GEORGE V. SABOLPhD., PE.
CONSULTING ENGINEER
1351 EAST 141st AVENUE

BRIGHTON, COLORADO 80601

’ ‘ (303) 457-0989
A
% 19 June 1990

Mr. Joe Rumann

Hydrologist

Flood Control District of Maricopa County
3335 West Durango Street

Phoenix, Arizona 85009

Subject: Documentation Manual
Dear Joe:

Enclosed is a copy of Part 2 and Part 3 of the Documentation Manual. T
also made a copy of this for myself so that I can have the same on record
here. The District may wish to have the original records for its files when
we are finished with this project. I will maintain the originals until such
time that you request them, if desired.

Please review these and provide me comments, suggestion, or remind me of
missing parts, if necessary.

Attached to this letter is a copy of my outline for the Documentation
Manual that I conveyed to you last December. I found it interesting that I
had estimated 50 hours to prepare Parts 2 and 3 and that my records indicate
that I spent 49 hours. Lucky guess!

Do you want me to prepare a draft of Part 1 (Design Rainfall Criteria)?
If so, I could prepare a draft and then you and Davar could review and supple-
ment my draft. It seems that much of what we developed and adopted is based
upon our visit with the LA Corps last year. Please call me and let me Know
what you want me to do in this area.

I will begin a section (Part 5) on correspondence, review, and comments
regarding the development of the manual. We may want a separate section (Part
6) on correspondence, review, and comments concerning the adoption of the
manual. It may be best to keep these two separate.

Sincerely yours,

Ry 74

George V. Sabol
George V. Sabol Consulting Engineers, Inc.




PART 2

RAINFALL LOSSES

0 of

From the inception of the research for and development of the Maricopa
County Hydrologic Design Manual, there was a general consensus among the
authors that the adopted loss rate method would be the SCS CN method.
Although the developers of the manual recognized the deficiencies of this
method, it was initially to be adopted because of the wide use in Maricopa

County and the general familiarity with the method by the anticipated users.

In July 1988 there arose a concern by the staff of the Flood Control
District over the use of the CN method because of the high losses during high
intensity rainfall periods using this method (see Interoffice Memorandum 18
July 1988, Appendix 2-A). It was recommended that other loss rate methods be

considered, and that the uniform loss rate seemed appropriate.

Efforts started shortly after this to investigate use of the Initial Loss
plus Uniform Loss Rate (IL+ULR). Preliminary investigations indicated that
references were available for selecting the uniform loss rate (CNSTL) based on
hydrologic soil group, however very little information was available to select
the value of the initial loss (STRTL). Dr. David Woolhiser suggested that the
Green and Ampt infiltration equation could be used to estimate the initial
infiltration loss that precedes the uniform loss period. Since the initial
loss is a function of the antecedent soil moisture, this led to the question
of what soil moisture should be considered for the various soils and land uses
in Maricopa County. A letter was written to Dr. Herman Bouwer (Appendix 2-B)
describing the potential use of the Green and Ampt equation to estimate the
initial loss and asking for information regarding antecedent soil moisture
conditions in Maricopa County. Dr. Bouwer responded that such information is
not available and the standard practice is to irrigate when one half of the
available soil moisture (difference between field capacity and wilting point)

has been used.




Available information on IL+ULR parameter values was compiled (Appendix

2-C). This included published values of CNSTL, estimates of CNSTL and STRTL
from the previous reconstitution of 48 rainfall-runoff events for unit hydro-

graph development, and the estimate of STRTL from CN. These values were used

as an initial guide in the selection and development of loss rate parameters.

A BASIC program, RAINX, was used to estimate STRTL for the 11 soil tex-
ture classes based on Green and Ampt equation parameter values from Rawls,
Brakensiek and Miller (1983) (Appendix 2-D). This was performed by
calculating the rainfall loss for each of the soil texture classes using the
published values of Green and Ampt equation parameters (XKSAT and PSIF) and
estimates of soil moisture deficit (DTHETA). The 100-year rainfall (3.22
inches) distributed according to Pattern No. 1 was used. The rainfall loss
was accumulated up to the start of rainfall excess and this was used as a
first estimate of STRTL. The output from the RAINX program is shown in Appen-
dix 2-E. The RAINX program was then used with the IL+ULR method and the
initial estimates of STRTL to estimate rainfall losses as was previously done
using the Green and Ampt equation. This resulted in some adjustment to the
values of STRTL. The final values of parameter and RAINX output are shown in

Appendix 2-F.

A verification that both the Green and Ampt equation and the IL+ULR
method gave similar results was performed by modeling a single-basin, 0.126
square mile watershed and running HEC-1 with the same input except using the
Green and Ampt equation in one case and the derived values of IL+ULR parame-
ters in the other. The HEC-1 computer output and a summary sheet of results

is contained in Appendix 2-G.

During this period of development of the IL+ULR parameters, the U.S. Army
Corps of Engineers, Hydrologic Engineering Center released the June 1988 ver-
sion of HEC-1. This version contains the Green and Ampt equation as one of
five options in calculating rainfall losses. Therefore, the decision was made
to explore the use of the Green and Ampt equation as a viable method to

estimate rainfall losses in Maricopa County.




The Green and Ampt equation as coded into HEC-1 requires three parameter
values; hydraulic conductivity (XKSAT), capillary suction (PSIF), and soil
moisture deficit (DTHETA). Values of XKSAT and PSIF can be obtained from
Appendix 2-D. Values of DTHETA as functions of Dry, Normal, or Saturated
goil, as defined in the Hydrologic Design Manual, were developed from informa-
tion presented by Rawls and Brakensiek (1988) (Appendix 2-H). The work sheets
used to develop the DTHETA "Dry" and the DTHETA "Normal" figures in the Manual

are presented in Appendix 2-I.

Figure 4-11 of the Manual was derived from information in Brakensiek,
Rawls and Stephenson (1984) (Appendix 2-J). The work sheet used to develop

that figure is also shown in Appendix 2-J.

The effect of ground cover on infiltration rate was investigated. The
equations presented by Rawls, Brakensiek and Savabi (1989) (Appendix 2-K) were
investigated (discussion and results in Appendix 2-L). Those equations were
not accepted because they yielded inconsistent results across the range of
soil textures. Attempts were made to develop a functional relation for
hydraulic conductivity as a function of ground cover and canopy cover. Dr.
Leonard Lane assisted with the analysis of data that has been published by
various researchers. The results of Dr. Lane's work are contained in Appendix
2-M. No satisfactory results were obtained and the lack of an adequately
developed and verified procedure for adjusting bare soil infiltration rates

for the effects of ground cover and canopy cover remains a major deficiency.

Dr. Tim Ward assisted in providing infiltration data, reviewing work, and
as an advisor. Resent research by Ward and others at New Mexico State Univer-
sity and elsewhere indicates that canopy cover can greatly increase the infil-
tration rate. As a result of those published research results and
communication with Dr. Ward, a simplified relation was developed to adjust the
bare ground hydraulic conductivity for vegetation cover (Figure 4.10 of the

manual) .

Reviews

The following individuals have been instrumental in the technical review

and/or advising in regard to the rainfall losses section:




Leonard J. Lane, Ph.D., P.E., Arid Lands Watershed Management Research Unit,
Agricultural Research Service, U.S. Department of Agriculture, Tucson, Ari-

zZona.

Robin McArthur (deceased), Soil Conservation Service, U.S. Department of Agri-

culture, Phoenix, Arizona.

Walter J. Rawls, Ph.D., Agricultural Research Service, U.S. Department of

Agriculture, Beltsville, Maryland.

Kenneth G. Renard, Ph.D., P.E., Arid Lands Watershed Management Research Unit,
Agricultural Research Service, U.S. Department of Agriculture, Tucson, Ari-

zZona.

Tim J. Ward, Ph.D., P.E., Civil, Agriculture, and Geologic Engineering Depart-

ment, New Mexico State University, Las Cruces.

David Woolhiser, Ph.D., Arid Lands Watershed Management Research Unit, Agri-

cultural Research Service, U.S. Department of Agriculture, Tucson, Arizona.




APPENDICES

PART 2 - RAINFALL LOSSES

2-A - FCDMC Memorandum, 18 July 1988, on SCS curve numbers vsg. Initial and
Uniform Loss Rate for estimation of rainfall excess.

2-B - Letter to Dr. Herman Bouwer, 27 August 1988, on Initial Loss plus Uni-
form Loss Rate parameters derived from the Green and Ampt equation

2-C - Letter to Mr. Joe Rumann, 29 August 1988, on Initial Loss plus Uniform
Loss Rate parameters.

2-D - Green-Ampt Infiltration parameters from Soils Data, Rawls, W.J., Bra-
kensiek, D.L., and Miller, N., ASCE Journal of Hydraulic Engineering,
Vol. 109, No. 1, Jan. 1983, p. 62-70.

2-E - Computer output on estimation of initial loss for Initial Loss plus
Uniform Loss Rate method by use of the Green and Ampt equation.

2-F - Computer output of tests of initial loss values.

2-G - HEC-1 output of verification that the Green and Ampt equation method
and the IL+ULR method result in similar estimates of rainfall excess.

2-H - A _Procedure to Predict Green and Ampt Infiltration Parameters, Rawls,
W.J., and Brakensiek, D.L., Proceedings of ASAE Conference on Advances
in Infiltration, Chicago, IL, 1988, p. 102-112.

2-1 - Work sheets for the development of the DTHETA figures.

2-3 = ‘Hodifyi scs Hvdrologic Soil G 1 C Num} ‘ i fadn
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APPENDIX 2-A

FCDMC Memorandum, 18 July 1988, on SCS curve numbers vs.

Initial and Uniform Loss Rate for estimation of rainfall excess




FLOOD CONTROL DISTRICT OF MARICOFA COUNTY

Interoffice Memorandum

SUB.ECT: £CS curve numbers vs.Initial FILE:
and Uniform lLoss Rate. for estimation
of rainfal!l excess.
TO: [ORJ FROM: [OJF DATE: 7-12-8&
T c—
JME

The use of SCS Cueve Numbers in calculating rainfall excess has been widely
used in flond hydrology studies. This method has gained acceptance due tn the
wealth of documentation on cuerve numbier selection leading to easy application.

In the on gning Gilbert-Chandler Flond insurance study. a concern aross over
seemingly unreasonable volumes of runoff being generated from the study area.
Oue to the existence of C soils, curve numbers for the dominantly agricultural
area exceeded those normally used for desert and urban conditions within the
valley. This result caused additional research to be initiated at the District
as to the appropriatensss of curve number methodology. and the possibility of
using an alternative method in estimating rainfall excess.

This research led to findings in part related to the Gilbert-Chandler FIS: but
more directly impacting those studies where estimation of peak discharge is the
primary point of the study.

Initially a review of excess methods in HEC-1 was completed. Three alternative
methods ware Holtans Method. the Corps Exponential loss method. and the Initial
and Uniform Loss Method. Each method examined. attempts to simulate the
condition of initial infiltration rates that are relatively high. followed by a
decay in infiltration rate to some "constant" infiltration rate.

LOSS METHODS

Holtans Method: and the Exponential method can be considered as the same "type"
of model in that both methods simulate a continuous infiltration curve.

Holtans Method calculates a continucus infiltration curve. attempting to
account for soil moisture allowing some recovery of infiltration rate due tn
deep percalation. The input for this model are somewhat chiscure, especially in
the soil moisture/cover relationships. For simulations that occue over saveral
days with hyetographs with periods of low or no rainfall and several peaks this
mzthod would be worth future consideration.

The Exponential Method calculates a continuous loss rate curve based on
cumulative rainfall and an exponential decay in the initial loss rate.
Following this initial loss a linear decay in loss rate is simulated. The
Corps has developed several curves for the Phoenix area for genacal use, but
due to their general nature are best suited for large basin modeling.




The Initial and lniform Loss madel: like the SCS method assumes an initial loss

ar "initial abstraction" of rainfall prioe to rainfall excess.  This Inss is 3
direct input to the method: and would appear to be reaconable whenever medeling
a situation where ipitial rainfall intensities are low relative to initial sotl

infiltration rates. In either method if the rainfall intensities exceed
infiltration rates during this initial period, excess will not he simulataed.
Following the initial loss a constant loss rate is achieved: that will limit
infiltration to this maximum rate, but will not exceed rainfall intensity.
Fecently the SCS has published Arizona Irrigation Guide part EE21 Soils: which
includes tables for many soils on recommended maximum sprinkiee rates. Based
on discussions by John Schmeltzer with Mr. Lee Hardy of the SCS, it was
datermined that these rates were estimated for long term wetting. that would
not exceed the infiltration capacity of the soil. In general an appropriate
assumptinn for selection of a loss rate function in flood studies.

The SCS curve number following the filling of the initial abstraction will
simulate excess based on the net difference in excess batween the cureant and
previous computation period. The formula applied in each time period for
calculating excess is the standard equation: 0= (P-.25)##2/(P+.235). The SC35
method does not relate rainfall excess to rainfall intensity. It simply
calculates excess based on total rainfall at the time of computation.
Therefore based on the SCS method if wnit rainfall X were to occur over 1 hour
or were to occuer over 24 hours. the method would =stimate the same rainfall
excess for a given curve number. Following the initial abistraction the model
simulates a decaying infiltration rate based on total rainfall.

MODEL TESTING

As a test of sensitivity a single sub-basin of the Gilbert-Chandler Study was
testad using the SCS method and the Initial and Uniform method. The basin was
0.42 square miles in size with a lag time of 0.3%5 hourse A curve number of &4
was modeled in the SCS method. with an initial loss of 0.33 and .03 constant
loss used in the Initial and Uniform method. This selection of loss rates was
made so as to be within a reasonable range for the study area. the Vekal Clay
falls into this category. yet simulate the same volume of runoff from =ach
method.

The first simulation used a standard Type II distribution: 3.77 inches of
rainfall. At 12 hours. the peak intensity for the storm: a rainfall intensity
of 4.1 inches per hour is simulated. The curve number method simulated an
infiltration capacity of 1.24 inches par hour: or nearly 14 times the estimated
infiltration capacity for this soil. The estimated peak discharge was 391

CFS. The Initial and Uniform method used the estimated infiltration rate of
-09 inches per hour for a peak discharge of 558 cfs or roughly a 407 increase
in peak discharge.

Subsequent simulations were completed on the same data set however the Type 11
rainfall was modified to peak at & hours and 13 hours. This variation in the
rainfall did not alter the basic results from the Initial and Uniform method.
However for the SCS method at & hours the infiltration rate was estimated to be
1.5 inches per hour and peak discharge of 350 cfs. and at 12 hours the
estimated infiltration was 1.04 inches/hour with peak discharge at 423 cfs.

DISCUSSTON




The SCS curve number method appears to under estimate rainfall excess for
periods of high rainfall intensity leading to potentially low peak discharge
estimates. In regions where vegetative canopys play a significant role in
intercepting and slowing the actual rainfall intensity at the soil. this
obiservation may not be as significant. However. the intensities simulated in a
flood study would very likely =xceed the capacity of the vegetation to
effectvely intercept rainfall regacrdless of location. For events of lesser
intensity this shortcoming would tend to bhe less criticals but still inherent
to the methodology. The SCS equation weed in ralculation of excess is hased on
calibration of curve numbers to daily total precipitation/excess as measured on
agricultural fields. There is nothing to suggest that estimates of total
exCess 1s in serious erenr providing the cuprve number used is appropriate for
the soil type and land use condition.

The Initial and Uniform Loss methnd does appezar to satisfactorly simulate
rainfall excess for the soils of this area. Due to sparce vegetation.
interception of rainfall is considered non-significant. Unlike the SC5 method
there is no recommended method for adjusting the loss rates for a soil based on
compaction and non—connected impervious areas due to urbanization. However it
would seem to be reasonable to account for the non—-connected impervious areas
along with the directly connected impecvious areas as a total percent
impervious. A slight reduction in soil infiltration capacities might also be
warranted specifically in the initial abstraction, due to soil compaction.

An advantage of the Initial and Uniform loss method over the other methods
discussed is that onsite retention can he effectively simulated in the initial
loss. This is due to the fact that in this method:. that once the initial loss
is filled, excess is independznt of this initial Inss,; and dependent on the
constant loss rate and rainfall intensity. In the SCE method excess is
dependent on the initial loss and total rainfall. but independent nf intensity.
thus effecting either infiltration or excess if retention is assumed in the
initial abstraction.

RECOMMENDATION

I believe ample evidence exists that we should consider alternative loss rate
functions for our studies. For genzral use the Inital and Uniform loss method
would appear to be appropriate.

At this time I have not made copies of output for this memo. bwt will bring a
sample to review when we pursue fuprther discussion. At that time we can
determine what modifications if any that we may wish to pursue.




APPENDIX 2 B

Letter to Dr. Herman Bouwer, 27 August 1988, on Initial Loss plus Uniform Loss

Rate parameters derived from the Green and Ampt equation




\Gewges/ 27 August 1988

GEORGE V. SABOL Ph.D, PE.
1351 EAST 141st AVENUE
BRIGHTON, COLORADO 80601
(303) 457-0989

Dr. Herman Bouwer

U.S. Water Conservation Laboratory
4331 E. Broadway

Phoenix, Arizona 85040

Dear Herman:

| am working with the staff of the Flood Control District of Mar lcopa
County in the development of a Marlcopa County Hydrology Manual. The
intent of the manual will be to define the criteria and recommended
procedures to be used within Maricopa County for the purpose of estimating
flood discharges from rainfall. We are presently evaluating alternatives
for estimating rainfall losses and attempting to define the values of the
loss rate parameters for whatever method is selected.

We have selected the HEC-1, Flood Hydrology Program of the Corps of
Engineers, as the preferred model for several reasons including; ready
avallability to all users, history of acceptance within the community,
user support by HEC at Davis, and technical adequacy of the program
content for our purposes. Regarding the calculation of rainfall excess we
have four opfions in HEC-1 (Which, | believe, is a considerable [imitation
for our use in Arizona):

1. SCS CN method,

2. Initial loss plus uniform loss rate,

3. Exponential loss rate, and

4. Holtan's equation for Infiltration.

We have previously considered and evaluated the CN method but we ob jected
to the high losses that occur during the short period of high intensity
rainfall for which we should be designing In Arizona. The Holtan and
Exponential methods are generally unacceptable at this time for a variety
of reasons. This leaves the Inital Loss plus Uniform Loss Rate method
(IL+ULR) which, in fact, has not been a default by eliminating the other
alternatives, but rather is a viable method that is often successful ly
used for flood hydrology purposes. We are presently trying to define the
criteria by which the Initial loss (STRTL, according to HEC-1
nomenclature) and the uniform loss rate (CNSTL) shall be selected. We
have some guldance, such as Musgrave (1955) for which CNSTL is related to
the four hydrologic soil groups A, B, C and D, and the SCS Irrigation
Guide for Arizona that |ists estimated sprinkler intake rates for
agricultural soils. The Irrigation Guide is Iimiting because It Is only




Dr. H. Bouwer
27 August 1988
Page 2

applicable to agricultural solls and the sprinkler rate is not necessarily
the CNSTL that should be used. | also would |ike to be a |ittle more
flexible than having to define all rainfall losses according to only four
hydrologic soil groups. We also have the problem of quantifying the
"mysterious" initial loss.

