basin S5 0.27
Basin S6 0.28
Basin S7 0.28
Basin S8 0.27
Basin S9 0.28
Basin S10 0.27
Basin S11 0.28
Basin S12E 0.28
Basin S12W 0.28
Basin S13 0.28
Basin 514 0.28
Basin S15 0.28
Basin S16N 0.27
Basin 5168 0.28
Basin S17 0.28
Basin S18 0.28
Basin S19 0.28
Basin 520 0.28
Basin S21 0.28
Basin 8§22 0.26
Basin $23 0.25
Basin S24 0.26
Basin 525 0.28
Basin $26 0.26
Basin $27 0.28
Basin S28 0.25
Basin S29 0.28




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 43 |

Basin Name 1A
Basin S1 - 0.30
Basin S2 0.30
Basin S3 0.23
Basin $4° . 023
Basin S5 0.30
Basin S6 0.24
Basin 57 0.23
Basin S8 0.30
Basin §9 0.23
Basin 810 0.29
Basin S11 0.23
Basin S12E 0.15
Basin S12W 0.15
Basin 513 0.15
Basin S14 0.15
Basin 815 0.15
Basin S16N 0.30
Basin S168 0.15
Basin S17 0.15
Basin §18 0.23

Basin S20 0.15
Basin §21 0.15
Basin 822 0.18
Basin 523 0.19
Basin 8§24 0.23
Basin $25 0.15
Basin 526 0,17
Basin 827 0.15
Basin 528 0.19
Basin $29 0.15

' Basin S19 0.15




FCDMC Uncertainty and Risk Analysis
Monte Cario Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 44 |
Basin N_ame IA_
Basin S1 . 0.37
Basin 52 0.37
Basin S3 0.28
Basin S4 0.28
Basin S5 0.37
Basin S6 0.29
Basin S7 0.28
Basin S8 0.37
Basin S9 0.28
Basin S10 0.35
Basin 511 0.28
Basin $12E 0.18
Basin S12wW 0.18
Basin S13 0.18
Basin §14 0.18
Basin 515 0.18
Basin S16N 0.37
Basin $16S 0.18
Basin S17 0.18
Basin S18 0.28
Basin §19 0.18
Basin S20 0.18
Basin S21 0.18
Basin 822 0.28
Basin §23 0.32
Basin S24 0.32
Basin §25 0.18
Basin 526 0.26
Basin S27 0.18
Basin 528 0.32
Basin S29 0.18




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C_Simulation 45 '}
Basin Name IA
Basin 51 0.30
Basin S2 0.30
Basin 53 0.33
Basin 54 0.33
Basin S5 0.30.
Basin §6 0.32
Basin 87 0.33
Basin 58 0.30
Basin S9 0.33
Basin $10 0.31
Basin 511 0.33
Basin S12E 0.35
Basin S12W 0.35
Basin $13 0.35
Basin S14 0.35
Basin 515 0.35
Basin S16N 0.30
Basin $168 0.35
Basin §17 0.35
Basin S18 0.33
Basin $19 0.35
Basin 520 0.35
Basin 821 0.35
Basin S22 0.30
Basin $23 0.28
Basin S24 0.30
Basin $25 0.35
Basin $26 0.31
Basin $27 0.35
Basin $28 0.29
Basin 529 0.35




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 46 |
Bisln Ngme 1A
Basin St 0.21
Basin 52 0.21
Basin 83 0.29
Basin S4 0.29
Basin S5 0.21
Basin 56 0.28
Basin S7 0.29
Basin S8 0.21
Basin 59 0.29
Basin S10 0.22
Basin 511 0.29
Basin S12E 0.38
Basin S12W 0.38
Basin S13 0.38
Basin S14 0.38
Basin §15 0.38
Basin S16N 0.21
Basin $16S 0.38
Basin 517 0.38
Basin 518 0.29
Basin §19 0.38
Basin S20 0.38
Basin 521 0.38
Basin S22 0.33
Basin 523 0.30
Basin $24 0.27
Basin S25 0.38
Basin S26 0.34
Basin 527 0.38
Basin S28 0.30
Basin S29 0.38




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[W.C. Simuiation —a7 1

Basin Name A
Basin §1 0.18
Basin 82 0.19
Basin S3 0.20
Basin 54 0.20
Basin S5 0.19
Basin S6 0.20
Basin 57 0.20
Basin S8 " 049
Basin 59 0.20
Basin 510 0.19
Basin S$11 0.20

Basin S12E 0.21

Basin S12W 0.21
Basin $13 0.21
Basin §14 0.21
Basin S15 0.21

Basin S16N 0.19
Basin $16S 0.21
Basin 517 0.21
Basin 818 0.20

Basin 520 0.21
Basin 521 0.21
Basin $22 0.24
Basin 523 0.25
Basin 524 0.22
Basin 525 - 0.21
Basin $26 0.23
Basin 527 0.21
Basin S28 0.25
Basin $29 0.21

l Basin 519 0.21




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation — a8 ]
Egsln Name 1A
Basin S1 0.31
Basin §2 0.31
Basin S3 0.26
Basin S4 0.26
Basin S5 0.31
Basin S6 0.27
Basin §7 0.26
Basin S8 0.31
Basin S9 0.26
Basin 510 0.30
Basin S11 0.26
Basin S12E 0.21
Basin S12W 0.21
Basin 513 0.21
Basin S14 0.21
Basin 515 0.21
Basin S16N 0.31
Basin $16S 0.21
Basin S17 0.21
Basin S18 0.26
Basin 519 0.21
Basin 520 0.21
Basin 821 0.21
Basin S22 0.20
Basin 523 0.20
Basin 524 0.25
Basin S25 0.21
Basin 526 0.21
Basin 527 0.21
Basin 528 0.20
Basin S29 0.21




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

IM.C. Simuiation 49 |

Basin Name 1A
Basin S1 0.31
Basin 52 0.31
Basin $3 0.29
Basin 54 0.29
Basin 85 0.31
Basin 86 0.29
Basin S7 0.29
Basin 58 0.31
Basin S9 0.29
Basin S10 0.30
Basin §11 0.29

Basin S12E 0.28

Basin 512w 0.28
Basin 513 0.28
Basin S14 0.28
Basin $15 0.28

Basin S16N 0.31
Basin 5168 0.28
Basin $17 0.28
Basin 518 0.29

Basin S20 0.28
Basin 521 0.28
Basin 522 0.32
Basin 523 0.33
Basin 524 0.32
Basin 525 0.28
Basin 526 0.31
Basin §27 0.28
Basin 528 0.33
Basin 529 0.28

' Basin 519 0.28




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 50 |
Bgs_in Nﬁ 1A
Basin S1 0.39
Basin 52 0.39
.Basin 53 0.26
Basin S4 0.26
Basin S5 0.38
Basin S6 0.29
Basin 57 0.26
Basin S8 0.39
Basin S9 0.26
Basin S10 0.37
Basin S11 0.26
Basin S12E 0.14
Basin S12W 0.14
Basin 513 .14
Basin S14 0.14
Basin S15 0.14
Basin S16N 0.32
Basin $168 0.14
Basin S17 0.4
Basin S18 0.26
Basin 519 0.14
Basin S20 0.14
Basin S21 .14
Basin S22 0.18
Basin 523 0.21
Basin §24 0.27
Basin 825 014
Basin S26 0.17
Basin 527 0.14
Basin 528 0.21
Basin $29 0.14




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 inputs for initial Abstraction

[M.C. Simulation 51 1

Basin Name 1A
Basin S1 0.36
Basin S2 0.36
Basin 83 0.27
Basin 84 0.27
Basin 85 0.36
Basin S6 0.29
Basin 57 0.27
Basin S8 0.36
Basin S8 0.27
Basin S10 0.34
Basin S11 0.27

Basin S12E 0.19

Basin S12W 0.19
Basin S13 0.19
Basin 8§14 0.19
Basin S15 0.19

Basin S16N 0.36

Basin $16S 0.19
Basin 517 0.19
Basin S18 0.27
Basin 519 0.19
Basin 820 0.19
Basin 521 0.19
Basin 22 0.19
Basin 523 0.19
Basin 524 0.26
Basin 525 0.19
Basin S26 0.19
Basin $27 0.19
Basin S28 0.19
Basin 529 0.19




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 52 |
Ba_sin Ngme 1A
Basin S1 0.12
Basin 52 0.12
Basin 83 012
Basin S4 0.12
Basin S5 012
Basin 56 0.12
Basin S7 0.12
Basin S8 0.12
Basin S9 0.12
Basin 510 0.12
Basin S11 0.12
Basin S12E 0.12
Basin S12W 0.12
Basin $13 0.12
Basin 514 0.12
Basin 815 0.12
Basin S16N 0.12
Basin $168 0.12
Basin §17 0.12
Basin S18 0.12
Basin 519 0.12
Basin §20 0.12
Basin S21 0.12
Basin 522 0.17
Basin $23 0.20
Basin 524 0.15
Basin 8§25 0.12
Basin 526 0.16
Basin §27 0.12
Bagin 528 0.19
Basin 529 0.12




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M-C. Simulation 53 ]
Basin Name iA '
Basin S1 0.25
Basin §2 0.25
Basin S3 0.25
Basin §4 0.25
Basin S5 0.25
Basin $6 0.25
Basin §7 0.25
Basin S8 0.25
Basin 59 0.25
Basin S10 0.25
Basin S11 0.25
Basin S12E 0.26
Basin S12W 0.26
Basin S$13 0.26
Basin S14 0.26
Basin S$15 0.26
Basin S16N 0.25
Basin $S16S 0.26
Basin $17 0.26
Basin $18 0.25
Basin 819 0.26
Basin $20 0.26
Basin 821 0.26
Basin 522 0.37
Basin S23 0.42
Basin 524 0.33
Basin 525 0.26
Basin S26 0.34
Basin 527 0.26
Basin 528 042

Basin 529 0.26




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 54 |
Bgsin Name 1A
Basin 51 0.32
Basin 52 0.32
Basin 53 0.22
Basin S4 0.22
BasinS5 __ -  0.32
Basin S6 0.24
Basin S7— -(0.22
Basin S8 0.32
Basin S9 0.22
Basin S10 0.30
Basin S11 0.22
Basin S12E 0.12
Basin S12W 0.12
Basin $13 012
Basin S14 0.12
Basin S15 0.12
Basin S16N 0.32-
Basin S16S5 0.12
Basin S17—" 0.12
Basin 518 0.22
Basin 819 0.12
Basin 520 0.12
Basin S21 0.12
Basin S22 0.15
Basin 523 0.17
Basin 524 0.22
Basin S25 0.12
Basin 526 0.14
Basin S27 0.12
Basin 528 0.16
Basin $29 0.12




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M-C- Simulation 55 ]
Ba_sin MName 1A
Basin 91 0.42
Basin §2 0.42
Basin 83 0.30
Basin S4 0.30
Basin §5 0.42
Basin S6 0.32
Basin §7 0.30
Basin S8 , 0.42
Basin S9 0.30
Basin §10 0.39
Basin S11 0.30
Basin S12E 0.18
Basin S12wW 0.18
Basin $13 0.18
Basin 514 0.18
Basin 815 0.18
Basin S16N 0.42
Basin $16S 0.18
Basin 817 0.18
Basin S18 Q.30
Basin 819 0.18
Basin S20 0.18
Basin 521 0.18
Basin S22 0.20
Basin S23 0.20
Basin 524 0.29
Basin 825 0.18
Basin 526 0.19
Basin S27 0.18
Basin 528 0.20
Basin 529 0.18




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 56 |
Ba_sln Name 1A
Basin 51 0.44
Basin 52 0.44
Basin 53 0.29
Basin 54 0.29
Basin S5 0.44
Basin S6 0.32
Basin 87 0.29
Basin S8 0.44
Basin S9 0.29
Basin S10 041
Basin 511 0.29
Basin S12E 0.15
Basin $12W 0.15
Basih S13 0.15
Basin S14 0.15
Basin §15 0.15
Basin S16N 0.44
Basin $16S 0.15
Basin $17 0.15
Basin S18 0.29
Basin 519 0.15
Basin S20 0.15
Basin S21 0.15
Basin 822 0.20
Basin §23 0.22
Basin S24 0.30
Basin 825 0.15
Basin 326 0.19
Basin S27 0.15
Basin S28 0.22
Basin S29 0.15




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. SimuTation 57 ]

Basin Name 1A
Basin S1 0.27
Basin S2 0.27
Basin S3 0.21
Basin 54 0.21
Basin §5 0.27
Basin S6 0.22
Basin 57 0.21
Basin 58 (.27
Basin S9 0.21
Basin S10 0.26

Basin S11 0.21

Basin S12E 0.15

Basin S12W 0.16
Basin §13 0.15

Basin S14 0.15
Basin S15 0.15
Basin S16N 0.27
Basin 5165 0.15
Basin 517 0.15
Basin 518 0.21
Basin 519 0.15
Basin 520 0.15
Basin 521 0.15
Basin S22 0.23
Basin 523 0.27
Basin 524 0.25
Basin 525 0.15
Basin S26 0.21
Basin S27 0.15
Basin 528 0.27

Basin 529 0.15




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 58 |

_Bgsln Name 1A
Basinh S1 0.12
Basin §2 0.12
Basin S3 0.16
Basin S4 0.16
Basin S5 0.12
Basin S6 0.15
Basin S7 0.16
Basin S8 0.12
Basin 59 0.16
Basin 510 0.13
Basin 511 0.16

Basin S12E 0.19
Basin S12W .19
Basin 513 0.19
Basin $14 0.19
Basin 515 0.19
Basin S16N 0,12
Basin §16S 0.19
Basin St17 0.19
Basin S18 0.16
Basin 519 0.19
Basin S20 0.19
Basin 821 0.19
Basin 522 0.26
Basin $23 0.29
Basin $24 0.21
Basin 525 0.19
Basin $526 0.24
Basin 527 0.19
Basin $28 0.29
Basin $29 0.19




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[m.C. Simulation 59 |
Basin Name 1A
Basin 51 0.55
Basin 82 - 0.55
Basin S3 0.40
Basin 54 0.40
Basin 55 0.55
Basin 56 0.43
Basin 87 0.40
Basin S8 0.55
Basin $9 0.40
Basin S10 : 0.52
Basin S11 0.40
Basin S12E 0.26
Basin S12W 0.26
Basin 513 0.26
Basin S14 0.26
Basin S15 0.26
Basin S16N 0.55
Basin $163 0.26
Basin $17 0.26
Basin 518 0.40
Basin 519 0.26
Basin S20 0.26
Basin S21 0.26
Basin S22 0.31
Basin 823 0.34
Basin 524 0.41
Basin S25 0.26
Basin S26 0.30
Basin S27 0.26
Basin S28 0.34
Basin S29 0.26




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simutation 60 }
Basin Name 1A
Basin 51 0.56
Basin 82 0.56
Basin 53 0.41
Basin 5S4 0.41
Basin 85 0.56
Basin S6 0.44
Basin 57 0.41
Basin S8 0.56
Basin S9 0.41
Basin S10 0.53
Basin 511 0.41
Basin S12E 0.26
Basin S12W 0.26
Basin 513 0.26
Basin S14 0.26
Basin S15 0.26
Basin S16N 0.56
Basin $16S 0.26
Basin 517 0.26
Basin S18 0.41
Basin $19 0.26
Basin $20 0.26
Basin $21 0.26
Basin S22 0.29
Basin 823 0.30
Basin 524 0.40
Basin 525 0.26
Basin S26 0.28
Basin 527 0.26
Basin S28 0.30
Basin 529 0.26




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[7C. Simulation &1 1

Basin Name 1A
Basin S1 0.26
Basin S2 0.26
Basin S3 0.18
Basin 54 0.18
Basin S6 0.26
Basin 56 0.19
Basin §7 0.18
Basin 58 0.26
Basin S9 0.18

Basin 510 0.24
Basin S11 0.18
Basin S12E 0.10
Basin S12W 0.10
Basin 513 0.10
Basin S14 0.10
Basin S15 0.10
Basin S16N 0.26
Basin S16S 0.10
Basin 517 0.10
~Basin 518 0.18
Basin 819 0.10.
Basin 520 0.10,
Basin 521 010
Basin S22 -7 0.1
Basin 523 0.11
Basin 524 0.17
Basin 525 0.10
Basin 526 0.11
Basin 527 0.10
Basin 528 0.1
Basin S29 0.10




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 62 B
Basin Name 1A
~ Basin S1 0.34

Basin S2 0.34
Basin 83 0.28
Basin S4 0.28
Basin S5 0.34
Basin S6 0.29
Basin 87 0.28
Basin S8 0.34
Basin S9 0.28
Basin S10 0.33
Basin S11 0.28
Basin S12E 0.22
Basin S12W 0.22
Basin $13 0.22
Basin S14 0.22
Basin S15 0.22
Basin S16N 0.34
Basin $16S 0.22
Basin S17 0.22
Basin S18 . . 0.28
Basin $19 : 0.22
Basin S20 0.22
Basin S21 0.22
Basin S22 0.23
Basin §23 0.24
Basin S24 0.28
Basin 825 0.22
Basin 526 0.23
Basin 527 0.22
Basin 528 0.24
Basin S29 0.22




