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ABSTRACT:  The Curve Number method of estimating rainfall excess from rainfall depth is widely used in applied hydrology.  Its development is given in an historical perspective, outlining the basic hydrologic assumptions, intended applications, original databases and the acknowledged limitations.  Current usage is in three distinct non-congruent modes.  The Curve Number’s peculiar role in general hydrology is discussed and some cautions are given.  Current handbook updating activities are discussed.

HISTORICAL BACKGROUND

History:  In 1933 the Soil Erosion Service (SES) was established and charged with setting up demonstration conservation projects and overseeing the design and construction of soil and conservation measures.  The Soil Conservation Act of 1935 changed the name of the agency to Soil Conservation Service (SCS).  SCS realized that there was a need to obtain hydrologic data and to establish a simple procedure for estimating rates of runoff.

With the passage of the Flood Control Act of 1936 (Public Law 74-738), the Department of Agriculture was authorized to carry out surveys and investigations of watersheds to install measures for retarding runoff and water flow and preventing soil erosion.  The first effort was to obtain infiltration rates at many locations.  The conservation effort in the 1920s and 1930s was a scientific effort, yet hydrology for agricultural areas was an emerging science.  The SCS became the Natural Resources Conservation Service (NRCS) in 1994.

Infiltrometer Studies: To meet the perceived need for additional data, SCS made thousands of infiltrometer runs during the 1930s and 1940s.  These infiltrometer runs were made at the demonstration area and experimental sites.  SCS and other agencies made these runs.  Most of the runs were made with the sprinkling–type of infiltrometers.  It was felt that sprinkler infiltrometers did the best job of simulating the impact of rainfall on both infiltration and erosion.  The type F infiltrometer provided the most satisfactory results (Sharp et al 1940).  There had been some discussion about the number and location of infiltrometer runs within a watershed required to define its hydrologic characteristics.

The SCS hired three private consultants, W.W. Horner, R. E. Horton and L. K Sherman, to assist in the development of a rational method of estimating the runoff from a given plot of land under various conditions.  The result of their studies was a series of rainfall retention curves that could be used with precipitation-excess and time-of-excess curves to obtain the volume of runoff from any given land unit.  This method had limited use because it required use of a recording rain gage.  There were very few recording rain gages in agricultural areas during the 1940s.

There were other methods of estimating runoff devised in the early 1940s, all of which used infiltration data in the procedures.  Andrews (1954) grouped infiltrometer data from Texas, Oklahoma, Arkansas and Louisiana and found that soil texture class was the only consistent characteristic within each group.  Andrews developed a graphical procedure for estimating direct runoff for a combination of soil texture, type and amount of cover, and conservation practices.  He referred to this as a soil-cover complex.  This method generally required a stream gage to calibrate the infiltrometer rates with recorded runoff volumes.  It is interesting to note that the term soil-cover complex still survives as part of the curve number terminology.

Hydrologic Soil Classification:  In 1955 G.W. Musgrave described a hydrologic classification of soils depending on their infiltration rate.  It grouped all soils into four basic groups depending on the minimum infiltration capacity, and based on laboratory tests and soil texture.  The four groups were A, B, C, and D, with sands in group A, and clays in group D.  Presently, about 14,000 soils have been so classified in the United States.  This hydrologic classification system is a major component of the runoff Curve Number system for classification of hydrologic sites.

Rainfall-Runoff Relationships: L.K. Sherman in 1949, again proposed plotting direct runoff versus storm runoff.  Mockus (1949) building on this idea suggested that surface runoff could be estimated from collection of factors: soil type, areal extent, and location, land use, areal extent, and location, antecedent rainfall, duration and depth of a storm, average annual temperature and date of storm.

A b value was used as the second independent variable (P being the primary independent variable) in a graph of P versus Q in which 

Q = P {1-(10)-bP}                                                                                      
(1)

Where Q is direct runoff in inches and P is the storm rainfall in inches.  Mockus (1949) combined parameters to solve value b from the equation:

b = 0.0374(10)0.229MC1.061/T1.990D1.333(10)2.271(S/D)                                      
(2)

where M is the 5-day antecedent rainfall in inches; C is the cover practice index; T is the seasonal index, which is a function of date and temperature (( F); D is the duration of storm in hours: and S is a soil index in inches per hour.  It follows that the “b” in equation 1 is related to storm and watershed characteristics.  Thus it was possible to estimated Q for any storm on any watershed when these characteristics and the storm depth are known (Mockus 1949).  It appears that the runoff equation was developed first and Mockus did additional work to regionalize the value b.  Some limitations on equation 1 and 2 were recognized.  Mockus (1949) summarized the results of testing equations 1 and 2 as follows:  “Better results were obtained for large storms than for small storms, for short storms than long storms, and for mixed-cover rather than single-cover watersheds.  Breaking long storms into parts containing the more intense periods and 

Figure 1. Rainfall and runoff example

adding the computed Q values improved the estimates for long storms.  There was difficulty in defining amounts and durations of storms for large watersheds.”  The surviving documentation does not give any indication of the watersheds used, goodness-of-fit for equation 1 or values of the indices required.  Equation 1 is valid only up to the point of 0(dQ/dP(1.  The upper limit occurs when P=1/[bln(10)]

SCS RUNOFF EQUATIONS

Background:  With the passage of the Small Watershed Act, PL-566, it was apparent that SCS needed a uniform procedure that could be applied nationwide and based on available data.  The available models of Sherman and others (1949) were for gaged watersheds.  Most of SCS work dealt with ungaged watersheds.  The rainfall-runoff relations developed by Mockus (1949) and Andrews (1954) are somewhat generalized and it was not necessary to have stream gage in the watershed.  The relationship could be easily developed for an ungaged watershed, and equation 1 might have been applied to ungaged watersheds except for the heavy toll of coefficients and indexes required and limits of the applications.
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Their work, however, was the basis for the generalized SCS runoff equation, which can be 

expressed as follows: when the accumulated natural runoff is plotted versus accumulated natural rainfall, runoff starts after some rainfall has accumulated and the line of relation curves and becomes asymptotic to a 1:1 line.  An example of this is given in Figure 1.

Derivation:  After considering the general relationship in equation 2,  Mockus suggested that a more general relationship could be developed based on the following hypothesis




F/S = Q/P                                                                    
(3)

Where F = actual rainfall retention during a storm. S = potential maximum retention at the start of the storm,  Q = direct runoff , and P = total rainfall or potential maximum runoff.  It should be noted that the ratios are true as limits when P (0 , Q/P = F/S, and as P ((, Q/P ( F/S ( 1.  Also, it should be noted that the ratio carries a strong parallel to the constant in the rational equation.

Early versions of the runoff equation did not contain an initial abstraction term Ia, which represents interception, surface storage, and infiltration that occurred before runoff begins.  This term was added later, changing equation 3 to



F/S = Q/Pa                                                                                
(4)

Where Pa is rainfall after runoff begins (P-Ia).  Equation 4 approaches the same limits as equation 3.  In equation 3, substituting P-Q for F and solving for Q produces



Q = P2/(P + S)                                                                   

(5)

And, substituting P – Ia for P yields



Q = (P –Ia)2/(P-Ia) +S                                                                 
(6)

Mockus developed a relationship between Ia and S to reduce the number of variables in equation 6.  The field data at that time indicated that 



Ia = 0.2 S                                                                                     
(7)

Which when substituting for Ia into equation 6 results in the standard equation



Q = (P-0.2S)2/(P + 0.8S)   P( 0.2S                                               
(8)



Q = 0                                 P( 0.2S                                               
(9)

Equation 8 has an advantage over many others that have been proposed.  It is easier to use because it requires only one parameter (S) related to watershed characteristics.  S is related to Curve Number by the relationship



CN = 1000/(10 + S)          





(10)

where S is in inches. Mockus (1964) described the significance and limitation S using equation 5.  Plotting of direct runoff (Q) versus storm rainfall (P) for watersheds showed that Q approaches P as P accumulated.  S is that constant and is the maximum difference of (P-Q) that can occur for the given storm and watershed conditions.  