Previous thoughts and dabblings in this area had lead me to the Green-Ampt
equation because of Its appealling representation of the physical

process. The recent work by Brakensiek and Rawls makes [t attractive
because the parameters can be related to soil texture and therefore it Is
very flexible and not limited to broad soil classificatlions. Rawls has
also recently expanded his work to consider surface conditlons, which
makes the technique even more appealling. The drawback is that the Green-
Ampt equation Is presently not an option In HEC-1. However, in a
conversation with Dave Woolhiser he suggested that | use the Green-Ampt
equation to estimate the initial loss, and this be set equal to STRTL In
the IL+ULR method. The Green-Ampt hydraulic conductivity would be set
equal to CNSTL. | have tried this and the results are pleasing. a
question that arose Is, what should be used for the initial soll moisture
content? This seems particularly Important In Maricopa County where soll
moisture could easily range from wilting point or less to field capacity
and even near saturation for irrigated land.

| would like your opinion and suggestions concerning the initial soil
moisture that should be used, and also your comments and suggestions

concerning this approach. What are your thoughts In this area of rainfall
losses?

I have enclosed two pages of computer output that show the calculated
losses for loamy sand soil by both the Green-Ampt equation and the |L+ULR
method for a synthetic, 6-hour, 100-year rainfall. | repeated this for
each of the 11 soil texture classes and the results are |listed in Table A.

In Table A, Column (2) is the assumed initial soll moisture content
(volumetric); Column (3) Is the final soil moisture content that | assumed
equal to the effective porosity; Columns (4) and (5) are the capillary
pressure and hydraullc conductivity, respectively. The values for Columns
(3) through (5) are taken from Table 2 of Rawls, Brakensiek, and Miller
(1983) and a copy is enclosed for your convenience. For the |L+ULR method
the STRTL, Column (6), was calculated from the results by the Green-Ampt
method and the CNSTL, Column (7), is equal to the hydraulic conductivity,
Column (5). Could you follow all of that!

The results for the 11 soll classes are shown In Columns (8) through
(11). As Illustrated, both the rainfall excess depths and peak
intensities are comparable for the two methods (How nice!). Again, a
question that | need resolved is how appropriate is my assumption of




Dr. H. Bouwer
27 August 1988
Page 3

initial soll molsture content. You will notice that | have simply assumed
that initial soil mosture equals one-half of final soll moisture. |
believe that | should consider the wilting point for each soll class and
maybe also vegetation type and l|and-use, such as irrigated lawns, In
making this determination. | don't have the data that Is necessary for
this. Can you help?

| hope that you can follow this rather long letter. | will call you
during the week of 29 August to talk to you about this, and | appreciate
any assistance that you can offer. | am in Phoenix often and | could come

to your office to talk about this.

| hope all is well with you.
Sincerely yours,
George V. Sabol
GVS/ jr

Enclosures: 1. Two pages of computer output for calculation of losses by
the Green-Ampt equation and IL+ULR method for loamy sand
2. Table A
3. Copy of ASCE paper by Rawls, Brakhensiek, and Miller (1983)

Copies: Joe Rumann, FCDMC w/ enclosures
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RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

INITIAL LOSS PLUS GREEN-AMPT EQ'N

LOAMY SAND_)

RAINFALL DATA FILENAME 15 FCDB.DAT 2 2 7
7;,(/3 5 7 4/11‘4'/&*' el S R
INITIAL LOSS IS5 @ INCHES =

INITIAL S0IL MOISTURE CONTENT IS5 .72 J
SATURATED SOIL MOISTURE CONTENT I5 .4 3
SOIL SUCTION HEAD I5 2.41 INCHES {
HYDRAULIC CONDUCTIVITY IS 1.18 INCHE5S FER HOUR ~)

TIME INTERVAL RATNFALL EXCESS INFILTRATION  INITIAL LOSS
‘ MINUTES INCHES INCHES INCHES INCHES
@ - 15 0.0300 0.0000 0.0300 0.0000
is - 30 0.0300 0.0000 6.0300 6.0000
30 - 45 0.0300 0.0000 0.0300 0.0000
45 - B0 0.0300 0.0000 0.0300 0.0000
60 - 75 0.0300 0.0000 0.0300 0.0000
75 - 90 0.0300 0.0000 0.0300 0.0000
890 - 105 0.0300 0.0000 0.0300 0.0000
105 - 120 0.0400 0.0000 0.0400 0.0000
120 - 135 0.0400 0.0000 0.0400 0.0000
135 -~ 150 0.0400 0.0000 0.0400 0.0000
150 - 165 0.2700 0.0000 0.2700 0.0000
165 - 180 0.5600 0.1924 .o ©.3876 0.0000
180 - 195 1.4600 1.1151 0.3449 0.0000
195 - 210 0.2700 0.0000 0.2700 0.0000
210 - 225 0.0400 0.0000 0.0400 0.0000
225 - 240 0.0400 0.0000 0.0400 0.0000
240 - 255 0.0400 0.0000 0.0400 0.0000
255 - 270 0.0400 0.0000 0.0400 0.0000
270 - 285 0.0300 0.0000 0.0300 0.0000
285 - 300 0.0300 0.0000 0.0300 0.0000
300 - 315 0.0300 0.0000 0.0300 0.0000
315 - 330 0.0300 0.0000 0.0300 0.0000
330 - 345 0.0300 0.0000 0.0300 0.0000
. 345 - 360 0.0300 0.0000 0.0300 0.0000
3.2300 1.3075 1.9225 0.0000

08-25-1387 10:29:09
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RAINFALL EXCESS BY RAINX PROGRAM MODIFIED AFRIL 1586
INITIAL LOSS PLUS UNIFORM RATE METHOD

< Loy _sanp>
RAINFALL DATA FILENAME IS FCD6.DAT

¢ er
INITIAL LOSS I5 .6 INCHES .§ Parenre =
UNIFORM LOSS RATE IS 1.18 INCHES PER HOUR

|

TIME INCREMENTAL INCREMENTAL INCREMENTAL
INTERVAL RAINFALL RUNOFF LOSS
MINUTES INCHES INCHES INCHES
0 - 15 2.0300 0.0000 0.0300
15 - 30 0.0300 0.0000 0.0300
. 30 - 45 0.0300 0.0000 0.0300
45 - 60 0.0300 0.0000 0.0300
60 - 75 0.0300 0.0000 0.0300
75 - 90 0.0300 0.0000 0.0300
90 - 105 0.0300 0.0000 0.0300
105 - 120 0.0400 0.0000 0.0400
120 - 135 0.0400 0.0000 0.0400
135 - 150 0.0400 0.0000 0.0400
150 - 185 0.2700 0.0000 0.2700
165 - 180 0.5600 0.2650 0.2950
180 - 195 1.4600 1.1650 0.2950
195 - 210 0.2700 0.0000 0.2700
210 - 225 0.0400 0.0000 0.0400
225 - 240 0.0400 0.0000 0.0400
240 - 255 0.0400 0.0000 0.0400
255 - 270 0.0400 0.0000 0.0400
270 - 285 0.0300 0.0000 0.0300
285 - 300 0.0300 0.0000 0.0300
300 - 315 0.0300 0.0000 0.0300
315 - 330 0.0300 0.0000 0.0300
330 - 345 0.0300 0.0000 0.0300
345 - 360 0.0300 0.0000 0.0300
3.2300 1.4300 1.8000

06-25-1367 10:31:99
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APPENDIX 2-C

Letter to Mr. Joe Rumann, 29 August 1988, on Initial Loss plus Uniform Loss

Rate parameters.




GEORGE V. SABOL PhD, PE.
1351 EAST 141st AVENUE
BRIGHTON, COLORADO 80601
(303) 457-0989

29 August 1988

Mr. Joe Rumann

Hydrologist

Flood Control District of Maricopa County
3335 W. Durango Street

Phoenix, Arizona 85009

Sub ject: Hydrology Manual, rainfall losses
Dear Joe:
I've been looking at information and procedures that we can use to define
rainfall loss parameters for the initial loss plus uniform loss rate

(IL+ULR) method and | want to inform you of my findings.

Uniform Loss Rate (CNSTL)

In regard to the uniform loss rate, that I'Il call CNSTL according to HEC-
1 nomenclature, we have the following:

1. Musgrave (1955), according to hydrologic soil group:

A .30-.45 inch/hour
B .15-.30
& .05-.15
D 0-.05

2. U.S. Bureau of Reclamation, Design of Small Dams, Second Edition,
1975, Appendix A. The flood hydrology method was baséed on the SCS CN
methodology with an adjustment for minimum loss rate to be used along

with CN:
A .40 inch/hour
B .24
2 5
D .08

3. U.S. Bureau of Reclamation, Design of Small Dams, Third Edition,
1988. The flood hydrology procedure is not as rigidly defined as in
the Second Edition. Much more discretionary judgement Is left to the
hydrologist, and It is expected that the hydrologist Is experienced
and qualified to do dam flood hydrology. Therefore only very general
guidance is provided. Suggested loss rates are:

A .30-.50 Inch/hour
B .15-.30
62 .05-.15
D 0-.05




Mr. J. Rumann
29 August 1988
Page 2

References 1 through 3 above, all provide about the same values and
certainly do not contradict each other. The problem that | see Is that
all soils are rather broadly set into four classes.

4. SCS, Irrigation Guide for Arizona. An intake rate for sprinkler
Irrigation Is provided for agricultural soils. This rate varles from
0.2 to 0.4 Inch/hour, which would be expected for A and B soils.
Although this Is certainly good information | would hesitate to
equate Irrigation sprinkler rates with Infiltration rate. This

publication also leaves us without guidance for non-agricultural
solls.

5. In performing the flood reconstitutions for the unit-hydrograph study
| used the IL+ULR method and | have tabulated these results (Table 1).
In general the value of CNSTL seems reasonable although they are
Inconsistant which Is probably due more to the Inaccuracy of the
recorded data. | wouldn't want to try to develop general criteria
from these values.

Initial Loss (STRTL)

Estimating the initial loss (STRTL) Is even more uncertain. One method
that can be used is to equate the initial abstraction (|a) from the CN

method to STRTL. This is based on virtually no theoretical or sound
empirical basis. The relation 'a = .2S where S = (1000/CN) - 10 was the

result of a very gross data fitting procedure. Table 2 shows Ia for CN,

and |'m surprised (maybe disappointed, knowing my predisposition against
the CN method!) that Ia Is a reasonable estimate for STRTL. The STRTL for

the flood reconstitutions and corresponding CN for STRTL = .2S are shown
In Table 1. Agaln, these seem very reasonable.

STRTL and CNSTL from Green-Ampt equation

This Is explained in my letter to Dr. Herman Bouwer (copy enclosed).
Several advantages exist in using this technique. First, we can use the
Green-Ampt equation to define STRTL and CNSTL for each of the 11 soll
classes which provides more flexibllity than |imiting the criteria to four
hydrologic soll groups. Second, the Green-Ampt equation will be added as
an option fo HEC-1 In the near future and we would only need to update the
Hydrology Manual with the appropriate Green-Ampt parameter selection
gulidance. When Green-Ampt comes on-line In HEC-1, the "new" method would
give results that would be consistent with the "old" method. Third, the
method would be theoretically sound and be representative of state-of-the-
art. Fourth, depending on what information | can get from Herman Bouwer
and Walter Rawls, the losses could be talilored to soils, vegetation, and
land-use In Maricopa County and be representative of local conditions and




Mr. J. Rumann
29 August 1988
Page 3

not an adoption of someone else's method and parameters. | think that the
fourth advantage may be particularly Important for the desert and
Irrigated lands that we must address.

We'll have time to talk about this when we're In Los Angeles. |'ll be
calling you to confirm our LA trip. There Is a nice hotel a couple of
blocks from the Corps office that has a reasonable price.

Sincerely yours,

Ll

George V. Sabol

GVS/ jr

Enclosure: 1. Table 1 - Rainfall losses from HEC-1 optimization of flood
reconstitutions for unit-hydrograph study
2. Table 2 - Estimation of inltial loss according to Initial
abstraction by CN method

3. Letter to Dr. Herman Bouwer dated 27 August 1988.




Code

(1)

Tucson
THS1
THS2
TAR1
TAR2
TAR3
TAR4
TRR1
TRR2
TAT1

Denver
D1161
DVI1
DCD1
DGC1
DSC1
DSC2

Albuquerque

AVDO1
AVDO2
AAA1
AAA2
ATR1
ALA1
ALA2
ALA3
ACA1
ACA2
ANCA1
ANCA2

Walnut Gulch

4-1
4-2
8-1
82
11—l
b=
o=
103-1
103-2
11E=1
=2
=S

TABLE 1

Rainfall Losses from HEC-1 optimizations

Initial Loss

STRTL
Inches
62)

.48
.48
.91
1.00
.83
.62
.24
.52
.17

.61
.74
1.62
.61
.74
.95

5
.56
.44
.20
.33
.69
399
»99
.36
.62
2.15
<36

.70
a3
.43
1.29
<50
.90
.57
17
.09
.64
.93
.41

Loss Rate
CNSTL
In/hr

(3)

eI
.28
42
.52
«44
s A2
.05
«26
33

.23
15
.46
.04
1.33
.55

W27
152
.11
.35
.49
47
«26
.49
«35
i

.15

.40
.76
.41
1.21
.50
62
.49
1.08
1.12
.33
<30
.27

CN for
STRTL =

(4)

81
81
69
67
71
76
98
79
92

77
735
55
77
75
68

86
78
82
91
86
74
78
77
85
76
48
85

74
64
82
61
80
69
78
92
96
76
68
83

«2S

1" antecedent rain
.6" antecedent rain

long duration rainfall




TABLE 1 (continued)

Rainfall Losses from HEC-1 optimizations

Code Initial Loss Loss Rate CN for
STRTL CNSTL SIRIL = .28
inches in/hr

(1) (2) (3) (4)
Wyoming

WCU1 .62 0. 76

WCU2 .48 12 81

WC1 .56 olili 78

WC2 .80 ol 2 7/

WDH1 .08 .06 96

WET1 .88 17 70

WD1 o 2il .07 88

WHD1 .97 30 67

WMB1 .65 .04 75




TABLE 2

Estimation of Initial Loss according to
initial abstraction by CN method

| = .2S

a

S = (1000/CN) - 10

CN S fr =325 CN S | = .28
e ) a(3) N R a(3)

100 0.0 0.0 64 5.63 1.13
99 . .02 63 5.87 1:17
98 o2 .04 62 6.13 Va2
97 .31 .06 61 6.39 1.28
96 .42 .08 60 6.67 Fois
95 .53 1 59 6.95 1.39
94 .64 13 58 7.24 1.45
93 .75 .15 57 7.54 1.51
92 .87 17 56 7.86 1.57
91 .99 .20 55 8.18 1.64
90 1.1 592 54 8.52 1.70
89 1.24 .25 53 8.87 197
88 1.36 .27 52 9.23 1.85
87 1.49 .30 51 9.61 1.92
86 1.63 .33 50  10.00 2.00
85 1,76 .35 49  10.41 2.08
84 1.90 .38 48  10.83 o
83 2.05 .41 47  11.28 2.26
82 2.20 .44 46 11.74 2.35
81 2.35 .47 45 12.22 2.44
80 2.50 .50 44  12.73 2.55
79 2.66 .53 43 13.26 2.65
78 2.82 .56 42  13.81 2.76
77 2.99 .60 41 14.39 2.88
76 3.16 .63 40  15.00 3.00
75 3.33 .67
74 3.51 .70 35  18.57 2.7
73 3.70 .74
72 3.89 .78 30 2338 4.67
71 4.08 .82
70 4.29 .86 25  30.00 6.00
69 4.49 .90
68 4.71 .94
67 4.93 .99
66 5.15 1.03

65 5.38 1.08
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APPENDIX 2-D

Green-Ampt Infiltration parameters from Soils Data, Rawls, W.J., Brakensiek,
D.L., and Miller, N., ASCE Journal of Hydraulic Engineering, Vol. 109, No. 1,

Jan. 1983, p. 62-70.
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APPENDIX 2-E

Computer output on estimation of initial loss for Initial Loss plus Uniform

LLoss Rate method by use of the Green and Ampt equation.