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[W.C. Simuiation 63 |
Basin Name ' 1A
Basin 51 0.55
Basin 52 0.55
Basin S3 0.38
Basin 84 0.38
Basin S5 0.55
Basin S6 0.41
Basin 57 0.38
Basin S8 0.56
Basin 89 0.38
Basin S10 0.52
Basin S11 0.38
Basin S12E 0.20
Basin S12W 0.20
Basin S13 0.20
Basin S14 0.20
Basin 815 0.20 -
Basin S16N 0.55
Basin $165 0.20
Basin 817 0.20
Basin S18 0.38
Basin 519 0.20
Basin 820 0.20
Basin S21 0.20
Basin 822 0.25
Basin 523 0.28
Basin S24 0.38
Basin S25 0.20
Basin 526 0.24
Basin 527 0.20
Basin 528 0.28
Basin $29 0.20




FCDMC Uncertainty and Risk Analysis
Monte Cario Adjusted HEC-1 Inputs for Initial Abstraction

[¥i.C. Simulation 64 i

Bgsln Na_ame : 1A
Basin S1 0.28
Basin 52 0.26
Basin 53 0.25
Basin S4 0.26
Basin S5 0.26
Basin S6 0.26
Basin S7 0.25
Basin §8 0.26
Basin S9 0.25
Basin 810 0.26
Basin S11 0.25

Basin S12E 0.24

Basin S12wW 0.24

Basin $13 0.24
Basin S14 0.24
Basin S15 0.24
Basin S16N 0.26 .
Basin S16S 0.24
Basin $17 0.24
Basin S18 0.25
Basin S19 0.24
Basin 520 0.24
Basin 521 0.24
Basin S22 0.27
Basin S23 0.28
Basin 824 0.27
Basin $25 0.24%,
Basin S26 0.26
Basin S27 0.24
Basin 528 0.28
Basin 529 0.24




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[W.C. Simulation 65 |
Basin Neme IA
Basin S1 0.14
Basin S2 0.14
Basin S3 0.16
Basin 54 0.16
Basin S5 0.14
Basin 56 0.15
Basin 57 0.16
Basin S8 0.14
Basin 59 0.16
Basin S10 0.14
Basin S11 0.16
Basin S12E 0.18
Basin S12wW 0.18
Basin S13 0.18
Basin. $14 0.18
Basin 515 0.18
Basin S16N 0.14
Basin $165 0.18
Basin S17 0.18
Basin 518 0.16
Basin 519 0.18
Basin S20 0.18
Basin 521 0.18
Basin 522 0.23
Basin 523 0.26
Basin 524 0.20
Basin S25 0.18
Basin S26 0.22
Basin 527 0.18
Basin 528 0.26
Basin 529 0.18




FCDMC Uncertainty and Risk Analysis
Monte Cario Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 66 |
Btlsin Name 1A
Basin 51 0.50
Basin S2 (.50
Basin S3 0.32
Basin S4 0.32
Basin S5 0.50
Basin 56 0.36
Basin S7 0.32
Basin S8 0.50
Basin 59 0.32
Basin 510 0.47
Basin S$11 0.32
Basin S12E 0.14
Basin S12W 0.14
Basin S$13 .14
Basin S14 0.14
Basin S15 0.14
Basin S16N 0.50
Basin 5165 0.14
Basin S17 0.14
Basin 518 0.32
Basin 519 014
Basin S20 0.14
Basin 521 0.14
Basin §22 0.19
Basin §23 0.22
Basin 524 0.32
Basin 825 0.14
Basin 526 0.18
Basin S27 0.14
Basin 528 0.21
Basin S29 0.14

l




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 67 ]
Basin Ngye 1A
Basin S1 0.27
Basin S2 0.27
Basin 53 0.23
Basin 54 0.23
Basin S5 0.27
Basin S6 .24
Basin 57 0.23
Basin S8 0.27
Basin S9 0.23
Basin S10 0.26
Basin 511 0.23
Basin S12E 0.19
Basin S12W 0.19
Basin $13 0.19
Basin 514 0.19
Basin S15 0.19
Basin S16N 0.27
Basin S165 0.19
Basin S17 019
Basin S18 0.23
Basin S19 . 0.19
Basin S20 0.19
Basin S21 0.19
Basin S22 0.32
Basin S23 0.38
Basin 824 0.31
Basin 525 0.19
Basin S26 0.29
Basin 527 0.19
Basin S28 0.38
Basin 529 0.19




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 inputs for Initial Abstraction

[M.C. Simulation 68 }

Basin Name A
Basin S1 0.36
Basin 82 0.36
Basin S3 0.32
Basin 84 0.32
Basin S5 0.36
Basin S6 0.32
Basin 57 0.32
Basin S8 0.36
Basin 59 0.32
Basin S10 0.35.
Basin S11 0.32

Basin S12E 0.27

Basin S12W 0.27

Basin S13 0.27
Basin S14 0.27
Basin 515 0.27
Basin S16N 0.36
Basin 816S - 027
Basin $17 0.27
Basin S18 0.32
Basin 519 0.27
Basin S20 0.27
Basin 521 0.27
Basin 522 0.27
Basin 523 0.27
Basin S24 0.31
Basin 525 0.27
Basin S26 0.27
Basin 827 0.27
Basin $28 0.27
Basin 829 0.27




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 69 |
Basin Name 1A
Basin S1 0.49
Basin S2 0.49
Basin S3 0.44
Basin 54 0.44
Basin 85 0.49
Basin S6 0.45
Basin S7 0.44
Basin 88 0.49
Basin S9 0.44
Basin $10 0.48
Basin S11 0.44
Basin $12E 0.39
Basin S12W 0.39
Basin $13 0.39
Basin S14 0.39
Basin S15 0.39
Basin S16N 0.49
Basin $168 0.39
Basin 817 0.39
Basin 518 0.44
Basin 519 0.39
Basin 520 0.39
Basin 521 0.39
Basin 522 0.34
Basin 523 0.32
_ Basin 524 0.40
Basin 525 0.39
Basin 526 0.35
Basin $27 0.39
Basin S28 T 032

Basin 529 0.39




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 70 |
ga_sin Ngme 1A
Basin S1 0.44
Basin S2 0.44
Basin 83 0.38
Basin 84 0.38
Basin S6 0.44
Basin 86 0.39
Basin 57 0.38
Basin SB 0.44
Basin S9 0.38
Basin S10 0.43
Basin S11 0.38
Basin S12E 0.32
Basin S12W 0.32
Basin S13 032
Basin S14 0.32
Basin §15 0.32
Basin S16N 0.44
Basin $S16S 0.32
Basin 517 0.32
Basin S18 0.38
Basin S19 0.32
Basin 520 0.32
Basin §21 0.32
Basin 522 0.27
Basin $23 0.25
Basin S24 0.34
Basin 825 0.32
Basin S26 0.28
Basin 827 0.32
Basin 528 0.25
Basin $29 0.32




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 71|
Batsin Name iA
Basin S1 0.24
Basin 52 0.24
Basin S3 0.26
Basin 54 0.26
Basin 55 0.24
Basin 56 0.26
Basin 57 0.26
Basin S8 0.24
Basin S9 " 0.26
Basin S10 0.24
Basin S11 0.26
Basin S12E 0.29
Basin S12wW 0.29
Basin 813 0.29
Basin 514 0.29
Basin S15 0.29
Basin S16N 0.24
Basin $16S 0.29
Basin 517 0.29
Basin $18 0.26
Basin $19 0.29
Basin 520 0.29
Basin S21 0.29
Basin S22 0.28
Basin $23 0.27
Basin 524 .26
Basin 525 0.29
Basin 526 0.28
Basin 827 0.29
Basin S28 0.27
Basin S29 0.29




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 72 1

Basin Ngme 1A
Basin S1 0.14
Basin §2 0.14
Basin S3 0.15
Basin 84 0.15
Basin 85 0.14
Basin S6 0.15
Basin S7 0.15
Basin S8 0.14
Basin S9 0.15
Basin S10 0.14
Basin S11 0.15

Basin S12E 0.17

Basin S12W 0.17
Basin 513 0.17
Basin 514 0.17
Basin $15 017

Basin S16N 0.14

Basin S16S 0.17
Basin S17 017
Basin S18 0.15

Basin S19 0.17
Basin S20 0.17
Basin S21 0.17
Basin 822 0.25
Basin S23 0.29
Basin S24 0.21
Basin 825 0.17
Basin 526 0.23
.Basin S27 0.17
Basin S28 0.29
Basin $29 0.17




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 73 1

Basin Name 1A
Basin S1 0.28
Basin S2 0.28
Basin S3 0.33
Basin 54 0.33
Basin $5 0.28
Basin S6 0.32
Basin 57 0.33
Basin 58 0.28
Basin S9 0.33
Basin S10 .29
Basin S11 0.33

Basin S12E 0.37

Basin S12W 0.37
Basin $13 0.37
Basin 514 0.37
Basin 315 0.37

Basin S16N 0.28

Basin $168 0.37

Basin $17 0.37
Basin S18 0.33
Basin S19 0.37
Basin 520 0.37
Basin 521 0.37
Basin 522 0.36
Basin 523 0.36
Basin 524 0.33
Basin S25 0.37
Basin S26 0.36
Basin 827 0.37
Basin 528 0.36
Basin 529 0.37




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 74 |
Basin Ngme 1A

~ Basin S1 0.38
Basin 82 0.38
Basin S3 0.29
Basin 54 0.29

Basin §5 0.38
Basin S6 0.31
Basin S§7 0.29
Basin S8 0.38
Basin 89 0.29
Basin S10 0.36
Basin S11 0.29
Basin S12E 0.20
Basin S12W 0.20
Basin §13 0.20
Basin $14 0.20
Basin §15 0.20
Basin S16N 0.38
Basin S16S 0.20
Basin $17 0.20
Basin 818 0.29
Basin S19 0.20
Basin S20 0.20
Basin S21 0.20
Basin S22 0.35
Basin S23 0.42
Basin S24 0.37
Basin S25 0.20
Basin S26 0.32
Basin $27 0.20
Basin 528 0.42
Basin 529 0.20




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simuiation 75 |
Basin Name IA
Basin S1 0.29
Basin 52 0.29
Basin 53 0.23
Basin S4 0.23
Basin S5 0.29
Basin 56 0.24
Basin §7 0.23
Basin 58 0.29
Basin S9 0.23
Basin $10 0.28
Basin 511 0.23
Basin S12E 0.16
Basin S12W 0.16
Basin 513 0.16
Basin 514 0.16
Basin $15 0.16
Basin S16N 0.29
Basin $165 0.16
Basin $17 0.16
Basin S18 0.23
Basin 819 0.18
Basin 520 0.16
Basin S21 0.16
Basin $22 0.19
Basin 523 0.21
Basin 524 0.23
Basin 5256 0.16
Basin 526 0.1¢
Basin S27 0.16
Basin S28 0.21
Basin S29 0.16




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 inputs for Initial Abstraction

[M.C. Simulation 76 |
Basin ﬂgme IL ‘
Basin S1 0.56
Basin 52 0.56
Basin 83 0.34
Basin 84 0.34
Basin S5 0.56
Basin S6 0.39
Basin 57 0.34
Basin S8 0.56
Basin S9 0.34
Basin 510 0.52
Basin 511 0.34
Basin S12E 0.12
Basin S12W 0.12
Basin 513 0.12
Basin S14 0.12
Basin S15 0.12
Basin S16N 0.56
Basin S16S 0.12
Basin S17 0.12
Basin $18 0.34
Basin $19 0.12
Basin 820 0.12
Basin 521 0.12
Basin 522 0.23
Basin S23 0.28
Basin 524 0.37
Basin 525 -0.42
Basin $26 0.20
Basin 527 0.12
Basin S28 0.28
Basin 529 012




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 77 ]
Basin Name 1A
Basin 91 0.49
Basin 82 0.49
Basin S3 0.29
Basin S4 0.29
Basin 85 0.49
Basin S6 0.33
Basin S7 0.29
Basin S8 0.49
Basin S9 0.29
Basin S10 0.45
Basin S11 0.29
Basin S12E 0.09
Basin S12W 0.09
Basin 513 0.09
Basin 514 0.09
Basin S15 0.09
Basin S16N 0.49
Basin S168 0.09
Basin 517 0.08
Basin $18 0.29
Basin S19 0.09
Basin S20 0.09
Basin S21 0.09
Basin 522 0.19
Basin 523 0.24
Basin 524 0.32
Basin 525 0.09
Basin 526 0.17
Basin 827 0.09
Basin S28 0.24
Basin 529 0.09




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simufation 78 ]
Basin Name 1A
"Basin 51 0.35
Basin S2 0.35
Basin 83 0.32
Basin 54 0.32
Basin S5 0.35
Basin S6 0.33
Basin S7 0.32
Basin S8 0.35
Basin S9 0.32
Basin 510 0.34
Basin 511 0.32
Basin S12E 0.30
Basin S12W 0.30
Basin $13 0.30
Basin S14 0.30
Basin $15 0.30
Basin S16N 0.35
Basin S165 0.30
Basin §17 0.30
Basin S18 0.32
Basin §19 0.30
Basin 20 0.30
Basin 521 0.30
Basin 522 0.40
Basin 523 0.45
Basin 524 0.39
Basin S25 0.30
Basin 526 0.38
Basin 527 0.30
Basin S28 0.45
Basin S29 0.30




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

IM.C. Simulation ~ 79 1

Basin Name IA_
Basin S1 0.27
Basin 52 0.27
Basin S3 0.30
Basin 54 0.30
Basin S5 0.27
Basin S6 0.29
Basin S7 0.30
Basin S8 0.27
Basin S9 0.30
Basin $10 0.27
Basin S11 0.30

Basin S12E . 0.33

Basin 512W 0.33.
Basin $13 0.33
Basin 514 0.33

Basin 515 0.33

Basin S16N 0.27

Basin $16S 0.33
Basin S17 0.33
Basin $18 0.30
Basin 519 0.33

Basin S20 0.33
Basin 521 0.33
Basin 522 0.30
~ Basin 523 0.28
Basin 524 0.28 -
Basin 525 0.33
Basin S26 0.30
Basin 527 0.33
Basin 528 0.28
Basin 529 0.33




' FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 80 |
Basin Ngme tA
Basin S1 0.29
Basin S2 0.29
Basin S3 0.31
Basin S4 0.31
Basin S5 0.29
Basin 56 0.30
Basin §7 0.31
Basin S8 0.29
Basin S9 .31
Basin S10 0.29
Basin 511 0.31
Basin S12E 0.33
Basin S12W 0.33
Basin $13 0.33
Basin S14 0.33
Basin S15 - 0.33 -
Basin S16N 0.29
Basin $16S 0.33
Basin 517 0.33
Basin S18 0.31
Basin 5§19 0.33
Basih S20 0.33
Basin 821 - 0.33
Basin 822 0.34
Basin $23 0.34
Basin 524 0.32
Basin $25 0.33
Basin S26 0.34
Basin S27 0.33
Basin 528 0.34
Basin S29 0.33




- FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1‘ Inputs for Initial Abstraction

[M.C. Simulation 81 |

Basin Name 1A
Basin $1 0.58
Basin 52 0.58
Basin 53 0.41
Basin S4 0.41
Basin S5 0.58
Basin 56 0.44
Basin §7 0.41
Basin S8 0.58
Basin S9 0.41
Basin S10 0.54
Basin S11 0.41

Basin $12E 0.23

Basin S12W 0.23

Basin S13 0.23
Basin S14 0.23
Basin S15 0.23

Basin S16N 0.58

Basin S16S 0.23
Basin 517 0.23

Basin S18 0.41
Basin S19 0.23
Basin 520 0.23
Basin S21 0.23
Basin S22 0.27
Basin 523 0.29
Basin 524 0.40
Basin 825 0.23
Basin 526 0.26
Basin 827 0.23
Basin 528 0.29
Basin S29 0.23




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 82 1
Ba_sln Name 1A
Basin 51 - 0.33
Basin 52 0.33
Basin S3 0.28
Basin S4 0.28
Basin S5 0.33
Basin S6 0.29
Basin 57 0.28
Basin S8 0.33
Basin 59 0.28
Basin 510 0.32
Basin $11 0.28
Basin S12E 0.23
Basin S12W 0.23
Basin S13 0.23
Basin S14 0.23
Basin S15 0.23
Basin S16N 0.33
Basin §16S 0.23 -
Basin S17 0.23
Basin. 518 0.28
Basin $19 0.23
Basin $20 0.23
Basin S21 0.23
Basih S22 0.23
Basin 523 0.22
Basin S24 0.27
Basin 525 0.23
Basin S26 0.23
Basin S27 0.23
Basin S28 0.22
Basin S29 0.23




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 83 ]
Basin Name 1A
Basin S1 0.24
Basin S2 0.24
Basin $3 0.19
Basin $4 0.19
Basin 85 0.24
Basin $6 0.20
Basin 57 019
Basin $8 0.24
Basin S9 0.19
Basin S10 0.23
Basin S11 Q.19
Basin S12E 0.14
Basin 512w 0.14
Basin $13 0.14
Basin 514 0.14
Basin 815 0.14
Basin S16N 0.24
Basin S165 0.14
Basin S17 0.14
Basin 518 0.19
Basin S19 0.14
Basin S20 0.14
Basin S21 0.14
Basin 522 0.25
Basin §23 0.31
Basin 524 0.26
Basin 525 0.14
Basin 526 0.23
Basin S27 0.14
Basin S28 0.31
Basin 529 0.14




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 84 |

Ba_sln Ngme 1A
Basin S1 0.33
Basin 82 0.33
Basin 83 0.22
Basin S4 0.22
Basin S5 0.33
Basin S6 0.24
Basin 57 0.22
Basin S8 0.33
Basin S9 0.22
Basin 8§10 0.31
Basin S11 0.22

Basin S12E 0.1

Basin S12W 0.11

Basin 513 0.11
Basin 514 0.11
Basin S15 0.11
Basin S16N 0.33
- Basin $16S 0.11
Basin S17 0.1
Basin S18 0.22
Basin S19 0.11
Basin S20 .11
Basin 821 0.1
Basin S22 0.20
Basin §23 0.24
Basin 524 0.26
Basin §25 0.1
Basin 526 0.18
Basin 527 0.11
Basin 528 0.24
Basin 529 0.11




- FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for initial Abstraction

[M.C. Simuiation 85 i
Basin Name 1A
.Basin $1 0.34
Basin S2 0.34
Basin S3 0.26
Basin 54 0.26
Basin S5 0.34
Basin S6 0.28
Basin S§7 0.26
Basin S8 0.34
Basin 59 0.26
Basin S10 0.33
Basin S11 0.26
Basin S12E 0.18
Basin S12W 0.18
Basin 513 0.18
Basin S14 0.18
Basin S15 " 0.18
Basin S16N 0.34
Basin 81638 0.18
Basin $17 018 -
Basin $18 0.26
Basin 519 0.18
Basin S20 0.18
Basin 521 0.18
Basin 522 0.24
Basin 523 0.26
Basin 824 0.28
Basin 825 0.18
Basin 526 0.23
Basin 527 0.18
Basin 528 0.26
Basin S29 0.18




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction:

[M.C. Simulation 86|
Basin Ngme IA__
Basin S1 0.15
Basin S2 0.15
Basin S3 0.16
Basin S4 © 0.16
Basin S5 0.15
Basin S6 0.16
Basin S7 0.16
Basin S8 0.15
Basin S9 0.16
Basin S10 0.15
Basin S11 0.16
Basin S12E 0.16.
Basin S12W 0.18
Basin 513 0.16
Basin S14 0.16
Basin 815 0.16
Basin $16N 0.15
Basin 5165 0.16
Basin S17 0.18
Basin S18 0.16
Basin 519 0.16
Basin S20 0.16
Basin S21 0.16
Basin 822 0.21
Basin $23 0.23
Basin 24 0.19
Basin $25 0.16
Basin S26 0.20
Basin 527 0.16
Basin 528 0.23
Basin 529 0.16




FCDMC U'ncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 87 |

Basin Name 1A
Basin S1 0.42
Basin $2 0.42
Basin 83 0.33
Basin S4 0.33
Basin 85 0.42
Basin $6 ‘ 0.35
Basin S7 0.33
Basin S8 0.42
Basin 89 0.33

Basin 510 0.40
Basin S11 0.33

Basin S12E 0.24 .

