
RULE NO.: R161-20.01

POSTING DATE: December 5, 2019

NOTICE OF PROPOSED RULE DEC 5 2019 H10:26

The Director of Watershed Protection Department proposes to adopt the following rule
after January 6, 2020.

Comments on the proposed rule are requested from the public. Comments should
be submitted to Dana Lappin, 505 Barton Springs Road, Suite 1100, Austin
Texas, 78704, 974-2634, or via email at dana.lappin@austintexas.gov. To be
considered, comments must be submitted before January 6, 2020, the 32nd day
after the date this notice is posted. A summary of the written comments received
will be included in the notice of rule adoption that must be posted for the rule to
become effective.

An affordability impact statement regarding the proposed rule has been obtained
and is available for inspection or copying at the address noted in the preceding
paragraph.

EFFECTIVE DATE OF PROPOSED RULE

A rule proposed in this notice may not become effective before the effective date
established by a separate notice of rule adoption. A notice of rule adoption may not be
posted before January 6, 2020 (the 32nd day after the date of this notice) or not after
February 13, 2020 (the 70th day after the date of this notice). -

If a proposed rule is not adopted on or before February 13, 2020, it is automatically
withdrawn and cannot be adopted without first posting a new notice of a proposed rule.

TEXT OF PROPOSED RULE

A copy of the complete text of the proposed rule is available for public inspection and
copying at the following locations. Copies may be purchased at the locations at a cost of
ten cents per page:

Watershed Protection Department, located at 505 Barton Springs Road, Suite
1200, Austin, TX, 78704; and

Office of the City Clerk, City Hall, located at 301 West 2nd Street, Austin, Texas.
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BRIEF EXPLANATION OF PROPOSED RULE

R161-19.20.01: Revises Drainage Criteria Manual as follows:

Section 1 - Drainage Policy

• Added language to section 1.2.0 to emphasize that waterways and storm
drain systems are considered when determining no adverse flooding
impact. This is not new information or proposing additional rules.

• Added section 1.2.2.H to address phased developments that were initially
permitted using rainfall depths pre-dating Atlas 14. These rules establish
certain design criteria for storm drain systems and detention ponds for the
current phase and the overall development.

Section 2 — Determination of Storm Runoff

• Added language in section 2.1.0 that the rational method may be used for
drainage areas less than 100 acres and that NRCS methods may be used for
all storm runoff analyses however, the NRCS (SCS) type III distribution is
no longer used to determine storm runoff within the NRCS methods

• Added language to section 2.3 regarding design rainfall based on NOAA
Atlas 14 published in 2018

o The Austin jurisdictional area inclusive of the ETJ has been
-divided into two rainfall zones. Each zone will have its own set of
design rainfall depths

o Design rainfall is published in two ways:

• Total depth for a given storm duration and frequency (Table
2.lAand 2.1B)

• Intensity-Duration-frequency curves which provide
average rainfall intensity as a function of storm duration.
Parameters for the IDF functional curves are provided in
Tables 2.2A and2.2B

• In section 2.4, the table of Runoff Coefficients (“C”) has been moved to
the correct section.

o The rational method example calculations have been updated and
clarified
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• In section 2.5, computations using the TR-20 software are no longer
encouraged

0 City no longer uses NRCS rainfall distributions to determine
peak flows. For drainage areas greater than 100 acres, the
“frequency stormdistribution” as implemented in HEC-HMS is
recommended.

o Rainfall distributions are provided in Appendix B for those
performing drainage calculations using software other than
HEC-HMS.

o Typographical errors in the Curve Number table have been corrected.

Appendix B - Depth Duration Frequency and Intensity Duration Frequency for
this City of Austin and Travis County, Texas

• This appendix includes tabular versions of the Atlas 14-based frequency
storm rainfall distribution data that replaces the NRCS Type III rainfall
distribution tabular data previously included in Section 2. A brief discussion
of the derivation of the Atlas 14- based rainfall criteria has been included in
Section 2.3.