FILENAME IS

DL-RAIN PROGRAM MODIFIED SEPTEMBER

PN1.DAT

TITLE IS FCDMC BE-HR PATTERN #1

START OF RAINFALL,IN DECIMAL HOUR IS @
TIME INCREMENT, IN MINUTES IS 15
NUMBER OF RAINFALL INPUTS IS Z4

INCREMENT
1

WD W

- b
3 - S

—
B

e

o
BN

15
16
17
1B
19

21

8 T A% I % |
[SY I o

B O

RAINFALL
.02
.02
.01
.04
.03
.03
.03
.04
.02
.04
.04
.04
.04
g
A
1.49
S
.05
.03
.04
.04
.01
.02
.03

1385




o

RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

TIME INTERVAL

MI

(4
15
30
45
6O
75
90

105
120
135
150
165
180
I35
210
225
240
255
270
285
300
3156
330
345

INITIAL LOSS PLUS GREEN-AMPT EQ’'N

SAND DRY

RAINFALL DATA FILENAME IS PNL1.DAT

INITIAL LOSS IS @ INCHES

INITIAL SOIL MOISTURE CONTENT IS .@5

SATURATED SOIL MOISTURE CONTENT IS
SOIL SUCTION HEAD IS 1.8 INCHES

.4

HYDRAULIC CONDUCTIVITY IS 4,6 INCHES PER HOUR

NUTES

= il
= )
= 45
=1 SaH)
g
= S0
= 108
il 20
=55
= a0
SliBh
=B a
=)
A
S

- 240
=R255
=270
RIS
- 300
— LS
~ 330
= 345
~ 360

12-29-1988 08:34:57

RAINFALL EXCESS
INCHES INCHES
0.0200 0.0000
0.0200 0.0000
0.0100 0.0000
0.0400 0.0000
0.0300 0.0000
0.0300 0.0000
0.0300 0.0000
0.0400 0.0000
0.0200 0.0000
@.0400 0.0000
0.0400 0.0000
0.0400 ?0.2000
0.0400 0.0000
0.2700 0.0000
0.5700___  0.0000
1.4900 @,1786
0.2700 0.0000
0.0500 0.0000
0.0300 0.0000
0.0400 0.0000
0.0420 0.0000
0.0100 0.0000
0.0200 0.0000
0.0300 0.0000
3.2200 0.1786

INFILTRATION
INCHES

.0200
.0200
.0100
.0400
.0300
.0300
.0300
. 0400
.0200
.0400
. 0400
.0400
.0400
L2700
L5700
3114
.2700
. 0500
.0300
.0400
.2400
.0109
0.0200
2.0300

SO S90S~ 9899908898088 8809 3

T3.0414

sA=h?*

INITIAL LOSS
INCHES

0.0000
0.0000
2.0000
?.0000
0.0000
?.0000
0.02000
©.0000
?.0000
0.0000
?.0000
0.0000
0.0000
?.0000
?2.0000
?.0000
?.0000
?.0000
0.0000
0.0000
2.0000
2.0000
0.0000
?.0000

?.0000



RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

INITIAL LOSS PLUS GREEN-AMPT EQ'N

SAND NORMAL

RAINFALL DATA FILENAME IS PNL.DAT /},—L 2.4~
INITIAL LOSS IS @ INCHES ¥
INITIAL SOIL MOISTURE CONTENT IS .1
SATURATED SOIL MOISTURE CONTENT IS .4
SO0IL SUCTION HEAD IS 1.9 INCHES
HYDRAULIC CONDUCTIVITY IS 4.6 INCHES PER HOUR
‘ TIME INTERVAL RAINFALL EXCESS INFILTRATION  INITIAL LOSS
MINUTES INCHES INCHES INCHES INCHES
ai~ 15 0.0200 0.0000 0.0200 0.0000
15 =l 45 0.0200 0.0000 0.0200 0.0000
30 - 45 0.0100 0.0000 0.0100 0.0000
45 - 60 0.0400 ?.0000 0.0400 0.0000
BOE mE 0.0300 0.0000 0.0300 0.0000
75 - 80 0.0300 0.0000 0.0300 0.0000
90 - 105 0.0300 0.0000 0.0300 0.0000
105 - 120 0.0400 0.0000 0.0400 0.0000
120 ~ 135 0.0200 0.0000 0.0200 0.0000
135 - 150 0.0400 0.0000 0.0400 0.0000
150 - 185 0.0400 0.0000 0.0400 0.2000
165 - 180 0.0400 0.0000 0.0400 0.0000
180 ~ 195 0.0400 0.0000 0.0400 0.0000
195 - 210 2.2700 0.0000 0.2700 0.0000
210 - 225 .5700__  ©.0000 0.5700 0.0000
225 - 240 1.4900 0.2005 1.2891 0.0000
240 - 255 0.2700 0.0000 0.2700 0.0000
255 - 270 0.0500 0.0000 0.0500 0.0000
270 - 285 0.0300 0.0000 0.0300 0.0000
285 - 300 0.0400 0.0000 0.0400 0.0000
300 - 315 0.0400 0.0000 0.0400 0.0000
315 - 330 2.0100 0.0000 0.0100 .0000
‘ 330 - 345 0.0200 0.0000 0.0200 0.0000
345 - 360 0.0300 0.0000 0.0300 0.0000

(SY)

0.2009 .0191 0.0000

(]
N
]
S
S

12-29-1988 08:34:08




RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

TIME
MI

@
15
30
45
60
6]
90

105
120
155
150
165
18@
195
210
225
240
255
270
285
300
315
330
345

INITIAL LOSS PLUS GREEN-AMRT EQ'N

SAND ffémr/ra(

RAINFALL DATA FILENAME IS PN1.DAT
INITIAL LOSS IS @ INCHES
INITIAL SOIL MOISTURE CONTENT IS .4

SATURATED SO0IL MOISTURE CONTENT IS
S0IL SUCTION HEAD IS 1.9 INCHES

=4

HYDRAULIC CONDUCTIVITY IS 4.6 INCHES PER HOUR

INTERVAL RAINFALL EXCESS
NUTES INCHES INCHES
- 15 0.0200 0.0000
- 30 0.0200 0.0000
~ 45 0.0100 0.0000
- 60 0.0400 0.0000
- 75 0.0300 0.0000
~ 90 0.0300 0.0000
~ 105 0.0300 0.0000
-~ 120 0.0400 0.0000
- 135 0.0200 0.0000
- 150 0.0400 0.0000
- 165 0.0400 0.0000
- 180 0.0400 2.0000
- 195 0.0400 0.0000
- 210 0.2700 0.0000
- 225 0.5700 ¢.0000
- 240 1.4900 0.3400
~ 255 0.2700 0.0000
- 270 0.0500 0.0000
- 285 0.0300 0.0000
- 300 0.0400 0.0000
- 315 0.0400 0.0000
- 330 0.0100 0.0000
- 345 0.0200 0.0000
- 360 0.0300 0.0000
3.2200 0.3400

12-29-1988  08:32:57

INFILTRATION
INCHES

.0200
.0200
.0100
. 0400
L2300
L0300
.0300
.0400
.0200
.0400
.0400
.0400
.0400
L2700
.5700
. 1500
.2700
.0500
.0300
. 0400
.0400
.0100
.0200
.0300

9SS0 8S8S8 9909008880808 9 0989 CS

.8800

nJ

1;ﬁh:é%é7

INITIAL LOSS
INCHES

?.0000
0.0000
0.0000
0.0000
?.0000
0.0000
P.0000
©.0000
0.0000
0.0000
?.0000
0.0000
@.0000
@.0000
?.0000
?.0000
0.0000
?.0000
@2.0000
2.0000
0.0000
0.0000
0.0000
@.0000

0.0002




RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1886

INITIAL LOSS PLUS GREEN-AMPT EQ'N

LOAMY SAND DRY

RAINFALL DATA FILENAME IS PN1.DAT

ﬂfcé7
INITIAL LOSS IS @ INCHES b 1
INITIAL SOIL MOISTURE CONTENT IS .05
SATURATED SOIL MOISTURE CONTENT IS .4
SOIL SUCTION HEAD IS 2.4 INCHES
HYDRAULIC CONDUCTIVITY IS 1.2 INCHES PER MOUR
‘ TIME INTERVAL RAINFALL EXCESS INFILTRATION  INITIAL LOSS
MINUTES INCHES INCHES INCHES INCHES
o~ 5 0.0200 0.0000 2.0200 0.0000
15 ~ 30 0.0200 2.0000 0.0200 2.0000
30 - 45 0.0100 0.0000 0.0100 0.0000
45 ~ 60 0.0400 0.0000 0.0400 0.0000
68 ~ 75 2.0300 0.0000 0.0300 0.0000
75 - 90 0.0300 0.0000 0.0300 0.0000
90 - 105 0.0300 0.0000 2.0300 0.0000
105 - 120 0.0400 0.0000 0.0400 0.0000
120 - 135 0.0200 0.0000 0.0200 0.0000
135 - 150 2.0400 0.0000 0.0400 0.0000
150 - 165 0.0400 0.0000 0.0400 0.0000
165 - 180 0.0400 0.0000 0.0400 0.0000
180 - 195 0.0400 0.0000 0.0400 0.0000
195 - 210 0.2700__  0.0000 0.2700 0.0000
210 - 22 0.5700 @.1551 0.4149 0.0000
995 ~ 240 1.4900 1.1109 0.3791 0.0000
240 - 255 0.2700 0.0000 0.2700 0.0000
255 - 270 0.0500 0.0000 0.0500 0.0000
270 - 285 0.0300 0.0000 0.0300 0.0000
285 ~ 300 0.0400 0.0000 0.0400 0.0000
300 - 315 0.0400 0.0000 0.0400 0.0000
315 - 330 0.0100 0.0000 0.0100 0.0000
‘ 330 - 345 0.0200 0.0000 0.0200 0.0000
345 - 360 0.0300 0.0000 0.0300 0.0000
3.2200 1.2660 1.9540 0.0000

12-79-1986 (8:51:41




RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

TIME
MI

@
15
39
45
650
J4=:
50

105
120
135
150
165
18@
185
210
225
240
255
270
285
300
215
330
345

INITIAL LOSS PLUS GREEN-AMPT EQ'N

LOAMY SAND NORMAL

RAINFALL DATA FILENAME IS PN1.DAT
INITIAL LOSS 1S5 @ INCHES
INITIAL SOIL MOISTURE CONTENT IS .1

SATURATED SOIL MOISTURE CONTENT IS
SOIL SUCTION HEAD IS 2.4 INCHES

o

HYDRAULIC CONDUCTIVITY IS 1.2 INCHES PER HOUR

INTERVAL RAINFALL EXCESS
NUTES INCHES INCHES
- 15 0.0200 0.0000
- 30 0.0200 0.0000
- 45 @.0100 2.0000
- B0 0.0400 0.0000
- 75 0.0300 0.0000
~ 90 0.0300 0.0000
- 105 0.0300 0.0000
- 120 0.0400 0.0000
~ 135 0.0200 0.0000
- 150 0.0400 0.0000
- 165 0.0400 0.0000
~ 180 0.0400 0.0000
- 195 0.0400 0.0000
- 210 0.2700 0.0000
- 225 0.5700 0.1707
- 240 1.4900 1 12
- 255 0.2700 0.0000
- 270 0.0500 0.0000
- 285 0.0300 0.0000
- 300 0.0400 0.0000
~ 315 0.0400 0.0000
- 330 0.0100 0.0000
~ 345 0.0200 0.0000
- 360 0.0300 0.0000
3.2200 1.2917

INFILTRATION
INCHES

@.0200
2.0200
?.0100
@.0400
0.0300
0.0300
2.0300
0.0420
@.0200
0.2400
@.2400
?.0400
0.0400
@.2700
0. 3843
0.2688
?0.2700
?.0500
0.0300
0.0400
0.0400
0.0100
2.0200
0.0300

1.8283

4 A= 47;7

INITIAL LOSS
INCHES

.0000
. 0000
. 0000
.0000Q
. 0000
. 0000
. 0000
.0000
L0000
0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
.0000
. 0200
.0000
. 0000
@.0000
@.0000
2.2000

0.0000

SS9 889 0990980988088



RAINFALL EXCES5 BY RAINX PROGRAM MODIFIED APRIL 1986

TIME
MI

B
15
30
45
60
75
90

105
120
135
150
165
180
195
210

s Ao
Lo

240
255
270
285
300
315
330
345

INITIAL LOSS PLUS GREEN-AMPT EQ'N

LOAMY SAND SATURATED

RAINFALL DATA FILENAME IS PN1.DAT
INITIAL LOSS IS @ INCHES
INITIAL SOIL MOISTURE CONTENT IS .4

SATURATED SOIL MOISTURE CONTENT IS
S0IL SUCTION HEAD IS 2.4 INCHES

L4

HYDRAULIC CONDUCTIVITY IS 1.2 INCHES PER HOUR

INTERVAL RAINFALL EXCESS
NUTES INCHES INCHES
a1 ?.0200 ?.0000
=AY 0.0200 ?.0000
= a5 0.0100 0.0000
= Ha 0.0400 0.0000
= 75 0.0300 ?.0000
- 40 ?.0300 ?.0000
= 1905 ?.0300 ?.0000
- 120 0.0400 0.0000
= 135 0.0200 2.0000
= 150 @,0400 2.0000
= l6G @.0400 0,0000
- 180 @.0400 0.0000
= 145 0.0400 0.0000
- 210 0.2700 @.0000
= Z2 @.5700 0.2700
- 240 1.4900 1.1900
= ZH5 0.2700 @.0000
- 270 ?.0500 0.0000
= 1285 ?.0300 0.0000
- 300 ?.0400 ?.0000
G 0.0400 ?0.0000
— a0 0.0100 ?.0000
= 345 0.0200 @.2000
- 36@ @.0300 @.0000
3.2200 1.4600

12-29-1988  0B:53:46

INFILTRATION
INCHES

.0200
.0200
.0100
.0400
. 0300
.0300
.0300
.0400
.0200
.0400
.0400
.0400
.0400
.2700
. 3000
L3000
L2700
. 0500
L0300
.0400
.0400
.0100
. 0200
.0300

LS IS I S T B S SIS BT s IS TS B B S T TS o IS T B o B S i

1.7600

1”5010

INITIAL LOSS
INCHES

. 0000
.0000
. 0000
.0000
. 0000
. 0000
. 0000
. 0000
. 0000
.0000
. 0000
. 0000
.0000
.0000
. 0000
.0000
. 0000
.0000
.0000
.0000
.0000
. 0000
. 0000
.0000

S8 9809898980989 SSegS

0.0000




RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

INITIAL LOSS PLUS GREEN-AMPT EQ'N

SANDY LOAM DRY

RAINFALL DATA FILENAME IS PN1.DAT
INITIAL LLOSS IS @ INCHES
INITIAL SOIL MOISTURE CONTENT IS .1

SATURATED SOIL MOISTURE CONTENT IS
SOIL SUCTION HEAD IS 4.3 INCHES

.45

HYDRAULIC CONDUCTIVITY IS .4 INCHES PER HOUR

TIME INTERVAL RAINFALL EXCESS
MINUTES INCHES INCHES
@i~ 15 @.0200 0.0000
b5 = 30 2.0200 ?.0000
30 - 45 0.0100 ?0.0000
45 - (0 ?.0400 0.0000
bd = 15 2.0300 7.0000
a8 h.0300 0.0000
gas— 1045 ?0.0300 0.0000
105 ~ 120 0.0400 2.0000
1200 = 1355 0.0200 @.0000
135 .~ 150 0.0400 Q.2000
159 — 165 @.0400 ?.0000
165 - 180 0.0400 0.0000
HER NS ?.0400 ?.0000
185 - 210 0.2700 0.0387
210 <%gZ5 2.5700 @0.3770
225 - 240 1.4500 1SSl B
24@ - 258 0.2700 0.10873
ZhESw- 2170 ?.0500 ?.0000
278 = ZBb 0.0300 ?.0000
285 - 300 0.0400 0.0000
389 - 315 0.0400 0.0000
916 =330 0.0100 0.0000
33@ - 345 0.0200 0.0000
345 - 360 0.0300 ?.0000
3.2200 1.8386

12-29-1988  08:55:13

INFILTRATION
INCHES

.0200
.0200
.0100
L0400
L0300
.0300
.0300
.0400
0200
.0400
.0400
.0400
.0400
<2913
. 1930
. 1743
. 1627
. 0500
.0300
.0400
.0400
.0100
L0200
.0300

S0 8SS89S8998 9998000080800

3814

—

3 #=14C

INITIAL LOSS
INCHES

0.0000
?.0000
@.0000
. 0000
.0000
.0000
. 0000
. 0000
.0000
. 0000
. 0000
. 0000
. 0000
.0000
. 0000
.0000
. 0000
.0000
. 0000
. 0000
. 2000
. 2000
.0000
.0000

909U S99 99 9998090089 SS

0.0000




RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

‘ TIME

MI

@
15
30
45
60
75
30

105
120
135
150
165
180
185
210
25
240
255
270
285
300
315

‘I’ 330

345

INITIAL LOSS PLUS GREEN-AMPT EQ°'N

SANDY LOAM NORMAL

RAINFALL DATA FILENAME IS PNL.DAT
INITIAL LOSS IS @ INCHES
INITIAL SOJL MOISTURE CONTENT IS .Z
SATURATED SOIL MOISTURE CONTENT IS

SOIL SUCTION HEAD IS 4.3 INCHES
HYDRAULIC CONDUCTIVITY IS .4 INCHES

INTERVAL RAINFALL EXCESS
NUTES INCHES INCHES
= 15 0.0200 0.0000
= 30 0.0200 0.0000
= A5 0.2100 @.0000@
- 60O 0.0400 0.2000
SR @.0300 ?.0000
=00 0.0300 2.0000
= 145 0.0300 ?.0000
= L2l ?.0400 0.0000
= 1ah 0.0200 2.0000
kS 0.0400 @.0000
= 165 0.0400 0.0000
- 180 0.0400 ?.0000
s 0.0400 ®.0000
=. 210 0.2700 0.0730
2 0.570@ @.3991
= vl 1.4800 123328
= 255 @.2700 B.1216
= B0 0.0500 2.0000
= 28D 0.8300 0.0000
- 300 @.0400 ?2.0000
= 315 2.2400 ?.0000
- 330 0,0100 %.0000
= 345 0.0200 0.0000
- 360 @.0300 ?.0000
3.2200 198265

12-29-1988 08:56:03

.45

PER HOUR

INFILTRATION
INCHES

.0200
0200
.0100
.0400
.0300
.0300
L0300
.2400
.0200
.0400
L0400
L0400
L0400
.1870
R
T
. 1484
. 0500
. 0300
.0400
. 0400
.0100
.0200
.0300

S 9999898908899 S80S9 gS

T

INITIAL LOSS
INCHES

0.0000
. 0000
.0000
. 0000
. 0000
.0000
. 0009
. 0000
.0000
. 0000
. 0000
. 0000
.00002
. 0000
. 00002
.0000
. 0000
. 0000
. 0000
.0000
. 0000
. 0000
. 0000
. 0000

9998908998909 9090 SoOsSsSg eSS

.0000

S



RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

RAINFALL DATA FILENAME IS PN1.DAT 1/50'0
INITIAL LOSS IS @ INCHES
INITIAL SOIL MOISTURE CONTENT IS .45
SATURATED SCIL MOISTURE CONTENT IS .45
SOIL SUCTION HEAD IS 4.3 INCHES
HYDRAULIC CONDUCTIVITY IS .4 INCHES PER HOUR
TIME INTERVAL RAINFALL EXCESS INFILTRATION INITIAL LOSS
MINUTES INCHES INCHES INCHES INCHES
B=e 15 0.0200 0.0000 0.0200 2.0000
L=t 50 0.0200 0.0000 @.0200 @.0000
J0E= AL 2.0100 0.0000 0.2100 Q.0000
45 = £ 0.0400 0.0000 @.0400 0.0000
G == h 0.0300 0.0000 @.0300 0.0000
5= (80 0.0300 0.0000 ?0.0300 @.0000
4@~ 185 0.0300 Q.0000 0.0300 0.0000
195 - 120 0.0400 0.0000 0.0400 ?.0000
120~ 35 2.0200 0.0000 0.0200 2.0000
1aa0 =815 ?0.0400 2.0000 0.0400 0.0000
1586 - 165 ?.0400 @.0000 @.0400 @.0000
165 - 180 @.0400 0.0000 ?.0400 0.0000
IR0 05 0.0400 @.0000 ?.0400 0.0000
185 = 210 0.2700 0.1700 @.1000 0.0000
210 =" 275 @.5700 0.4700 Q.1000 ?.0000
225 ~ 240 1.4900 1.3900 @.1000 0.0000
240 - 255 0.2700 0.1700 0.1000 0.0000
2558 = 20 0.2500 0.0000 ?.0500 0.0000
21l SNZ285 0.0300 0.0000 @.0300 ?.0000
285 ~ 300 0.0400 0.0000 0.0400 0.0000
300 - 315 0.0400 0.0000 0.0400 ?.0000
FUSE =, 330 2.0100 0.0000 0.0100 0.0000
330 = H4h 0.0200 @.0000 0.0200 0.0000
345 - 360 0.0300 ?.0000 0.0300 0.0000
3.2200 2.2000 1.0200 ?.0000