Basin S12W 0.24
Basin S13 0.24

Basin 514 0.24
Basin S15 0.24
Basin S16N 0.42
Basin §16S 0.24
Basin S17 - 0.24
Basin S18 0.33
Basin S19 0.24
‘Basin 820 0.24
Basin 521 0.24
Basin 522 0.23
Basin 523 0.22
Basin 524 0.30
Basin S25 0.24
Basin S26 0.23
Basin S27 0.24
Basin 528 0.22

Basin S29 0.24




FCDMC Uncertainty and Risk Analysis
Monts Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 88 |
Basin Ngme 1A
Basin S1 0.33
Basin S2 0.33
Basin 83 0.29
Basin S4 0.29
Basin S5 0.33
Basin S6 . 0.30
Basin S7 0.29
Basin S8 0.33
Basin S9 0.29
Basin S10 0.32
Basin S11 0.29
Basin S12E 024
Basin S12W 0.24
Basin $13 0.24
Basin S14 0.24
Basin 815 0.24
Basin S16N 0.33
Basin 5165 0.24
Basin §17 0.24
Basin $18 - 0.29
Basin S19 0.24
Basin S20 0.24
Basin 521 0.24
Basin 522 0.25
Basin 523 0.26
Basin $24 0.29
Basin S25 0.24
Basin 526 0.25
Basin §27 0.24
Basin 528 0.26
Basin 829 0.24




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 89 I
Basin Name IA
Basin 51 0.16
Basin $2 0.16
Basin 83 0.14
Basin 54 0.14
Basin 85 0.16
Basin S6 0.15
Basin S7 0.14
Basin S8 0.16
Basin 59 0.14
Basin 510 0.16
Basin S11 0.14
Basin S12E& 0.12
Basin S12wW 0.12
Basin 513 0.12
Basin S14 0.12
Basin S15 0.12
Basin S16N 0.16
Basin $16S 0.12
Basin 817 0.12
Basin S18 0.14
Basin S19 0.12
Basin $20 0.12
Basin S21 0.12
Basin 822 0.12
Basin 523 0.12
Basin 524 0.14
Basin 525 0.12
Basin S26 0.12
Basin 527 0.12
Basin 528 0.12
Basin 529 0.12




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

|M.C. Simulation 90 |

Bglsln Ngme 1A
Basin S1 0.52
Basin 82 0.52
Basin S3 0.35
Basin 534 0.35
Basin S5 0.52
Basin S6 0.38
Basin 87 0.35
Basin S8 0.52
Basin S9 0.35
Basin 510 0.49
Basin 511 0.35

Basin S12E 0.19

Basin S12W 0.19
Basin S13 0.19
Basin S14 0.19
Basin 815 0.19

Basin S16N 0.52

Basin $16S 0.19

Basin $17 0.19
Basin S18 0.35
Basin S19 Q.18 -
Basin §20 0.19
Basin $21 0.19
Basin 522 0.28
Basin 823 ' 0.33
Basin S24 0.38
Basin S25 0.19
Basin 526 0.26
Basin S27 0.19
Basin 528 0.33
Basin $29 0.18




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 91 |

Basin Name 1A
Basin S1 0.29
Basin S2 0.29
Basin S3 0.29
Basin 54 0.29
Basin S5 0.29
Basin 86 0.29
Basin 57 0.29
Basin S8 0.29

-Basin S9 0.29
Basin S10 0.29
Basin S11 0.29 -

Basin S12E 0.30

Basin S12W 0.30
Basin S13 0.30
Basin 514 0.30
Basin 515 0.30

Basin S16N 0.29

Basin $16S 0.30

Basin 517 0.30
Basin §18 0.29
Basin 519 0.30
Basin S20 0.30
Basin S21 0.30
Basin 522 0.35
Basin 523 0.37
Basin S24 0.33
Basin $25 0.30
Basin S26 0.34
Basin S27 0.30
Basin 828 0.37
Basin S29 0.30




| FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 92 1

Besln Name 1A
Basin S1 0.35
Basin 82 0.35
Basin 83 0.28
Basin S4 . 0.28
Basin S5 0.35
Basin 56 . 0.29
Basin §7 0.28
Basin S8 0.35
Basin S9 0.28
Basin S10 0.33
Basin S11 0.28

Basin S12E 0.20

Basin S12W 0.20

Basin $13 0.20
Basin S14 0.20
Basin 515 0.20
Basin S16N 0.35
Basin S165 0.20
Basin S17 0.20
Basin S18 0.28
Basin 519 0.20
Basin S20 0.20
Basin 821 0.20
Basin 522 0.22
Basin $23 0.23
Basin 524 0.27
Basin $25 0.20
Basin 526 0.22
Basin 527 0.20
Basin S28 0.23
Basin S29 0.20




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M-C. Simulation 93 |
Basin Name IA
Basin S1 0.11
Basin S2 0.11
Basin S3 0.10
Basin 84 0.10
Basin 85 0.11
Basin 56 0.11
Basin 57 0.10
Basin S8 0.1
Basin S9 0.10
Basin S10 0.11
Basin S11 0.10
Basin S12E 0.10
Basin S12W 0.10
Basin 513 0.10
Basin S14 0.10
Basin S15 0.10
Basin S16N 0.11
Basin $16S 0.10
Basin S17 0.10
Basin S18 0.10
Basin 519 0.10
Basin 520 0.10
Basin $21 0.10
Basin 522 0.22
Basin 523 0.28
Basin 524 0.19
Basin 25 0.10
Basin S26 0.20
Basin S27 0.10
Basin S28 0.28
Basin 529 0.10




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for initial Abstraction

[M.C. Simuiation 94 |
Belsln Ngme iA
Basin S1 0.40
Basin S2 0.40
Basin 83 0.30
Basin 54 - 0.30
Basin S5 0.40
Basin S6 0.32
Basin §7 0.30
Basin S8 0.40
Basin 59 0.30
Basin $10 0.38
Basin S11 030
Basin S12E 0.21
Basin S12W 0.21
Basin 513 0.21
Basin 514 .0.21
Basin 515 0.21
Basin 516N 0.40
Basin S16S 0.21
Basin §17 0.21
Basin S18 0.30
Basin S19 0.21
Basin S20 0.21
Basin S21 0.21
Basin S22 0.25
Basin 523 0.27
Basin S24 0.31
Basin 525 0.21
Basin §526 0.24
Basin 827 0.21
Basin 528 0.27
Basin S29 0.21




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simuiation 95 ]
Basin Name IA
Basin S1 ‘ 0.15
Basin S2 0.15
Basin 83 0.13
Basin S4 0.13
Basin S5 0.15
Basin S6 0.13
Basin 57 0.13
Basin S8 0.15
Basin S9 0.13
Basin S10 0.14
Basin S11 0.13
Basih S12E 0.11
Basin S12W 0.1
Basin $13 0.1
Basin 514 0.11
Basin 515 0.11
Basin S16N 0.15
Basih S16S 0.11
Basin S17 0.11
Basin 518 0.13
Basin 519 0.1
Basin S20 0.1
Basin 521 - 0.1
Basin 822 0.12
Basin 523 0.13
Basin 524 0.13
Basin 525 0.1
Basin $26 0.12
Basin 527 0.11
Basin 528 0.13
Basin S29 0.1




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 96 |
Basin Name IA
Basin S1 : 0.18
Basin 52 0.18
Basin 83 0.17
Basin S4 0.17
Basin S5 0.18
Basin S6 0.17
Basin S7 0.17
Basin S8 0.18
Basin S9 017
Basin S10 _ 0.18
Basin S11 0.17
Basin 812E 0.16
Basin S$12W 0.16
Basin 813 0.16
Basin S14 0.16
Basin S15 0.16
Basin S16N 0.18
Basin §16S 0.16
Basin $17 0.16
Basin 518 0.17
Basin 519 0.16
Basin S20 0.16
Basin 521 0.16
Basin S22 0.18
Basin 523 0.19
Basin 524 0.18
Basin S25 0.16
Basin 526 0.18
Basin S27 0.18
Basin 528 0.19
Basin §29 0.16




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[T Simulation 97 ]
Basin Name 1A
Basin 91 0.39
Basin S2 0.39
Basin §3 0.28
Basin S4 . 0.28
Basin 85 0.39
Basin 56 0.30
Basin S7 0.28
Basin 58 0.39
Basin 59 0.28
Basin $10 0.37
Basin S11 0.28
Basin S12E 0.17
Basin S12W 0.17
Basin S13 0.17
.Basin 814 0.17
Basin 8156 017
Basin S16N 0.39
Basin 5165 0.17
Basin S17 0.17
Basin S18 0.28
Basin S19 017
Basin S20 0.17
Basin §21 0.17
-Basin 822 0.23
Basin 5§23 0.27
Basin $24 0.30
Basin 525 0.17
Basin 526 0.22
Basin S27 0.17
Basin S28 0.26
Basin $29 0.17




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simuiation 98 |

Basin Name 1A
Basin 1 . 0.35
Basin §2 0.35
Basin S3 0.23
Basin S4 0.23
Basin $5 0.35
Basin S6 0.26
Basin S7 0.23
Basin S8 0.35
Basin 59 0.23
Basin S10 0.33

Basin S11 0.23
Basin S12E 0.12
Basin S12W 0.12

Basin $13 0.12

Basin S14 0.12

Basin 815 0.12
Basin S16N 0.35
Basin S16S 0.12

Basin §17 0.12

Basin S18 0.23

Basin S19 0.12

Basin $20 0.12

Basin $21 0.12

Basin S22 0.17

Basin 523 0.20

Basin S24 0.256

Basin 525 0.12

Basin S26 0.16

Basin 527 0.12

Basin S28 0.19

Basin $29 012




- FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[W.C- Simulation 99 |
Basin Name 1A
Basin St 0.43
Basin S2 0.43
Basin 53 0.30
Basin S4 - 0.30
Basin 85 0.43
- Basin 86 0.33
Basin §7 0.30
Basin S8 0.43
Basin 89 0.30
Basin 810 0.41
Basin S$11 0.30
Basin S12E 0.17
Basin S12W 0.17
Basin $13 017
Basin 514 0.17
Basin S15 Q.17
Basin S16N 043
Basin S16S 0.17
Basin S17 _ 0.17
Basin 518 0.30
Basin $19 0.17
Basin 520 0.17
Basin 521 0.17
Basin 522 0.16
Basin S23 0.16
Basin 524 0.27
Basin S25 0.17
Basin S26 0.16
Basin 527 0.17
Basin 528 0.16
Basin $29 0.17




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Initial Abstraction

[M.C. Simulation 100 |
Basin Name 1A
Basin S1 0.31
Basin 52 0.31
Basin S3 0.19
Basin 54 0.19
Basin 55 0.31
Basin S6 0.21
Basin S7 0.19
Basin S8 0.31
Basin 59 0.19
Basin 510 0.29
Basin S11 0.19
Basin S12E 0.07
Basin S12W 0.07
Basin S13 0.07
Basin S14 0.07
Basin 515 0.07
Basin S16N 0.31
Basin S16S 0.07
Basin S17 0.07
Basin 518 0.18
Basin §19 0.07
Basin 820 0.07
Basin 821 0.07
Basin S22 0.11
Basin 523 0.13
Basin 524 0.1
Basin S25 - 0.07
Basin S26 0.10
Basin S27 0.07
Basin 528 0.13
Basin S29 0.07




ol
FCDMC Uncertainty and Risk Analysis
~ Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simuiation 1 |
% Precipitation
25% 2.98




FCDMC Uncertainty and Risk Analysis .
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M-C. Simulation 2 |
% Preclpit_a_tlon
25% 3.15




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 3 |
Yo Precipitation
25% 3.10




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 4 |
:/o Preclpltation
25% 3.51




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 5 ]
Yo Precipitation
25% 3.61




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[fA.C. Simulation 6 ||
% Preciplitation
25% 3.44




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[W.C. Simutation 7]

% Precipitation
25% 3.66

i




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

IM.C. Simulation 8 |

% Precipltation

—

25% 3.70




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 9 |
Yo Precipitation
25% 3.33




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 10 1
Za Precipltation
25% 3.12




FCDMC Uncertainty and Risk Analysis -
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 11 |
% Precipitation
25% 256




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 12 ]
% Precipitation
25% 2.80




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 13 |

% Precipitation -

5% 3.07




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulatlon KL ]
_:A: Precipitation
25% 2.71




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[W.C. Simulation 15 ]
o, Precipitation
25% 3.46




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 16 |
% Precipitation
25% 3.92




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M4.C. Simulation A7 |
% Precipitation
25% 4,39



FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 18 |

% Preclipitation
25% 3.65




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 19 ]
% Precipitation
25% 2.76




FCDMC Uncertainty and Risk Analysis
Monte Cario Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 20 |
% Precipitation
25% 2.93




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[W.C. Simulation 21 ]
% Precipitation
25% 272




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 22 |
E/o Precipitation
25% 3.07




FCDMC Uncertainty and Risk Analysis
Monte Carle Adjusted HEC-1 Inputs for Precipitation

- [M.C Simulation 23 ]
_‘_‘{o Precipitation
25% 411




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 24 |
% Precipitation
25% 2.92




FCDMC Uncertainty and Risk Analysis ‘
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simuiation 25 |

%o Precipitation
25% . 3.19




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 26 |
Yo Precipitation
25% 3.03




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simuiation 27 |
%o Precipitation
25% 3.1



FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 28 |
:/o Precipitation
25% 3.18




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[(MC. Simuiation 29 |
% Prebipitation

25% 2.45




FCDMC Uncertainty and Risk Analysis
Monte Cario Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 30 |
:/o Preclpjitatlon
25% 3.51




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 31 |
% Precipitation
25% 4.02




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 32 |
Y% Precipltation
25% 3.66




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

|M.C. Simulation 33 1
_?(.:ﬁ Precipitation
25% 3.80




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C_Simulation 34 |
% Precipitation
25% 2,79




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 35 |
% Precipitation
25% 317




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

M.C. Simulation - 36 |
% Precipitation
25% 4.41




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[f’C. Simulation 37 |

% Precipitation
25% 2.88




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 38 {
% Precipitation
25% 3.37




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 39 ]

Yo Precipitation
25% 3.55




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 40 |
Yo Precipitation
25% 3.26




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[W.C. Simulation ] I
% Precipitation
25% 3.56




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

IM.C. Simulation 42 |
Y% Precipitation
25% 3.47




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C_ Simuiation 43 |
% Precipitation
25% 3.62




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simufation 44 |
% Precipitation
25% 3.70




| FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simuiation 45 |

% Precipitation

25% 3.41




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation a6 ]
% Precipltation
25% 2.78




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[W.C. Simulation 47 I

%o Precipitation

25% 354




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[i4.C. Simulation 48 ]
% Preclpitation
" 25% 3.44



FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[W.C. Simulation %}
% Precipitation
25% - 3.48




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 inputs for Precipitation

. [M-C. Simulation 50 |
% Precipitation
25% 3.04




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 51 I
% Precipitation
25% 3.65




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 52 |
% Preclpltation
25% 3.58




FCDMC Uncertainty and Risk Analysis \
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 53 |

%o Precipitation

25% 2.80




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 54 ]
%o Precipitation
25% 3.29




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

M.C. Simuiation 55 ]
% Precipitation
25% 2.86




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 56 |

%o Precipitation

5% 3.86




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 inputs for Precipitation

[M.C.Simulation . 57 |

% Precipitation
1 25% 3.57




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 58 |
% Precipltation
25% 3.39.