Rallison (1980) indicted that either the rate of infiltration at the soil surface or the amount of water storage available in the soil profile limits S; whichever gives the smaller S value.  Since watershed infiltration rates at the soil surface are influenced strongly by rainfall impact, they are strongly affected by the rainfall intensity.  However, since no information on intensity is normally available, it was not included.  Also, there was no general relationship between rainfall amounts and intensities.

Development of Curve Numbers:  CN for particular combinations of soil and cover characteristics (soil-cover complex) were developed by plotting largest annual storm runoff and associated rainfall for a watershed having one soil and one cover.  Laid over this plot was a graph of CN array constructed at the same scale.  The median CN was selected, dividing the plotting into two equal numbers of points.  (See Figure 1)  When more than one site with the same soil-cover complex was examined, the median CN were averaged.  Curve Numbers were developed for many soil-cover complexes and are published in the NRCS National Engineering Handbook Section 4 Hydrology (NEH-4). (1986)

Mockus (1964) explained the rationale used to develop individual CN: “The CN associated with the soil-cover complexes are median values, roughly representing the average conditions on a watershed.  We took the average conditions to mean average soil moisture conditions when flood occurs because we had to ignore rainfall intensity.”  The natural scatter of points was used to estimate upper and lower enveloping CN that were related to above or below average 5-day antecedent rainfall.  Recent review of the available documentation has indicated that the concept of 5-day antecedent rainfall to explain the variation in the individual CN was based on the idea that it was an easily obtained variable and only partially explained the variation.  Many parameters, including 5-day antecedent rainfall, stage of crop growth, soil moisture, and interception, explain the variation in the individual curve number for a watershed with storms.  

In justifying the development of the runoff equation Mockus (1964) wrote: 

1. “The runoff equation is based on the hypothesis expressed by equation 3.  We justify (equation 3) on the grounds that it produces rainfall-runoff curves of a type found on natural watersheds.”

2. “Other equations will also produce rainfall-runoff curves like those from equation 3, but these other equations have three or more parameters to be determined in advance, and this is difficult to do with ordinarily obtainable data.”

3. “Actually, the CNs have been verified experimentally since they are based on data from research watersheds where the experiment was to determine the runoff for different soil and cover conditions.”

4. “The particular CN used by SCS is not the only one that can be developed for use with equation 4.  By using other storm or watershed characteristics, other kinds of CN can be obtained.  The practical value of the results will depend on how well the chosen characteristics can be represented by the data ordinarily at hand.  We could have gone on to develop a very complicated set of CN, but they would have been unusable.”

5. “The research watersheds from which data were used are located in various parts of the United States, so our CN applies throughout the country.”

As shown in Table 1, most of the watersheds are in humid rain-fed agricultural areas.(Rallison 1980).  The CN would logically work in these areas.

	State
	Town
	State 
	Town

	Arizona
	Safford
	New Mexico
	Albuquerque

	Arkansas
	Bentonville
	New Mexico
	Mexican Springs

	California 
	Santa Paula
	New York
	Bath

	California
	Watsonville
	Ohio
	Coshocton

	Colorado
	Colorado Springs
	Ohio
	Hamilton

	Georgia
	Americus
	Oklahoma
	Muskogee

	Idaho
	Emmett
	Oregon
	Newberg

	Illinois
	Edwardville
	Texas
	Garland

	Maryland
	Hagerstown
	Texas
	Vega

	Montana
	Culbertson
	Texas
	Waco

	Nebraska
	Hastings
	Virginia
	Dansville

	New Jersey
	Freehold
	Wisconsin
	Fenimore


Table 1  Research watersheds used in the analysis that produced the CN array

The original data and plots from the watersheds listed in Table 1 have been lost over time.  The Agricultural Research Service (ARS) Water Data Center does not have a large portion of the data in electronic format, which allows reproduction of the original graph as earlier described.

Limits of Application: Mockus (1964) noted several characteristics of the proposed equation that limited the types of problems for which it should be used.  The equation does not contain any expression for time.  It is for estimating runoff from single storms.  In practice, the amount of daily rainfalls is often used: total runoff from storms of great duration is calculated as the sum of daily increments.  For a continuous storm, one with no breaks in the rainfall, equation 8 can be used to calculate the accumulated runoff.  For a discontinuous storm, which has intervals of no rain, there is some recovery of infiltration rates during the intervals.  If the period does not exceed an hour or so, it can be ignored and the estimate will be reasonably accurate.  When the rainless periods are over an hour, a new, higher CN is usually selected on the basis of the change in antecedent moisture.

The initial abstraction term Ia consists of interception, initial infiltration, surface storage, and other factors.  The relationship between Ia and S was determined on the basis of data from both large and small watersheds.  Further refinement of Ia is possible, but was not recommended because under typical field conditions very little is known of the magnitudes of interception, infiltration and surface storage.

Discussing the limits of application of the SCS runoff procedures, Kent (1966) indicates:

“The procedures are primarily for establishing safe limits in design, and for comparing the effectiveness of alternative systems of measures within a watershed project.  They are not used to recreate specific features of an actual storm.

The SCS engineer is usually confronted with making as estimate of runoff in a watershed where soils, vegetation, and other characteristics affecting runoff have not been evaluated experimentally.

Equation 8 was developed for conditions usually encountered in small watersheds in which daily rainfall and watershed data are ordinarily available.  It was developed from data and for situations where total amount of one or more storms occurring in a calendar day is known without knowing their distribution with respect to time.”

Cowan (1957) summarizes the reasons why time was not incorporated:

“Time was not incorporated in the method for estimating runoff for two important, practical reasons.  First, sufficient reliable data were not available to define curves of infiltration capacity versus time for wide range in soil, land use, and cover conditions.

Second, if time had been incorporated in the method, it would have required a determination of the time distribution of rainfall in storms for which runoff was to be estimated.  In a majority of cases, rainfall records on watersheds with which we deal do not permit reliable determination of the time distribution of individual storms.”

There is some indication that Mockus selected the CN approach as the best way to determine the watershed loss.  Considering this concept, the CN becomes a way to integrate the losses in a watershed depending on the conditions in the watershed.  It is also recognized that CN procedure becomes a standard method for estimating watershed loss given a set of watershed conditions.

Three CN values for the upper and lower enveloping values as well as the median, are published in NEH-4 (1986) for many soil-cover complexes, but NEH-4 does not provide guidance for selecting other CN values throughout the expected range.  If users keep in mind how these points were established, it will be apparent that attempts to rigidly define some relationships for interpolating values along the range may not be meaningful (Rallison and Miller 1981).

In the development of the NEH-4 CN tables from limited sets of specific land use and soil type, CN translation between the different hydrologic soil groups was generalized with a graphical relationship developed by Mockus called the “Curve Number Aligner”.  The chart is not in NEH-4, but can be found at www.wcc.nrcs.usda.gov/water/quality/common/techpapers/curve.html  and is represented by the following equations (Rallison ,1978, and Enderlin and Markowitz, 1962)

CN(A)
= -60.8  +  1.6083*CN(B)





(11)

CN(B)
=                             CN(B)





(12)

CN(C)
=  34.0  +  0.6600*CN(B)





(13)

CN(D)
=  47.2  +  0.5283*CN(B)





(14)

For example, if woods in poor condition for a soil group B has a CN of 66, and then woods in poor conditions in a soil group C would have a CN of 78.  Thus, if the CN for one hydrologic soil group is know the CN for there other hydrologic soil group could be determined.  There is some documentation indicating that Mockus developed the Curve Number aligner before 1959.

Modes of Current Usage: There are three distinctly different modes of application for CN: 

1) Determination of runoff volume of a given return period, given total event rainfall for that return period.  This is perhaps its most common routine application; 2) Determine the direct runoff for individual events.  This acknowledges the variation between events and is the basis for the development and the ARC bands; 3) In process models, an inferred application as an infiltration model, a soil moisture-CN relationship, or as a basis for source area distribution.

Current Handbook Activities: An ARS/SCS work group was established in 1990 to assess the state of the CN procedure.  Work group tasks included revisions of chapters in NEH-4 dealing with CN and estimating runoff, and detection of seasonal and regional CN variation.  The progress of this effort is shown in the Table 2.