INITIAL LOSS PLUS GREEN-AMPT EQ'N

SANDY LOAM SATURATED

12-79-1988 08256251




RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1886

TIME
MI

2
15
30
45
650
75
90

105
120
135
150
165
180
185
210
225
240
255
270
285
300
315
330
345

INITIAL LOSS PLUS GREEN-AMPT EQ°'N

LOAM DRY

RAINFALL DATA FILENAME IS PN1.DAT
INITIAL LOSS IS @ INCHES

INITIAL SOIL MOISTURE CONTENT IS

il

SATURATED SOIL MOISTURE CONTENT IS .5

S0IL SUCTION HEAD IS 3.5 INCHES

HYDRAULIC CONDUCTIVITY IS .15 INCHES PER HOUR

INTERVAL RAINFALL EXCESS
NUTES INCHES INCHES
=G 0.0200 ?2.0000
~ 30 0.0200 ?.0000
- 45 0.0100 2.0000
- B0 @.0400 0.0000
=N 0.0300 0.0000
=¥, 5% 0.0300 ?.0000
= 105 ?.0300 ?.0000
=20 @.0400 ?.0000
= Gl 0.0200 ?0.0000
=150 0.0400 ?.0000
=155 0.2400 0.0000
- 180 ©.0400 ?.0000
= 145 0.0400_ ?.0000
=0 0.2700 0.1808
= A ?.5700 ?.4891
- 240 1.4800 1.4147
= ihh 0.2700 0.1988
= 278 ?.0500 0.0000
=285 0.0300 0.0000
- 300 @0.04092 ®.0000
S 0.0400 0.0000
~ 330 0.0100 ?.0000
= 345 0.0200 0.0000
- 360 ?.0300 0.0000
3.2200 2.2834

12-29-1988 0B:57:39

INFILTRATION
INCHES

L0200
.0200
.0100
0400
0300
.0300
.0300
.0400
.0200
.0400
.0400
.0400
.0400
. 0892
.2809
@753
L0712
.0500
L0300
.0400
.0400
.0100
L0200
. 0300

S99 89S 8009908989980 9 809

. 9366

S

INITIAL LOSS
INCHES

.0000
. 0000
. 0000
. 0000
.0000
., 0000
.0000
. 0000
.0200
.0000
. 0000
. 0000
. 0000
.0000
. 0000
. 20002
. 0000
.0000
.0000
. 0000
. 0000
. 0000
.0000
. 0000

0.0000

0809 9909898999900 8909S8899898 98




RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

TIME INTERVAL

MI

@
15
30
45
517
i)
90

105
120
155
150
165
180
195
210
225
240
255
270
285
300
315
330
345

INITIAL LOSS PLUS GREEN-AMPT EQ'N

LOAM NORMAL

RAINFALL DATA FILENAME IS PN1.DAT

INITIAL LOSS IS @ INCHES

INITIAL SOIL MOISTURE CONTENT IS

<25

SATURATED SOIL MOISTURE CONTENT IS .5

SOIL SUCTION HEAD IS 3.5 INCHES
HYDRAULIC CONDUCTIVITY IS

NUTES

~ 5
=an 50
=S
& B0
=
="' .90
=R 15
S
= kel
= 150
=t
- 180
2 itk
= 210
= 2459
~ 24@
et
AT
~ 2885
- 300
=S85
= 3350
= 545
= 250

12-23-1988  08:58:45

RAINFALL

INCHES

.0200
0200
L0100
0400
.0300
.0300
.0300
L0400
.0200
.0400
.0400
0400
.0400_
.2700
.5700
. 4300
.2700
. 0500
.0300
.0400
L0400
L0100
L0200
L0300

[SEESTE S ST R S TS B = il ST B SRS S IS IS S I ST R S S S B o

J. &2

EXCESS
INCHES

. 0000
. 2000
.0000
.0000
. 0000
. 0000
.0000
. 0000
. 0000
. 0000
. 0000
.0000
0000
. 1950
.5003
L4241
.2068
. 0000
.0000
. 0000
.0000
. 0000
. Q000
. 0000

ES LS TS B TS TS TS T s I I T TS TS R S S S S TR S TN S

. 3264

r~J

.15 INCHES PER HOUR

INFILTRATION
INCHES

®.0200
?.0200
0.0100
?.0400
0.0309
0.0300
0.0300
0.0400
0.0200
?2.2400
2.0400
0.0409
?0.0400
@.08750
2.0697
?2.0659
0.0631
0.0500
0.0300
2.0400
0.0400
0.0100
0.2200
2.0300

@.8936

;t/4:514H7

INITIAL LOSS
INCHES

0.0000
?.0000
@.0000
0.0000
?.2000
?.0000
?.0000
0.0000
0.0000
0.0000
?.0000
0.0000
0.0000
@.0000
?.0000
?.0000
?.0000
@.0000
@.0000
0.0000
0.0000
?.0000
0.0000
@.0000

0.0000




RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

7-79-19

TIME INTERVAL

MI

@
15
30
45
6o
5
90

105
120
L35
150
165
180
185
210
225
240
258
270
285
200
315
330
345

INITIAL LOSS PLUS GREEN-AMPT EQ'N

LLOAM SATURATED

RAINFALL DATA FILENAME IS PNL.DAT

INITIAL LOSS

INITIAL SOIL MOISTURE CONTENT IS .

IS @ INCHES

SATURATED SOIL MOISTURE CONTENT IS .S

S0Il. SUCTION HEAD IS 3.5 INCHES
HYDRAULIC CONDUCTIVITY IS

NUTES
- 15
~ 30
- 45

259

RAINFALL
INCHES

.0200
.2200
.0100
.0400
L0300
.03060
.6300
.0400
.0200
.0400
. 0400
.0400
.0400
L2700
.5700
.43900
L2700
.0500
0300
.0400
.0400
.0100
. 8200
. 0300

S SS9 83S SO~ S908 9099000089009 S

(&4
~J
rJ
S
S

EXCESS
INCHES

. 0000
. 0000
. 0000
. @025
. 0000
. 0000
.0000
.0025
. 0000
.0025
. 0025
L0025
.0025
S8 B2

vadzh
.4525
el
0125
.0000
. 0025
.0025
.0000
.0000
L0000

S8 SS9 99099 —~9 3909899888839 808

2.4825

.15 INCHES PER HOUR

INFILTRATION
INCHES

.0200
.0200
.2100
0375
L0300
. 0300
.03500
L0375
.0200
Sa375
.0375
L0375
0375
L0375
@375
L0375
=035
L0375
.0300
.0375
L8375
.0100
.0200
.0300

L IS B S S B B S IS TS IS BS B o o e S IS B ST S i S IS S

0.7375

jﬁ70f 0

INITIAL LOSS
INCHES

0.0020
0.0000
0.0000
2.0000
0.0000
Q.0000
@.0000
2.02000
2.0000
?.0000
?.0000
0.2000
@.2000
?.0000
@.0000
0.0000
?.0000
?.0000
0.0000
?.0000
0.0000
0.0000
0.0000
?.0000

2.0000



RAINFALL

TIME
MI

@
15
30
45
650
<]
90

105
120
135
150
165
180
{95
210
225
240
258
270
285
300
3th
330
345

EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

INITIAL LOSS PLUS GREEN-AMPT EQ'N

GILTY Uiz [OAM DRY

RAINFALL DATA FILENAME IS PN1.DAT
INITIAL LOSS IS @ INCHES y
INITIAL SOIL MOISTURE CONTENT IS .1
SATURATED SOIL MOISTURE CONTENT IS .5

SOIL SUCTION HEAD IS 6.6 INCHES
HYDRAULIC CONDUCTIVITY IS .25 INCHES PER HOUR

INTERVAL RAINFALL EXCESS INFILTRATION INITIAL LOSS
NUTES INCHES INCHES INCHES INCHES
=l @.0200 0.0000 @.0200 ?.0000
= 40 0.0200 0.0000 0.0200 0.0000
= AL ©0.2100 ?.0000 @.0100 @.0000
- 6O Q.04020 @.0000 0.0400 0.0000
LA 0.0300 0.0000 0.8300 @.0000
=] ?0.0300 @.2000 0.0300 ?.0000
= 125 ?.0300 ?.0000 ?.0300 0.2000
=12 ?2.0400 ?.0000 @.0400 0.0000
= 135 0.0200 ?.0000 0.0200 0.0000
=150 0.0400 @.2000 0.0400 ?.0000
=atlibls ?.0400 0.0000 0.0400 0.0000
- 180 0.0400 0.0000 0.0400 ?.0000
e ?.0400 0.0000 0.0400 @.0000
=210 0.2700 0.0463 0.2237 @.0000
= 225 @.5700 0.3918 @.1782 ?.0000
- 240 1.4900 1.3338 0.1562 -0.0000
=N Es5 0.2700 @.1274 @.1426 @.0000
= 270 ?.0500 0.0000 0.0500 0.0000
= 2 BS 0.0300 ?.0000 0.6300 2.0000
- 300 ?@.0400 0.0000 0.0400 0.0000
=S 0.0400 @.0000 0.0400 Q.0000
=B 30 .0100 0.0000 0.0100 ?.2000
= 345 0.0200 0.0000 0.0200 ?.0000
- 360 0.0300 0.0000 0.2300 0.0000
3.2200 18942 1.3208 -0.0000

12-29-1988  09:00:26



RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

INITIAL LOSS PLUS GREEN-AMPT EQ'N

SILYT LOAM NORMAL

RAINFALL DATA FILENAME IS PNL.DAT
INITIAL LOSS IS @ INCHES jﬁ"M
INITIAL SOIL MOISTURE CONTENT IS .25
SATURATED SOIL MOISTURE CONTENT IS .5

SOIL SUCTION HEAD IS 6.6 INCHES
HYDRAULIC CONDUCTIVITY IS .25 INCHES PER HOUR

. TIME INTERVAL RAINFALL EXCESS INFILTRATION  INITIAL LOSS
MINUTES INCHES INCHES INCHES INCHES
R 0.0200 0.0000 0.0200 2.0000
18 = 50 0.0200 0.0000 0.0200 2.0000
30 - 45 0.0100 0.0000 0.0100 2.0000
45 - B0 0.0400 0.0000 0.0400 0.0000
B .75 0.0300 0.0000 0.0300 @.0000
75 - 90 0.0300 0.0000 0.0300 0.0000
90 - 105 0.0300 0.0000 0.0300 0.0000
105 ~ 120 2.0400 0.0000 0.0400 0.0000
120 - 135 0.0200 0. 0000 2.0200 0.0000
135 ~ 150 0.0400 0.0000 0.0400 0.0000
150 - 165 8.0400 0.0000 2.0400 0.0000
165 - 180 0.0400 0.0000 0.0400 0.0000
180 - 185 0.0400 0.0000 0.0400 .0000
195 ~ 210 0.2700 0.1011 0.1689 0.0000
210 - 22 0.5700 0.4270 0.1430 0.0000
225 - 240 1.4900 1.3611 0.1289 0.0000
240 - 255 0.2700 0.1503 0.1197 0.0000
255 - 270 0.0500 0.0000 0.0500 0.0000
270 - 285 0.0300 0.0000 .0300 0.0000
285 ~ 300 0.0400 0.0000 0.0400 0.0000
300 - 315 0.0400 0.0000 0.0400 0.0000
215 839 0.0100 0.0000 0.0100 0.0000
' 330 - 345 0.0200 0.0000 0.0200 0.0000
345 - 360 2.0300 0.0000 0.0300 0.0000
3,2200 2.0394 1.1806 0.0000

12-29-1968 09:01:48




RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

TIME INTERVAL

MI

@
15
20
45
60
75
50

105
120
185
150
165
180
185
210
225
240
28k
270
285
300
315
330
245

INITIAL LOSS PLUS GREEN-AMPT EQ'N

SILTY LOAM SATURATED

RAINFALL DATA FILENAME IS PNIL.DAT

INITIAL LOSS IS @ INCHES

INITIAL SOIL MOISTURE CONTENT IS
SATURATED S0IL MOISTURE CONTENT IS
SOIL SUCTION HEAD IS 6.6 INCHES
HYDRAULIC CONDUCTIVITY IS

NUTES

S ol
=Ra0
=% 5
=ORE0
=
= 80
= 195
= 320
SR 5t
=150
= 165
- 180
=
- 210
=1 P25
- 240
=255
= 2
= 285
- 300
A GR
~ 330
=345
- 360

17-79-1999 09:N7:40

RAINFALL
INCHES

.0200
. 0200
.0100
.0400
. 0300
.0300
.0300
.0400
.0200
.0400
.0400
0400
. 04020
L2700
L5700
. 4900
L2700
.0500
L0300
. 0400
0400
.0100
.0206@
L0300

S 890 SO—eSS8 0999998 e98 g

3.2200

EXCESS
INCHES

.0000
.0000
.2000
. 0000
. 0000
.0000
. 0000
.0000
. 0000
.0000
0000
. 00020
. 0000
. 2075
.5075
L4275
.2075
.0000
.0000
.0000
. 0000
.0000
. 0000
.0000

[ IS T IS R S RS S T i R B R S BSOS S S S I S

2.3500

«i

.25 INCHES PER HOUR

INFILTRATION
INCHES

.0200
.0200
.0100
.0400
L0300
L0309
L0300
0400
.0200
.0400
.04020
.0400
.2400
.0625
L0625
L0625
L0625
. 0500
.0300
.0400
.0400
.0100
.0200
.0300

S 9909008008889 093993898 SSe9vsS

0.8700

INITIAL LOSS
INCHES

@.0000
0.0000
0.0000
@.2000
@.0000
2.0000
0.2000
0.2000
0.0000
?.0000
0.0000
?.0000
0.0000
0.0000
?.0000
0.0000
@.0000
0.0000
0.0000
0.0000
©.0000
0.0000
?.0000
?0.0000

0.0000




RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

INITIAL LOSS PLUS GREEN-AMPT EQ'N

SANDY CLAY LOAM DRY

RAINFALL DATA FILENAME IS PNI1.DAT
INITIAL LOSS IS @ INCHES 1#5,4/0
INITIAL S0IL. MOISTURE CONTENT IS .15
SATURATED SOIL MOISTURE CONTENT IS .4

S0IL SUCTION HEAD IS 8.6000@1 INCHES
HYDRAULIC CONDUCTIVITY IS .@6 INCHES PER HOUR

‘ TIME INTERVAL RAINFALL EXCESS INFILTRATION INITIAL LOSS
MINUTES INCHES INCHES INCHES INCHES
@ =" 15 ?.0200 @.0000 0.0200 0.0000
L= 5l 0.0200 0.0000 0.0200 @.0000
30 =, 45 @.0100 ?.0000 0.0100 ?.0000
45 - 6@ ?0.0400 0.0000 @.0400 ?.0000
60, S ?.0300 .0000 0.0300 ?.0000
758 80 0.0300 ©.0000 2.2300 0.0000
9@ - 105 ?.0300 0.0000 2.0200 0.0000
105 - 120 2.0400 0.0000 0.0400 0.0000
120~ 135 ?.0200 0.0000 0.0200 ?.0200
138 = lisn 0.0400 0.0000 @.0400 0.0000
¥58 - 165 0.0400 0.0000 @.04020 0.0000
165 - 180 0.0400 ?2.0000 0.0400 0.0000
188 - 195 ?.0400Q__ ?.0000 0.0400 0.2000
) R ) @.2700 0.2245 @.0455 0.0000
210 —-2Zh5 0.5700 @.5274 0.0426 -0.0000
225 ~ 240 1.4900 1.4486 0.0404 -0.0000
249 ~ 285 0.2700 32315 2.038% @.0000
ZEE— 270 ?.0500 0.0130 0.0370@ 0.0000
210 = 285 @.0300 ?.0000 0.0300 ?.0000
285 - 300 0.0400 0.0052 0.0348 @.0000
308 — 315 ®.0400 0.0062 @.0338 0.0000
BAS =0 2.0100 0.0000 2.0100 0.0000
‘ 330 - 345 0.0200 0.0000 ?0.0200 2.0000
345 - 360 2.0300 0.0000 0.0300 ?0.0000
3.2200 2.4573 Q.7627 ?.0000

-29-1988 09:03:53




RAINFALL

TIME
MI

@
15
30
45
650
7]
90

105
120
135
150
165
180
195
210
2258
240
255
270
285
300
315
330
345

EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

INITIAL LOSS PLUS GREEN-AMPT EQ'N

SANDY CLAY LOAM NORMAL

RAINFALL DATA FILENAME IS PNL.DAT
INITIAL [LOSS IS @ INCHES
INITIAL SOIL MOISTURE CONTENT IS .25
SATURATED SOIL MOISTURE CONTENT IS .4

SOIL SUCTION HEAD IS B.6@000G1 INCHES
HYDRAULIC CONDUCTIVITY IS .@6 INCHES P

INTERVAL RAINFALL EXCESS INFILTRATION
NUTES INCHES INCHES INCHES
- 15 0.0200 0.0000 0.0200
- 30 0.0200 0.0000 9.0200
- 45 0.0100 0.0000 0.0100
- 60 0.0400 0.0000 0.0400
- 75 0.0300 0.0000 0.0300
- 90 0.0300 0.0000 0.0300
~ 105 0.0300 0.0000 0.0300
- 120 0.0400 0.0000 0.0400
~ 135 0.0200 2.0000 0.0200
- 150 0.0400 0.0000 0.0400
- 1B5 0.0400 0.0000 0.0400
- 180 0.0400 0.0022 0.0378
- 195 0.0400 0.0044 0.0356
~ 210 0.2700 0.2361 0.0339
- 225 0.5700 0.5375 0.0325
- 240 1.4300 1.4587 0.0313
- 255 0.2700 0.2397 0.0303
- 270 0.0500 0.0206 0.0294
- 285 ®.0300 2.0013 0.@287
- 300 0.0400 0.0120 0.0280
- 315 0.0400 0.0125 0.0275
- 330 0.0100 0.0000 0.0100
- 345 0.0200 0.0000 0.0200
- 360 0.0300 0.0036 0.0254
3.2200 2.5286 0.5914

12-29-1988 09:04:32

ER HOUR

:I/4=L35L‘

INITIAL LOSS
INCHES

0.0000
0.0000
0.0000
0.0009
@.0000
?.0000
?.0000
?.0000
?.0000
0.0000
@.0000
?.0000
@.0000
?.0000
0.2000
0.0000
?.0¢00
0.0000
0.0002
?.0000
0.0000
?.0000
@.0000
?.0000

2.0000



RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1386

TIME
MI

@
15
30
45
60
fia
30

105
120
135
150
165
180
1185
210
225
240
25E
270
285
300
315
330
345

INITIAL LOSS PLUS GREEN-AMPT EQ'N

SANDY CLAY LOAM SATURATED

RAINFALL DATA FILENAME IS PNL1.DAT
INITIAL LOSS IS @ INCHES

INITIAL S0IL MOISTURE CONTENT IS .4
SATURATED S0IL MOISTURE CONTENT IS

.4

SOIL SUCTION HEAD IS 8,.600001 INCHES
HYDRAULIC CONDUCTIVITY IS .06 INCHES PER HOUR

INTERVAL RAINFALL EXCESS
NUTES INCHES INCHES
< 0.0200 2.0050
= & 3 @.0200 @.0050
= s 0.0100 ?.0000
= =h@ 0.04002 0.0250
= S 0.0300 0.0150
=80 ?.0300 0.0150
= 195 ©0.0300 0.0150
=20 0.0400 0.0250
= 185 0.0200 @.0050
- 150 0.0400 0.09250
=odiBs @.0400 0.06250
- 180 @.0400 @.0250
=R 0.0400 0.0250
~ 2108 ©0.2700 @,2550
A 2.5700 @.5550
~ 240 1.4300 1.4750
= 798 0.2700 @.2550
=T 2HY @.0500 0.0350@
~ 288 0.0300 2.0159
- 300 ?.92400 0.0250
= Al 0.0400 ®.0250
=~ B350 0.2100 0.0000
- 345 0.0200 Q.0050
- 360 0.0300 0.0150
3.2200 2.8700