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simuiation 59 ]
% , Precipitation
25% 4.06




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 60 ||
% Precipitation
25% 3.05




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 61 {
Yo Precipitation
25% 2.33




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 62 1
% Precipitation
25% 2.97




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simufation 63 |

% Precipitation
- 25% ‘ 3.10




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simuiation 64 |

% Precipitation
25% 4.28




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 65 |
% Precipitation
25% 277




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[.C. Simulation 66 |
f{o Precipitation
25% 2.62




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[WC. Simulation 67 |

% Precipitation
25% 3.02




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 68 |
% Precipitation
25% 3.64




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

fM.C. Simulation 69 |
% Precipitation
25% - 375




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 70 |
% Precipitation
25% 3.03




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 71 ]
Yo | Precipitation

25% 2.89




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[WM-C. Simulation 72 |
% Preclpitation
25% 3.89




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[W.C_Simulation ~ 73 ]

% Precipitation

259 3.47




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 74 |
Y Precipitation
25% 3.09




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 75 |
% PrecipEation
25% 3.57




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 76 ]
:Aa Precipitation }l
25% 464




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 77 ]
% Precipitation
25% 3.086




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 78 |
% Preclpitation
25% 3.35




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 79 |

% Precipitation
25% 4.49




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 80 |
% Precipitation
25% 3.62




FCDMC Uncertainty and Risk Arnalysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[MC. Simulation 81 |

% Precipitation
25% 3.38




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Pracipitation

[M.C. Simulation 82 |
% Precipitation
25% 2.97




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

IM.C. Simulation 83 1
% Precipitation
25% 3.37




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation - 84 |
% Precipitation
25% . 2.99




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

{M.C. Simulatlon 85 {
% Precipitation
25% 3.09




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

IM.C. Simulation 86 {

% Precipitation

25% 3.26




FCDMC Uncertainty and Risk Analysis |
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[fi.C. Simulation 87 ]
% Precipitation
25% 3.78




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 88 |
% Precipitation
25% 3.43




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simuiation 89 ]

% Precipitation
25% 2.92




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simuiation 90 )
% Precipitation
25% 3.21




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C- Simulation 91 |
% Precipitation
25% 4.58



FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

IM.C. Simulation 92 |
Y% Precipitation
25% 3.69




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 inputs for Precipitation

|M.C. Simulation BCE 1
_:/o Precipitation
25% 3.89




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[t1.C. Simulation 94 |
J"'A: Precipitation
25% 3.50




FCDMC Uncertainty and Risk Analysis |
Monte Carto Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 95 ]
Yo Precipitation
25% 3.44



FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.€. Simulation 96

Yo Precipitation
25% "~ 316




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[.C. Simuiation 97 ]
% Precipitation

25% 3.82




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simuiation 98 |
% Precipitation
25% 3.70

"




FCDMC Uncertainty and Risk Analysis
. Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation - 99 }
% Precipitation
25% 3.26




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for Precipitation

[M.C. Simulation 100 {

% Precipitation
25% 3.84




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 100 |

Ba_sin Name XKSAT
Basin &1 0.28
Basin S2 ' 0.28
Basin 53 0.28
Basin S4 0.28
Basin 55 0.28
Basin S6 0.28
Basin 87 0.28
Basin S8 0.28
Basin 59 0.28
Basin 510 0.28
Basin S11 0.28
Basin S12E 0.30
Basin S12wW 0.30
Basin 313 0.32
Basin S14 0.30
Basin S15 0.49
Basin S16N 0.28
Basin S16S 0.30
Basin $17 0.41
Basin 518 0.28
Basin 519 0.28
Basin 520 0.40
Basin S21 0.28
Basin 522 0.38
Basin 523 0.42
Basin 524 0.39
Basin $25 0.28
Basin S26 0.27
Basin S27 0.31
Basin 528 0.40
Basin $29 0.39




FCDMC Uncertainty and Risk Anaiysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

|M.C. Slmulation 99 i

Basin Name . XKSAT
Basin 51 0.29
Basin S2 0.29
Basin 53 0.31
Basin 54 .30
Basin S6 0.28
Basin 56 0.30
Basin 57 0.31
Basin S8 0.28
Basin 59 0.29

Basin S10 0.29

- Basin S11 0.31

Basin S12E 0.32

Basin S12W 0.32

Basin 513 0.48
Basin S14 , 0.36
Basin S15 1.69
Basin S16N 0.29
Basin $16S 0.39
Basin 517 1.00
Basin 518 0.29
Basin S19 0.2
Basin 520 0.87
Basin S21 0.32
Basin S22 0.75
Basin 523 1.26
Basin S24 0.62
Basin 825 0.36
Basin $26 0.36
Basin 527 0.49
Basin 528 1.61
Basin §29 1.23




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 98 ]

Bgsin Name XKSAT
Basin §1 0.29
Basin 82 0.29
Basin S3 Q.27
Basin S4 0.28
Basin 85 0.29
Basin 86 0.28
Basin S7 0.27
Basin S8 0.29
- Basin 89 0.28
‘Basin $10 0.29
Basin 511 0.27
Basin S12E 0.30
Basin S12W 0.30
Basin $13 0.29
Basin $14 0.29
Basin S15 0.42
Basin S16N 0.29
Basin S16S 0.27
Basin S17 0.35
Basin $18 0.28
Basin 519 0.27
Basin 520 0.36
Basin 521 0.26
Basin §22 0.19
Basin 523 0.36
Basin S24 0.16
Basin S25 0.26
Basin 826 0.21
Basin S27 0.27
Basin 528 0.33
Basin $29 0.33




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[W.C. Simulation 97 |

B_gsin Na_ame XKSAT
Basin S1 0.57
Basin 82 0.57
Basin S3 0.58
Basin 54 0.58
Basin $5 0.56
Basin S6 0.57
Basin S7 Q.58
Basin S8 0.56
Basin 89 0.57
Basin S10 0.57
Basin 11 0.58
Basin S12E 0.61
Basin S12wW 0.681
Basin S13 0.74
Basin S14 0.64
Basin S15 1.45
Basin S16N 0.57
Basin S16S 0.656
Basin 517 1.10
Basin S18 0.57
Basin S19 0.58
Basin $20 1.05
Basin 821 0.59
Basin 822 0.96
Basin S23 1.23
Basin §24 1.02
Basin §25 0.61
Basin S26 0.80
Basin 527 0.73
Basin S28 1.36
Basin S29 1.21




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 inputs for XKSAT

[f1.C. Simuiation 96 j
Basin Ngme XKSAT
"Basin S1 0.69

Basin 82 0.69
Basin S3 0.61
Basin §4 0.62
Basin 85 0.71
Basin S6 0.64
Basin §7 0.60
Basin 88 0.71
Basin S9 0.67
Basin S10 0.69
Basin S11 0.59
Basin $12E 0.70
Basin S12wW 0.70.
Basin S13 0.53
Basin 814 0.61
Basin S15 0.60
Basin S16N 0.68
Basin $165 0.54
Basin $17 0.55
Basin 518 0.67
Basin $19 0.60
Basin 520 0.60
Basin S21 0.59
Basin 522 0.46
Basin S23 0.55
Basin 824 0.61
Basin 525 0.47
Basin 526 0.41
Basin S27 0.49
Basin 528 0.51
Basin 529 0.54




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[W.C. Simulation 95 |

Bisln Name XKSAT
Basin S1 0.36
Basin 52 0.36
Basin S3 0.34
Basin S4 0.34
Basin 85 0.37
Basin S6 0.35
Basin 57 0.33
Basin S8 0.37
Basin 89 0.36
Basin S10 0.36
Basin S11 '0.33
Basin S12& 0.36
Basin S12wW 0.3¢
Basin §13 0.31
Basin S14 0.33
Basin S15 0.33
Basin S16N 0.36
Basin S16S 0.31
Basin S$17 0.21
Basin S18 0.36
Basin S19 0.33
Basin 520 0.32
Basin 521 0.32
Basin S22 _0.18
Basin $23 0.30
Basin S24 0.16
Basin 825 0.29
Basin 526 0.25
Basin 827 0.29
Basih §28 0.24
Basin 529 0.27




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 94 |

Basin Name XKSAT
Basin S1 0.15
Basin S2 0.15
Basin S3 0.15
Basin S4 015
Basin S5 0.15
Basin 56 0.15
Basin S7 0.15
Basin S8 0.15
Basin 59 0.15
Basin §10 0.15
Basin S11 0.15
Basin S12E 0.15
Basin S12W 0.15
Basin 813 _ 017
Basin S14 " 0.8
Basin $15 0.26
Basin S16N 0.15
Basin S16S 0.186
Basin S17 0.22
Basin 518 0.15
Basin S19 0.15
Basin S20 0.21
Basin 521 0.15
Basin 822 0.19
Basin 523 0.22
Basin $24 0.22
Basin S25 0.15
Basin 526 0.14
Basin 527 _ 0.16
Basin 528 0.18
Basin 529 0.18




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simuiation 93 |

Basin Name XKSAT
Basin S1 0.24
Basin 52 0.24
Basin 53 0.24
Basin S4 0.24
Basin S5 0.24
Basin S6 0.24
Basin S7 0.24
Basin S8 0.24
Basin 89 0.24

Basin §10 0.24
Basin S11 0.24
Basin S12E 0.25
Basin S12W 0.25
Basin $13 0.26
Basin 514 0.25
Basin 8§15 0.34
Basin S16N 0.24
Basin S16S 0.24
Basin S17 0.30
Basin 518 0.24
Basin 519 0.24
Basin 820 0.31
Basin S21 0.24
Basin 8522 0.32
Basin 523 0.30
Basin 524 0.85
Basin S25 0.23
Basin 826 0.22
Basin 827 0.25
Basin S28 0.26
Basin $29 0.27




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

{M.C. Simulation 92 ]

Basin Ngme XKSAT
Basin §1 0.18
Basin 82 0.18
Basin S3 0.18
Basin S4 0.18
Basin S5 0.19
Basin S6 0.18
Basin S7 0.18
Basin S8 0.19
Basin S9 0.18
Basin S10 0.19
Basin S11 ‘ 0.18
Basin S12E 0.19
Basin S12W 0.19
Basin S13 0.19
Basin 514 0.19
Basin 515 0.25
Basin S16N 0.18
Basin S16S 0.18
Basin S17 0.22
Basin 518 0.18

Basin 519 0.18
Basin 520 0.22
Basin 521 0.18
Basin S22 0.16
Basin 523 0.21
Basin S24 0.15
Basin $25 0.17
Basin 526 0.15
Basin 827 0.18
Basin 528 0.17
Basin 529 0.18




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 91 1

Bisin Ngme XKSAT
Basin S1 1.79
Basin 52 1.79
Basin S3 1.77
Basin 54 1.77
Basin S5 1.80
Basin S6 1.77
Basin S7 1.76
Basin S8 1.80
Basin S9 1.78
Basin S10 1.79
Basin S11 1.76

Basin S12E 1.96

Basin S12wW 1.94

Basin 513 2,21
Basin 514 1.98
Basin 515 4,75
Basin S16N 1.79
Basin $16S 1.93
Basin S17 343
Basin S18 1.78
Basin S19 1.76
Basin $20 3.37
Basin 821 1.78
Basin S22 293
Basin 523 3.98
Basin S24 3.84
Basin $26 1.71
Basin S26 1.67
Basin S27 212
Basin 528 : 4.67
Basin 529 412




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 90 ]

Basin Name XKSAT
Basin S1 0.26
Basin §2 0.26
Basin 53 0.25
Basin 54 0.25
Basin S5 0.26
Basin 56 0.25
Basin §7 0.25
Basin 58 0.26
Basin S9 0.26
Basin S10 : 0.26

Basin S11 0.25 -
Basin S12E 0.27
Basin S12W 0.27
Basin $13 0.28
Basin 814 027
Basin 815 0.44
Basin S16N 0.26
Basin $16S 0.26
Basin 517 0.36
Basin S18 0.26
Basin S19 0.25
Basin 520 0.36
Basin S21 0.25
Basin 522 0.22
Basin 523 0.38
Basin 524 0.20
Basin 525 0.23
Basin 526 0.21
Basin S27 0.26
Basin 528 0.36
Basin S29 0.35




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 89 {

Esin Name . XKSAT
Basin S1 1.30
Basin 52 1.30
Basin $3 1.24
Basin S4 1.25
Basin 85 1.32
Basin 56 1.26
Basin 87 1.23
Basin S8 1.32
Basin §9 1.29
Basin S10 1.3
Basin 511 1.22
Basin S12E 1.42
Pasin S12W 1.40
Basin 513 1.42
Basin S14 1.36
Basin S15 279
Basin S16N 1.29
Basin S16S 1.28
Basin $17 2.07
Basin 518 1.29
Basin 819 1.23
Basin S20 2.09
Basin S21 1.22
- Basin 522 1.47
Basin 523 2.36
Basin §24 1.55
Basin S25 1.10
Basin S26 1.00
Basin 827 1.34
Basin 528 270
Basin $29 2.46




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simutation 88 I

Basin Name XKSAT
Basin S1. 0.37
Basin S2 0.37
Basin S3 0.36
Basin S84 0.36
Basin S5 0.37
Basin S6 0.36
Basin S7 0.36
Basin S8 0.37
Basin S9 0.36
Basin S10 0.37
Basin S11 0.36
Basin S12E 0.39
Basin S12W 0.39
Basin 813 0.42
Basin $14 0.39
Basin $15 0.75
Basin S16N 0.36
Basin $16S 0.38
Basin §17 0.58
Basin 518 0.36
Basin S$19 0.36
Basin S20 0.56
Basin S21 0.34
Basin 322 0.23
Basin 523 0.63
Basin $24 ¢.16
Basin 525 0.34
Basin 826 0.29
Basin S27 0.40
Basin 528 . 0.66

Basin $29 0.62




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 87 |

Basin Name XKSAT
Basin 51 ~3.02
Basin S2 2.99
Basin S3 2.57
Basin 84 2.60
Basin 85 3.15
Basin S6 - 273
Basin S7 2.48
Basin S8 3.17
Basin 59 2.88

Basin 510 3.02
Basin S11 2.45
Basin S12E 299
Basin S12W 3.02
Basin 813 1.84
Basin S14 2.43
Basin §15 1,73
Basin S16N 2.95
Basin $16S 2.05
Basin 517 1.73
Basin S18 2.91
Basin 19 2.49
Basin $20 1.99
Basin S21 2.43
Basin S22 1.85
Basin $23 170
Basin S24 273
Basin 825 1.75
Basin S26 1.57
Basin 827 1.73
Basin S28 1.64
Basin $29 1.80




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

“|M.C. Simulation 86 |

Balsin Name XKSAT
Basin S1 0.22
Basin 52 0.22
Basin 83 0.22
Basin 54 0.22
Basin S5 0.22
Basin 56 0.22
Basin 57 0.22
Basin S8 0.22
Basin 89 0.22
Basin 810 0.22
Basin S11 0.22
Basin S12E 0.22
Basin S12W 0.22
Basin 513 0.24
Basin S14 0.23
Basin 815 0.31
Basin S16N 0.22
Basin S16S 0.23
Basin S17 0.28
Basin S18 0.22
Basin 519 0.22
Basin 520 0.27
Basin 521 0.22
Basin S22 0.28
Basin S23 0.27
Basin S24 0.45
Basin 5§25 0.22
Basin 526 0.22
Basin 527 0.23
Basin 528 - 0.22
Basin 529 0.23




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 85 |

Basin Name XKSAT
Basin S1 2.24
Basin S2 2.23
Basin S3 2.02
Basin 54 2.04
Basin S5 2.31
Basin S6 2.10
Basin 87 1.97
Basin 58 2.32
Basin 89 2.18
Basin 510 2.25
Basin S11 1.96
Basin S12E 2.35
Basin §12W 2,34
Basin 513 1.92
Basin 514 2.08
Basin §15 2.67
Basin S16N 2.21
Basin 5168 1.86
Basin $17 2.26
Basin S18 219
Basin S19 1.98
Basin 820 2.39
Basin 521 1.88
Basin 522 0.99
Basin $23 2.42
Basin S24 0.89
Basin S25 1.57
Basin 826 1.35
Basin 827 1.76
Basin S28 2,58
Basin S29 2.56




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 84 |

Basin Name XKSAT
Basin 91 , 1.48
Basin $2 1.47
Basin §3 1.28
Basin S4 1.29
Basin S5 1.54
Basin $6 1.35
Basin S7 1.23
Basin S8 1.65
Basin 89 1.42
Basin S10 1.48
Basin S11 1.22
Basin S12E 1.48
Basin S12wW 1.49

~ Basin S13 1.01
Basin S14 - 1.22
Basin S15 0.97
Basin S16N 1.45
Basin 5168 1.05
Basin §17 0.94
Basin 518 1.43
Basin S19 1.24
Basin S20 1.04
Basin S21 1.16
Basin S22 0.50
Basin 523 0.93
Basin §24 0.42
Basin S25 0.90
Basin 526 0.75
Basin S27 - 0.91
Basin $S28 0.88
Basin 529 0.96




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 85 |

Bgsln Name XKSAT
Basin ST 0.19
Basin 82 0.19
Basin 53 0.19
Basin 54 0.19
Basin S5 0.19
Basin S6 0.19
Basin §7 0.19
Basin 58 0.19