	Chapter
	Title
	Status

	4
	Storm Rainfall Depth
	Printed

	5
	Stream Flow Data
	Printed

	6
	Stream Reaches and Hydrologic Units
	Printed

	7
	Hydrologic Soil Groups
	Printed

	8
	Land Use and Treatment Classes
	Printed

	9
	Hydrologic Soil-Cover Complexes
	Revised

	10
	Estimation of Direct Runoff from Storm Rainfall
	Revised


Table 2: Status of rainfall – runoff chapters in NEH-4

The entire NEH-4 is found on the internet at  http://www.wcc.nrcs.usda.gov/water/quality/wst.html.  Both revised and original chapters are given.

CONCERNS

Various investigators have expressed concern that the CN procedure does not reproduce measured runoff from specific events.  It should be remembered that the CN procedure was developed as a design methodology or a method to evaluate the downstream impacts of various management alternatives.  Antecedent Runoff Conditions (ARC) is recognized as the average watershed conditions when floods occur.  The variation in ARC from event to event may explain why specific events are not always reproduced.

The CN procedure does not work well in karst topography areas.  This is because a large portion of the flow is subsurface rather than direct runoff.  In general the CN method seems to work the best in agricultural watersheds, next best for range lands and the worst for forested watersheds.  (Hawkins 1984)

The sparseness of rainfall-runoff data in urban or urbanizing areas forced the development of reliance on interpretive values.  There has been some data and it has generally indicated that the present values are in the right magnitude.

It must be noted that the CN procedure was developed to estimate runoff volume from rainfall volume.  Thus it does not include the development of the triangular hydrograph, which was developed independently from different data sets.

CONCLUSIONS

The CN method of estimating runoff volumes from rainfall is simple and easy to use.  It was developed from a great deal of unpublished data.  It works well for a wide range of agricultural soil cover complexes.  While the procedure is mature and documentation is limited, it is being used in a wide range of design conditions by the practicing engineers and hydrologists.  There is nothing on the horizon that has the same attributes and will provide the same level of consistency.  There are articles that indicate the method does work and the procedure has been incorporated into a wide range of single event and continuous computer models worldwide.

There appears to be no regional variation in CN for the same cover type.  However, the lack of data may be influencing this conclusion.  There appears to be seasonal variation in certain forested CN, which may reflect either seasonal moisture or leafing stages in hardwood. (Price 1998).  

As a watershed loss model it has no rival in the field of design models.
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Chart1