17-79-1988  09:05:11

INFILTRATION
INCHES

=

L0150
.0150
0100
.9150
.0150
L0150
.0150
.0150
.0150
.0150
.0150
.0150
.0150
.0150
0150
.0150
L0150
.0150
.0150
.0150
L0150
.0100
0150
L0150

S S

S S99 990 S9S8SS

S90S sS

S 9989

|
|

. 350

S

INITIAL LOSS
INCHES

.0000
. 0000
. 0000
. 0000
.0000
.0000
. 0000
. 0000
. 0000
. 0000
. 0000
.0000
. 0000
.0000
. 0000
.0000
. 0000
.0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000

(SIS I I S s T T T TS S TS B S B S T o s S T S IS R e S S S

" 0.0000




RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

1

TIME INTERVAL

MI

@
15
30
45
650
7h

90,

105
120
135
150
165
180
55
210
225
240
255
270
285
500
315
330

345

INITIAL LOSS PLUS GREEN-AMPT EQ'N

CLAY LOAM DRY

RAINFALL DATA FILENAME IS PNL1.DAT

INTTIAL LOSS IS

INITIAL SOIL MOISTURE CONTENT IS .
SATURATED SOIL MOISTURE CONTENT IS
SOIL SUCTION HEAD IS 8.2

@ INCHES

INCHES

1/4;:32

S48

HYDRAULIC CONDBUCTIVITY IS .@4 INCHES PER HOUR

NUTES

G S
= A
e e
=i
R (o
~ 90
= 185
- 120
S S
= 150
= b5
- 180
= 185
W
=22 n
- 249
= 20t
= 2749
T2
- 300
== 315
- 330
= 345
~ 360

2-29-1988  (19:05:51

RAINFALL
INCHES

.0200
.0200
.0100
.0400
.0300
. 0300
.03300
.0400
.8200
.0400
L0400
.0400
.0400
L2700
.5700
. 4900
L2700
.0500
.0300
.0400
.0400
.0100
.0200
L0300

S S80S S0 ~0908 0899080600088 9886

L2200

o

EXCESS
INCHES

.0000
.0000
.0000
. 0000
.0000
L0000
.0000
. 0000
.0000
L0000
. 0000
. 0028
. 0054
2D T4
.5380
L4604
.2415
.0225
L0034
.0141
.0148
.Q000
.0000
.0060

SSSSSSSSHSSSS’SSSSSSSSSSS

2.5473

INFILTRATION
INCHES

L0200
.0200
.0100
.0400
.0300
L0300
.0300
.0400
.0200
.0400
.0400
032
.0348
.0326
.0310
.0296
.0285
L0275
.0266
0259
. 0252
.0100
L0209
L0240

S 9809889098989 99990999088S9S

B727

S

INITIAL LOSS
INCHES

?.0000
2.0000
0.0000
?.0000
?.0000
0.0000
9.0000
2.0000
?.0000
2.0000
0.0000
0.0000
@.0000
2.2000
@.0000
0.0000
?.0000
@.0000
0.0000
©.0000
?.0000
®.0000
0.0000
?.0000

0.0000




RAINFALL. EXCESS BY RAINX PROGRAM MODIFIED APRIL 1386

. TIME

MI

)
15
30
45
60
75
30

105
120
135
150
165
180
195
210
225
240
oEe
270
285
300
315
‘l’ 330

345

INITIAL LOSS PLUS GREEN-AMPT EQ'N

CLAY LOAM NORMAL

RAINFALL DATA FILENAME IS PNI.DAT
INITIAL LLOSS IS @ INCHES
INITIAL SOIL MOISTURE CONTENT IS .3

SATURATED SOIL MOISTURE CONTENT IS
SOIL SUCTION HEAD IS 8.2 INCHES

A5

HYDRAULIC CONDUCTIVITY IS5 .@4 INCHES PER HOUR

INTERVAL RAINFALL EXCESS
NUTES INCHES INCHES
-~ 15 0.0200 0.0000
- 30 0.0200 0.0000
~ 45 0.0100 0.0000
= GO 0.0400 0.0000
- 75 0.0300 0.0000
- 90 0.0300 0.0000
- 105 0.0300 0.0000
- 120 0.0400 0.0022
- 135 0.0200 0.0000
- 150 0.0400° 0.0082
~ 165 0.0400 0.0105
- 180 0.0400 0.0123
- 195 0.0400 0.0137
- 210 0.2700 0.2449
Liaae 0.5700 0.5458
- 240 1.4900 1.4666
~ 255 0.2700 0.2473
- 270 0.0500 0.0280
- 285 0.0300 0.0085
- 300 0.0400 0.0190
- 315 0.0400 0.0194
- 330 0.0100 0.0000
o EAS 0.0200 0.0000
- 360 0.0300 0.0103

3.2200 2.6368

12-29-1988  09:06:32

INFILTRATION
INCHES

.0200
.0200
.0100
.0400
.0300
L0300
L0300
.0378
.0200
.0318
.0295
L0277
.0263
.0251
.0242
L0234
L0227
220
.0215
L0210
.02026
.0100
.0200
.0197

(S BT B B S TS s B B B s e B S s s T B T o R TS IS

JoB8352

S

INITIAL LOSS
INCHES

. 0000
.0000
. 0000
. 0000
. 0000
. 0000
. 0000
., 0000
. 0000
.0000
. 0000
. 0000
. 0000
.0000
. 0000
.0000
. 0000
. 0000
. 0000
.0000
.2Pe0
.0000
. 0000
. 0000

S S S989 9988998909090 Ses 8

0.2000




RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

TIME INTERVAL

MI

Q
15
30
45
650
=
9@

105
120
135
150
165
180
195
210
2245
240
255
270
285
500
Gl
330
245

INITIAL LOSS PLUS GREEN-AMPT EQ'N

CLAY LOAM SATURATED

RAINFALL DATA FILENAME IS5 PN1.DAT

INITIAL QTS NS

INITIAL SOIL MOISTURE CONTENT IS
SATURATED SOIL MOISTURE CONTENT IS
SOIL SUCTION HEAD IS 8.2

@ INCHES

INCHES

A4S

.45

HYDRAULIC CONDUCTIVITY IS .04 INCHES PER HOUR

NUTES

=k
- 3¢
= 245
~ 60
= LD
=40
= 1@s
= 128
=B
- 150
« 1856
- 180
=Rl
~- 210
= 275
- 240
=oZ2hh
- 270
- 285
- 300
=15
~- 990
—~ 345
~ 360

17-29-1988  09:07:10

RAINFALL
INCHES

L0200
.0200
.01029
.0400
.0300
.0300
.0300
.0400
L0200
0400
.0400
. 0400
.0400
2700
.5700
. 43900
2700
.0500
L0300
. 0400
.0400
.0100
.0200
.0300

S I IS B S S i~ S T B B B S I B~ S TS S T S o i

EXCESS
INCHES

0.0100
0.0100
?.0000
0.0300
0.0200
©.0200
0.0200
0.2300
0.0100
0.0300
0.0300
?2.02300
0.0300
0.2600
0.5600
1.4800
0.2600
?.0400
2.0200
0.0300
@2.0300
@.0000
0.0100
0.0200

2.9800

INFILTRATION
INCHES

0.0100
0.0100
.0100
L0100
.0100
.0100
.0100
L2100
.0100
.0100
.0100
.0100
.0100
.0100
0100
.0100
.0100
.0100
.0100
.01020
.01020
.0100
.0100
.0100

S80S OSSO0 889 9098 S99 0090S

"0.2400

14:010

INITIAL LOSS
INCHES

?.0000
?.0000
?.0000
?.0000
?.0000
0.0000
?.0000
0.0000
?.0000
0.0000
0.0000
0.0000
2.0000
-0.0000
~-0.0000
?0.0000
?.0000
?.0000
2.0000
0.0000
?.0000
0.0000
©.0000
0.0000

~0.0000




RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

INITIAL LOSS PLUS GREEN-AMPT EQ'N

SILTY CLAY LOAM DRY

_ 40
RAINFALL DATA FILENAME IS PN1.DAT ;114
INITIAL LOSS IS © INCHES
INITIAL SOIL MOISTURE CONTENT IS .2
SATURATED SOIL MOTSTURE CONTENT IS .5
SOIL SUCTION HEAD IS 10.8 INCHES
HYDRAULIC CONDUCTIVITY IS .04 INCHES PER HOUR
‘ TIME INTERVAL RATNFALL EXCESS INFILTRATION  INITIAL LOSS
MINUTES INCHES INCHES INCHES INCHES
g it 0.0200 0.0000 0.0200 0.0000
15 - 30 0.0200 0.0000 0.0200 0.0000
83 - 45 0.0100 2.0000 0.0100 0.0000
45 - B0 0.0400 0.0000 0.0400 0.0000
60~ 75 0.0300 0.0000 0.0300 0.0000
75 - 90 0.0300 0.0000 0.0300 0.0000
90 - 105 0.0300 0.0000 0.0300 0.0000
105 - 120 0.0400 0.0000 0.0400 0.0000
120 - 135 0.0200 0.0000 0.0200 0.0000
138~ 150 0.0400 2.0000 0.0400 0.0000
150 ~ 165 0.0400 0.0000 0.0400 0.0000
165 - 180 0.0400 0.0000 0.0400 0.0000
180 - 195 0.0400___  ©.0000 0.0400 0.0000
195 - 210 2.2700 0.2218 0.0482 0.0000
210 - 225 0.5700 0.5256 0.0444 -0.0000
225 - 240 1.4900 1.4484 0.0415 -0.0000
240 - 255 0.2700 .2307 2.0393 2.0000
255 - 270 0.0500 0.0126 0.0374 0.0000
270 - 285 0.0300 0.0000 0.0300 2.0000
285 - 300 0.0400 0.0054 0.0346 0.0000
300 - 315 0.0400 0.0065 0.0334 0.0000
315 - 330 2.0100 0.0000 0.0100 0.0000
. 330 ~ 345 0.0200 @.0000 0.0200 0.0000
345 - 360 9.0300 2.0000 0.0700 0.0000
3.2200 2.4512 0.7688 ~0.0000

12-29-1988 (9228252



RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

INITIAL LOSS PLUS GREEN-AMPT EQ'N

4

RAINFALL DATA FILENAME IS PN1.DAT

‘ TIME INTERVAL
MINUTES
@ - 15
15 - 30
30 - 45
45 -~ B0
60 - 75
75 - 90
99 - 105
105 - 120
120 - 135
135 - 150
150 - 165
165 ~ 180
180 ~ 195
195 - 210
210 - 225
225 ~ 240
240 - 255
255 - 270
270 - 285
285 - 300
300 - 315
315 - 330
' 330 - 345
345 - 360

12-29-1988  09:29:38

INITIAL LOSS IS @ INCHES

INITIAL SOIL MOISTURE CONTENT IS
SATURATED SOIL MOISTURE CONTENT IS
S0IL SUCTION HEAD IS 10@.8 INCHES

]

3,

HYDRAULIC CONDUCTIVITY IS .@4 INCHES PER HOUR

RAINFALL EXCESS
INCHES INCHES
@.0200 0.0000
@.0200 ?.0000
@.0100 0.0000
?.0400 0.0000
Q.0300 0.0000
?.0300 2.0000
0.0300 ?.0000
?2.0400 0.0000
?.0200 0.0000
0.0400 ?.0000
0.0400 0.0028
0.0400 ?.0058
Q.0400 @.0080
@.2700 @. 2387
0.5700 @.5411
1.4300 1.4623
0.2700 @.2433
0.0500 @.0241
0.9300 0.0049
0.0400 @.0155
0.0400 2.0161
2.0100 ?.0000
0.0200 ?.0000
0.2300 ?0.0073
3.2200 2.5708

INFILTRATION
INCHES

. 0200
.0200
0100
.0409
L0300
. 0300
.0300
.0400
.0200
0400
0371
.0342
L0320
L0303
.02893
27T
L0267
.0259
.0251
.0245
-0Z239
.0100
.0200
T

S0 8890908889908 S S

0.6497

="

INITIAL LOSS
INCHES

. 0000
. 0000
. 0000
.0000
. 2000
.0200
.0000
.0000
L0000
. 0000
. 0009
. 0000
. 0000
. 0000
.0000
. 0000
. 0000
. 0000
. 0000
.0000
.0000
.0000
. 0009
.0000

(SRS IS B G T S S s TS T R S o I TS S S IS TS B IS TS

" 0.0000



RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

INITIAL LOSS PLUS GREEN-AMPT EQ'N

SILTY CLAY LOAM SATURATED

RAINFALL DATA FILENAME IS PN1.DAT
INITIAL LOSS IS @ INCHES jﬁ;ﬂ'o
INITIAL SOIL MOISTURE CONTENT IS .5
SATURATED SOIL MOISTURE CONTENT IS .5

SOIL SUCTION HEAD IS 10.8 INCHES
HYDRAULIC CONDUCTIVITY IS .@4 INCHES PER HOUR

‘ TIME INTERVAL RAINFALL EXCESS INFILTRATION  INITIAL LOSS
MINUTES INCHES INCHES INCHES INCHES
@ - 15 0.0200 0.0100 0.0100 0.0000
15 - 30 0.0200 0.0100 0.0100 0.0000
30 - 45 0.2100 0.0000 0.0100 0.0000
45 - GO 0.0400 0.0300 0.0100 0.0000
68 - 75 0.0300 0.0200 .0100 0.0000
75 - 90 0.0300 0.0200 0.0100 0.0000
90 - 105 0.0300 0.0200 2.0100 0.0000
105 - 120 0.0400 0.0300 0.0100 0.0000
120 - 135 0.0200 0.0100 0.0100 0.0000
135 - 150 0.0400 0.0300 0.0100 0.0000
150 - 165 0.0400 0.0300 0.0100 0.0000
165 - 180 0.0400 0.0300 0.0100 0.0000
180 - 195 0.0400 .0300 0.0100 0.0000
195 ~' 210 0.2700 2.2600 0.0100 -0.0000
210~ 27 2.5700 0.5600 ' 0.0100 ~0.0000
225 - 240 1.4300 1.4800 0.0100 0.0000
240 - 255 0.2700 0.2600 2.0100 0.0000
FEE i Yay 0.0500 0.0400 0.0100 0.0000
270 - 285 0.0300 0.0200 0.0100 0.0000
285 - 300 0.0400 0.0300 0.0100 0.0000
300 - 315 0.0400 0.0300 0.0100 0.0000
315 - 330 0.0100 0.0000 0.0100 0.0000
‘ 330 - 345 0.0200 0.0100 0.0100 0.0000
345 - 360 0.0300 0.0200 0.0100 0.0000
3.2200 2.9800 0.2400 ~0.0000

12-29-1988 (09:30:15



RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

TIME INTERVAL

MI

@
15
30
45
60
AE;
90

1@5
120
135
150
165
180
185
210
225
240
255
27

285
300
315
330
345

INITIAL LOSS PLUS GREEN-AMPT EQ'N

SANDY CLAY DRY

RAINFALL DATA FILENAME IS PNL1.DAT

INITIAL LOSS IS @ INCHES

INITIAL SOIL MOISTURE CONTENT IS .

5

SATURATED SOIL MOISTURE CONTENT IS .45
SO0IL SUCTION HEAD IS 9.399993 INCHES

HYDRAULIC CONDUCTIVITY IS

NUTES

% iR
== 30
45
= 60
s
=S 50
Lty
=120
e i
-~ 150
i
- 180
S lHh
~ 210
S A
- 240
= 258
=S 0
== 2485
- 300
= 3ih
= 539
~ 345
- 360

12-29-1988 09:30:50

RAINFALL EXCESS
INCHES INCHES
0.0200 0.0000
0.0200 0.0000
0.0100 0.0000
0.0400 0.0000
2.0300 0.0000
0.0300 0.0000
2.0300 0.0000
0.0400 0.0131
0.0200 0.0000
0.0400 90,0172
0.0400 0.0187
0.0400 0.0199
0.0400 0.02209
0.2700 0.2517
0.5700 0.5524
1.4900 1.4731
0.2700 0.2536
0.0500 0.0341
0.0300 0.0145
0.0400 0.0249
0.0400 @.0252
0.0100 0.0000
0.0200 0.0258
2.0300 0.0160
3.2200 2.7413

.02 INCHES PER HOUR

INFILTRATION
INCHES

L0200
.0200
.0100
.0400
.0300
L0300
L0300
.0269
.0200
22

.0213
.0201
.0191
.0183
.0176
.0169
.0164
.0159
.0155
.Q151
.0148
.0100
2.0142
0.0140

I IS ISR S S I B RS S T o T S TS TS T O B S S S |

0.4787

INITIAL LOSS
INCHES

?.0020
0.0000
@.0000
0.0000
?.0000
?.0000
?.0000
?.0000
@.0000
0.0000
?2.0000
?.0000
0.0000
?.0000
?.0000
0.0000
?.0000
2.0000
0.0000
?.0000
?.0000
0.0000
?0.0000
0.0000

@.2000



RAINFALL

TIME
MI

i}
15
30
45
6@
5
92

105
120
135
152
165
180
135
210
225
240
255
270
285
300
S5
330
245

EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

INITIAL LOSS PLUS GREEN-AMPT EQ’'N
SANDY CLAY NORMAL

RAINFALL DATA FILENAME IS PN1.DAT

INITIAL LOSS IS @ INCHES
INITIAL SOIL MOISTURE CONTENT IS .35
SATURATED SOIL MOISTURE CONTENT 1§ .45
SOIL SUCTION HEAD IS5 9.399993 INCHES
HYDRAULIC CONDUCTIVITY IS .@2 INCHES PER HOUR

INTERVAL RAINFALL EXCESS INFILTRATION

NUTES INCHES INCHES INCHES

- 15 0.0200 0.0000 0.0200
- 30 0.0200 0.0000 0.0200
- 45 0.0100 0.0000 2.0100
-~ B0 0.0400 0.0039 0.0361
- 75 0.0300 0.0037 ®.0263
- 90 0.0300 0.0079 0.022
- 105 0.0300 0.0103 0.0197
- 120 0.0400 0.0220 0.0180
- 135 0.0200 0.0033 0.0167
- 150 0.0400 0.0242 0.0158
- 165 0.0400 0.0250 2.0150
- 180 0.0400 0.0257 0.0143
- 195 0.0400 0.0262 0.0138
- 210 0.2700 0.2567 0.0133
- 22 0.5700 0.5571 0.0129
- 240 1.4900 1.4775 0.0125
- 255 0.2700 0.72578 0.0122
- 270 0.0500 0.0381 0.0119
- 285 0.0300 0.0183 0.0117
- 300 0.0400 0.0286 0.0114
- 315 0.0400 0.0288 0.0112
- 330 0.0100 0.0000 0.0100
- 345 0.0200 2.0091 0.2109
- 360 0.0300 0.0193 0.0107
3.2200 2.8434 0.3766