Basin §9 0.19
Basin S10 0.19
Basin S11 0.19
Basin S12E 0.20
Basin S12W 0.19
Basin S$13 0.20
Basin 514 0.19
Basin 515 0.23
Basin $16N 0.19
Basin S16S5 0.19
Basin $17 0.22
Basin S18 0.19
Basin S19 0.19
Basin 520 0.22
Basin $21 0.19
Basin §22 0.19
Basin $23 0.20
Basin 524 0.27
Basin 525 0.19
Basin S26 0.19
Basin 527 0.19
Basin 528 0.15
Basin S29 0.16




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[Ri.C. Simulation 82 I

Basin Name XKSAT
Basin §1 0.75
Basin S2 0.74
Basin S3 0.72
Basin 84 0.72
Basin S5 0.75
Basin S6 0.73
Basin §7 0.71
Basin S8 0.75
Basin 89 0.74

Basin $10 0.75
Basin S11 0.71
Basin S12E 0.75
Basin S12W 0.75
Basin 813 0.69
Basin 514 0.72
Basin 815 0.74
Basin S16N 0.74
Basin S16S 0.69
Basin 517 0.71
Basin S18 0.74
Basin S19 0.71
Basin S20 0.73
Basin 521 0.71
Basin 522 0.78
Basin 523 0.70
Basin S24 1.02
Basin §25 0.65
Basin 526 0.65
Basin 527 0.67
Basin 528 0.66
Basin 529 0.68




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

|M.C. Simulation 81 |

Basin Name XKSAT
Basin S1 0.14
Basin 52 0.14
Basin 83 0.14
Basin S4 0.14
Basin S5 0.14
Basin 56 0.14
Basin S7 0.14
Basin S8 0.14
Basin §9 0.14

Basin 5§10 0.14
Basin §11 0.14
Basin S12E 0.15
Basin $12wW 0.15
Basin S13 0.16
Basin S14 0.15
Basin §15 0.29
Basin S16N 0.14
Basin S168 0.15
Basin S17 0.22
Basin S18 014
Basin S19 0.14
Basin S20 Q.21
Basin S21 0.14
Basin $22 0.21
Basin 523 0.23
Basin S24 0.20
Basin 825 0.14
Basin 526 0.13
Basin 527 0.16
Basin 528 0.20
Basin S29 0.19




FCDMC Uncertainty and Risk Anaiysis'
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 80 i

Ba_l.sin Ngme XKSAT
Basin S1 0.15
Basin S2 0.15
Basin 53 0.15
Basin S4 0.15
Basin S5 0.15
Basin 56 0.15
Basin 57 ' 0.15
Basin S8 0.15
Basin 59 0.15
Basin 510 0.15
Basin 511 0.15
Basin S12E 0.16
Basin S12W - 0.16
Basin 513 0.18
Basin S14 0.16
Basin 515 0.31
Basin S16N 0.15
Basin S16S 0.17
Basin S17 0.25
Basin 518 0.15
Basin $19 0.15
Basin 520 0.24
‘Basin 521 0.15
Basin S22 0.25
Basin S23 0.25
Basin S24 0.25
Basin 525 0.16
Basin 526 0.16
Basin 827 0.18
Basin 528 0.22
Basin 529 - 0.21




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

R e

[M.C. Simulation 79 | l
Bals_ln Ngme XKSAT
Basin $1 0.36 l
Basin 82 0.36
Basin S3 0.35
Basin 54 0.35 l
Basin 85 0.37
Basin S6 .35
Basin 57 0.34 '
Basin 88 0.37
Basin §9 0.36
Basin S10 0.36
Basin S11 0.34 l
Basin S12E 0.38
Basin S12W 0.38
Basin $13 0.36 l
Basin S14 0.36
Basin 515 0.53
Basin S16N 0.36 I
Basin S168 0.35
Basin §17 0.44
Basin S18 0.36 ‘
Basin 519 - 0.34 l
Basin S20 0.45
Basin $21 0.34
Basin 5§22 0.39 l
Basin 523 0.46
Basin S24 0.38
Basin $25 0.31 I
Basin S26 0.28
Basin 8§27 0.34
Basin S28 0.44 l
Basin 529 0.44




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[#.C. Simulation 78 |
Besin Name XKSAT

"~ Basin $1 0.17
Basin 52 0.17
Basin 83 0.18
Basin S4- 0.18
Basin 55 017
Basin S6 0.18
“Basin 87 0.18
Basin S8 0.17
Basin 59 017

Basin S10 0.17 ,
Basin S11 0.18
Basin $12E 0.18
Basin S12W 0.18
Basin $13 0.22
Basin §14 0.19
Basin S15 0.41
Basin S16N 0.17
Basin 5165 0.20
Basin S17 0.32
Basin S18 0.17
Basin S19 0.18
Basin S20 0.30
Basin S21 0.18
Basin S22 0.34
Basin 523 0.34
Basin S24 0.36
Basin 525 0.19
Basin 526 0.18
Basin 527 0.22
Basin 528 0.33

Basin 529 0.29




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 77 |

Basin Name XKSAT
Basin &1 0.21
Basin S2 0.21
Basin 83 0.21
Basin S4 0.21
Basin $5 0.21
Basin 56 0.21
Basin S7 0.21
Basin S8 0.21
Basin 59 0.21
Basin S10 0.21
Basin S11 0.21

Basin S12E 0.22

Basin S12W 0.22

Basin 513 0.26
Basin S14 0.23
Basin $15 0.47
Basin S16N 0.21
Basin S16S 0.23
Basin 817 0.36
Basin 818 0.21
Basin $19 0.21
Basin 520 0.35
Basin S21 0.21
Basin 822 0.29
Basin S23 0.39
Basin S24 0.27
Basin 525 0.22
Basin 526 0.20
Basin 527 0.25
Basin S28 0.38
Basin 829 0.35




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[W.C. Simulation 76 |

Basin Ngrne XKSAT
Basin S1 1.07
Basin S2 1.07
Basin §3 1.02
Basin S4 1.03
Basin S5 1.09
Basin S6 -1.04
Basin S7 1.01
Basin S8 1.09
Basin 59 1.06
Basin $10 : 1.08
Basin S11 1.01

Basin S12E 1.14

Basin S12W 1.13

Basin 513 1.11
Basin S14 1.09
Basin S15 1.81
Basin S16N 1.07
Basin S168 1.03
Basin 517 1.45
Basin S18 1.06
Basin S19 1.01
Basin S20 1.48
Basin S21 1.00
Basin 522 1.38
Basin 523 1.59
Basin S24 1.28
Basin 525 0.91
Basin 526 0.84
Basin 527 ' 1.05
Basin S28 1.73
Basin 529 1.63




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 75 ]

Basin Name XKSAT
Basin S1 0.84
Basin 52 0.85
Basin $3 . 088
Basin $4 0.87
Basin S5 0.84
Basin 86 0.86
Basin 87 0.88
Basin S8 0.83
Basin S9 0.85
Basin 510 0.84
Basin S11 0.89
Basin S12E 0.96
Basin S12W 0.94
Basin 513 1.32
Basin S14 1.04
Basin S15 410
Basin S16N 0.85
Basin 516S 1.08
Basin S17 2.56
Basin S18 - 0.85
Basin S19 0.88
Basin S20 2.34
Basin S21 0.89
Basin S22 1.39
Basin $23 3.18
Basin S24 1.23
Basin 825 0.96
~ Basin 526 0.92
Basin S27 1.30
Basin 528 4.02
Basin 529 3.24




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 inputs for XKSAT

[M.C. Simuiation 74 |

Basin Name XKSAT
Basin S1 217
Basin S2 2.15
Basin 53 1.82
Basin S4 1.85
Basin 85 2.28
Basin S6 1.95
Basin S§7 1.75
Basin S8 2.29
Basin S9 2.06
Basin S10 2.18

Basin 811 1.73
Basin S12E 2.18
Basin S12W 2.19

Basin 813 1.38

Basin 514 1.74

Basin S15 1.36
Basin S16N 212
Basin S16S 1.45

Basin 517 1.30

Basin 518 2.09

Basin S19 1.76

Basin S20 1.48

Basin 521 1.64
Basin S22 0.71
Basin 523 1.30

Basin 524 0.61
Basin S25 1.19
Basin 526 0.98
Basin 827 o 1.22
Basin 528 1.27
Basin 529 1.38




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[W.C Simulation 78 -]

Basin Name XKSAT
Basin S1 0.20
Basin 52 0.20
Basin 83 0.20
Basin S4 0.20
Basin S5 - 0.20
Basin S6 0.20
Basin 57 0.20
Basin S8 0.20
Basin 59 0.20
Basin S10 0.20
Basin S11 0.20
Basin S12E 0.21
Basin S12W 0.21
Basin S13 0.22
Basin 514 0.21
Basin S15 0.31
Basin S16N 0.20
Basin S16S 0.21
Basin S17 0.27
Basin S18 0.20
Basin S19 0.20
Basin S20 0.27
Basin S21 0.20
Basin 822 0.23
Basin 523 0.27
Basin S24 0.28
Basin 525 0.20
Basin S26 0.18
Basin 527 . 0.21
Basin 528 0.22
Basin 529 0.23




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 72 |

Basin Name XKSAT
Basin S1 0.29
Basin S2 0.29
Basin §3 0.30
Basin 54 0.29
Basin S5 0.28
Basin S6 0.29
Basin 57 0.30
Basin S8 0.28
Basin 59 0.29
Basin S10 0.29
Basin S11 0.30
Basin S12E 0.30
Basin S$12W 0.30
Basin S13 0.37
Basin $14 0.32
Basin 515 0.66
Basin S16N - 029
Basin S168 0.33
Basin 517 0.52
Basin 518 0.29
Basin S19 0.30
Basin 520 0.49
Basin 821 0.29
Basin 522 0.26
Basin 523 0.56
Basin 524 0.21
Basin S25 0.32
Basin 526 0.31
Basin S27 0.37
Basin 528 057
Basin 529 0.52




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

IM.C. Simulation 71 |

Basin Name XKSAT
Basin S1 0.14
Basin §2 0.14
Basin 83 0.13
. Basin G4 0.13
Basin S5 0.14
Basin S6 0.13
Basin S7 0.13
Basin S8 0.14
Basin 59 0.14
Basin $10 0.14
Basin S11 0.13
Basin S12E 0.14
Basin S12W 0.14
Basin S13 .14
Basin $14 0.14
Basin S15 0.20
Basin S16N 0.14
Basin S16S 0.14
Basin S17 0.17
Basin 518 0.14
Basin §19 0.13
Basin $20 017
Basin 821 0.13
Basin 522 0.13
Basin 823 0.16
Basin S24 0.14
Basin §25 0.13
Basin 526 0.12
Basin 527 0.14
Basin S28 0.1
Basin S29 0.13




FCDMC Uncertainty and Risk Analysis
Monte Cario Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 70 |

Basin Name XKSAT
Basin §1 0.44
Basin S2 0.43
Basin S3 0.41
Basin 54 0.41
Basin Sb5 0.44
Basin S6 0.42
Basin 57 0.41
Basin S8 0.44
Basin 59 0.43
Basin S10 0.44
Basin S11 0.40
Basin S12E 0.44
Basin S12W 0.44
Basin $13 0.39
Basin S14 0.41
Basin 815 0.45
Basin S16N 0.43
Basin $16S 0.39
Basin S17 0.42
Basin $18 0.43
Basin S19 0.41
Basin 520 043
Basin 521 0.39
Basin S22 0.31
Basin S23 0.41
Basin S24 0.24
Basin S25 0.36

Basin S26 032
Basin 827 0.37
Basin 528 0.36
Basin 529 0.38




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

M.C. Simulation 69 ]
Basin Name XKSAT
Basin S1 0.18
Basin S2 0.18
Basin S3 0.18
Basin 54 0.18
Basin S5 0.18
Basin $6 0.18
Basin S7 0.18
Basin S8 0.18
Basin 59 0.18
Basin S10 0.18 "
Basin S11 0.18 |
Basin S12E 0.19
Basin S12w 0.19
Basin §13 0.21
Basin S14 0.19
Basin S15 0.30
Basin S16N 0.18
Basin S16S 0.20
Basin S17 0.26
Basin 818 0.18
Basin S19 0.18
Basin S20 0.25
" Basin S21 0.18
Basin §22 0.22
Basin 523 0.25
. Basin S24 0.22
Basin 8256 0.19
Basin 526 0.18
Basin 527 0.20
Basin S28 0.21
Basin $29 0.21




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

|M.C. Simulation 68 |

_Basin Name XKSAT

Basin S1 0.13-
Basin 82 0.13
Basin §3 0.13
Basin 54 0.13
Basin S5 013
Basin S6 - 013
Basin 57 . 0.13
Basin S8 0.14
Basin 59 0.13
Basin S10 0.13
Basin S11 0.13
Basin S12E 0.14
Basin S12W 0.14
Basin 513 0.15
Basin 514 - 0.14
Basin 515 0.23
Basin S16N 0.13
Basin $165 0.14
Basin S$17 0.19
Basin 518 0.13
Basin 519 0.13
Basin S20 0.18
Basin S21 . 0.13
Basin 522 0.15
Basin 523 0.18
Basin 524 0.14
Basin 525 0.13
Basin 526 ‘ 0.12
Basin 527 0.14
Basin 528 0.14
Basin 529 0.14




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[W.C. Simulation 67 ]

Basin Name XKSAT
Basin 51 3.54
Basin 52 3.50
Basin 83 2.83
Basin S4 2.88
Basin S5 3.77
Basin S6 3.08
Basin 57 2.68
Basin S8 3.79
Basin S9 3.32
Basin S10 3.55
Basin S11 2.65
Basin S12E 3.27
Basin S12wW 3.34
Basin $13 1.61
Basin 514 ' 240
Basin 815 0.86
Basin S16N 3.42
Basin S16S 1.9
Basin S17 1.04
Basin S18 3.37
Basin S19 2.71
Basin S20 1.25
Basin 821 2.53
Basin S22 0.87
Basin 523 0.92
Basin $24 0.99
Basin $25 1.65
Basin S26 1.41
Basin S27 1.41
Basin $28 0.77
Basin 529 0.96




FCDMC Uncertainty and Risk Analysis
‘Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 66 {

Basin Name XKSAT
Basin S1 3.34
Basin 82 3.32
Basin S3 2.86
Basin 54 2.90
Basin $5 3.49
Basin S6 3.04
Basin S7 2.76
Basin $8 3.51
Basin 59 3.20
Basin 510 3.35
Basin S11 2.74
Basin S12E 3.40
Basin S12W 3.4
Basin 513 2.31
Basin S14 2.79
Basin $15 2.49
Basin S16N 3.27
Basin S16S 2.37
Basin S17 2.31
Basin 518 3.24
Basin S19 2.78
Basin 820 2.54
Basin 521 2.53
Basin 522 0.87
-Basin $23 2.37
Basin S24 0.51
Basin 525 1.96
Basin 526 1.58
Basin 827 2.06
Basin S28 2.40
Basin S29 2.54




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[W.C. Simulation 65 }

Basin Name XKSAT
Basin 91 0.26
Basin 52 0.26
Basin S3 0.26
Basin S4 0.26
Basin 85 .0.25
Basin S6 0.26
Basin §7 0.27
Basin S8 0.25
Basin S9 0.26
Basin S10 0.26
Basin 511 0.27
Basin S12E 0.28
Basin $12W 0.27
Basin S13 0.35
Basin $14 0.29
Basin §15 0.70
Basin S16N 0.26
Basin S16S 0.30
Basin S17 0.52
Basin 518 0.26
Basin §19 0.27
Basin S20 0.48
Basin 521 0.27
Basin S22 0.34
Basin 523 0.58
Basin 524 0.24
Basin 525 0.28
Basin S26 0.28
Basin S27 0.34
Basin 528 0.61
Basin 529 0.54




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 64 |

Ba_sin Ngme XKSAT
Basin S1 0.63
Basin 82 0.63
Basin S3 0.80
Basin S4 0.61
Basin S5 0.64
Basin 56 0.61
Basin 57 0.60
Basin S8 0.64
Basin S9 0.6e2
Basin S10 0.63
Basin 511 0.60
Basin S12E 0.69
Basin 512W 0.68
Basin 513 0.70
Basin S14 0.66
Basin 515 1.38
Basin 818N 0.63
Basin S16S 0.63
Basin S17 1.02
Basin S18 0.63
Basin $19 0.60
Basin 520 1.00
Basin S21 0.57
Basin 522 0.47
Basin 5§23 1.15
Basin $24 0.24
Basin 525 0.54
Basin 526 0.46
Basin 527 0.66
Basin 528 1.29
Basin 529 1.18




FCDMC Uncertainty and Risk Analysis
Monte Cario Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 63 |

Basin Name XKSAT

Basin S1 0.75
Basin 52 0.75
Basin S3 0.73
Basin 84 0.73
Basin S5 0.76
Basin S6 0.74
Basin S7 0.72
Basin S8 0.76
Basin S9 0.75
Basin $10 0.75
Basin S11 0.72
Basin S12E 0.77
Basin S12W 0.77
Basin 813 0.72
Basin S14 0.74
Basin 515 0.82
Basin S16N 0.75

Basin $168 0.71

Basin S17 0.77
Basin S18 0.75
Basin 519 0.72
Basin 820 0.78
Basin 521 0.71
Basin 822 0.53
Basin §23 0.77
Basin 524 0.63
Basin §25 0.66
Basin 26 0.64
Basin §27 0.69
Basin 528 0.73
Basin 529 0.75