		0		0		0		0.219		0

		0.01		0.01		0.01		0.22		0.01

		0.02		0.02		0.02		0.22		0.02

		0.02		0.02		0.02		0.22		0.02

		0.02		0.02		0.02		0.22		0.02

		0.03		0.03		0.03		0.22		0.03

		0.03		0.03		0.03		0.22		0.03

		0.035		0.035		0.035		0.22		0.035

		0.041		0.041		0.041		0.226		0.041

		0.05		0.05		0.05		0.24		0.05

		0.05		0.05		0.05		0.24		0.05

		0.05		0.05		0.05		0.24		0.05

		0.053		0.053		0.053		0.24		0.053

		0.06		0.06		0.06		0.25		0.06

		0.06		0.06		0.06		0.25		0.06

		0.06		0.06		0.06		0.25		0.06

		0.065		0.065		0.065		0.25		0.065

		0.065		0.065		0.065		0.25		0.065

		0.07		0.07		0.07		0.25		0.07

		0.075		0.075		0.075		0.25		0.075

		0.08		0.08		0.08		0.26		0.08

		0.09		0.09		0.09		0.26		0.09

		0.1		0.1		0.1		0.262		0.1

		0.1		0.1		0.1		0.27		0.1

		0.1		0.1		0.1		0.271		0.1

		0.1		0.1		0.1		0.279		0.1

		0.101		0.101		0.101		0.28		0.101

		0.108		0.108		0.108		0.29		0.108

		0.11		0.11		0.11		0.29		0.11

		0.11		0.11		0.11		0.29		0.11

		0.11		0.11		0.11		0.291		0.11

		0.12		0.12		0.12		0.3		0.12

		0.12		0.12		0.12		0.302		0.12

		0.122		0.122		0.122		0.31		0.122

		0.13		0.13		0.13		0.31		0.13

		0.14		0.14		0.14		0.31		0.14

		0.14		0.14		0.14		0.31		0.14

		0.14		0.14		0.14		0.31		0.14

		0.147		0.147		0.147		0.32		0.147

		0.15		0.15		0.15		0.32		0.15

		0.16		0.16		0.16		0.32		0.16

		0.16		0.16		0.16		0.33		0.16

		0.166		0.166		0.166		0.338		0.166

		0.179		0.179		0.179		0.34		0.179

		0.18		0.18		0.18		0.34		0.18

		0.18		0.18		0.18		0.35		0.18

		0.18		0.18		0.18		0.35		0.18

		0.185		0.185		0.185		0.35		0.185

		0.187		0.187		0.187		0.35		0.187

		0.19		0.19		0.19		0.351		0.19

		0.194		0.194		0.194		0.36		0.194

		0.2		0.2		0.2		0.37		0.2

		0.2		0.2		0.2		0.37		0.2

		0.203		0.203		0.203		0.376		0.203

		0.207		0.207		0.207		0.38		0.207

		0.209		0.209		0.209		0.38		0.209

		0.213		0.213		0.213		0.38		0.213

		0.219		0.219		0.219		0.385		0.219

		0.22		0.22		0.22		0.39		0.22

		0.22		0.22		0.22		0.394		0.22

		0.22		0.22		0.22		0.4		0.22

		0.22		0.22		0.22		0.4		0.22

		0.22		0.22		0.22		0.409		0.22

		0.22		0.22		0.22		0.42		0.22

		0.22		0.22		0.22		0.42		0.22

		0.226		0.226		0.226		0.42		0.226

		0.24		0.24		0.24		0.43		0.24

		0.24		0.24		0.24		0.43		0.24

		0.24		0.24		0.24		0.43		0.24

		0.24		0.24		0.24		0.43		0.24

		0.25		0.25		0.25		0.438		0.25

		0.25		0.25		0.25		0.44		0.25

		0.25		0.25		0.25		0.45		0.25

		0.25		0.25		0.25		0.45		0.25

		0.25		0.25		0.25		0.46		0.25

		0.25		0.25		0.25		0.46		0.25

		0.25		0.25		0.25		0.461		0.25

		0.26		0.26		0.26		0.47		0.26

		0.26		0.26		0.26		0.47		0.26

		0.262		0.262		0.262		0.48		0.262

		0.27		0.27		0.27		0.48		0.27

		0.271		0.271		0.271		0.48		0.271

		0.279		0.279		0.279		0.487		0.279

		0.28		0.28		0.28		0.49		0.28

		0.29		0.29		0.29		0.491		0.29

		0.29		0.29		0.29		0.494		0.29

		0.29		0.29		0.29		0.5		0.29

		0.291		0.291		0.291		0.5		0.291

		0.3		0.3		0.3		0.5		0.3

		0.302		0.302		0.302		0.507		0.302

		0.31		0.31		0.31		0.51		0.31

		0.31		0.31		0.31		0.52		0.31

		0.31		0.31		0.31		0.52		0.31

		0.31		0.31		0.31		0.52		0.31

		0.31		0.31		0.31		0.52		0.31

		0.32		0.32		0.32		0.525		0.32

		0.32		0.32		0.32		0.53		0.32

		0.32		0.32		0.32		0.53		0.32

		0.33		0.33		0.33		0.55		0.33

		0.338		0.338		0.338		0.55		0.338

		0.34		0.34		0.34		0.56		0.34

		0.34		0.34		0.34		0.56		0.34

		0.35		0.35		0.35		0.577		0.35

		0.35		0.35		0.35		0.58		0.35

		0.35		0.35		0.35		0.58		0.35

		0.35		0.35		0.35		0.58		0.35

		0.351		0.351		0.351		0.58		0.351

		0.36		0.36		0.36		0.59		0.36

		0.37		0.37		0.37		0.6		0.37

		0.37		0.37		0.37		0.6		0.37

		0.376		0.376		0.376		0.6		0.376

		0.38		0.38		0.38		0.61		0.38

		0.38		0.38		0.38		0.61		0.38

		0.38		0.38		0.38		0.61		0.38

		0.385		0.385		0.385		0.61		0.385

		0.39		0.39		0.39		0.62		0.39

		0.394		0.394		0.394		0.62		0.394

		0.4		0.4		0.4		0.652		0.4

		0.4		0.4		0.4		0.658		0.4

		0.409		0.409		0.409		0.67		0.409

		0.42		0.42		0.42		0.67		0.42

		0.42		0.42		0.42		0.67		0.42

		0.42		0.42		0.42		0.67		0.42

		0.43		0.43		0.43		0.69		0.43

		0.43		0.43		0.43		0.699		0.43

		0.43		0.43		0.43		0.72		0.43

		0.43		0.43		0.43		0.72		0.43

		0.438		0.438		0.438		0.72		0.438

		0.44		0.44		0.44		0.73		0.44

		0.45		0.45		0.45		0.75		0.45

		0.45		0.45		0.45		0.75		0.45

		0.46		0.46		0.46		0.758		0.46

		0.46		0.46		0.46		0.76		0.46

		0.461		0.461		0.461		0.76		0.461

		0.47		0.47		0.47		0.77		0.47

		0.47		0.47		0.47		0.77		0.47

		0.48		0.48		0.48		0.784		0.48

		0.48		0.48		0.48		0.8		0.48

		0.48		0.48		0.48		0.81		0.48

		0.487		0.487		0.487		0.81		0.487

		0.49		0.49		0.49		0.81		0.49

		0.491		0.491		0.491		0.83		0.491

		0.494		0.494		0.494		0.83		0.494

		0.5		0.5		0.5		0.84		0.5

		0.5		0.5		0.5		0.84		0.5

		0.5		0.5		0.5		0.85		0.5

		0.507		0.507		0.507		0.87		0.507

		0.51		0.51		0.51		0.89		0.51

		0.52		0.52		0.52		0.89		0.52

		0.52		0.52		0.52		0.9		0.52

		0.52		0.52		0.52		0.92		0.52

		0.52		0.52		0.52		0.92		0.52

		0.525		0.525		0.525		0.93		0.525

		0.53		0.53		0.53		0.94		0.53

		0.53		0.53		0.53		0.95		0.53

		0.55		0.55		0.55		0.95		0.55

		0.55		0.55		0.55		0.96		0.55

		0.56		0.56		0.56		0.96		0.56

		0.56		0.56		0.56		0.96		0.56

		0.577		0.577		0.577		0.97		0.577

		0.58		0.58		0.58		0.97		0.58

		0.58		0.58		0.58		0.98		0.58

		0.58		0.58		0.58		0.99		0.58

		0.58		0.58		0.58		1		0.58

		0.59		0.59		0.59		1.01		0.59

		0.6		0.6		0.6		1.03		0.6

		0.6		0.6		0.6		1.032		0.6

		0.6		0.6		0.6		1.05		0.6

		0.61		0.61		0.61		1.05		0.61

		0.61		0.61		0.61		1.079		0.61

		0.61		0.61		0.61		1.089		0.61

		0.61		0.61		0.61		1.1		0.61

		0.62		0.62		0.62		1.1		0.62

		0.62		0.62		0.62		1.121		0.62

		0.652		0.652		0.652		1.123		0.652

		0.658		0.658		0.658		1.14		0.658

		0.67		0.67		0.67		1.155		0.67

		0.67		0.67		0.67		1.16		0.67

		0.67		0.67		0.67		1.18		0.67

		0.67		0.67		0.67		1.18		0.67

		0.69		0.69		0.69		1.19		0.69

		0.699		0.699		0.699		1.205		0.699

		0.72		0.72		0.72		1.21		0.72

		0.72		0.72		0.72		1.22		0.72

		0.72		0.72		0.72		1.22		0.72

		0.73		0.73		0.73		1.26		0.73

		0.75		0.75		0.75		1.26		0.75

		0.75		0.75		0.75		1.26		0.75

		0.758		0.758		0.758		1.275		0.758

		0.76		0.76		0.76		1.37		0.76

		0.76		0.76		0.76		1.41		0.76

		0.77		0.77		0.77		1.44		0.77

		0.77		0.77		0.77		1.5		0.77

		0.784		0.784		0.784		1.51		0.784

		0.8		0.8		0.8		1.56		0.8

		0.81		0.81		0.81		1.63		0.81

		0.81		0.81		0.81		1.713		0.81

		0.81		0.81		0.81		1.767		0.81

		0.83		0.83		0.83		1.77		0.83

		0.83		0.83		0.83		1.8		0.83

		0.84		0.84		0.84		1.84		0.84

		0.84		0.84		0.84		1.94		0.84

		0.85		0.85		0.85		2.23		0.85

		0.87		0.87		0.87		2.29		0.87

		0.89		0.89		0.89		2.45		0.89

		0.89		0.89		0.89		2.455		0.89

		0.9		0.9		0.9		2.53		0.9

		0.92		0.92		0.92		2.58		0.92

		0.92		0.92		0.92		2.77		0.92

		0.93		0.93		0.93		3.223		0.93

		0.94		0.94		0.94		3.23		0.94

		0.95		0.95		0.95		3.561		0.95

		0.95		0.95		0.95		4.652		0.95

		0.96		0.96		0.96				0.96

		0.96		0.96		0.96				0.96

		0.96		0.96		0.96				0.96

		0.97		0.97		0.97				0.97

		0.97		0.97		0.97				0.97

		0.98		0.98		0.98				0.98

		0.99		0.99		0.99				0.99

		1		1		1				1

		1.01		1.01		1.01				1.01

		1.03		1.03		1.03				1.03

		1.032		1.032		1.032				1.032

		1.05		1.05		1.05				1.05

		1.05		1.05		1.05				1.05

		1.079		1.079		1.079				1.079

		1.089		1.089		1.089				1.089

		1.1		1.1		1.1				1.1

		1.1		1.1		1.1				1.1

		1.121		1.121		1.121				1.121

		1.123		1.123		1.123				1.123

		1.14		1.14		1.14				1.14

		1.155		1.155		1.155				1.155

		1.16		1.16		1.16				1.16

		1.18		1.18		1.18				1.18

		1.18		1.18		1.18				1.18

		1.19		1.19		1.19				1.19

		1.205		1.205		1.205				1.205

		1.21		1.21		1.21				1.21

		1.22		1.22		1.22				1.22

		1.22		1.22		1.22				1.22

		1.26		1.26		1.26				1.26

		1.26		1.26		1.26				1.26

		1.26		1.26		1.26				1.26

		1.275		1.275		1.275				1.275

		1.37		1.37		1.37				1.37

		1.41		1.41		1.41				1.41

		1.44		1.44		1.44				1.44

		1.5		1.5		1.5				1.5

		1.51		1.51		1.51				1.51

		1.56		1.56		1.56				1.56

		1.63		1.63		1.63				1.63

		1.713		1.713		1.713				1.713

		1.767		1.767		1.767				1.767

		1.77		1.77		1.77				1.77

		1.8		1.8		1.8				1.8

		1.84		1.84		1.84				1.84

		1.94		1.94		1.94				1.94

		2.23		2.23		2.23				2.23

		2.29		2.29		2.29				2.29

		2.45		2.45		2.45				2.45

		2.455		2.455		2.455				2.455

		2.53		2.53		2.53				2.53

		2.58		2.58		2.58				2.58

		2.77		2.77		2.77				2.77

		3.223		3.223		3.223				3.223

		3.23		3.23		3.23				3.23

		3.561		3.561		3.561				3.561

		4.652		4.652		4.652				4.652



Hastings, Nebraska  WS44028 (1941-1954)

CN(II) = 85

CN(III) = 94

CN(I) = 70

1-1 line

Q(P>0.758)

P(in)

Q(in)