12-29-1988 09:31:34

jﬂ/:laf

INITIAL LOSS
INCHES

0.0000
2.0000
@.0000
2.0000
2.0000
2.0000
0.0000
@.0000
0.0000
0.0000
0.0000
0.0000
?.0200
?.0000
-0.0000
?.0000
0.0000
0.0000
0.0000
?.0000
0.0000
@.2000
?.0000
0.0000

~0.0000




RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

TIME INTERVAL

MI

@
15
20
45
650
75
90

1@5
120
135
150
165
180
195
210
225
240
255
270
285
300
315
330
345

INITIAL LOSS PLUS GREEN-AMPT EQ'N

SANDY CLAY SATURATED

RAINFALL DATA FILENAME IS PN1.DAT

INITIAL LOSS IS @ INCHES

INITIAL SOIL MOISTURE CONTENT IS
SATURATED SOIL MOISTURE CONTENT IS

jﬁ50‘

.45

.45

S0IL SUCTION HEAD IS 9.399999 INCHES
HYDRAULIC CONDUCTIVITY IS .02 INCHES PER HOUR

NUTES

=" S
~ 30
A
—= 50
o e
=50
— sl
- 120
= L35
=150
=S
- 180
=Sige
i
S RA7S
- 240
=REEE
- 270
= 285
- 300
=515
=550
=540
=~ 368

12-29-1980  09:32:24

RAINFALL
INCHES

.0200
L0200
.0100
.0400
.0300
.0300
.0300
.0400
L0200
L0400
.0400
.0400
.0400
L2700
.5700
.4500
L2700
.0500
. 0300
.0400
.2400
.0100
.0200
L0300

(S IS B WS I SSR S B B S IR ST S B S BRI S IES I SIS IS B SIS TSI S S T S

3.2200

EXCESS
INCHES

2.0150
0.2150
0.0050
@.0350
@.0250
0.0250
@.0250
0.92350
2.0150
?0.0350
0.0350
?.0350
0.2350
@,2650
0.5650
1.4850
0.2650
0.0450
0.0250
0.0350
@.0350
0.0050
2.0150
0.0250

J3.1000

INFILTRATION
INCHES

. 0050
.0050
. 0059
. 0050
0050
. 0050
L0050
. 0050
. 2050
.0050
. 0050
.0050
. 0050
.0050
. 0050
L0050
. 0050
.0050
. 0050
. 0050
. 0050
. 0050
. 0050
. 0050

S 9980989998900 9SS S

0.1200

INITIAL LOSS
INCHES

. 0000
.0000
. 0000
. 0000
. 0000
.0000
. 0000
. 0000
.0000
. 0000
. 0000
.0000
. 0000
. 0000
. 0000
. 0000
.0000
.0000
, 0000
. 0000
. 0000
. 0000
. 0000
.0000

~-0.0000

S 9800898999000 S




RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

TIME
MI

@
ey
30
45
5@
i
90

105
120
135
150
165
180
P95
210
225
24@
255
270
285
300
31h
330
345

INITIAL LOSS PLUS GREEN-AMPT EQ’N

SILTY CEAHSORY

RAINFALL DATA FILENAME IS PN1.DAT
INITIAL LOSS IS @ INCHES
INITIAL SOIL MOISTURE CONTENT IS .3

SATURATED SOIL MOISTURE CONTENT IS
SOIL SUCTION HEAD IS 11.5 INCHES

s

HYDRAULIC CONDUCTIVITY IS .@2 INCHES PER HOUR

INTERVAL RAINFALL EXCESS
NUTES INCHES INCHES
- 15 0.0200 0.0000
- 30 ?.0200 0.0000
- 45 0.0100 0.0000
- 6O 0.0400 0.0000
- 75 0.0300 0.0000
- 90 0.0300 2.0000
- 105 0.0300 0.0000
- 120 0.0400 0.0058
- 135 0.0200 0.0000
- 150 0.0400 0.0118
- 165 0.0400 0.0141
- 180 0.0400 0.0159
-~ 195 0.0400 0.0172
- 210 0.2700 0.2484
- 225 0.5700 0.5493
~ 240 1.4900 1.4702
- 255 0.2700 0.2509
- 270 0.0500 0.0315
- 285 0.0300 0.0120
- 300 0.0400 0.0225
- 315 0.0400 0.0230
~ 330 0.0100 0.0000
~ 345 0.0200 0.0036
- 360 0.0300 0.0140
3.2200 2.6903

12-29-1988 09:32:57

INFILTRATION
INCHES

0.0200
0.0200
0.9100
@.0400
0.0300
@.0300
0.0300
0.0342
0.0200
0.0282
0.0258
0.0241
0.022

0.0216
0.0207
0.0198
9.0191
@.0185
2.0180
0.0175
2.0170
0.0100
0.0164
0.0160

0.5297

INITIAL LOSS
INCHES

@.0000
0.0000
?.0000
0.0000
2.0000
?.0000
®.0000
0.0000
0.0000
©.0000
0.0000
?2.0000
?.0000
@.0000
0.0000
~-0.0000
?.0000
0.0000
?.0000
2.0000
0.0000
7.0000
0.0000
?.0000

-0.0000




RAINFALL

TIME
MI

@
15
30
45
10
7
90

105
120
135
150
165
180
195
210
225
24@
255
270
285
300
SRS
330
345

EXCESS BY RAINX PROGRAM MOOIFIED APRIL 1986

INITIAL LOSS PLUS GREEN-AMPT EQ'N

SILTY CLAY NORMAL

RAINFALL DATA FILENAME IS PN1.DAT
INITIAL LOSS IS @ INCHES
INITIAL SOIL MOISTURE CONTENT IS .4

SATURATED S0IL MOISTURE CONTENT IS .5
S0IL SUCTION HEAD' IS 11.5 INCHES

HYDRAULIC CONDUCTIVITY IS .82 INCHES PER HOUR

INTERVAL RAINFALL EXCESS INFILTRATION
NUTES INCHES INCHES INCHES
=y 0.0200 0.0000 0.0200
- 359 2.0200 @.0000 0.0200
= =45 0.0100 ?2.0000 2.0100
i) 0.0400 0.0000 0.0400
= ey 2.0300 _ ?0.0000 0.0300
=99 ?.0300 0.0034 @.0266
=10 0.0300 ?.0068 0.0232
= 120 2.0400 0.0190 0.0210
=19 0.0200 0.0007 0.0193
<~ 150 0.0400 0.0219 0.0181
~ 165 0.0400 0.922 0.0171
~ 180 2.2400 0.0237 0.0163
= B 0.0400 0.0243 0.0157
~ 210 0.2700 @.2549 0.0151
= 225 ?2.5700 @.5554 0.0146
~ 240 1.4900 1.4758 0.0142
R EBh 0.2700 @.2562 0.0138
] 0.0500 0.0366 0.0134
=285 0.0300 @.8168 0.0131
- 300 0.0400 Q,0272 2.0128
= 315 0.0400 0.0274 0.0126
= 530 0.2100 0.0000 0.0100
~ 345 @.0200 0.0079 0.0121
- 360 ?0.0300 @.2181 @.0119
3.2200 21991 ®.4209

12-29-1988 09:33:34

2

ﬁ;-/ﬂf

INITIAL LOSS
INCHES

0.2000
0.0000
?.0000
0.0000
0.0000
.0.0000
?.0000
Q.0000
@.0000
@.0000
0.0000
@.0000
?.0000
0.0000
0.0009
-0.0000
0.0000
0.0000
2.0000
?.0000
0.0000
0.2000
?.0000
0.0000

-0.0000



RAINFALL

TIME
MI

@
15
30
45
6@
5
30

105
120
135
150
165
180
185
210
228
240
255
279
285
500
S5
330
345

EXCESS BY RAINX PROGRAM MODIFIED APRIL 1886

INITIAL LOSS PLUS GREEN-AMPT EQ'N

SILTY CLAY SATURATED

RAINFALL DATA FILENAME IS PN1.DAT
INITIAL LOSS IS @ INCHES
INITIAL SOIL MOISTURE CONTENT IS .5
SATURATED S0IL MOISTURE CONTENT IS .5

SO0IL SUCTION HEAD IS 11.5 INCHES
HYDRAULIC CONDUCTIVITY IS .@2 INCHES P

INTERVAL RAINFALL EXCESS INFILTRATION
NUTES INCHES INCHES INCHES
=l 2.0200 ?.0150 ?.0050
= 30 ?0.0200 0.0150 @.0050
= 45 0.0100 0.0050 @.0050
= B0 @.0400 0.0350 ?.0050
= ?.0300 0.0250 ?.0050
= 80 @.0300 0.0250 0.0050
=105 0.0300 0.0250 @.0050
~L20 ?.0400 0.0350 0.0050
e ) ?0.0200 0.0150 0.0050
-~ 150 0.0400 2.0350 0.0050
= ?,0400 2.0350 ?.0050
- 180 ©.0400 0.0350 0.0050
=+ 185 0.0400 ?.8350 0.0050
- 210 @.2700 0.2650 0.0050
= 22b @.5700 @.5650 0.0050
- 240 1.4900 1.4850 Q.0050
= Pty @.2700 ?.2650 0.0050
- 270 ?.0500 0.0450 0.0050
=85 0.2300 0.0250 ?.0050
- 300 2.0400 9.0350 0.0050
= e ?.0400 @0.8350 ?.0050
=330 2.0100 ?0.0050 0.0050
- 345 ?2.0200 0.0150 0.0050
- 360 0.0300 0.0250 @.0050
3.2200 3.1000 0.1200

12-29-1988  09:34:09

ER HOUR

.00

INITIAL LOSS
INCHES

@.0000
0.0000
0.0000
0.0000
?.0000
@.0000
0.0000
0.0000
?.0000
0.0000
0.0000
2.0000
0.0000
0.0000
@.0000
2.2000
~0.0000
0.0000
?.0000
0.0000
0.0000
0.0000
2.0000
?.0000

~0.0000




RAINFALL

EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

INITIAL LOSS PLUS GREEN-AMPT EQ'N

TIME
MI

@
Ik
30
45
6@
75
90

105
120
145
150
165
180
G5
210
225
249
255
270
285
300
SR
330
345

CLAY DRY
RAINFALL DATA FILENAME IS PNL1.DAT ,};:,ﬂf’
INITIAL LOSS I8 @ INCHES ;t
INITIAL SOIL MOISTURE CONTENT IS .35
SATURATED SOIL MOISTURE CONTENT IS .5
S0IL SUCTION HEAD IS 12.4 INCHES
HYDRAULIC CONDUCTIVITY IS .01 INCHES PER HOUR
INTERVAL RAINFALL EXCESS INFILTRATION INITIAL LOSS
NUTES INCHES INCHES INCHES INCHES
SR 0.0200 Q.0000 @.0200 @.2000
= a0 0.0200 ?.0000 @.0200 0.0000
<=L 44 0.0100 0.0000 0.0100 ?.0000
= 59 0.0400 0.0034 0.0366 ?.0000
=" G @.0300 0.0041 0.0259 0.0000
=~ . 80 0.0300 ?.0086 @.0214 .0.0000
= 105 ?0.0300 0.0113 0.0187 0.0000
=129 0.0400 0.0231 @.21689 0.0000
— ] 0.0200 0.0044 0.0156 0.0000
= 150 ?.0400 @.0254 0.01486 ?.0000
=1 bh 0.0400 0.0262 @.0138 0.0000
- 180 0.0400 @.0269 0.0131 0.0000
=k ?0.0400 0.0275 ©.0125 ?.0000
= 210 0.2700 0.2580 0.0120 ?.2000
= A2y ?.5700 0.5584 0,0116 -0.0000
~ 240 1.4900 1.4788 @.0112 ?.0000
= PHhS g 0.2700 0.2552 2.0108 ?.0000
- 270 0.0500 @.0395 2.9105 0.0000
=8 0.0300 2.2138 2.0102 0.0000
- 300 0.0400 0.0300 2.0100 Q.0000
=S @.0400 0.0302 0.02038 @.0000
= 330 ?.0100 0.0005 @.0085 0.0000
=445 0.0200 0.92108 2.0094 0.0000
- 360 ?.0300 @.0208 0.0082 2.06000
3.2200 2.8669 @.3531 ~-0.0000

12-29-1980  09:34:39




RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

TIME
MI

Q
115
20
45
650
75
908

125
120
135
150
165
180
185
210
22

240
2585
270
285
300
b
330
345

INITIAL LOSS PLUS GREEN-AMPT EQ'N
CLAY NORMAL
RAINFALL DATA FILENAME IS PN1.DAT
INITIAL LOSS IS @ INCHES
INITIAL SOIL MGISTURE CONTENT IS

SOIL SUCTION HEAD IS 12.4 INCHES

.45
SATURATED SOIL MOISTURE CONTENT IS

=5

HYDRAULIC CONDUCTIVITY IS .@1 INCHES PER HOUR

INTERVAL RAINFALL EXCESS
NUTES INCHES INCHES
P .S 0.0200 0.0000
= 08 0.0200 ?.0000
= 45 0.0100 @.0000
=" 5@ 0.0400 0.0241
= 75 0.0300 ©0.2168
=t 90 ?B.0300 ©.0184
SRS 0.2300 2.0194
= ) 0.9400 ?.2302
=8 135 ?.0200 0.0108
=5 150 @.0400 0.0313
=865 0.0400 @.0317
- 180 0.0400 0.0320
= 135 2.0400 @.0323
=20 P.2700 0.2626
=22 0.5700 0.5628
- 240 1.43800 1.4830
=~ 255 @.2700 @.2631
7270 0.0500 2.0433
= A 2.0300 0.0235
- 300 0.0400 0.0336
= RS 0.0400 0.0337
- 330 0.2100 0.0038
= 545 0.0200 2.0139
- 360 2.0300 0.0240
3.2200 2.9943

12-23-1988 09:35:08

INFILTRATION
INCHES

0.0200
0.0200
0.0100
2.0159
0.0132
0.0116
@.0106
@.0098
?.0032
0.0087
?.0083
0.0080
0.0077
0.0074
0.0072
@.0070
0.0069
0.0067
0.0065
?.0064
0.0083
0.0062
0.0061
?.0060

Q287

/;4105’

INITIAL LOSS
INCHES

?.2000
@.0000
?.0000
?.0000
@.0000
?.0000
?.0000
0.0000
?.0000
0.0000
?.0000
0.0000
0.0000
-0.0000
~0.0000
0.0000
@.0000
?.0000
0.0000
?.0000
0.0000
?.2000
0.0000Q
?.0000

-0.0000




RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

TIME INTERVAL

MI

@
15
30
45
6@
73]
90

105
120
1355
150
165
180
135
210
225
240
255
270
285
300
Gl
330
345

INITIAL LOSS PLUS GREEN-AMPT EQ'N

CLAY SATURATED

RAINFALL DATA FILENAME IS PNI1.DAT

INITIAL LOSS IS @ INCHES

INITIAL SOIL

MOISTURE CONTENT IS .5

SATURATED SOIL MOISTURE CONTENT IS .5

SO0IL SUCTION HEAD IS 12.4 INCHES

HYDRAULIC CONDUCTIVITY IS .@1 INCHES PER HOUR

NUTES

=Sy
a0
=8 A5
= 6@
= 8
=90
=~ 1ab
= 120
= 5
- 150
=165
-~ 180
=[St
~ 2 b
e

- 240
— e
- 270
= 285
- 300
= 318
= 580
- 345
- 360

12-79-1988  19:35:41

RAINFALL
INCHES

.0200
. 0200
.0100
. 0400
L2300
.0300
.0300
.0400
. 0200
.0400
.0400
.0400
.2400
L2700
.5700
.4300
.2700
.0500
.0300
.0400
.0400
.0100
.0200
.0300

SO0~ 889908 SsS

3.220

EXCESS
INCHES

L0175
Q175
L2075
0575
.0275
L0275
0275
L0375
L0175
L0375
L0375
L0375
L0375
v 2.6 15
.BbiH5
4875
2675
.0475
.0275
L0375
@375
.007S
L0175
L0275

SS90~ 0909090899890 88S

L1600

L83

:£/4=1716’
INFILTRATION  INITIAL LOSS
INCHES INCHES
0.0025 -0.0000
0.0025 ~0.0000
0.0025 -0.0000
0.0025 2.0000
0.0025 0.0000
@.0025 0.0000
@.0025 0.0000
0.0025 0.0000
0.0025 0.0000
0.0025 ~0.0000
2.0025 0.0000
0.0025 0.0000
0.0025 2.0000
0.0025 ~0.0000
0.0025 0.0000
0.0025 0.0000
@.0025 -0.0000
0.0025 0.0000
0.0025 0.0000
0.0025 2.0000
0.0025 0.0000
0.0025 0.0000
0.0025 0.0000
0.0025 0.0000
0.0600 0.0000



APPENDIX 2-F

Computer output of tests of initial loss values.