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

IM.C. Simulation 62 |

Basin Name XKSAT
Basin S1 0.14
Basin 52 0.14
Basin 53 0.14
Basin $4 0.14
Basin S5 0.14
Basin S6 0.14
Basin 57 0.14
Basin S8 0.14
Basin 59 0.14
Basin S10 0.14
Basin S11 0.14
Basin S12E 0.15
Basin S12W 0.15
Basin S13 0.15
Basin S14 0.15
" Basin S$15 0.22
Basin S16N 0.14
Basin $16S 0.15
Basin S17 0.19
Basin 518 0.14
Basinh S19 0.14
Basin 520 0.19
Basin S21 0.14
Basin 522 017
Basin 523 0.18
Basin S24 0.25
Basin 525 0.14
Basin S26 0.13
Basin 827 0.15
Basin 528 0.14
Basin 529 0.15




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulatlon 61 |

Basin NaLme XKSAT
Basin S1 0.16
Basin 52 0.16
Basin S3 0.16
Basin 54 0.16
Basin 85 0.16
Basin S6 0.16
Basin 57 0.16
Basin S8 0.16
Basin S9 0.16
Basin S10 0.16
Basin S11 0.16

Basin 812E 0.17

Basin S12W 017

Basin S$13 0.18
Basin 514 0.17
Basin $15 0.28
Basin S16N 0.16
Basin $165 0.17
Basin S17 0.23
Basin S18 0.16
Basin 519 0.16
Basin S20 0.23
Basin $21 0.16
Basin §22 0.15
Basin 523 0.23
Basin 24 0.13
Basin §25 0.16
Basin 526 0.14
Basin S27 G.17
Basin S28 0.19
Basin S29 0.20




- FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 60 |

Basin Name XKSAT
Basin S1 0.13
Basin S2 0.13
Basin S3 0.13
Basin $4 013
Basin S5 013
Basin 86 0.13
Basin 87 0.13
Basin S8 0.13
Basin S9 0.13
Basin $10 0.13
Basin 511 0.13
Basin S1ZE 0.14
Basin S12W 0.14
Basin $13 0.14
Basin 514 0.14
Basin S15 0.20
Basin S16N 0.13
Basin $16S 0.13
Basin 517 0.17
Basin 518 0.13
Basin 519 0.13
Basin 520 017
Basin 521 0.13
Basin S22 0.13
Basin 523 0.16
Basin S24 0.12
Basin $25 0.13
Basin 526 ‘ 0.11
~ Basin 527 0.13
Basin S28 0.1
Basin S29 0.12




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 59 |

Basin Name XKSAT
Basin S1 0.21
Basin S2 0.21
Basin S3 0.20
Basin 54 0.20
Basin §5 0.21

" Basin S6 0.21
Basin §7 0.20
Basin S8 0.21
Basin S9 0.21

Basin S10 0.21

Basin S11 0.20

Basin S12E 0.22

Basin S12W 0.22

Basin S13 0.24

Basin $14 0.22

Basin S15 0.40

-‘Basin S16N 0.21

Basin S16S 0.22

Basin S17 0.32

Basin S18 0.21

Basin S19 0.20

Basin S20 0.31

Basin S21 .20

Basin 822 0.28

Basin 523 0.34

Basin S24 0.21

Basin 525 0.20

Basin S26 0.19

Basin 527 0.23

Basin 528 0.32

‘Basin $29 0.30




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simuiation 58 ]

Basin Name XKSAT
Basin 51 0.23
Basin S2 0.23
Basin 83 0.22
Basin S4 0.22
Basin S5 0.23
Basin S6 0.22
Basin S7 0.22
Basin S8 0.23
Basin 59 0.23
Basin S10 0.23
Basin S11 0.22
Basin S12E - 0.23
Basin S12W 0.23
Basin $13 0.21
Basin S14 0.22
Basin 515 0.25
Basin S16N 0.23
Basin 5168 0.21
Basin S17 0.23

Basin S18 023
Basin 819 0.22
Basin S20 0.23
Basin 521 0.21
Basin 522 0.16
Basin S23 0.22
Basin 524 0.15
Basin S25 0.20
Basin S26 0.18
Basin S27 0.20
Basin 528 0.16

Basin §29 0.18




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 57 1

Bgsln Ngme XKSAT
Basin S1 0.16
Basin 82 0.16
Basin 83 017
Basin 84 0.17
Basin S5 0.16
Basin S6 0.16
Basin S7 0.17
Basin S8 0.16
Basin S9 0.16
Basin S10 0.16
Basin S11 0.17
Basin S12E 0.17
Basin S12W 017
Basin 513 0.22
Basin §14 0.18
Basin S§15 0.65
Basin S16N 0.18
Basin S16S 0.19
Basin 817 0.41
Basin S18 0.16
Basin $19 017
Basin 20 0.36
Basin 521 0.17
Basin 822 0.39
Basin 523 0.48
Basin S24 0.36
Basin S25 0.18
Basin 526 0.18
Basin 827 0.23
Basin S28 0.56
Basin S29 0.43




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[W.C. Simulation 56 |
Basin Ngme XKSAT -
Basin S1 19.46
Basin S2 19.20
Basin 53 14.82
Basin S4 15.15
Basin S5 21.00
Basin 56 16.42
Basin S7 13.9
Basin S8 21.17
Basin S9 18.01
Basin S10 19.56
Basin St1 13.69
Basin S12E 18.54
Basin S12W 18.90
Basin S13 8.30
Basin 514 12.86
Basin 515 5.02
Basin S16N 18.70
Basin $16S 9.68
Basin S17 575
Basin S18 18.35
Basin S19 14,08
Basin S20 7.15
Basin 521 12.47
Basin S22 2.7
Basin S23 5.36
Basin S24 1.72
Basin 525 7.863
Basin S26 5.92
Basin 527 6.96
Basin 528 4,94
Basin 529 5.98




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 55 |

Ba_sln Name XKSAT
Basin S1 3.20
Basin 52 3.18
Basin S3 2.95
Basin S4 2.96
Basin S5 3.27
Basin $6 3.04
Basin S7 2.89
Basin S8 3.28
Basin 59 3.12
Basin S10 3.20
Basin 511 2.88
Basin S12E 3.34
Basin S12W 3.33
Basin 513 2.89
Basin 514 3.04
Basin $15 4.02
Basin S16N 3.18
Basin S165 2.78
Basin §17 3.42
Basin S18 3.14
Basin $19 2.90
Basin $20 3.60
Basin S21 2.83
Basin S22 3.52:
Basin S23 3.67
Basin S24 2.66
Basin S25 2.41
Basin 526 2.23
Basin 827 2.69
Basin 528 3.93
Basin $29 3.85




l FCDMC Uncertainty and Risk Analysis
l Monte Carlo Adjusted HEC-1 inputs for XKSAT
I [M.C. Simulation 54 |
Basin Name XKSAT

l Basin 81 . 0.14

Basin S2 - 013

Basin S3 0.13

Basin 54 0.13
l Basin S5 0.14

Basin S6 0.13

Basin 87 013
Basin 58 0.14

Basin 59 0,13

Basin S10 0.14

Basin S11 013
Basin S12E 0.14
Basin S12W 0.14

. Basin 813 0.15

Basin $14 0.14

Basin S15 0.26
Basin S16N 0.13
Basin S165 0.14

Basin S17 0.20

Basin S18 0.13

Basin S19 0.13

Basin S20 0.19

Basin 521 0.13

Basin 822 0.15

Basin S23 0.20

Basin S24 0.14

Basin S25 0.13

Basin S26 012

Basin S27 0.14

Basin 528 0.17

l Basin S29 0.16




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

|M.C. Simulation 53 |

Bq_sln Neme XKSAT
Basin S1 0.15
Basin 52 - 0.15
Basin S3 0.15
Basin $4 0.15
Basin S5 0.15
Basin S6 0.15
Basin §7 0.15
Basin S8 0.15
Basin S9 0.15
Basin S10 0.15
Basin S11 0.15

Basin S12E 0.15

Basin S12W 0.15

Basin 813 0.16
Basin S14 0.15
Basin $15 0.23

Basin S16N 0.15

Basin $16S 0.15

Basin S17 0.20
Basin S18 0.15
Basin S19 0.15
Basin S20 0.20
Basin S21 0.15
Basin §22 0.20
Basin 823 0.19
Basin S24 0.24
Basin 8§25 0.14
Basin S26 0.14
Basin 827 0.16
Basin $28 0.14
Basin $29 .15




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[W.C. Simulation 52 i
Basin Name XKSAT
Basin S1 0.28
Basin S2 0.28
Basin 83 0.28
Basin 54 0.28
Basin S5 ' 0.28
Basin S6 0.28
Basin §7 0.28
Basin S8 0.28
Basin 59 0.28
Basin $10 0.28
Basin S11 0.28
Basin S12E : 0.29
Basin S12W 0.29
Basin 813 0.33
Basin S14 0.30
Basin S15 0.53
Basin S16N 0.28
Basin S16S 0.30
Basin S17 0.43
Basin S18 0.28
Basin $19 0.28
Basin S20 0.42
Basin 821 0.28°
Basin 822 0.41
Basin 523 0.45
Basin $24 0.35
Basin §25 0.28
Basin S26 0.27
Basin S27 0.32
Basin 528 0.44
Basin 529 0.42

l‘




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[W.C. Simulatlon 51 |

Basin Name XKSAT
Basin S1 0.17
Basin $2 0.17
Basin S3 0.16
Basin 84 0.16
Basin S5 0.17
Basin S6 0.17
Basin 87 0.16
Basin S8 0.17
Basin 59 017

Basin $10 0.17
Basin S11 0.16

Basin S12E 0.17

Basin S12wW 0.17
Basin $13 0.19
Basin S14 0.17
Basin $15 0.28

Basin S16N 0.17

Basin $168S 0.17

Basin S17 0.24
Basin S18 017
Basin 819 0.18
Basin 520 0.23
Basin S21 0.16
Basin S22 0.16
Basin S23 0.23
Basin S24 0.14
Basin 525 0.16
Basin S26 0.15
Basin S27 0.18
Basin 528 0.20
Basin 829 0.20




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 50 ]
Basin Name XKSAT
Basin S1 0.16
Basin S2 0.16
Basin S3 0.16
Basin S4 0.16
Basin S5 0.16
Basin S6 0.16
Basin S7 0.16
Basin S8 - 0.6
Basin S9 0.16
Basin S10 0.16
Basin S11 0.16
Basin S12E 0.16

Basin S12W 0.16
Basin S13 0.19
Basin S14 0.17
Basin §15 0.35

Basin S18N 0.16
Basin $16S 0.17
Basin $17 0.27
Basin S18 0.16
Basin S19 0.186
Basin S20 0.25
Basin 821 0.16
Basin 522 0.24
Basin $23 0.28
Basin S24 0.25
Basin $25 0.16
Basin 526 0.15 -
Basin 527 0.18
Basin 528 0.26
Basin 529 0.24




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 49 |

B_a_sin Neme XKS_AT
Basin 51 0.58
Basin S2 0.58
Basin S3 0.55
Basin 54 0.55
Basin 85 0.59
Basin 56 0.56
Basin 57 0.54
Basin S8 0.60
Basin S9 0.58

Basin S10 0.59
Basin S11 0.54
Basin $12E 0.58
Basin S12W 0.58
Basin S13 0.49
Basin S14 0.54
Basin $15 0.48
Basin S16N 0.58
Basin 5168 0.50
Basin 517 0.47
Basin 518 . 0.58
Basin 519 0.54
Basin 520 0.50
Basin 521 0.54
Basin 822 0.46
Basin 523 0.45
Basin S24 0.59
Basin 825 0.48
Basin 526 0.46
Basin $27 0.47
Basin S28 0.39
Basin S29 0.42

-




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 48 i

Basin Ngme XKSAT
Basin S1 2.69
Basin 52 2.68
Basin 83 2.35
Basin S4 2.37
Basin 55 2.80
Basin S6 2.47
Basin §7 2,27
Basin S8 - 2.81
Basin 59 2.59
Basin 510 : 2.70
Basin S11 225
Basin S12E 2.66
Basin S12wW - 2.69
Basin S13 1.82
Basin 514 222
Basin S15 1.60
Basin S16N 264
Basin §16S 1.92
Basin 517 1.62
Basin 5§18 2.62
Basin S19 2.29
Basin S20 1.79
Basin S21 2.12
Basin 522 0.74
Basin 523 1.59
Basin 524 0.59
Basin 525 1.68
Basin 526 1.44
Basin 827 1.65
Basin 828 1.51
Basin 529 1.65




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 47 ]

Bisln Name - KKSAT
Basin S1 0.38
Basin 52 0.38
Basin S3 0.38
Basin S4 0.38
Basin S5 0.38
Basin S6 0.38
Basin S7 0.38
Basin S8 0.37
Basin S9 0.38

Basin $10 (.38
Basin S11 0.38
Basin S12E 0.40
Basin S12wW 0.39
Basin 513 0.45
Basin S14 0.41
Basin 515 0.70
Basin S16N 0.38
Basin S16S 0.42
Basin 517 .0.58
Basin 518 0.38
Basin $19 0.38
Basin S20 0.56
Basin 821 0.39
Basin $22 0.45
Basin 523 0.61
Basin 824 0.47
Basin S25 0.40
Basin 526 0.39
Basin S27 0.45
Basin S28 0.61
Basin 529 0.58




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[W.C. Simulation - 46 |

Basin Name XKSAT
Basin 51 ~ 1.79
Basin 52 1.78
Basin 83 1.58
Basin S4 1.61
Basin S5 1.86
Basin 86 1.66
Basin S7 1.55
Basin S8 1.86
Basin S9 1.73
Basin S10 1.80
Basin S11 1.54
Basin S12E 1.77
Basin S12W 1.78
Basin 513 1.26
Basin S14 1.51
Basin S15 1.10
Basin S16N 1.76
Basin 8163 1.33
Basin 5§17 142
Basin 518 1.78
Basin S19 1.55
Basin S20 1.22
Basin 521 1.45
Basin S22 0.48
Basin 523 1.09
Basin 524 - 044
Basin S25 1.19
Basin 526 1.04
Basin S27 1.16
Basin 528 1.01

Basin 529 1.10




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 45 ]

Basin Name XKSAT
“Basin S1 0.1
Basin S2 0.16
Basin $3 0.15
Basin S4 0.15
Basin 55 0.15
Basin 86 0.15
Basin S7 0.15
Basin S8 .15
Basin S8 0.16
Basin S10 0.15
Basin S11 0.15
Basin S12E 0.16
Basin S12W 0.16
Basin 513 0.18
Basin 514 0.16
Basin S15 0.28
Basin S16N 0.15
Basin S16S 0.17
Basin $17 0.23
Basin §18 0.15
Basin 519 0.15
Basin S20 0.23
Basin $21 0.15
Basin 522 0.20
Basin §23 0.23
Basin 524 0.25
Basin 525 0.16
Basin 526 0.15
Basin S27 017
Basin 528 0.20
Basin $29 0.19




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 44 |
Basin Name XKSAT
Basin S1 ~ 9.99
Basin 52 9.92
Basin 83 8.56
Basin 84 8.67
Basin 85 10.43
Basin S6 9.07
Basin §7 8.26
Basin S8 10.48
Basin 59 9.56
Basin 510 10.02
Basin 511 8.18
Basin S12E 10.03
"Basin S12wW 10.09
Basin $13 6.69
Basin S14 8.22
Basin S15 6.49
Basin S16N 9.77
Basin S16S 6.98
Basin S17 6.30
Basin 518 9.67
Basin S19 8.32
Basin S20 6.99
Basin S21 7.62
Basin 522 247
Basin S23 6.36
Basin S24 1.62
Basin 525 5.87
Basin 526 4.98
Basin 527 5.99
Basin 528 6.41
Basin 529 6.84




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 43 |
Basin Name XKSAT
Basin S1 12.19
Basin 82 12.07
Basin $3 10.01
Basin 54 1017
Basin S5 12.88
Basin 56 10.78
Basin §7 9.56
Basin S8 12.95
‘Basin S9 11.52
Basin 510 12.23
Basin S11 9.45
Basin S12E 12.32
Basin S12wW 12.41
Basin 513 7.43
Basin 514 9.57
Basin S15 7.50
Basin S16N 11.84
Basin §16S 7.7
Basin S17 7.07
Basin 518 11.68
Basin 819 9.64
Basin S20 7.98
Basin S21 8.48
Basin 522 1.73
Basin S23 7.24
Basin 524 0.78
Basin $25 6.19
Basin 5286 4.76
Basin 527 6.45
Basin S28 7.42
Basin 529 7.99




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 42 |

Basin Name XKSf.\T
Basin §1 0.65
Basin S2 0.65
Basin 53 0.62
Basin S4 0.62
Basin $5 0.67
Basin S6 0.63
Basin 57 0.61
Basin S8 0.67
Basin 89 0.64
Basin 510 0.65
Basin S11 0.61
Basin S12E 0.72
Basin S12W 0.71
Basin 513 7 0.73
Basin S14 0.69
Basin S15 1.67
Basin S16N 0.65
Basin $16S 0.64
Basin $17 1.15
Basin S18 0.65
Basin S19 0.61

Basin 520 1.13
Basin §21 - 0.57
Basin S22 0.33
Basin 523 1.35
Basin 524 0.20
Basin 525 0.54
Basin 526 0.43
Basin S27 0.67
Basin S28 1.58
Basin S29 1.41