0

0.0832264

0.0114344

0.01

0.0074

0.0116701462

0.02

0.0001

0.0116701462

0.02

0.0022

0.0116701462

0.02

0.001

0.0116701462

0.03

0.0294

0.0116701462

0.03

0.0006

0.0116701462

0.035

0.0055

0.0116701462

0.041

0.0009

0.0131281978

0.05

0.0007

0.0168126873

0.05

0.0006

0.0168126873

0.05

0.0013

0.0168126873

0.053

0.001

0.0168126873

0.06

0.0063

0.0196769505

0.06

0.0018

0.0196769505

0.06

0.0025

0.0196769505

0.065

0.012

0.0196769505

0.065

0.0008

0.0196769505

0.07

0.0005

0.0196769505

0.075

0.0341

0.0196769505

0.08

0.0027

0.0227264035

0.09

0.0362

0.0227264035

0.1

0.001

0.0233578841

0.1

0.0062

0.0259539296

0.1

0.0208

0.0262862131

0.1

0.0028

0.029005364

0.101

0.0025

0.0293527719

0.108

0.0015

0.0329165113

0.11

0.0006

0.0329165113

0.11

0.0239

0.0329165113

0.11

0.0012

0.033281717

0.12

0.0377

0.0366390452

0.12

0.0296

0.0374020915

0.122

0.0005

0.0405145686

0.13

0.0126

0.0405145686

0.14

0.0025

0.0405145686

0.14

0.0006

0.0405145686

0.14

0.0024

0.0405145686

0.147

0.0056

0.0445375561

0.15

0.0228

0.0445375561

0.16

0.0019

0.0445375561

0.16

0.0115

0.0487027451

0.166

0.0166

0.0521339032

0.179

0.0004

0.0530051204

0.18

0.002

0.0530051204

0.18

0.0184

0.0574399001

0.18

0.1287

0.0574399001

0.185

0.0248

0.0574399001

0.187

0.0032

0.0574399001

0.19

0.0103

0.0578904828

0.194

0.0003

0.0620025218

0.2

0.0187

0.0666886305

0.2

0.0011

0.0666886305

0.203

0.0017

0.0695578314

0.207

0.0289

0.0714940667

0.209

0.0008

0.0714940667

0.213

0.0433

0.0714940667

0.219

0.0171

0.0083672761

0.0739402836

0.22

0.0119

0.0082157067

0.0764148557

0.22

0.0418

0.0082157067

0.0784146131

0.22

0.0091

0.0082157067

0.0814471971

0.22

0.0494

0.0082157067

0.0814471971

0.22

0.0029

0.0082157067

0.0860686743

0.22

0.0049

0.0082157067

0.0918321538

0.22

0.0542

0.0082157067

0.0918321538

0.226

0.0296

0.0073373414

0.0918321538

0.24

0.0519

0.0054920638

0.0971779593

0.24

0.0986

0.0054920638

0.0971779593

0.24

0.0022

0.0054920638

0.0971779593

0.24

0.0048

0.0054920638

0.0971779593

0.25

0.042

0.0043457519

0.1015252526

0.25

0.045

0.0043457519

0.1026216818

0.25

0.0145

0.0043457519

0.1081602636

0.25

0.0043

0.0043457519

0.1081602636

0.25

0.0022

0.0043457519

0.1137907727

0.25

0.0029

0.0043457519

0.1137907727

0.25

0.0168

0.0043457519

0.1143587703

0.26

0.0199

0.0033395022

0.1195103969

0.26

0.0434

0.0033395022

0.1195103969

0.262

0.0374

0.0031548277

0.1253164375

0.27

0.0512

0.0024706913

0.1253164375

0.271

0.0008

0.0023912703

0.1253164375

0.279

0.0012

0.0018041558

0.129430692

0.28

0.0036

0.0017367607

0.1312063036

0.29

0.0723

0.0011352153

0.1317998039

0.29

0.0579

0.0011352153

0.1335851605

0.29

0.0861

0.0011352153

0.1371775069

0.291

0.0081

0.0010822477

0.1371775069

0.3

0.0084

0.0006636208

0.1371775069

0.302

0.0036

0.000584686

0.1414044609

0.31

0.0337

0.0003196024

0.1432276568

0.31

0.0352

0.0003196024

0.1493544551

0.31

0.0245

0.0003196024

0.1493544551

0.31

0.0056

0.0003196024

0.1493544551

0.31

0.0176

0.0003196024

0.1493544551

0.32

0.0115

0.000100843

0.1524459036

0.32

0.0253

0.000100843

0.1555556923

0.32

0.0053

0.000100843

0.1555556923

0.33

0.0633

0.0000050809

0.1681730612

0.338

0.0573

0.0000155442

0.1681730612

0.34

0.0315

0.0000301088

0.1745851786

0.34

0.0006

0.0000301088

0.1745851786

0.35

0.0015

0.0001737718

0.1856371921

0.35

0.0014

0.0001737718

0.1876067956

0.35

0.0716

0.0001737718

0.1876067956

0.35

0.0002

0.0001737718

0.1876067956

0.351

0.0649

0.0001945816

0.1876067956

0.36

0.0029

0.0004339659

0.1942127086

0.37

0.0648

0.0008086368

0.2008797411

0.37

0.0065

0.0008086368

0.2008797411

0.376

0.1805

0.0010875515

0.2008797411

0.38

0.0831

0.0012957779

0.2076062568

0.38

0.0036

0.0012957779

0.2076062568

0.38

0.0112

0.0012957779

0.2076062568

0.385

0.0511

0.0015809106

0.2076062568

0.39

0.0037

0.0018934294

0.2143906775

0.394

0.0249

0.0021630026

0.2143906775

0.4

0.1704

0.0025996768

0.2364725415

0.4

0.0827

0.0025996768

0.2406733601

0.409

0.0001

0.0033266019

0.249129858

0.42

0.005

0.0043305192

0.249129858

0.42

0.0009

0.0043305192

0.249129858

0.42

0.0034

0.0043305192

0.249129858

0.43

0.1455

0.0053515001

0.2633814262

0.43

0.1487

0.0053515001

0.2698566479

0.43

0.0027

0.0053515001

0.2851091104

0.43

0.083

0.0053515001

0.2851091104

0.438

0.0251

0.0062413501

0.2851091104

0.44

0.0077

0.006473846

0.2924405755

0.45

0.015

0.0076958499

0.3072305143

0.45

0.0014

0.0076958499

0.3072305143

0.46

0.0014

0.0090158431

0.3131924861

0.46

0.0124

0.0090158431

0.3146869889

0.461

0.1529

0.0091531687

0.3146869889

0.47

0.0611

0.0104321941

0.3221831862

0.47

0.0121

0.0104321941

0.3221831862

0.48

0.005

0.011943307

0.332742844

0.48

0.0972

0.011943307

0.3449010221

0.48

0.0138

0.011943307

0.3525471556

0.487

0.0645

0.0130566324

0.3525471556

0.49

0.2426

0.0135476213

0.3525471556

0.491

0.0023

0.0137131198

0.3679447694

0.494

0.1196

0.0142151004

0.3679447694

0.5

0.0008

0.0152436105
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Data

		Date		P(inch)		Q(inch)		P(order)		Q(P(order))		Q(ord)								s		Q(predict)