IABLE 4

Initial Loss plus Uniform Loss Rate parameter values
for bare ground according to soil texture classificatltion

Initial Loss,_ in inches

Soil texture Uniform Loss Rale P Ui STHEL
Classification CNSTL Dry Normal Saturated
(Z1L0) (2) (3) (4) £5)
sand Aia 7.3 A 0.0
loamy sand [y 2 . 8 .8
sandy loam . N g . 6
loam [ N3 .
silly loam Z/.ZS) (rugl ((,71)
sandy clay loam .06 e , 5
clay loam .04 = , 4+
silty clay loam .04 16 Y
sandy clay .02 , L ¢ 3
SHRIEEV e ilyay .02 ke /3
clay .01 3 i
' Selection of STRTL:
Dry - for nonirrigated lands such as desert and rangeland
Normal - for irrigated lawn, lurf, and permanent pasture

Saturated - for irrigated agricultural land



RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

INITIAL LOSS PLUS UNIFORM RATE METHOD

SAND DRY AND NORMAL

RAINFALL DATA FILENAME IS PN1.DAT

INTIERL 055 T581: SSINCHES
UNIFORM LOSS RATE IS 4.6 INCHES PER HOUR

TIME INCREMENTAL INCREMENTAL INCREMENTAL
& INTERVAL RAINFALL RUNOFF LOSS

MINUTES INCHES INCHES INCHES
B = ig 0.0200 0.0000 0.0200
‘ it e 30 ?.0200 ?.0000 @.0200
30" = 45 0.0100 0.0000 0.0100
A5 =7 50 0.0400 @.0000 0.0400
6@ - 75 0.0300 0.0000 0.0300
il 90 0.0300 0.0000 @.0300
i 105 0.9300 @.0000 2.0300
105" - 120 0.0400 0.0000 0.0400
120 = i35 0.0200 ?.0000 0.0200
135 = 150 0.0400 ?.0000 ?.0400
130 = 165 0.0400 2.0000 @.0400
165 - 180 0.0400 ?,0000 0.0400
180 - 195 0.02400 2.0000 0.0400
195~ 210 0.2700 @.0000 0.2700
210 - 225 @.5700 0.0000 0.5700
Z2be= 240 1.4300 @.2800 1.2100
240 - 255 @.2700 ?.0000 @.2700
2555 270 2.0500 0.0000 0.0500
270 - 285 0.0300 ?.0000 0.0300
285 = 300 ©0.0400 0.0000 0.2400
300 - IS 0.0400 Q.0000 0.0400
il 330 0.2100 @.0000 0.0100
330 - 345 0.0200 ?.0000 0.0200
345 - 360 ?.0300 0.0000 ?0.0300
3.2200 0.2800 2.9400

12-23-1988  10:27:26



RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986
INITIAL LOSS PLUS UNIFORM RATE METHOD

LOAMY SAND DRY AND NORMAL

RAINFALL DATA FILENAME IS PNL.DAT

INITIAL LOSS IS .8 INCHES
UNIFORM LOSS RATE IS 1.2 INCHES PER HOUR

TIME INCREMENTAL INCREMENTAL INCREMENTAL
INTERVAL RATINFALL RUNOFF L0SS
MINUTES INCHES INCHES INCHES
e - 15 0.0200 0.0000 0.0200
15 - 30 0.0200 0.0000 0.0200
‘ 30 - 45 0.0100 0.0000 0.0100
45 - 60 0.0400 0.0000 0.0400
60 - 75 0.0300 0.0000 0.0300
75 - 90 0.0300 0.0000 0.0300
99 - 105 0.0300 0.0000 0.0300
105 - 120 0.0400 0.0000 0.0400
120 - 135 0.0200 0.0000 0.0200
135 - 150 0.0400 0.0000 0.0400
150 ~  1B5 0.0400 0.0000 0.0400
165 ~ 180 0.0400 0.0000 0.0400
180 - 195 0.0400 0.0000 0.0400
195 - 210 0.2700 0.0000 0.2700
210 - 225 0.5700 0.1400 0.4300
225 -~ 240 1.4900 1.1900 0.3000
240 - 255 0.2700 0.0000 0.2700
255 - 270 8.0500 0.0000 0.0500
270 - 285 0.0300 0.0000 0.0300
285 ~ 300 0.0400 0.0000 0.0400
300 - 315 0.0400 0.0000 0.0400
315 - 330 0.0100 0.0000 0.0100
330 - 345 0.0200 0.0000 0.0200
345 - 360 0.0300 0.0000 0.0300
3.2200 1.3700 1.8900

12-29-1988  10:28:03




RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

INITIAL LOSS PLUS UNIFORM RATE METHOD

SANDY LOAM DRY

RAINFALL DATA FILENAME IS PNL1.DAT

INITIAL LOSS IS .7 INCHES
UNIFORM LOSS RATE IS .4 INCHES PER HOUR

TIME INCREMENTAL INCREMENTAL INCREMENTAL
INTERVAL RAINFALL RUNOFF LOSS
MINUTES INCHES INCHES INCHES
Qi = 15 0.0200 @.0000 ?.0200
i 30 0.0200 0.0000 0.0200
‘ 80 = 45 2.0100 @.0000 2.0100
45 - EQ 0.0400 0.0000 0.0400
60 - Ta 2.0300 0.0000 0.0390
T 30 @.2300 0.0000 0.0300
90 - 105 0.0300 0.0000 0.0300
105 - 120 ?0.0400 0.0000 0.0400
120 - 135 2.0200 0.0000 0.0200
et 150 0.0400 20,0000 0.0400
5@ =~ 165 0.0400 0.0000 0.0400
YBS, = 180 @.0400 0.0000 ?.0400
18@ — 185 0.0400 0.0000 0.0400
DN = 210 0.2700 ©.0000 0.2700
210 = £25 0.5700 0.4400 0.1300
225" = 249 1.4900 1.3900 0.1000
240 - 255 0.2700 @.1700 0.1000
s 270 @.0500 0.0000 0.0500
B0 = 285 0.0300 ®.0000 ?0.0300
Z8h = 300 0.0400 0.0000 0.0400
300 - 15 ?.2400 ?.0000 ?.0400
Sty = 330 @.0100 0.0000 0.0100
Sl 345 0.0200 0.0000 2.0200
J45 = 360 0.0300 0.0000 0.0300
3.2200 2.0000 1.2200

12-29-1988  10:28:35




RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

INITIAL LOSS PLUS UNIFORM RATE METHOD

SANDY LOAM NORMAL

RAINFALL DATA FILENAME IS PN1.DAT

INITIAL LOSS IS .6 INCHES
UNIFORM LOSS RATE IS .4 INCHES PER HOUR

TIME INCREMENTAL INCREMENTAL INCREMENTAL
INTERVAL RATNFALL RUNOFF LOSS
MINUTES INCHES INCHES INCHES
(57 0= 15 0.0200 @.0002 0.0200
i = 30 0.0200 ?.0000 0.0200
. i 45 ®.0100 ?.0000 0.0100
45 ~ 650 0.0400 0.0000 0.0400
60 - 75 0.03500 ?.0000 2.0300
faa = 30 0.0300 0.0000 0.0300
90 - 185 2.0300 0.0000 0.0300
195 - 120 0.0400 0.0000 0.2400
120 - 135 0.0200 0.0000 0.0200
155 — 150 ?.0400 0.0000 0.0400
150 - 165 2.0400 @.0000 2.0400
16& = 180 0.2400 ?.0000 0.0400
180 - 185 ?0.0400 @.0000 0.0400
Tttt 210 2.2700 ?.0000 0.2700
210 - 225 0.5700 0.4700 0.1000
s 240 1.4300 1.3900 @.1000
240 - 225 0.2700 @.1700 0.1000
2EE = 270 0.0500 0.0000 2.0500
A 285 D.0300 0.0000 0.0300
285 - 300 2.0400 0.0000 ?.0400
300 - o315 ?.0400 @.0000 2.0400
Sl 330 0.0100 ?.0000 0.0100
350" = 345 ?2.0200 0.0000 0.0200
45 < 360 2.0300 @.0000 0.0300
3.2200 2.0300 1.1900

12-29-1968  10:29:08




RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1886

INITIAL LOSS PLUS UNIFORM RATE METHOD

LOAM DRY

RAINFALL DATA FILENAME IS PN1.DAT

INITIAL LOSS IS .6 INCHES
UNIFORM LOSS RATE IS .15 INCHES PER HOUR

FLME INCREMENTAL INCREMENTAL INCREMENTAL
INTERVAL RAINFALL RUNOFF L0OSS
MINUTES INCHES INCHES INCHES
0. - 15 2.0200 0.0000 0.0200
‘ 1h, = 30 0.0200 0.0000 ©.0200
68 = 45 ?».0100 ?.0000 0.0100
ASE= 1517] @.0400 2.0000 0.0400
60 - 75 @.0300 @.0000 0.0300
il 90 0.0300 ©.0000 2.0300
9@ - 105 0.0300 0.0000 0.0300
105~ 120 0.0400 0.0000 0.0400
120 - 135 @.0200 0.0000 0.0200
b e= 150 0.0400 0.0000 @.0400
150, = 165 0.0400 0.0000 ?.0400
e 180 2.0400 ?.0000 0.0400
180 - 195 0.0400 ?.0000 0.0400
195 = 21Q 0.2700 0.0325 0.2375
G L s 0.5700 BL5325 @.0375
2200 = 240 1.4300 1.4525 0.0375
240 -~ 255 @.2700 0.2325 0.08375
2ab = 270 0.0500 0.0125 0.0375
AT 285 0.0300 0.0000 0.0300
285 — 300 ?.0420 0.0025 @.0375
300 - Gt 0.0400 0.0025 @.0375
G5 = 330 2.0100 2.0000 2.0100
I3 = 345 2.0200 2.0000 0.0200
345 - 360 @.0300 @,0000 0.0300
3.2200 22675 @, 8825

12-23-1968  10:29:32




RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986
INITIAL LOSS PLUS UNIFORM RATE METHOD

LOAM NORMAL

RAINFALL DATA FILENAME IS PN1.DAT

INITIAL LOSS IS .5 INCHES
UNIFORM LOSS RATE IS .15 INCHES PER HOUR

TIME INCREMENTAL INCREMENTAL INCREMENTAL
INTERVAL RAINFALL RUNOFF LOSS
MINUTES INCHES INCHES INCHES
s 1% 0.0200 0.0000 0.0200
oA 30 2.0200 ?.0000 0.0200
‘ 30 - 45 0.0100 0.0000 0.2100
45 - 60 2.02400 2.0000 0.0400
50 - i 0.0300 0.0000 0.0300
= 90 @.0300 @.0000 ?.0300
80 - 105 @.0300 0.0000 0.0300
LOh — 120 @.0400 0.0000 0.0400
120 - 135 0.0200 Q.0000 0.0200
et 150 ?2.9400 ?.0000 @.0400
150 ~ 165 0.0400 0.0000 0.0400
s 180 ?.0400 ?2.0000 2.0400
180 - 185 0.0400 0.0000 0.0400
$955 = 210 0.2700 0% 1325 @.1375
219 = LS 2.5700 0.5325 @.0375
= 240 1.4300 1.4525 @.0375
240 - 255 @.2700 UL 2325 0.0375
255 - 270 0.0500 0.0125 0.0375
Zad o 285 ?.0300 0.0000 0.0300
285 = 300 2.0400 0.0025 0.8375
200 - D15 0.0400 @.0025 0.0375
S5 330 2.0100 ?.0000 0.0100
330 - 345 0.0200 0.0000 0.0200
345 - 360 0.0300 0.0000 0.0300
3.2200 25 3675 @.8525

12-29-1986  10:23:57




RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

INITIAL LOSS PLUS UNIFORM RATE METHOD

SILTY LOAM DRY

RAINFALL DATA FILENAME IS PN1.DAT

INITIAL LOSS IS .8 INCHES
UNIFORM LOSS RATE IS .25 INCHES PER HOUR

TIME INCREMENTAL INCREMENTAL INCREMENTAL
INTERVAL RAINFALL RUNOFF LOSS
MINUTES INCHES INCHES INCHES
0 - 15 ?.0200 0.0000 0.0200
‘ 15 - 30 0.0200 0.0000 0.0200
30 - 45 0.0100 0.0000 0.2100
45 - 5O 0.0400 0.0000 0.0400
60 - 75 0.0300 0.0000 0.0300
75 - 90 ?.0300 0.0000 2.0300
89 - 105 2.0300 ?.0000 0.0300
105 - 120 0.0400 0.0000 0.0400
120 -~ 135 0.0200 0.0000 0.0200
135 -~ 150 0.0400 0.0000 D.0400
150 - 165 0.0400 0.0000 0.0400
165 - 180 0.0400 0.0000 0.0400
180 - 195 0.0400 0.0000 0.0400
195 - 210 0.2700 0.0000 0.2700
210 - 225 0.5700 0.3775 0.1925
225 - 240 1.4900 1.4275 0.0625
240 - 255 0.2700 0.2075 0.0625
285 - 270 0.0500 0.0000 0.0500
270 - 285 0.0300 0.0000 0.0300
285 - 300 0.0400 0.0000 0.0400
300 - 315 0.0400 0.0000 0.0400
315 - 330 ?.0100 0.0000 0.0100
330 - 345 0.2200 0.0000 0.0200
345 - 360 0.0300 2.0000 0.0300
3.2200 2.0125 1.2075

12-23-1988  10230:37




RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

INITIAL LOSS PLUS UNIFORM RATE METHOD

SILTY LOAM NORMAL

RAINFALL DATA FILENAME IS PN1.DAT

INITIAL LOSS IS .7 INCHES
UNIFORM LOSS RATE IS .25 INCHES PER HOUR

TIME INCREMENTAL INCREMENTAL INCREMENTAL
INTERVAL RAINFALL RUNOFF LOSS
MINUTES INCHES INCHES INCHES
0 - i5 0.0200 ?.0000 0.0200
ERe- 30 2.0200 ?.0000 0.0200
‘ 30"~ 45 2.0100 0.0000 0.0100
450 6@ 0.0400 0.0000 P.0400
B0a= 7] 0.0300 ©.0000 0.0300
ik 90 0.0300 0.0000 0.0300
80 - 105 0.0300 0.0000 2.2300
105 -~ 120 0.0400 0.0000 ?.0400
120~ L35S ?.0200 ?.0000 0.0200
a5 = 150 @.0400 @.0000 0.0400
L5000 — 165 ?.0400 ?.0000 0.0400
185 = 180 0.0400 Q.0000 0.0400
180 - 185 0.0400 0.0000 0.0400
LHG = 210 @.2700 n.2000 0.2700
21v) s 225 @.5700 @.4775 0.0925
2o 240 1.43800 1.4275 0.0625
240 - 255 @.2700 @.2075 0.0625
2585 - 270 0.0500 0.0000 ?.0500
2= 285 0.0300 0.0000 0.0300
2885 - 300 ?.0400 ?.0000 7.2400
300 - 215 0.0400 0.0000 0.0400
K e 330 0.0100 ?.0000 2.0100
390 = 345 02,0200 0.2000 0.2200
JaSE= 360 0.0300 ?.0000 0.0300
3.2200 201125 1.1075

12-29-1988 10:31:01



RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

INITIAL LOSS PLUS UNIFORM RATE METHOD

SANDY CLAY LOAM DRY

RAINFALL DATA FILENAME IS PN1.DAT

INITIAL LOSS IS .6 INCHES
UNIFORM LOSS RATE IS .@6 INCHES PER HOUR

TIME INCREMENTAL INCREMENTAL INCREMENTAL
INTERVAL RAINFALL RUNOFF LOBS
MINUTES INCHES INCHES INCHES
@ = i 0.0200 0.0000 0.0200
‘ 5 ~ 30 @.0200 ?2.0000 0.0200
20 - 45 0.0120 @.0000 2.0100
A5 - 60 0.0400 0.0000 0.0400
60 - i 0.0300 0.0000 0.0300
7l 90 2.0300 ?.0000 0.0300
90 - 105 @.0300 0.0000 2.0300
105 - 120 0.0400 0.0000 0.0400
120, = LY 0.0200 ?.0000Q 2.0200
188 = 150 2.9400 0.0000 @.0400
150 165 ?.0400 ?2.0000 2.0400
165 - 180 0.0400 ?.0000 0.0400
180 - 195 0.0400 0.0000 0.0400
85 210 0.2700 @.0550 0.2150
210 - 225 B.5700 0.5550 0.2150
AT 240 1.43900 1.4750 N.0150
240 - 255 B8.2700 0.2550 2.0150
255 = 270 ?.0500 0.0350 0.0150
Z (0= 285 ?.0300 0.0159 0.0150
ZaER 300 ?.0400 0.0250 0.0159
300 - 315 0.0400 0.0250 0.0150
315 = 330 0.2100 @.0000 0.2100
350" = 345 0.0200 @.0050 0.0150
945 = 360 2.0300 0.015@ 0.0150
3.2200 2.4600 2.7600

12-29-1988 10:31:34




RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

INITIAL LOSS PLUS UNIFORM RATE METHOD

SANDY CLAY LOAM NORMAL

RAINFALL BATA FILENAME IS PNI1.DAT

INITIAL LOSS IS .5 INGHES
UNIFORM LOSS RATE IS .86 INCHES PER HOUR

e INCREMENTAL INCREMENTAL INCREMENTAL

INTERVAL RAINFALL RUNOFF LOSS
MINUTES INCHES INCHES INCHES
n= 15 ?2.0200 0.2000 0.0200
‘ 1h = 30 0.0200 ?.0009 0.0200
ol 45 0.2100 ?.0000 0.0100
A 60 0.0400 ?0.0000 0.0400
6@ - Vi 0.0300 ?.0000 0.0300
= 90 2.0300 ?.0000 0.0300
30" 105 0.0300 0.0000 02,0300
105 = 120 0.0400 0.0000 0.0400
120 - 158 0.0200 ©.0002 0.0200
P45k 150 2.0400 0.0000 ?.0400
i 165 ?.0400 0.0000 0.0400
BE5 - 180 0.0400 @.0000 2.0400
180 - 185 ?2.0400 0.0000 0.0400
195 = 210 ©0.2700 0.1550 0.1150
210 - 22 @.5700 0.5550 0.0150
AT 240 1.43900 1.475@ 0.0150
240 - 255 Q.2700 0.2550 0.0150
R, = 270 0.0500 0.0350 2.2150
2708 = 285 0.0300 0.0150 0.0150
285 -~ 300 2.0400 0.0250 02,0150
300 - 315 0.0400 0.0250 0.0150
ik = 330 0.0100 ?.0000 0.0100
350 = 345 0.0200 0.00509 2.0150
345 - 360 0.0300 0.2150 0.0150
3.2200 2.5600 0.6600

12-29-1968  10:32:03




RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

INITIAL LOSS PLUS UNIFORM RATE METHOD

CLAY LOAM DRY

RAINFALL DATA FILENAME IS PNL.DAT

INITIAL LOSS IS .5 INCHES
UNIFORM LOSS RATE IS .04 INCHES PER HOUR

TIME INCREMENTAL INCREMENTAL INCREMENTAL
INTERVAL RAINFALL RUNOFF LOSS
MINUTES INCHES INCHES INCHES
@ - 15 0.0200 ?.0000 0.0200
. 15" = 30 0.0200 ?.2000 ?.0200
i 45 0.0100 0.0000 2.0100
45 - 60 0.0400 ?0.0000 0.2400
6@ - 75 0.0300 ©.0000 0.0300
75~ 90 0.0300 ?.0000 0.0300
HO- = 105 0.0300 ?2.0000 0.0300
195 -~ 120 ?.0400 0.0000 0.0400
Ly = 135 2.0200 0.0000 0.0200
g = 150 ?B.0400 Q.0000 0.0400
50— 165 0.0400 ?.0000 0.0400
1650 ~ 180 0.0400 0.0000 ?.0400
ig@ -~ 195 0.0400 0.0000 2.0400
S 210 @.2700 0.1600 0.1100
210 - 225 @.5700 0.5600 0.2100
ZED = 240 1.4900 1.4800 0.0100
240 - 255 @.2700 0.2600 2.0100
2555 = 270 @.0500 ?.0400 0.0100
20w 285 0.0300 0.0200 0.0100
285 - 300 0.0400 0.0300 2.0100
300 - S5 0.0400 0.0300 2.0100
J1b - 330 0.0100 0.02000 2.0100
330 - 345 0.0200 0.0100 0.0100
Fah = 360 0.0300 0.0200 0.0100
3.2200 2.6100 2.6100

12-29-1988 10:32:31




RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986
INITIAL LOSS PLUS UNIFORM RATE METHOD