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 inputs for XKSAT

[M.C. Simulation . 41 |

Be'l.s_ln Ngme XKSAT
Basin S1 0.87
Basin 82 0.86
Basin S3 0.80
Basin 54 0.80
Basin 85 0.89
Basin S6 0.82
Basin §7 0.78
Basin S8 0.89
Basin 89 0.85
Basin 810 0.87
Basin S11 0.78
Basin S12E 0.9
Basin S12W 0.91
Basin 813 - 0.80
Basin S14 0.83
Basin S15 1.17
Basin S16N 0.86
Basin S16S 0.76
Basin $17 0.97
Basin 518 0.85
Basin S19 0.79
Basin §20 0.99
Basin S21 0.73
Basin 522 0.31
Basin 523 1.04
Basin 524 0.22
Basin 525 0.65
Basin S26 0.54
Basin S27 0.74
Basin 528 1.08
Basin S29 : 1.06




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

|M.C. Simulation 40 |

Basin Name XKSAT
Basin S1 0.16
Basin §2 0.16
Basin 83 0.16
Basin 84 0.16
Basin S5 0.16
-Basin S6 0.16
Basin 57 0.16
Basin 88 0.16
Basin $9 0.16
Basin $10 0.18
Basin S11 0.16
Basin S12E 0.17
Basin S12W 0.17
Basin 813 0.19
Basin §14 0.17
Basin $15 0.31
Basin S16N .16
Basin S$16S 0.17
Basin S17 0.25
Basin S18 0.16
Basin S19 0.16
Basin 520 0.24
Basin S21 0.16
Basin §22 021
Basin S23 0.25
Basin $24 0.22
Basin $25 0.16
Basin S26 0.15
Basin S27 0.18
Basin $28 0.22
Basin $29 0.21




FCDMC Uncertainty and Risk Analyéis _
‘Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 39 ]

Basin Name XKSAT
Basin S1 ' 0.62
Basin 82 0.62
Basin S3 0.63
Basin 54 0.63
Basin 85 0.62
Basin S6 0.62
Basin 57 0.63
Basin S8 0.62
Basin 59 0.62
Basin S10 0.62
Basin S11 0.63
Basin S12E 0.67
Basin S12W 0.66
Basin S13 0.76
Basin S14 0.68
Basin $15 1.37
Basin S16N 0.62
Basin S$16S 0.69
Basin S17 1.07
Basin S18 0.62
Basin S19 0.63
Basin S20 1.03
Basin 521 0.62
Basin 522 0.59
Basin S23 1.19
Basin S24 0.45
Basin 525 0.64
Basin S26 0.60
Basin S27 0.75
Basin S28 1.29
Basin 5§29 1147




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

IM.C. Simulation 38 |
Basin Name XKSAT
Basin 91 0.85
Basin S2 0.85
Basin S3 0.77
Basin 54 0.77
Basin S5 0.88
Basin S6 0.80
Basin 57 0.75
Basin S8 0.88
Basin 59 0.83
Basin S10 0.86
Basin S11 0.74
Basin S12E 0.88
Basin S12wW 0.88
Basin S13 0.70
Basin S14 0.77
Basin 815 0.88
Basin S16N 0.84
Bagin 5168 0.69
Basin 8317 0.78
Basin S18 0.84
Basin $19 0.75 -
Basin S20 0.82

Basin S21 0.71
Basin 522 0.33
Basin 523 0.80
Basin 524 0.27
Basin 825 0.59
Basin S26 0.49
Basin 527 0.64
Basin 828 0.79
Basin $29 0.81°




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

|M.C. Simulation 37 |
Basin Name XKSAT
Basin 51 0.52
Basin S2 0.52
Basin S3 0.50
Basin 54 — 050-NO U CANLD
Basin 55 0.53
Basin 56 0.50
Basin S7 0.49
Basin S8 0.53
Basin S9 0.51
Basin 510 0.62
Basin S11 0.49
Basin S12E 0.53
Basin S12wW 0.53
Basin 8§13 0.49
Basin S14 0.50
Basin S15 0.59
Basin S16N 0.52
Basin S185 0.48
Basin §17 0.54
Basin S18 0.51
Basin S19 0.49
Basin S20 0.55
Basin S21 0.48
Basin 822 0.33
Basin 523 .54
Basin 524 0.35
Basin 825 0.44
Basin S26 0.41
Basin S27 0.46
Basin 528 0.50
Basin $S29 0.51




FCDMC Uncertéinty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

{M.C. Simulation 36 |

Basin Name - XKSAT
Basin S1 0.18
Basin S2 0.18
Basin 83 0.17
Bagin 84 0.17
Basin 85 0.18
Basin S6 C.18
Basin S7 ) 0.17
Basin S8 0.18
Basin S9 0.18
Basin S10 0.18
Basin S11 0.17
Basin S12E 0.18
Basin S12W 0.18
Basin $13 0.19
Basin 514 0.18
Basin $15 0.25
Basin S16N 0.18
Basin 5165 0.18
Basin S17 0.22
Basin S18 0.18
Basin S19 0.17
Basin S20 0.22
Basin $21 017
Basin S22 0.18
Basin $23 0.21
Basin 524 0.18
Basin 525 017
Basin 826 0.15
Basin 827 0.18
Basin 528 0.16
Basin S29 0.18




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[f.C. Simulation 35 ]
Baisln Ngme XKSAT
Basin S1 4.66— | (A MiSsing, »7
Basin 82 4.63
Basin §3 4,03
Basin S4 4.08
Basin S5 4.86
Basin S6 4,26
Basin S7 3.89
Basin 58 4.88
Basin S9 4.47
Basin S10 4.68
Basin 511 3.86
Basin S12E 4.74
Basin §12W 4.76
Basin S13 3.30
Basin S14 3.94
Basin S15 3.56
Basin S16N 457
Basin S16S 3.37
Basin 517 3.3
Basin $18 452
Basin $19 3.92
Basin S20 3.83
Basin S21 3.59
Basin S22 1.11
Basin 523 3.40
Basin 524 0.80
Basin 525 2.82
Basin 526 2.34
Basin S27 2.96
Basin S28 3.47
Basin S29 3.64




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[W.C. Simulation 34 |

Basin Name XKSAT
Basin 51 017
Basin S2 0.17
Basin 83 0.17
Basin S4 0.17
Basin S5 0.16
Basin S6 - 047
Basin S7 017
Basin S8 0.16
Basin 59 017
Basin S10 0.17
Basin 511 0.17
Basin S12E 0.17
Basin S12W 017
Basin S13 0.20
Basin S14 0.18
Basin S15 0.33
Basin S16N 0.17
Basin 5165 0.18
Basin S17 0.26
Basin $18 0.17
Basin S$19 0.17
Basin S20 : 0.25
Basin S21 0.17
Basin 5§22 0.2%
Basin S23 0.27
Basin 524 0.22
Basin 525 017
Basin 526 0.16
Basin 527 0.19
Basin 528 0.24
Basin S29 0.23




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

|M.C. Simulation 33 |

Bgsin Name XKSAT
Basin S1 0.61
Basin S§2 0.60
Basin 53 0.60
Basin 54 0.60
Basin S5 0.61
Basin 86 0.60
Basin S7 0.60
Basin $8 0.61
Basin 59 0.60
Basin S10 0.61
Basin S11 0.60
Basin S12E 0.65
Basin S12W 0.64
Basin 513 0.70
Basin S14 0.65
Basin S$15 1.22
Basin S16N 0.60
Basin S165 0.84
Basin 517 0.96
Basin 518 0.60
Basin S19 0.60
Basin 820 0.93
Basin 521 0.58
Basin 522 0.51
Basin S23 1.05
Basin $24 0.36
Basin 825 0.58
Basin 526 0.53
Basin S27 0.68
Basin S28 1.13
Basin S29 1.05




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[W.C. Simulation 32 |

Basin Ngme XKSAT
Basin $1 4.29
Basin 82 4.24
Basin 53 3.42
Basin 84 3.49
Basin 85 - 4.57
Basin 56 3.73
Basin 57 3.25
Basin S8 4.60
Basin S9 - 4.02

Basin §10 4.30
Basin S11 3.21
Basin S12E 4.14
Basin S12W 4.20
Basin S13 216
Basin S14 3.07
Basin 815 1.53
Basin S16N 4.15
Basin §16S 243
Basin $17 1.66
Basin S18 4.08
Basin S19 3.28
Basin 520 1.97
Basin S21 2.96
Basin S22 0.79
Basin 523 1.57
Basin 524, 0.60
Basin 525 1.99
Basin 526 1.58
Basin 527 1.87
Basin 528 1.45
Basin 529 1.69




FCDMC Uhcertainty and Risk Analysis
Monte Carloe Adjusted HEC-1 Inputs for XKSAT

IM.C. Simulation 31 |

Ba_sin Name XKSAT
Basin 51 0.21
Basin S2 0.21
Basin §3 0.21
Basin S4 0.21
Basin S5 0.21
Basin S8 0.21
Basin $7 0.21
Basin S8 0.21
Basin S9 0.21
Basin S10 0.21

Basin S11 0.21
Basin S12E 0.22
Basin S12W 0.22

Basin 513 0.25

Basin S14 0.22

Basin 515 0.50
Basin S16N 0.21
Basin $16S 0.22

Basin §17 0.37

Basin 518 0.21

Basin S19 0.21

Basin 520 0.36

Basin S21 0.21

Basin S22 0.30

Basin S23 0.40

Basin 524 0.31

Basin S25 0.21

Basin S26 0.19

Basin S27 0.24

Basin $28 0.41

Basin S29 0.37




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simuiation 30 |

Basin Name XKSAT
Basin S1 0.15
Basin 82 Q.15
Basin 53 0.16
Basin S4 0.16
Basin 85 0.15
Basin S6 0.16
Basin S7 0.16
Basin S8 0.15
Basin 59 0.15
Basin 510 0.15
Basin 511 0.16
Basin S12E 0.16
Basin S12W 0.16
Basin §13 0.20
Basin S14 0.17
Basin S15 0.45
Basin S16N 0.15
Basin $16S 0.18
Basin 517 0.32
Basin 518 0.15
Basin 519 0.16
Basin S20 0.28
Basin 821 0.16
Basin S22 0.24
Basin §23 0.35
Basin 524 0.22
Basin 525 0.17
Basin 526 0.16
Basin 527 0.20
Basin 528 0.36
Basin $29 0.30




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

IM.C. Simulation 29 |

Belsin Ngme XKSAT
Basin S1 0.19
Basin S2 0.19
Basin $3 0.19
Basin S4 0.19
Basin S5 0.19
Basin 56 0.19
Basin 57 0.19
Basin S8 0.19
Basin $9 0.19
Basin S10 0.19
Basin S11 0.19
Basin S12E 0.20
Basin S12W 0.20
Basin S13 0.27
Basin S14 0.22
Basin 515 0.84
Basin S16N 0.19
Basin $16S 0.22
Basin S17 0.50
Basin $18 0.19
Basin $19 0.19
Basin 520 0.45
Basin S21 0.19
Basin S22 0.30
Basin S23 0.62
Basin 524 0.23
Basin 825 0.21
Basin $26 0.19
Basin S27 0.26
Basin 528 0.75
Basin 529 0.58




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 28 |

Basin Name XKSAT
Basin §1 0.20
Basin S2 0.20
Basin 83 0.19
Basin S4 0.19
Basin S5 0.20
Basin 86 0.19
Basin S7 0.19
Basin 58 0.20
Basin S9 0.19
Basin §10 0.20
Basin S11 0.19
Basin S12E 0.20
Basin S12wW 0.20
Basin S13 0.20
Basin 514 0.20
Basin S15 0.26
Basin S16N 0.20
Basin 5165 0.20
Basin S17 0.23
Basin S18 0.20
Basin $19 0.19
Basin $20 0.24
Basin S21 0.19
Basin S22 - 0.23
Basin 523 0.23
Basin 524 0.31
Basin 525 0.19
Basin S26 : 017
Basin $27 0.19
Basin S28 0.18

Basin 529 0.19




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 27 |

Basin Name XKSAT
Basin S1 0.77
Basin §2 0.77
Basin §3 0.74
Basin 54 0.74
Basin S5 0.78
Basin 56 0.75
Basin S7 0.73
Basin S8 0.78
Basin S9 0.76
Basin S10 0.77
Basin S11 0.73

Basin S12E 0.79

Basin S12W 0.79

Basin S13 0.74
Basin S14 0.76
Basin S$15 0.91

Basin S16N 0.77

Basin S16S 0.72

Basin 817 0.83
Basin S18 0.76
Basin $19 0.73
Basin 520 0.84
Basin S21 0.72
Basin 522 0.57
Basin S23 0.84
Basin S24 0.59
Basin §25 0.67
Basin S26 0.63
Basin S27 0.71
Basin S28 0.83
Basin S29 0.83




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 inputs for XKSAT

[M.C. Simulation 26 i

Basin Name XKSAT
) “Basin 51 0.64
"~ Basin S2 0.64

Basin S3 0.62
Basin S4 0.62
Basin S5 0.64
Basin S6 0.63
Basin 57 0.62
Basin S8 0.64
Basin 89 0.63
Basin 810 0.64
Basin S11 0.62
Basin S12E 0.65
Basin S12W 0.65
Basin S13 0.63
Basin S14 0.63
Basin S15 0.73
Basin S16N 0.63
Basin §16S Q.61
Basin S17 0.68
Basin 518 0.63
Basin S19 0.62
Basin 520 0.69
Basin S21 0.61
Basin S22 0.48
Basin §23 0.68
Basin 524 0.60
Basin §25 0.59
Basin S26 0.57
Basin 527 0.61
Basin 528 0.64
Basin S29 0.65




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

IM.C. Simulation 25 ]

Basin Name XKSAT
Basin 51 0.16
Basin S2 0.16
Basin §3 - 0.16
Basin S4 0.16
Basin S5 0.16
Basin S6 0.16
Basin 57 0.16
Basin S8 0.16
Basin S9 0.16
Basin S10 0.16
Basin S11 0.16
Basin S12E 0.17
Basin S12W 0.17
Basin 513 017
Basin 514 0.17
Basin S15 0.24
Basin S16N 0.16
Basin S16S 0.17
Basin S17 0.21
Basin 518 0.16
Basin 5§19 0.16
Basin S20 0.21
Basin S21 0.186
Basin S22 0.16
Basin S23 0.20
Basin 524 0.18
Basin S25 -0.18
Basin S26 0.15
Basin 827 0.17
Basin S28 0.15
Basin 529 0.16




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 inputs for XKSAT

[M.C- Simulation 24 |

Bg.sln Name XKSAT
Basin S1 2560
Basin 82 25.31
Basin S3 20.30
Basin S4 20.68
Basin S5 27.32
Basin 86 2215
Basin §7 19.23
Basin S8 27.50
Basin S9 23.96

Basin 810 25.71
Basin 511 18.97
Basin S12E 25.34
Basin S12W 25.64
Basin S13 13.43
Basin S14 18.71
Basin S15 11.23
Basin S16N 24.74
Basin S16S 14.64
Basin S$17 11.35
Basin $18 24.36
Basin S19 19.43
Basin S20 13.51
Basin 521 17.45
Basin S22 3.58
Basin 823 11.25
Basin S24 3.12
Basin 525 11.51
Basin S26 ‘9,16
Basin 827 11.45
Basin S28 11.15
Basin 8§29 12.56




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 23 |

Bals_ln Name XKSAT
Basin S1 0.23
Basin 52 0.23
Basin S3 0.24
Basin S4 0.24
Basin 85 0.23
Basin 56 0.24
Basin 57 0.24
Basin S8 0.23
Basin S9 0.23

Basin S10 0.23
Basin S11 0.24
Basin S12E 0.24
Basin S12W 0.24
Basin 513 0.29
Basin S14 0.26
Basin 815 0.43
Basin S16N 0.23
Basin S16S 0.26
Basin S17 0.36
Basin $18 0.23
Basin S19 0.24
Basin S20 0.35
Basin 8§21 0.24
Basin 522 0.34
Basin S23 0.37
Basin S24 0.31
Basin 825 0.26
Basin 826 0.26
Basin 827 0.28
Basin 528. 0.34
Basin $29 0.33




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 22 |
_Ba!rsin Name XKSAT
Basin S1 0.22
Basin §2 0.22
Basin S3 0.22
Basin 54 0.22
Basin S5 0.22
Basin S6 0.22
Basin 57 0.22
Basin 58 0.22
Basin $9 0.22
Basin S10 0.22
Basin S11 0.22
Basin $12E 0.24
Basin S12W 0.23
Basin $13 0.28
Basin S14 0.24
Basin S5 Q57
Basin S16N 0.22
Basin 5168 0.25
Basin 517 0.42
Basin S18 0.22
Basin S19 0.22
Basin S20 0.39
Basin S21 0.22
Basin 522 0.25
Basin 823 0.46
Basin S24 , 0.20
Basin 525 - 0.23
Basin 526 0.21
Basin 527 0.27
Basin S28 0.48
Basin 529 0.43




FCDMC Uncertainty and Risk Analysis
Monte Cario Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 21 |

Basin Name XKSAT
Basin S1 0.14
Basin $2 0.14
Basin 83 0.14
Basin 54 0.14
Basin S5 0.14
Basin S6 0.14
Basin S7 0.14
Basin S8 0.14
Basin 89 0.14
Basin §10 0.4
Basin S11 0.14
Basin S12E 0.15
Basin St2W 0.15
Basin 513 0.17
Basin 514 0.15
Basin $15 0.40
Basin S16N 0.14
Basin $16S 0.15
Basin S17 0.26
Basin S18 0.14

Basin S19 0.14 .
Basin S20 0.24
Basin S21 0.14
Basin S22 0.22
Basin 523 0.28
Basin 524 0.17
Basin 525 0.14
Basin 526 0.13
Basin S27 0.16
Basin 528 0.31
Basin 529 0.26