								0														0.0832264

		4		0.48		0.005		0.01		0.0074		0.0001								1.6645281698				0.332905634

		4		0.11		0.0006		0.02		0.0001		0.0001								0.6382978723

		4		0.34		0.0315		0.02		0.0022		0.0002								4.2857142857

		4		0.207		0.0289		0.02		0.001		0.0003

		4		0.213		0.0433		0.03		0.0294		0.0004

		4		0.03		0.0294		0.03		0.0006		0.0004

		5		0.24		0.0519		0.035		0.0055		0.0005

		5		0.96		0.1853		0.041		0.0009		0.0005

		6		1.41		0.7405		0.05		0.0007		0.0006

		6		0.24		0.0986		0.05		0.0006		0.0006

		6		0.38		0.0831		0.05		0.0013		0.0006

		6		0.226		0.0296		0.053		0.001		0.0006

		6		0.05		0.0007		0.06		0.0063		0.0006

		6		0.58		0.3063		0.06		0.0018		0.0007

		6		0.12		0.0377		0.06		0.0025		0.0008

		6		0.525		0.4014		0.065		0.012		0.0008

		6		0.76		0.3899		0.065		0.0008		0.0008

		6		0.05		0.0006		0.07		0.0005		0.0008

		6		1.56		0.1833		0.075		0.0341		0.0009

		8		0.758		0.0025		0.08		0.0027		0.0009

		8		0.302		0.0036		0.09		0.0362		0.001

		10		0.179		0.0004		0.1		0.001		0.001

		10		0.658		0.0618		0.1		0.0062		0.001

		11		0.56		0.0015		0.1		0.0208		0.0011

		3		0.77		0.0335		0.1		0.0028		0.0012

		4		1.155		0.0147		0.101		0.0025		0.0012

		5		0.62		0.0025		0.108		0.0015		0.0012

		5		0.507		0.0185		0.11		0.0006		0.0013

		6		2.23		0.7679		0.11		0.0239		0.0014

		6		0.1		0.001		0.11		0.0012		0.0014

		6		0.784		0.0866		0.12		0.0377		0.0014

		6		0.22		0.0119		0.12		0.0296		0.0015

		6		0.8		0.1208		0.122		0.0005		0.0015

		6		1.05		0.3223		0.13		0.0126		0.0015

		6		0.43		0.1455		0.14		0.0025		0.0017

		6		0.25		0.042		0.14		0.0006		0.0017

		6		0.47		0.0611		0.14		0.0024		0.0018

		6		0.25		0.045		0.147		0.0056		0.0019

		6		0.06		0.0063		0.15		0.0228		0.0019

		6		0.43		0.1487		0.16		0.0019		0.002

		6		0.81		0.228		0.16		0.0115		0.0022

		7		1.1		0.1084		0.166		0.0166		0.0022

		8		0.35		0.0015		0.179		0.0004		0.0022

		8		0.53		0.0761		0.18		0.002		0.0023

		8		0.96		0.4149		0.18		0.0184		0.0024

		8		1.01		0.0028		0.18		0.1287		0.0025

		8		0.56		0.0481		0.185		0.0248		0.0025

		8		0.33		0.0633		0.187		0.0032		0.0025

		9		3.561		1.0741		0.19		0.0103		0.0025

		9		0.98		0.4286		0.194		0.0003		0.0025

		9		0.96		0.0044		0.2		0.0187		0.0027

		2		0.42		0.005		0.2		0.0011		0.0027

		2		0.31		0.0337		0.203		0.0017		0.0028

		4		0.93		0.0727		0.207		0.0289		0.0028

		4		0.69		0.1168		0.209		0.0008		0.0029

		6		0.35		0.0014		0.213		0.0433		0.0029

		6		0.73		0.0478		0.219		0.0171		0.0029								0.0114344		0.0083672761

		6		1.26		0.3819		0.22		0.0119		0.0032								0.0116701462		0.0082157067

		6		0.58		0.1847		0.22		0.0418		0.0032								0.0116701462		0.0082157067

		6		0.29		0.0723		0.22		0.0091		0.0034								0.0116701462		0.0082157067

		6		1.37		0.5534		0.22		0.0494		0.0035								0.0116701462		0.0082157067

		7		1.19		0.0035		0.22		0.0029		0.0036								0.0116701462		0.0082157067

		7		0.28		0.0036		0.22		0.0049		0.0036								0.0116701462		0.0082157067

		4		0.3		0.0084		0.22		0.0542		0.0036								0.0116701462		0.0082157067

		4		0.89		0.1036		0.226		0.0296		0.0036								0.0131281978		0.0073373414

		4		0.31		0.0352		0.24		0.0519		0.0037								0.0168126873		0.0054920638

		4		0.16		0.0019		0.24		0.0986		0.004								0.0168126873		0.0054920638

		4		0.394		0.0249		0.24		0.0022		0.0043								0.0168126873		0.0054920638

		4		0.166		0.0166		0.24		0.0048		0.0043								0.0168126873		0.0054920638

		5		0.58		0.0644		0.25		0.042		0.0044								0.0196769505		0.0043457519

		5		0.61		0.072		0.25		0.045		0.0044								0.0196769505		0.0043457519

		5		0.409		0.0001		0.25		0.0145		0.0048								0.0196769505		0.0043457519

		5		1.121		0.7698		0.25		0.0043		0.0049								0.0196769505		0.0043457519

		5		0.11		0.0239		0.25		0.0022		0.0049								0.0196769505		0.0043457519

		5		0.24		0.0022		0.25		0.0029		0.005								0.0196769505		0.0043457519

		5		0.48		0.0972		0.25		0.0168		0.005								0.0196769505		0.0043457519

		5		1.26		0.804		0.26		0.0199		0.0053								0.0227264035		0.0033395022

		5		0.065		0.012		0.26		0.0434		0.0055								0.0227264035		0.0033395022

		5		0.075		0.0341		0.262		0.0374		0.0056								0.0233578841		0.0031548277

		6		0.58		0.0695		0.27		0.0512		0.0056								0.0259539296		0.0024706913

		6		0.4		0.1704		0.271		0.0008		0.0062								0.0262862131		0.0023912703

		6		0.32		0.0115		0.279		0.0012		0.0063								0.029005364		0.0018041558

		6		0.53		0.1149		0.28		0.0036		0.0065								0.0293527719		0.0017367607

		8		3.23		0.6968		0.29		0.0723		0.0067								0.0329165113		0.0011352153

		8		0.18		0.002		0.29		0.0579		0.0074								0.0329165113		0.0011352153

		8		0.76		0.1471		0.29		0.0861		0.0077								0.0329165113		0.0011352153

		8		0.35		0.0716		0.291		0.0081		0.0079								0.033281717		0.0010822477

		4		0.38		0.0036		0.3		0.0084		0.0081								0.0366390452		0.0006636208

		4		0.06		0.0018		0.302		0.0036		0.0084								0.0374020915		0.000584686

		4		0.02		0.0001		0.31		0.0337		0.0091								0.0405145686		0.0003196024

		4		0.065		0.0008		0.31		0.0352		0.0095								0.0405145686		0.0003196024

		4		0.48		0.0138		0.31		0.0245		0.0103								0.0405145686		0.0003196024

		4		0.03		0.0006		0.31		0.0056		0.011								0.0405145686		0.0003196024

		4		0.02		0.0022		0.31		0.0176		0.0112								0.0405145686		0.0003196024

		4		0.43		0.0027		0.32		0.0115		0.0115								0.0445375561		0.000100843

		5		0.46		0.0014		0.32		0.0253		0.0115								0.0445375561		0.000100843

		5		0.25		0.0145		0.32		0.0053		0.0116								0.0445375561		0.000100843

		5		1.18		0.0587		0.33		0.0633		0.0119								0.0487027451		0.0000050809

		5		0.26		0.0199		0.338		0.0573		0.012								0.0521339032		0.0000155442

		5		0.24		0.0048		0.34		0.0315		0.0121								0.0530051204		0.0000301088

		5		0.147		0.0056		0.34		0.0006		0.0121								0.0530051204		0.0000301088

		5		0.053		0.001		0.35		0.0015		0.0124								0.0574399001		0.0001737718

		6		1.26		0.3132		0.35		0.0014		0.0124								0.0574399001		0.0001737718

		6		0.62		0.0786		0.35		0.0716		0.0126								0.0574399001		0.0001737718

		6		0.07		0.0005		0.35		0.0002		0.0138								0.0574399001		0.0001737718

		6		0.262		0.0374		0.351		0.0649		0.0145								0.0578904828		0.0001945816

		6		0.338		0.0573		0.36		0.0029		0.0147								0.0620025218		0.0004339659

		7		1.079		0.2024		0.37		0.0648		0.015								0.0666886305		0.0008086368

		7		0.351		0.0649		0.37		0.0065		0.016								0.0666886305		0.0008086368

		8		0.75		0.0212		0.376		0.1805		0.0166								0.0695578314		0.0010875515

		12		0.11		0.0012		0.38		0.0831		0.0168								0.0714940667		0.0012957779

		6		0.97		0.0124		0.38		0.0036		0.0171								0.0714940667		0.0012957779