Appendix D-Figures and Diagrams

• This revised appendix deletes Figure 2-2; Figure 2-3.

Appendix F-Rainfall Criteria Pre-Dating Atlas 14

• The rainfall criteria in this Appendix is to be used to calculate the 100-year
floodplain, 25-year floodplain, Base Flood, Design Flood, Flood Hazard
Area, and Floodway for areas not yet amended to incorporate Atlas 14 data.

Rl61-20.Ol



AUTHORITY FOR ADOPTION OF PROPOSED RULE

The authority and procedure for the adoption of a rule to assist in the implementation,
administration, or enforcement of a provision of the City Code is established in Chapter
1-2 of the City Code. The authority to regulate design and construction of drainage
facilities and improvements is established in Section 25-7-64 of the City Code.
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CERTIFICATION BY CITY ATTORNEY

By signing this Notice of Proposed Rule (R161-20.Ol), the City Attorney certifies the
City Attorney has reviewed the rule and finds that adoption of the rule is a valid exercise
of the Director’s administrative authority.

REVIEW AND APPROVED

____________________

Date: //
P.E., CFM, Director / /

‘attsfied Protection Department

_____________________

Date:

__________________

Anne Morgan
City Attorney

This Notice of Proposed Rule was posted on a central bulletin board at City Hall by the
City Clerk. Date and time stamp is on the front of the notice.
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SECTION 1 — DRAINAGE POLICY

1.2.0 - CITY OF AUSTIN DRAINAGE POLICY

The intent of Austins drainage policy for stormwater management is to implement design principles

and practices that control post-development runoff from all development such that no development

will result in additional adverse flooding impacts to our waterways and storm drain systems in

accordance with Chapter 25-7 of the Land Development Code.

1.2.2 - General

H. For site plans or subdivisions that are part of a phased development where prior phases of the

development have been permitted or constructed using rainfall criteria pre-dating Atlas 14, the

following drainage criteria shall apply:

1. The current rainfall criteria shall be used to design the storm drain system (including gutters,
inlets, pipes, spread requirements, etc.) within the current phase;

2. The 100-year runoff generated from the current phase using the current rainfall criteria
must be conveyed to the detention pond or designed outfall location via a storm drain
system, including pipes, channels, and streets. This analysis must use the current rainfall
criteria for the entire drainage area to the pond or outfall. For this analysis, the drainage
system is not required to satisfy the minimum clear width requirements for the 25-year
event in Table 3-1; and

3. The 100-year runoff generated using the current rainfall criteria for the entire drainage area
to the detention pond must not cause the peak water surface elevation of the pond to
overtop the dam/embankment outside the controlled weir/overflow structure. The
development will not be required to match the peak flow rates to pre-development
conditions using the current rainfall criteria.

4. If the development cannot satisfy these conditions, the design of the current phase must
satisfy one or a combination of the following until the above conditions are satisfied:

a) mod ifv the existing detention pond or the intervening storm drain system;
and/or

b) provide on-site detention within the current phase until the above conditions
are satisfied or the peak flows from the current phase are not increased.
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SECTION 2 - DETERMINATION OF STORM RUNOFF

2.1.0 — GENERAL

If continuous records of the amounts of runoff from urban areas were as readily available as records
of precipitation, they would provide the best source of data on which to base the design of storm
drainage and flood protection systems. Unfortunately, such records are available in very few areas in
sufficient quantity to permit an accurate prediction of stormwater runoff. The accepted practice,
therefore, is to relate runoff to rainfall, thereby providing a means for predicting the amount of runoff
to be expected from urban watersheds at given recurrence intervals.

Numerous methods of rainfall runoff computations are available on which the design of storm
drainage systems may be based. The method chosen is dependent upon the engineer’s technical
familiarity and the size of the area to be analyzed. For the method chosen the engineer will be
responsible for making reasonable assumptions as to the development characteristics of the study
area.