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 inputs for XKSAT

[M.C. Simuiation 20 |

Basin N_gme XKSAT
Basin S1 0.14
Basin 52 0.14
Basin S3 0.14
Basin S4 0.14
Basin S5 0.14
Basin 86 0.14
Basin 87 0.14
Basin 58 0.14
Basin §9 0.14
Basin §10 0.14

Basin S11 0.14
Basin S12E 015
Basin S12W 0.15

Basin 513 0.16

Basin S14 0.15

Basin §15 0.26
Basin S16N 0.14
Basin S$163 0.15

Basin §17 0.21

Basin $18 0.14

Basin $19 0.14

Basin 520 0.21

Basin 521 0.14

Basin S22 0.21

Basin 523 0.21

Basin 524 0.23

Basin 525 0.14

Basin 526 013

Basin 827 0.16

Basin 828 0.18

Basin S29 0.17




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 19 ]
Basin Name XKSAT
Basin $1 15.95
Basin §2 15.72
Basin 83 11.86
Basin S4 12.14
Basin S5 17.34
Basin S6 13.26
Basin S7 11.06
Basin S8 17.48
Basin 59 14.66
Basin S10 16.04
Basin 511 10.87
Basin S12E 14.53
Basin S12W 14.92
Basin $13 5.67
Basin 514 9.65
Basin S15 2.40
Basin S16N 15.27
Basin 5168 7.10
Basin S17 3.16
Basin S18 14.97
Basin S19 11.21
Basin S20 4.06
Basin 521 9.89
Basin S22 1.24
Basin §23 2.74
Basin S24 1.23
Basin 525 575
Basin 526 4.50
Basin 527 4.73
Basin S28 232
Basin 529 3.02




| FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simutation 18 |

Besln Nfrme XKSAT
Basin S1 0.20
Basin 82 0.20
Basin $3 0.19
Basin 54 0.19
Basin S5 0.20
Basin 86 0.19
Basin S7 0.19
Basin S8 ‘ 0.20
Basin 59 0.20
Basin S10 0.20

Basin S11 0.19
Basin §12E 0.20
Basin S12W 0.20

Basin 813 0.20

Basin 514 0.20

Basin S15 0.25
Basin S16N 0.20
Basin S16S 0.19

Basin S17 0.22

Basin 518 0.20

Basin S19 0.19

Basin S20 0.23

Basin S21 -0.19

Basin 822 0.15

Basin 523 0.21

Basin 524 0.14

Basin S25 0.18

Basin S26 0.16
Basin 27 0.19
Basin 528 0.16

Basin 529 0.18




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 inputs for XKSAT

[M.C. Simulation 17 |

Basin Nt_lme XKSAY
"Basin 51 0.21
Basin S2 0.21
Basin 83 0.21
Basin S4 0.21
Basin §5 0.21
Basin 56 0.21
Basin 57 0.21
Basin S8 0.21
Basin S9 0.21
Basin 510 0.21
Basin S11 0.21
Basin S12E 0.22
Basin S12W g.22
Basin S13 0.26
Basin S14 0.23
Basin 515 0.50
Basin S16N 0.21
Basin S§165 0.24
Basin §17 0.38
Basin 518 0.21
Basin 519 0.21
Basin S20 0.36
Basin 521 0.21
Basin S22 0.32

Basin 523 0.41 .
Basin S24 0.30
Basin 525 0.22
Basin S26 0.21
Basin 827 0.26
Basin S28 0.42
Basin $29 0.38




FCDMC Uncenrtainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 16 |

Bg_sin Name XKSAT
Basin S1 047
Basin $2 0.17
Basin S3 0.16
Basin S4 0.16
Basin S5 0.17
Basin S6 0.16
Basin §7 0.16
Basin S8 0.17
Basin S9 017
Basin $10 017
Basin S11 0.16

Basin S12E 017

Basin S12W 0.17

Basin S13 0.18
Basin S14 0.17
Basin $15 0.26
Basin S16N 0.17
Basin $16S 017
Basin 17 0.22
Basin S18 017
Basin S19 0.16
Basin 520 0.22
Basin S21 0.16
Basin 522 0.15
Basin S23 0.22
Basin 524 013
Basin 525 0.186
Basin 526 0.14
Basin 827 0.17
Basin S28 0.17
Basin 529 0.18




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 inputs for XKSAT

[M.C. Simulation 15 |
_Basin Name XKSAT

Basin §1 1.83
Basin S2 1.82
Basin 83 1.60
Basin S4 1.62
Basin S5 - 1.90
Basin S6 1.69
Basin S7 1.56
Basin S8 1.9
Basin 59 1.76
Basin S10 1.83
Basin S11 1.54
Basin S12E 1.84
Basin S12W 1.85
Basin $13 1.32
Basin S14 1.56
Basin 815 1.35
Basin S16N 1.79
Basin $16S 1.36
Basin S17 1.29
Basin 518 1.78
Basin $19 1.56
Basin S20 1.39
Basin S21 1.44
Basin 522 0.56
Basin S23 1.29
Basin 524 0.35
Basin S25 1.17
Basin 826 0.97
Basin S27 1.20
Basin 528 1.26
Basin S29 1.34




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

JM.C. Simulation 14 |

Basin Name XKSAT
Basin S1 0.79
Basin 52 0.79
Basin S3 0.74
Basin S4 0.75
Basin 85 0.81
Basin 56 0.76
Basin 57 0.73
Basin $8 ' 0.81
Basin 59 0.78
Basin S10 0.79
Basin S11 0.73
Basin S12E 0.85
Basin S12W 0.85
- Basin $13 0.82
Basin S14 0.80
Basin 515 1.49
Basin S16N 0.79
Basin S16S5 0.75
Basin S17 1.13
Basin 518 0.78
Basin $19 0.73
Basin S20 1.16
Basin S21 0.72
Basin 522 0.76
Basin 523 1.27
Basin S24 0.72
Basin 825 0.64
Basin S26 0.56
Basin 827 0.76
Basin S28 1.40
Basin 529 1.31




FCDMC Uncertainty and Risk Analysis
Monte Cario Adjusted HEC-1 Inputs for XKSAT

[W.C. Simulation 3 ]

Basin Name XKSAT
Basin S1 0.36
Basin 52 0.36
Basin S3 0.36
Basin S4 0.36
Basin S5 0.37
Basin S6 0.36
Basin 57 0.36
Basin S8 0.37
Basin S9 0.36

Basin S10 0.36
Basin S11 0.36
Basin S12E 0.38
Basin S12W - 0.37
Basin 813 0.38
Basin S14 0.37
Basin §15 0.48
Basin S16N 0.36
Basin $16S 0.37
Basin 517 0.43
Basin S18 0.36
Basin $19 0.36
Basin S20 0.43
Basin S21 0.35
Basin $22 0.26
Basin 823 0.43
Basin S24 0.29
Basin 825 0.35
Basin S26 0.33
Basin 527 0.37
Basin §28 0.40
Basin S29 0.40




* FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 12 |

Basin I\Eme XKSAT
Basin S1 021
Basin 52 0.21
Basin S3 0.21
Basin S4 0.21
Basin S5 0.21
Basin S6 0.21
Basin §7 0.20
Basin 58 0.21
Basin 59 0.21
Basin S10 0.21
Basin §11 0.20

Basin S12E 0.22

Basin S12W 0.22
Basin 513 0.21

Basin S14 0.21
Basin 815 0.26
Basin S16N 0.21
Basin S16S 0.20
Basin S17 0.24
Basin S18 0.21
Basin 519 0.20
Basin S20 0.24
Basin S21 0.20
Bagsin 8522 0.19
Basin 523 0.23
Bagin 524 0.18
Basin 825 0.19
Bagin 526 0.18
Basin 527 0.20
Basin 528 017
Basin §29 0.19




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

|M.C. Simuiation 11 |

Basin Ngme XKSAT
Basin 51 0.89
Basin S2 0.89
Basin 53 0.86
Basin 54 0.86
Basin S5 0.90
Basin 56 0.87
Basin 57 0.85
Basin S8 0.90
Basin S9 0.88
Basin 10 0.89
Basin S11. 0.85

Basin S12E 0.96

Basin S12W 0.95

Basin $13 0.98
Basin S14 0.93
Basin S15 1.79
Basin S16N 0.89
Basin $165 0.89
Basin S17 1.38
Basin $18 0.89
Basin S19 0.86
Basin 520 1.38
Basin 821 0.84
Basin 522 0.86
Basin S23 1.54
Basin S24 0.89
Basin 525 0.79
Basin 526 0.72
Basin S27 0.93
Basin S28 1.70
Basin S29 1.57




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 inputs for XKSAT

[M.C. Simuiation 0|
Basin Name XKSAT
Basin S1 0.21
Basin 52 0.21
Basin S3 0.21
Basin S4 0.21
Basin 85 0.21
Basin S6 0.21
Basin 87 0.20
Basin S8 0.21
Basin S9 0.21
Basin $10 0.21
Basin $11 0.20
Basin S12E 022
Basin S12wW 0.22
Basin $13 0.23
Basin S14 0.22
Basin §15 0.33
Basin S16N 0.21
Basin 5165 0.21
Basin S17 0.28
Basin 518 0.21
Basin S19 0.20
Basin 520 0.28
Basin S21 0.20
Basin 522 0.22
Basin 523 0.28
Basin 524 0.24
Basin 525 0.19
Basin 326 0.18
Basin 527 0.21
Basin S28 0.25
Basin S29 0.25




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

|M.c. Simulation 9 B

Basin Name XKSAT
Basin S1 0.16
Basin 52 0.16
Basin 83 0.16
Basin $4 0.16
Basin S5 0.16
Basin 56 0.16
Basin 87 0.16
Basin S8 0.16
Basin S9 0.16
Basin S10 0.16

Basin S11 0.16
Basin S12E 0.17
Basin S12W 017

Basin $13 017

Basin $14 0.17

Basin S15 0.23
Basin S16N 0.16
Basin S165 0.16

Basin S17 0.20

Basin $18 0.16

Basin S19 0.16

Basin S20 0.20

Basin 521 0.16

Basin 522 0.15

Basin 523 0.19

Basin $24 0.14

Basin 525 0.15

Basin 526 0.14
Basin S27 0.16
Basin S28 0.14
Basin 529 0.16




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[.C. Simulation 8 |

.Basin Name XKSAT
Basin $1 0.14
Basin 82 0.14
Basin 83 0.14
Basin $4 0.14
Basin 85 0.14
Basin 56 0.14
Basin 87 0.14
Basin 88 0.14
Basin 89 0.14
Basin S10 0.14
Basin S11 0.14
Basin S12E 0.15
Basin S12W 0.14
Basin 513 0.16
Basin 514 0.1%
Basin 815 0.25
Basin S16N 0.14
Basin $16S 0.14
Basin $17 0.20
Basin S18 0.14
Basin 819 0.14
Basin 520 0.20
Basin $21 0.14
Basin S22 017
Basin 523 . 0.20
Basin S24 Q.17
Basin S25 0.14
Bagsin S26 0.12
Basin S27 0.15
Basin S28 0.16
Basin 529 0.16




- FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simuiation 7 H

Basin Name XKSAT
Basin S1 0.15
Basin 52 0.15
Basin 83 0.15
Basin S4 0.15
Basin 55 0.15
Basin §6 0.15
Basin 57 0.15
Basin S8 0.15
Basin 89 0.15
Basin S10 0.15
Basin 8§11 0.15
Basin S12E 0.16
Basin St2w 0.16
Basin S13 0.18
Basin S14 0.16
Basin S15 0.28
Basin S16N 0.15
Basin 5168 017
Basin 517 0.24
Basin 18 0.15
Basin §19 0.15
Basin 520 0.22
Basin S21 .15
Basin 522 0.28
Basin 523 0.24
Basin S24 0.39
Basin S25 0.16
Basin S26 0.16
Basin S27 0.18
Basin 528 0.20
Basin S29 0.19




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[W.C. Simulation 6 |

Basin N_aLme XKSAT
Basin §1 0.18
Basin 52 0.18
Basin §3 0.18
Basin S4 0.18
Basin §5 0.18
Basin S6 0.18
Basin S7 018
Basin S8 0.18
Basin §9 0.18
Basin S10 . 0.18
Basin S11 0.18
Basin S12E 0.19
Basin S12W 0.19
Basin 513 0.21
Basin 514 0.19
Basin S15 0.41
Basin S16N- 0.18
Basin $16S8 0.19
Basin 517 0.31
Basin S18 .18
Basin S19 0.18
Basin S20 0.29
Basin $21 0.18
Basin 522 0.23
Basin 523 0.33
Basin 524 0.18
Basin 526 0.18
Basin 526 0.16
Basin S27 0.21
Basin 528 0.32
Basin S29 0.30




FCDMC Uncertainty and Risk Analysis
Monte Cario Adjusted HEC-1 Inputs for XKSAT

[W.C. Simulation 5 ]

Ba_s_ln Name XKSAT
Basin S1 1.01
Basin 82 - 1.01
Basin 83 097
Basin S4 0.97
Basin S5 1.08
Basin $6 0.98
Basin S7 0.96
Basin S8 1.03
Basin 592 1.00
Basin S10 1.01
Basin S11 0.95
Basin S12E 1.05
Basin S12W 1.05
Basin §13 0.99
Basin S14 1.00
Basin §15 1.35
Basin S16N 1.01
Basin §16S 0.95
Basin §17 1.17
Basin 518 1.00
Basin S19 0.96
Basin S20 1.19
Basin §21 0.93
Basin 522 0.78
Basin $23 1.23
Basin 524 0.66
Basin 525 0.86
Basin 526 0.80
Basin 527 0.95
Basin 528 1.27
Basin S29 1.24




FCDMC Uncettainty and Risk Analysis
Monte Carlo Adjusted HEC-1 inputs for XKSAT

[M.C. Simulation 4 |

Basin Name XKSAT
Basin S1 0.16
Basin 52 0.16
Basin 53 . 0.16
Basin S4 0.16

Basin 55 0.16 -
Basin 56 0.16
Basin S7 0.16
Basin S8 0.16
. Basin S9 0.16
Basin S10 0.16
Basin 811 0.16
Basin S12E 0.17
Basin S12W 0.17
Basin 513 0.18
Basin 8§14 0.17
Basin $15 0.26
Basin S16N 0.16
Basin S16S 0.17
Basin S17 0.22
Basin 518 0.16
Basin 819 0.16
Basin 520 0.22
Basin $21 0.16
Basin 522 0.20
Basin $23 0.22
Basin S24 0.21
Basin 825 0.16.
Basin $26 0.15
Basin 827 017
Basin 528 0.18
Basin 529 0.18




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

IM.C. Simulation 3 {

Basin Name XKSAT
Basin S1 0.20
Basin 82 0.20
Basin $3 0.20
Basin 54 0.20
Basin 85 0.20
Basin S6 0.20
Basin 57 0.20
Basin S8 0.20
Basin S9 0.20
Basin S10 0.20
Basin 511 0.20
Basin S12E 0.21
Basin St2W 0.21
Basin 5§13 0.23
Basin S14 0.21
Basin S15 0.41
Basin S16N 0.20
Basin §16S 0.21
Basin S17 0.32
Basin S18 0.20
Basin 519 0.20
Basin S20 0.31
Basin 521 0.19
Basin S22 0.20
Basin 523 0.34
Basin 524 017
Basin S25 0.20
Basin S26 0.18
Basin 527 0.23
Basin 528 0.32
Basin 529 0.30




FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[.C. Simufation 2 1

Basin Name XKSAT
"Basin S1 0.28
Basin 52 0.28
Basin S3 0.27
Basin 54 0.27
Basin S5 0.28
Basin 56 0.28
Basin 87 0.27
Basin S8 0.28
Basin S9 . 028
Basin 510 0.28
Basin S11 027
Basin S12E 0.29
Basin S12W 0.29
Basin 513 0.30
Basin 814 0.29
Basin §15 0.40
Basin S16N 0.28
Basin $16S 0.28
Basin S17 0.35
Basin S18 0.28
Basin $19 0.27
Basin 520 0.35
Basin 821 0.27
Basin 522 0.30
Basin 523 0.35
Basin S24 0.28
Basin 525 0.26
Basin S26 0.25
Basin S$27 : 0.28
' Basin S28 0.32
Basin S29 0.32
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FCDMC Uncertainty and Risk Analysis
Monte Carlo Adjusted HEC-1 Inputs for XKSAT

[M.C. Simulation 1 |

Basin Name XKSAT
Basin 51 8.15
Basin 82 8.08
Basin S3 6.79
Basin 54 6.89
Basin S5 8.58
Basin S6 7.28
Basin S7 6.51
Basin S8 8.63
Basin S8 7.74
Basin 510 8.18
Basin S11 6.44
Basin S12E 8.69
Basin S12wW 8.68
Basin 513 5.95
Basin $14 6.98
Basin 515 9.39
Basin S16N 7.94
Basin S16S B.73
Basin $17 7.37
Basin S18 7.84
Basin 519 6.56
Basin S20 8.26
Basin S21 6.09
Basin 522 3.28
Basin $23 8.24
Basin S24 2.60
Basin $25 4.35
Basin 528 3.44
Basin 527 5.13
Basin 528 9.30
Basin $29 g.22




OUTSTANDING COMMENTS

The following comments by Bing Zhao/FCDMC were not addressed in this final report:

References are not cited correctly

The sentence “Simulation 1 numbers for each of the three parameters were input
into the first HEC-1 file, and so on, up to the chosen number of repetition." was
requested to be changed to "The simulated 100 sets of three parameters were input
into HEC-1 input files to run HEC-1 100 times to obtain 100 peak flows and
runoff volumes."