		6		0.14		0.0025		0.38		0.0112		0.0176								0.0714940667		0.0012957779

		6		0.55		0.0004		0.385		0.0511		0.0184								0.0739402836		0.0015809106

		7		0.26		0.0434		0.39		0.0037		0.0185								0.0764148557		0.0018934294

		7		1.22		0.1017		0.394		0.0249		0.0187								0.0784146131		0.0021630026

		8		0.95		0.0079		0.4		0.1704		0.0192								0.0814471971		0.0025996768

		8		1.63		0.5516		0.4		0.0827		0.0196								0.0814471971		0.0025996768

		9		0.122		0.0005		0.409		0.0001		0.0199								0.0860686743		0.0033266019

		9		0.83		0.0731		0.42		0.005		0.0208								0.0918321538		0.0043305192

		9		0.87		0.3827		0.42		0.0009		0.0212								0.0918321538		0.0043305192

		9		0.385		0.0511		0.42		0.0034		0.0217								0.0918321538		0.0043305192

		9		1.22		0.4483		0.43		0.1455		0.0228								0.0971779593		0.0053515001

		9		0.035		0.0055		0.43		0.1487		0.0231								0.0971779593		0.0053515001

		9		0.67		0.0956		0.43		0.0027		0.0239								0.0971779593		0.0053515001

		9		0.14		0.0006		0.43		0.083		0.0245								0.0971779593		0.0053515001

		10		1.18		0.1501		0.438		0.0251		0.0248								0.1015252526		0.0062413501

		10		0.32		0.0253		0.44		0.0077		0.0249								0.1026216818		0.006473846

		10		0.6		0.0707		0.45		0.015		0.0251								0.1081602636		0.0076958499

		10		0.43		0.083		0.45		0.0014		0.0253								0.1081602636		0.0076958499

		10		0.67		0.2452		0.46		0.0014		0.0289								0.1137907727		0.0090158431

		10		0.37		0.0648		0.46		0.0124		0.0294								0.1137907727		0.0090158431

		11		0.99		0.1525		0.461		0.1529		0.0296								0.1143587703		0.0091531687

		11		0.652		0.1956		0.47		0.0611		0.0296								0.1195103969		0.0104321941

		4		1.84		0.5256		0.47		0.0121		0.0315								0.1195103969		0.0104321941

		4		0.46		0.0124		0.48		0.005		0.0335								0.1253164375		0.011943307

		4		0.06		0.0025		0.48		0.0972		0.0337								0.1253164375		0.011943307

		5		1.51		0.1832		0.48		0.0138		0.0341								0.1253164375		0.011943307

		5		0.25		0.0043		0.487		0.0645		0.0341								0.129430692		0.0130566324

		5		0.08		0.0027		0.49		0.2426		0.0352								0.1312063036		0.0135476213

		6		1.44		0.4352		0.491		0.0023		0.0362								0.1317998039		0.0137131198

		6		0.14		0.0024		0.494		0.1196		0.0372								0.1335851605		0.0142151004

		6		0.81		0.3728		0.5		0.0008		0.0374								0.1371775069		0.0152436105

		6		0.59		0.1703		0.5		0.4592		0.0377								0.1371775069		0.0152436105

		6		0.29		0.0579		0.5		0.0049		0.0418								0.1371775069		0.0152436105

		6		1.05		0.011		0.507		0.0185		0.042								0.1414044609		0.0164845485

		7		1.94		0.0231		0.51		0.3225		0.0426								0.1432276568		0.0170297812

		7		0.5		0.0008		0.52		0.0372		0.0433								0.1493544551		0.0189046722

		3		0.25		0.0022		0.52		0.016		0.0434								0.1493544551		0.0189046722

		3		0.101		0.0025		0.52		0.0217		0.045								0.1493544551		0.0189046722

		4		1.032		0.0043		0.52		0.0457		0.0457								0.1493544551		0.0189046722

		5		1.767		0.4267		0.525		0.4014		0.0478								0.1524459036		0.0198749398

		5		0.18		0.0184		0.53		0.0761		0.0481								0.1555556923		0.0208668538

		5		0.83		0.0019		0.53		0.1149		0.0493								0.1555556923		0.0208668538

		5		0.45		0.015		0.55		0.0004		0.0494								0.1681730612		0.025047522

		5		0.89		0.5447		0.55		0.0036		0.0494								0.1681730612		0.025047522

		5		0.22		0.0418		0.56		0.0015		0.0498								0.1745851786		0.0272632987

		6		0.72		0.0121		0.56		0.0481		0.0511								0.1745851786		0.0272632987

		6		0.32		0.0053		0.577		0.0498		0.0512								0.1856371921		0.0312173199

		6		0.16		0.0115		0.58		0.3063		0.0519								0.1876067956		0.0319391751

		6		0.494		0.1196		0.58		0.1847		0.0542								0.1876067956		0.0319391751

		6		0.1		0.0062		0.58		0.0644		0.0573								0.1876067956		0.0319391751

		6		0.02		0.001		0.58		0.0695		0.0579								0.1876067956		0.0319391751

		6		1.8		1.1783		0.59		0.1703		0.0587								0.1942127086		0.0343967319

		6		0.209		0.0008		0.6		0.0707		0.0611								0.2008797411		0.0369323831

		6		0.461		0.1529		0.6		0.0032		0.0618								0.2008797411		0.0369323831

		6		0.376		0.1805		0.6		0.3273		0.0633								0.2008797411		0.0369323831

		6		0.203		0.0017		0.61		0.072		0.0644								0.2076062568		0.0395449221

		6		0.01		0.0074		0.61		0.2043		0.0645								0.2076062568		0.0395449221

		7		1.5		0.3029		0.61		0.0095		0.0648								0.2076062568		0.0395449221

		7		0.85		0.3518		0.61		0.2224		0.0649								0.2076062568		0.0395449221

		7		0.52		0.0372		0.62		0.0025		0.0695								0.2143906775		0.0422331669

		9		0.491		0.0023		0.62		0.0786		0.0707								0.2143906775		0.0422331669

		9		0.487		0.0645		0.652		0.1956		0.0716								0.2364725415		0.051330957

		9		0.13		0.0126		0.658		0.0618		0.072								0.2406733601		0.0531188073

		10		2.29		1.0715		0.67		0.0956		0.0723								0.249129858		0.0567702652

		10		0.51		0.3225		0.67		0.2452		0.0727								0.249129858		0.0567702652

		5		0.84		0.0196		0.67		0.0493		0.0731								0.249129858		0.0567702652

		5		0.6		0.0032		0.67		0.004		0.0761								0.249129858		0.0567702652

		5		0.22		0.0091		0.69		0.1168		0.0786								0.2633814262		0.063076275

		5		0.38		0.0112		0.699		0.0012		0.0827								0.2698566479		0.0660019853

		5		0.44		0.0077		0.72		0.0121		0.083								0.2851091104		0.0730358932

		5		0.81		0.0892		0.72		0.2823		0.0831								0.2851091104		0.0730358932

		5		0.22		0.0494		0.72		0.0044		0.0861								0.2851091104		0.0730358932

		6		0.97		0.0494		0.73		0.0478		0.0866								0.2924405755		0.0764853751

		6		0.61		0.2043		0.75		0.0212		0.0892								0.3072305143		0.0835731488

		7		2.45		1.2037		0.75		0.2763		0.0956								0.3072305143		0.0835731488

		7		1.089		0.1142		0.758		0.0025		0.0972								0.3131924861		0.0864774655

		7		0.187		0.0032		0.76		0.3899		0.0986								0.3146869889		0.0872096352

		7		0.72		0.2823		0.76		0.1471		0.1017								0.3146869889		0.0872096352

		8		0.699		0.0012		0.77		0.0335		0.1036								0.3221831862		0.0909066798

		9		0.42		0.0009		0.77		0.0067		0.1084								0.3221831862		0.0909066798

		9		0.577		0.0498		0.784		0.0866		0.1142								0.332742844		0.0961826447

		9		3.223		2.5587		0.8		0.1208		0.1149								0.3449010221		0.1023526392

		9		0.22		0.0029		0.81		0.228		0.1168								0.3525471556		0.106283473

		10		0.291		0.0081		0.81		0.3728		0.1196								0.3525471556		0.106283473

		10		0.49		0.2426		0.81		0.0892		0.1208								0.3525471556		0.106283473

		10		0.5		0.4592		0.83		0.0731		0.1287								0.3679447694		0.1143136019

		3		0.29		0.0861		0.83		0.0019		0.1455								0.3679447694		0.1143136019

		3		0.25		0.0029		0.84		0.0196		0.1471						0.0000688241		0.3756946896		0.1184113456