The Rational Method is accepted as adequate for drainage areas totaling 100 acres or less with times
of concentration totaling 2 hours or less. The National Resources Conservation Service (formerly the
Soil Conservation Service) curve number method shall be used for drainage areas larger than 100
acres but may also be used for smaller drainage areas. However, the NRCS Type Ill rainfall
distribution will no longer be used for hydrologic modeling. The NRCS hydrologic methods are
available in the NRCS TR-20 and the US Army Corps of Engineers’ Hydrologic Engineering Center’s
HEC-HMS programs.

The method of analysis must remain consistent when drainage areas are combined. The method
used for the largest combined drainage area should be used for the smaller drainage areas
comprising that area. Regardless of drainage area size, certain situations require the use of NRCS
hydrologic methods (e.g. a detention facility connected to a downstream storm drainage system). The
engineer may use other methods but must have their acceptability approved by the Director of the
Watershed Protection Department.

2.2.0— EFFECTS OF URBANIZATION

It has long been recognized that urban development has a pronounced effect on the rate of runoff
from a given rainfall event. The hydraulic efficiency of a drainage area is generally increased as a
byproduct of urbanization which in effect reduces the storage capacity of a watershed. This reduction
of a watershed’s storage capacity is a direct result of the elimination of pervious surfaces, small
ponds, and holding areas. This comes about by the grading and paving of building sites, streets,
drives, parking lots, and sidewalks and by construction of buildings and other facilities characteristic
of urban development. The result of the improved hydraulic efficiency is illustrated graphically in
Figure 2-1 in Appendix D of this manual, which is a plot of the runoff rate versus time for the same
storm with two different stages of watershed development.

2.2.1 — Design Assumptions for Storm Runoff Analysis

A. When analyzing an area for channel or storm drain design purposes, urbanization of the full
watershed without stormwater detention facilities shall be assumed (except as noted in (D.)
below). Zoning maps, future land use maps, and master plans should be used as aids in
establishing the anticipated surface character of the ultimate development. The selection of
design runoff coefficients and/or percent impervious cover factors are explained in the
following discussions of runoff calculation.
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B. An exception to (A.) above may be granted if the channel is immediately downstream of a
City maintained regional detention facility and written approval is obtained from the Director
of the Watershed Protection Department.

C. In designing a storm drain system, full development of adjoining and interior tracts without
detention shall be assumed.

D. In the event the engineer desires to incorporate the flow reduction benefits of existing
upstream detention facilities, the following field investigations and hydrologic analysis will
be required: (Please note that under no circumstances will the previously approved
construction plans of the upstream detention facilities suffice as an adequate analysis.
While the responsibility of the individual site or subdivision plans rests with the engineer of
record, any subsequent engineering analysis must ensure that a11 the incorporated
detention facilities work collectively.)

1. A field survey of the existing physical characteristics of both the outlet structure and
ponding volume. Any departure from the original engineer’s design must be accounted
for. If a dual use for the detention facility exists, (e.g., storage of equipment) then this
too should be accounted for.

2. A comprehensive hydrologic analysis which simulates the flow attenuation produced by
the existing detention facility in the upstream contributing area. This should not be
limited to a linear additive analysis but rather a network of hydrographs which
considers incremental timing of discharge and potential coincidence of outlet peaks.

2.3.0 — METHOD OF ANALYSIS DESIGN RAINFALL

Numerous methods of rainfall runoff computation are available on which the design of storm drainage
and flood control systems may be based. The Rational Method is accepted as adequate for drainage
areas totaling 100 acres or less. The National Resources Conservation Service (formerly the Soil
Conservation Service) hydrologic methods (available in the NRCS TR 20, and the US Army Corps of
Engineers’ Hydrologic Engineering Centers HEC HMS program) should be used for drainage areas
larger than 100 acres but may also be used for drainage areas of any size. The method of analysis
must remain consistent when drainage areas are combined and the method which applies to the
largest combined drainage area should be used unless the situation requires the use of NRCS
hydrologic methods (i.e., a detention facility connected to a downstream storm drainage system). The
engineer can use other methods but must have their acceptability approved by the Director of the
Watershed Protection Department.