CLAY LOAM NORMAL

RAINFALL DATA FILENAME IS PNL.DAT

INITIAL LOSS IS .4 INCHES
UNIFORM LOSS RATE IS .@4 INCHES PER HOUR

TIME INCREMENTAL INCREMENTAL INCREMENTAL

INTERVAL RAINFALL RUNOFF L0585
MINUTES INCHES INCHES INCHES
i 15 2.0200 @.0000 0.2200
‘ 15 = 30 0.0200 0.0000 0.0200
30 - 45 2.0100 0.0000 2.0100
45 = 6@ 0.0400 ?.0000 0.0400
60 - 7! 0.0300 0.0000 0.2300
T 90 ?.0300 0.0000 0.0300
490 105 0.9300 0.0000 ©.9300
195 = 120 2.0400 0.0000 0.0400
$ 20—~ 135 0.0200 ?.0000 0.0200
ok 150 ?0.0400 0.0000 ?.0400
D5 165 ?.0400 0.0000 0.0400
658 180 0.0400 0.0000 ?.0400
180 - 195 0.0400 @.0000 0.0400
ey ~ 210 0.2700 0.2600 0.0100
2180~ 225 2.5700 0.5600 0.0100
225 =~ 240 1.4900 1.4800 0.0100
240 - 2a5g @.2700 0.2600 0.0100
2585 — 270 0.0500 0.0400 0.0100
270 ~ 285 2.0300 0.0200 0.0100
288 300 0.0400 0.0300 ?.0100
G0N ats 0.0400 0.0300 0.0100
FLEN= 330 0.0100 0.0000 2.0100
330 - 345 0.0200 0.0100 0.0100
245 - 360 0.0300 0.0200 0.0100
3.2200 2.7100 0.5100

12-29-1980  10:32:55




RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

INITIAL LOSS PLUS UNIFORM RATE METHOD

SILTY CLAY LOAM DRY

RAINFALL DATA FILENAME IS PN1.DAT

INITIAL LOSS IS .6 INCHES
UNIFORM LOSS RATE IS5 .@4 INCHES PER HOUR

TIME INCREMENTAL INCREMENTAL INCREMENTAL
INTERVAL RAINFALL RUNOFF LASS
MINUTES INCHES INCHES INCHES
AL = 15 0.0200 ?.0000 0.0200
‘ b = 30 0.0200 0.0000 0.0200
30 - 45 ®.0100 0.0000 0.0100
45 ~ 60 0.0400 ?.0000 0.0400
60 - 75 @.0300 ?.0000 0.0300
T s ¢ 0.0300 ?.0000 0.0300
23 = 105 0.0300 ?.0000 0.0300
L5 120 0.0400 0.0000 0.0400
1205 1:35 0.0200 2.0000 0.0200
ok e 150 0.0400 @.2000 ?.0400
150 = 165 ?.0400 ?.0000 0.0400
LS 18@ 0.0400 ?.0000 ?.0400
180 - 135 0.0400 ?.0000 0.0400
185 = 210 0.2700 0.0600 0.2100
219 - 225 @.5700 0.5600 0.0100
25 = 240 1.4900 1.4800 2.0100
240 -~ 255 @.2700 0.2609 2.0100
Z55N = 270 0.0500 2.0400 2.0100
Z - 285 @.0300 0.0200 0.0100
B8 = 300 0.0400 0.0300 ?.0100
300 - 315 @.0400 0.0200 0.0100
Al 330 2.0100 ?.0000 2.0100
338 - 345 0.0200 0.0100 @.9100
345 - 360 2.0300 0.0200 0.0100
3.2200 2.5100 @.7100

12-23-1980 10:33:32




RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986
INITIAL LOSS PLUS UNIFORM RATE METHOD

SILTY CLAY LOAM NORMAL

RAINFALL DATA FILENAME IS PNL.DAT

INITIAL k088 I8 .5 INCHES
UNIFORM LOSS RATE IS .@4 INCHES PER HOUR

TIME INCREMENTAL INCREMENTAL INCREMENTAL
INTERVAL RAINFALL RUNOFF LOSS
MINUTES INCHES INCHES INCHES
o - 15 ?.0200 @.0000 ?.0200
L 30 0.0200 0.0000 0.0200
‘ 30 - 45 0.0100 0.0000 0.0100
5= 650 0.0400 ?.0000 0.0400
69 - VAT 2.0300 2.0000 0.0300
75 ~ 90 0.0300 0.0000 0.0300Q
890 = 105 ?.0300 0.0000 @.0300
P05 = 120 0.0400 @.0000 @.0400
W20y 135 ?2.0200 ?.0000 0.0200
Igs = 150 0.0400 0.0000 N.0400
IS0 = 165 ?2.0400 0.0000 ?.0400
162 1680 0.2400 0.0000 0.2400
180 - 185 @.0400 0.0000 ?.0400
ko 210 @.2700 0.1600 0.1100
gl 225 0.5700 0.5600 0.01090
22— 240 1.4800 1.4800 0.0100
240 - 255 0.2700 2.2600 0.0100
255 = 270 0.0500 0.0400 0.0100
270 - 285 70,0300 0.0200 0.0100
2o 300 ?.0400 0.0300 2.2100
300 - 915 @.0400 ?0.0300 n.0100
ke 330 @.0100 ©.0000 0.0100
330 - 345 ?.0200 0.0100 0.2100
D4 360 0.0300 2.0200 0.010@
3.2200 2.6100 0.65100

12-23-1988  10:34:01




RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

INITIAL LOSS PLUS UNIFORM RATE METHOD

SANDY CLAY & SILTY CLAY DRY

RAINFALL DATA FILENAME IS PNI1.DAT

INITIAL LOSS IS .4 INCHES
UNIFORM LOSS RATE IS .02 INCHES PER HOUR

TIME INCREMENTAL INCREMENTAL INCREMENTAL
INTERVAL RAINFALL RUNOFF LOBS
MINUTES INCHES INCHES INCHES
@ - 15 0.0200 0.0000 ?.0200
s 30 0.0200 0.0000 0.0200
' 30 - 45 0.0100 0.0000 0.0100
4508 60 @.0400 0.0000 ?.0400
ge - 5 0.0200 @.0000 0.0300
e 90 2.0300 0.0000 0.0300
HAR~ 105 0.0300 @.0000 0.0200
105~ 120 0.0400 ?2.0000 0.0400
1206 - 185 2.0200 0.0000 ?2.0200
sy 150 0.0400 ?0.0000 0.0400
150 = 165 0.0400 0.0000 2.0400
lhss = 189 ?.0400 0.0000 0.0400
180 - 195 0.28400 0.0000 @.0400
PHES = 210 @.2700 0.2650 0.0050
2l = 225 @.5700 02.5650 0.0050
2rb = 240 1.4900 1.4850 0.0050
240 - 255 Q.2700 @.2650 0.0050
ZaG 270 0.0500 @.0450 0.0050
210 285 0.0300 @.0250 2.0050
2858 — 300 0.0400 @.0350 0.0050
300 - 515 0.0400 @.0350 0.0050
Dl 330 2.2100 2.0050 0.0059
330 - 345 0.0200 0.0150 @.0050
345 - 360 0.2300 0.0250 @.0050
3.2200 2.7650 @.4550

12-79-1988  10234:36




RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

INITIAL LOSS PLUS UNIFORM RATE METHOD

SANDY CLAY & SILTY CLAY NORMAL

RAINFALL DATA FILENAME IS PNL.DAT

INITIAL LOSS IS .3 INCHES
UNIFORM .OSS RATE IS .02 INCHES PER HOUR

TIME INCREMENTAL INCREMENTAL INCREMENTAL
INTERVAL RAINFALL RUNOFF LOSS
MINUTES INCHES INCHES INCHES
0 - 15 ?.0200 ?2.0000 0.0200
‘ 1o = 30 0.0200 0.0000 0.0200
4l 45 0.0100 0.0000 0.0100
45" ~ 60 ?.0400 0.0000 0.0400
6@ - 75 0.0300 0.0000 0.0300
i 90 0.0300 0.0000 ©0.0300
30 - 105 2.0300 ?.0000 0.0300
105 = 120 @.0400 @.0000 0.0400
e e 1A% 0.0200 ?.0000 0.0200
o= 150 ?2.0400 0.0000 0.0400
150 = 165 0.0400 0.0150 ?.0250
a5 = 180 0.0400 0.0350 0.0050
180 - 185 @.0400 0.0350 0.0050
1l N 210 @.2700 0.2650 0.0050
Zh0e— 225 0.5700 0.5650 ?.0050
2EG - 240 1.4300 1.4850 0.0050
240 -~ 285 0.2700 0.2650 ?.0059
255 = 270 2.0500 ?.0450 0.0050
208 ~ 285 0.2300 @.0250 0.0050
285 ~ 300 @.0400 0.9350 ?.0050
300 - 315 0.0400 ?.0350 ?.2050
a1y ~ 330 0.0100 0.0050 2.0050
330 = 345 0.0200 2.0150 0.0050
245" ~ 360 0.0300 0.0250 0.0050
3.2200 2.8500 0.3700

12-29-1988  10:35:23




RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986
INITIAL LOSS PLUS UNIFORM RATE METHOD

CLAY DRY

RAINFALL DATA FILENAME IS PN1.DAT

INITIAL L058 IS5 .3 INCHES
UNIFORM LOSS RATE IS .@1 INCHES PER HOUR

TIME INCREMENTAL INCREMENTAL INCREMENTAL
INTERVAL RAINFALL RUNOFF LOSS
MINUTES INCHES INCHES INCHES
P = 15 0.0200 2.0000 0.0200
L 30 0.0200 0.0000 0.0200
. 30 45 @.0100 ?.2000 2.0100
A5 60 0.0400 0.0000 0.0400
60 - 75 ?.0300 ?.0000 0.0300
7ot 90 0,0300 ?.0000 0.0300
90 - 1@5 0.0300 2.0000 0.0300
185 - 120 @.0400 0.0000 0.0400
129 = 135 ®.0200 0.0000 0.0200
135, = 150 B.0400 0.0000 0.0400
150 - 165 @.0400 @.0175 Q.022
165 = 180 @.0400 @.0375 0.0025
18@ - 1795 0.0400 @.0375 0.0025
PHE= 210 0.2700 0.2675 0.0025
2= 225 ?.5700 0.5675 0.0025
2250 240 1.4900 1.4875 0.0025
240 - 255 0.2700 @.2675 @.0025
LS 270 ?.0500 0.0475 @.0025
270~ 285 2.0300 0.0275 @.002
285" 300 ?.0400 0.0375 0.0025
300 - 915 0.0400 0.0375 @.0025
FLG = 330 0.0100 0.0075 @.0025
330 - 345 0.0200 0.0175 0.0025
345, - 360 0.0300 0.0275 0.0025
3.2200 2.8850 0.3350

12-29-1988  10:35:47




RAINFALL EXCESS BY RAINX PROGRAM MODIFIED APRIL 1986

INITIAL LOSS PLUS UNIFORM RATE METHOD

CLAY NORMAL

RAINFALL DATA FILENAME IS PN1.DAT

INITIAL LOSS IS5 .2 INCHES
UNIFORM LOSS RATE IS .@1 INCHES PER HOUR

TIME INCREMENTAL INCREMENTAL INCREMENTAL
INTERVAL RAINFALL RUNOFF LOSS
MINUTES INCHES INCHES INCHES
U= 15 0.0200 0.0000 0.0200
iy 5 30 2.0200 9.0000 0.0200
‘ sl = 45 0.0100 0.0000 0.2100
45 = 6@ ©0.0400 ?.0000 0.0400
60 - 75 ?.0500 0.0000 0.0300
5 = 90 0.0300 0.0000 0.0300
90 - 125 0.0300 0.0000 @.0300
105 ~ 120 @.0400 2.0175 0.0225
128 - 1385 0.0200 @.0175 0.0025
s = 150 2.0400 0.8375 0.2025
150 = 165 0.0400 0.0375 0.0025
HEGE = 180 0.0400 0.2375 0.0025
180 - 1’35 0.0400 0.0375 @.0025
195 = 210 0.2700 0.2675 0.0025
210 = 225 0.5700 0.5675 0.0025
225 =~ 240 1.4900 1.4875 ?.0025
240 - 255 0.2700 0.2675 0.0025
ATL I 270 0.0500 ?.8475 0.0025
270 - 285 0.0300 @.0275 0.0025
289 — 300 2.0400Q @.0375 0.0025
300 - 915 0.0400 0.0375 0.0025
P M g 330 2.0100 02.0075 0.0025
S0 = 345 ?.0200 @.0175 0.0025
S48 = 260 0.0300 0.0275 0.90025
3.2200 2. 915 0.2425

12-29-1980 10236212
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THIS FROGRAM REPLACES ALL PREVIOUS UERSIOHS OF HEC-1 KNOMN RS HECL CJAN 73), HEC165, HEC1DB, ANO HECIKW.

THE DEFINITIONS OF UARIABLES -RTIMP- AHD -RTIOR- HAUE CHANGED FROM THOSE USED WITH THE 1973-SIYLE INPUT STRUCTURE.
THE DEFTNITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN?? UERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EUENT DRMAGE CRLCULATION, DSS:URITE STAGL FREQUENCY,

DSS:RERD TIME SERTES BT DESIRED CALCULRTION INTERURL ~ LOSS RRTE<GREEN AND RMPT INFILTRATION

KINEMATIC WAUE: NEW FINITE DIFFERENCE ALGORITHH



! HEC-1 INPUT PRGE. 1
LINE S T ST . L0 R T e ST O
! 10 1-17 SUB-BASIN 10
2 10 INIVAL LOSS + UNIFORN LOSS RATE
3 10 UALUES FROH GREEN-RAPT AHALYSTS
1 10 S
5 10 RRINFALL DISTRIBUTION = 6-HR NESTED
6 10 POINT PRECIPITATION = 3.22
7 10 AREA PRECIPITATION = 3.22
8 10 DEPTH-ARER RATIO = 1.0
g oo 30
10 R R
1 KK SUB-10 1-17 SUB-BASIN 10
12 B 1%
13 M 6-HR DISTRIBUTION
1 W15
15 b 3:22
16 OO0 2 o\ 0 05 08 .00 08 .08 105
1 PL188 361 B4 8% 09 S 9 M1 9% 9
18 o s 9w 10
13 W15 46
2 R R L TR T R R
u w0
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i 2
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I-17 SUB-BASIN 10
INTTAL LOSS + UNIFORM LOSS RATE
URLUES FROM GREEN-AMPT ANALYSIS
SAND
RAINFALL DISTRIBUTION = 6-HR NESTED
POINT PRECIPTTATION = 3.22
RRER PRECIPITRTION = 3.22
DEPTH-AREA RATIO = 1.0

10 10 UUTPUT CONTROL UARIABLES
IPRHT 0 PRINT CONTROL
1PLOT 0 PLOT CONTROL
(SCAL 0. HYDROGRAPH PLOT SCALE
I HYDROGRAPH TIME DATA
NHIN 15 HINUTES IN COMPUTATION INTERUAL

IDATE 10 SIARTING DATE
ITIHE 0000 STARTING TIME

N 30 HNUMBER OF HYDRDGRAPH ORDINATES
HODRTE 1 0 ENDING DATE
NDTIHE 0715 EMDING TIHE
TCENT 19 CENTURY HMARK

COHPUTRTION THTERUAL .25 HOURS
TOTAL TIME BASE  7.25 HOURS

ENGLISH UNTTS
[IRRINAGE AREA SQUARE MILES
PRECIPITRTION DEPTH  INCHES
LENGTH, ELEVATION  FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUHE ACRE-FEET

SURFACE ARER RCRES

TEMPERATURE DEGREES FRHRENHEIT

FHE KHE JOHE KEE R R KX HRE KRR KRR KR N XNE BRE KX JHOE KEE NRR KRR KEX OEE KEE KRR REN XK EXE KEX ENE KEE FEE EEE KKK KEF
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#* *
1WKK  *  SUB-10 1-17 SUB-BASIN 10
¥ ¥
ERRERRRAEREARE
b-HR DISTRIBUTION
14 IN TTHE DATR FOR INPUT TIME SERTES
JRHIN 15 TIHE INTERURL IN MINUTES
JKDRTE 10 SIARTING DRTE
JRTIME B STARTING TIME

SUBBRSIN RUNCFF DATA

12 BA SUBBASIN CHARACTERTSTICS
TARER 13 SUBBRSIN RRER

PRECIPITRTION DATR

15 FB STORM 3.22 BASIN TOTRL PRECIPITATION

16 PI TNCREMENTAL PRECIPITATION PATTERK
0t 01 01 A1 n 01 n 01
11 A5 08 01 1 3| 01 0
01 n .01

19 LU UNIFORM LOSS RATE

SIRTL 1.55 INITIAL L0SS
CNSTL 4.64 UNIFORM LOSS RATE

RTIHP .00 PERCENT IMPERVIOUS RRER
22U CLARK URITGRAPH
(8 48 TIME OF CONCENTRATION
R 43 STORAGE COEFFICIENT
19 UR RCCUMULATED-ARER US. TIME, 11 ORDINATES
A 3.0 5.0 8.0 12.0 20.0 3.0 75.0
100.0

*R¥

UNTY HYDROGRAPH PARRHETERS
CLARK  1C= .48 HR, R= 49 HR
SKYDER  TP= .52 HR, P= 65

UKIT HYDROGRAPH
12 END-OF-PERTOD ORDINATES
1b. 76. 9. 56. 33 20. 12. s
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PERK FLOW  TIME
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¢ 7. 3.50

P
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3.22, TOTAL LOSS =

(CFS)
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3
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THIS PROGRAM REPLACES ALL PREVIOUS UERSIONS OF HEC-1 KNOWN AS HECY CIAN 73), HEC16S, HEC1DB, AND HECIKW.

THE DEFINITIONS OF UARIABLES -RYIMP- AND -RTIOR- HAUE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -RHSKK- ON RM-CARD UAS CHANGED WITH REVISTONS ORTED 20 SEP B1. THIS IS THE FORTRAN?? UERSION
HEW OPTIONS: DAMBRERK OUTFLOW SUBMERGENCE , SINGLE EVENT DRMAGE CALCULATION, DSS:URITE STAGE FREQUENCY,

L0SS RATE:GREEN AND AHPT IKFILTRATION

[55:READ TIME SERTES AT DESIREN CALCULATION INTERUAL

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORTTHH

HEC-1 THPUT

LINE I Lofe e g e B ems il BT B b

(2 SN
—
=

10 I-17 SUB-BASIN 10
10 INITAL LOSS + UNIFORM LOSS RATE
UALUES FROM GREEH-RHPT ANALYSIS
10 LORMY_SAND
10 RAINFALL DISTRIBUTION = 6-HR NESTED

b 10 POINT PRECIPITRTION = 3.22

7 10 ARER PRECIPITATION = 3.22

B 10 DEPTH-ARER RATIO = 1.0

9 1T 15 30
10 10 0 0
11 KK 5SU8-10  I-17 SUB-BASIN 10

12 B 126
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