		4		0.94		0.0116		0.84		0.5069		0.1487						0.0000688241		0.3756946896		0.1184113456

		4		0.2		0.0187		0.85		0.3518		0.1501						0.0000119151		0.3834776837		0.1225631982

		4		0.15		0.0228		0.87		0.3827		0.1525						0.0000384733		0.3991400188		0.1310262807

		4		0.92		0.2906		0.89		0.1036		0.1529						0.0002500323		0.4149262306		0.1396970838

		5		0.18		0.1287		0.89		0.5447		0.1703						0.0002500323		0.4149262306		0.1396970838

		5		0.31		0.0245		0.9		0.5908		0.1704						0.0004243858		0.4228641437		0.1441086353

		5		1.123		0.5036		0.92		0.2906		0.1805						0.0009086639		0.4388264522		0.1530806562

		5		0.22		0.0049		0.92		0.6533		0.1832						0.0009086639		0.4388264522		0.1530806562

		5		1.1		0.5828		0.93		0.0727		0.1833						0.0012179664		0.4468496471		0.1576398087

		6		4.652		3.6006		0.94		0.0116		0.1847						0.0015716345		0.4549000962		0.162246864

		6		0.25		0.0168		0.95		0.0079		0.1853						0.0019693643		0.4629772398		0.1669011921

		6		0.92		0.6533		0.95		0.5787		0.1956						0.0019693643		0.4629772398		0.1669011921

		6		0.1		0.0208		0.96		0.1853		0.2024						0.0024108545		0.4710805334		0.1716021743

		6		0.75		0.2763		0.96		0.4149		0.2043						0.0024108545		0.4710805334		0.1716021743

		6		0.5		0.0049		0.96		0.0044		0.2224						0.0024108545		0.4710805334		0.1716021743

		6		0.9		0.5908		0.97		0.0124		0.228						0.0028958067		0.479209447		0.1763492024

		6		1.713		1.2018		0.97		0.0494		0.2426						0.0028958067		0.479209447		0.1763492024

		6		0.12		0.0296		0.98		0.4286		0.2452						0.0034239252		0.4873634651		0.1811416789

		7		2.455		1.3421		0.99		0.1525		0.2763						0.0039949168		0.4955420858		0.1859790164

		7		1.275		0.9718		1		0.0341		0.2823						0.0046084912		0.5037448205		0.1908606379

		7		0.95		0.5787		1.01		0.0028		0.2906						0.0052643604		0.5119711934		0.1957859758

		7		0.61		0.0095		1.03		0.0426		0.3029						0.0067018453		0.528493013		0.2057655798

		8		0.72		0.0044		1.032		0.0043		0.3063						0.0068547491		0.5301501553		0.206772867

		8		0.31		0.0056		1.05		0.3223		0.3132						0.0083051203		0.5451039802		0.2159134792

		8		0.77		0.0067		1.05		0.011		0.3223						0.0083051203		0.5451039802		0.2159134792

		8		1		0.0341		1.079		0.2024		0.3225						0.0109198457		0.5693413575		0.2309183113

		9		0.271		0.0008		1.089		0.1142		0.3273						0.0119000212		0.5777391136		0.2361701444

		9		0.67		0.0493		1.1		0.1084		0.3518						0.0130242239		0.5869996247		0.2419922676

		9		1.21		0.4178		1.1		0.5828		0.3728						0.0130242239		0.5869996247		0.2419922676

		9		0.47		0.0121		1.121		0.7698		0.3819						0.0153030402		0.6047439114		0.2532362027

		9		0.1		0.0028		1.123		0.5036		0.3827						0.0155290801		0.6064382089		0.2543157599

		10		0.45		0.0014		1.14		0.0017		0.3899						0.0175131288		0.6208696479		0.2635521391

		4		0.19		0.0103		1.155		0.0147		0.3973						0.0193562601		0.6336468118		0.2717900404

		4		0.4		0.0827		1.16		0.0192		0.4014						0.0199897527		0.6379147366		0.2745541004

		4		0.27		0.0512		1.18		0.0587		0.4149						0.0226184708		0.6550297376		0.2856993641

		5		0.35		0.0002		1.18		0.1501		0.4178						0.0226184708		0.6550297376		0.2856993641

		5		0.194		0.0003		1.19		0.0035		0.4267						0.0239892476		0.6636126844		0.2913246688

		5		0.34		0.0006		1.205		0.4981		0.4286						0.0261152504		0.6765180782		0.2998272989

		5		1.03		0.0426		1.21		0.4178		0.4352						0.0268424208		0.6808279917		0.3026785515

		6		2.58		1.3061		1.22		0.1017		0.4483						0.0283243369		0.6894597811		0.30840632

		6		0.84		0.5069		1.22		0.4483		0.4592						0.0283243369		0.6894597811		0.30840632

		6		0.09		0.0362		1.26		0.3819		0.4981						0.0346153573		0.7241414831		0.3316470897

		7		1.205		0.4981		1.26		0.804		0.5036						0.0346153573		0.7241414831		0.3316470897

		7		0.22		0.0542		1.26		0.3132		0.5069						0.0346153573		0.7241414831		0.3316470897

		7		0.31		0.0176		1.275		0.9718		0.5256						0.037122303		0.7372085502		0.3404949864

		7		0.185		0.0248		1.37		0.5534		0.5447						0.0548133981		0.8206826802		0.3981181066

		7		2.77		2.181		1.41		0.7405		0.5516						0.0631704845		0.8561707949		0.4231554085

		7		0.61		0.2224		1.44		0.4352		0.5534						0.0697795199		0.882908315		0.4422168079

		5		1.14		0.0017		1.5		0.3029		0.5787						0.0838518715		0.9366754245		0.4810349496

		5		0.52		0.016		1.51		0.1832		0.5828						0.0863057611		0.9456725966		0.4875916049

		5		0.52		0.0217		1.56		0.1833		0.5908						0.0990290143		0.9908037494		0.5207321214

		6		1.77		0.3973		1.63		0.5516		0.6533						0.118079568		1.0543694762		0.5680852098

		6		0.36		0.0029		1.713		1.2018		0.6968						0.1424657768		1.1302652028		0.6255818629

		6		0.2		0.0011		1.767		0.4267		0.7405						0.1593370531		1.1799211621		0.6637229332

		7		0.39		0.0037		1.77		0.3973		0.7679						0.1602969629		1.1826858582		0.665858073

		8		0.42		0.0034		1.8		1.1783		0.7698						0.1700248213		1.2103664247		0.6873006077

		8		0.67		0.004		1.84		0.5256		0.804						0.1833544231		1.247365941		0.7161424798

		8		0.37		0.0065		1.94		0.0231		0.9718						0.2184171881		1.3402932604		0.7894408629

		9		1.16		0.0192		2.23		0.7679		1.0715						0.3330784828		1.6127012215		1.0104853233

		9		0.05		0.0013		2.29		1.0715		1.0741						0.3590218131		1.6695163518		1.0575974156

		10		0.279		0.0012		2.45		1.2037		1.1783						0.431602804		1.8216544651		1.1852290431

		10		0.041		0.0009		2.455		1.3421		1.2018						0.4339475725		1.8264224503		1.1892616075

		10		0.108		0.0015		2.53		1.3136		1.2037						0.4696538391		1.8980337941		1.2500507047

		11		0.55		0.0036		2.58		1.3061		1.3061						0.4940029857		1.9458660587		1.2908795191

		4		0.52		0.0457		2.77		2.181		1.3136						0.5903037769		2.1282312828		1.4480682362

		4		0.438		0.0251		3.223		2.5587		1.3421						0.8415008719		2.566163239		1.8338832306

		5		2.53		1.3136		3.23		0.6968		2.181						0.845597934		2.5729590326		1.839949743

		5		0.219		0.0171		3.561		1.0741		2.5587						1.0459684014		2.8951045661		2.1298585101

		5		0.6		0.3273		4.652		3.6006		3.6006						1.7821738122		3.9649583228		3.1176058897
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