Rainfall frequency design criteria must be selected before applying any hydrologic method.

In September 2018, the National Weather Service published NOAA Atlas 14
— Precipitation-

Frequency Atlas of the United States, Volume 11 Version 2.0: Texas. This volume of Atlas 14
provides updated precipitation frequency estimates for Texas and replaces previous precipitation
frequency studies. It is based on rainfall records at thousands of stations with a period of historic
record through December 2017, with a few stations updated through June 2018.

The Atlas 14 precipitation-frequency estimates vary across the Austin area with the highest values in
the southern portions of the area decreasinq to lower values in the northern portion of the area.
Because of this variation, separate depth-duration-frequency tables are provided for the areas of
Austin south (Zone 1) and north (Zone 2) of the Colorado River. This division ensures that Atlas 14
rainfall amounts across the two regions vary by less than 0.5 inches from the mean rainfall in each
region. The depth-duration-frequency data is provided in Tables 2-lA and 2-1 B. These depths were
calculated by averaging each Atlas 14 precipitation-frequency grid over the Zone 1 and Zone 2
jurisdictional areas.

DCM Sections 1 & 2, FaIl 2019 3



The Zone 1 and Zone 2 areas are defined by splitting the City of Austin’s full purpose jurisdiction and
ETJ at the Colorado River, with one exception as described below and shown in Figure 2-2. Zone I
includes all portions of the City’s jurisdiction and 2- and 5-mile ETJ located south of the Colorado
River except for the area located between Murfin Road and Lake Travis. Zone 2 includes all portions
of the City’s jurisdiction and 2- and 5-mile ET] located north of the Colorado River and the area
located between Murfin Road and Lake Travis.

The depth-duration frequency (DDE) values and intensity-duration-frequency (IDF) parameters
suitable for use in the City of Austin are provided in Table 2-lA, Table 2-IB, Table 2-2A, and Table 2-

The City of Austin has adopted the use of a 24-hour HEC-HMS frequency storm distribution for use
with time-varying rainfall simulations. The depth-duration-frequency (DDE) values to be used for the
Zone I and Zone 2 areas are shown in Tables 2-lA and 2-1 B below. These depths should be entered
directly into HEC-HMS software as frequency storm meteorologic models. HEC-HMS will generate
the appropriate rainfall distribution for each recurrence interval. The Atlas 14 depths provided are
based on a partial-duration analysis; no partial-to-annual output conversion is required.

2B below.

ZONE 2

Figure 2-2: City of Austin Study Area Map

2.3.1 — Depth-Duration Frequency Values (HEC-HMS Frequency Storm)
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For use of the frequency storm in HEC-HMS for the evaluation of the 24-hour event, the
meteorological model parameters should be set as follows:

Input Type: Partial Duration (NOAA Atlas 14 precipitation frequency estimates are based
on analysis of partial duration series)

Output Type: Annual Duration
Intensity Duration: 5 Minutes
Storm Duration: 1 Day
Intensity Position: 50 Percent
Storm Area (mR): Blank for areas less than 10 square miles. Use areal reduction for larger

areas.
Curve: Uniform For All Subbasins

For use of the frequency storm distribution in spreadsheet calculations or software other than HEC
HMS, refer to Appendix B for the 2-year, 10-year, 25-year, and 100-year distribution ordinates in 1-
minute increments. This data may be aggregated to other time intervals as needed.

The computational time interval for computer simulations should be selected based on criteria for the
minimum lag time in a given model. The computational time interval used in a HEC-HMS model
should be no more than 6 minutes.
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Table 2-1 B. Depth-Duration-Frequency Values
(Zone 1)

Depth of Precipitation (inches) by Recurrence lnterv

Duration iQzyi: yj i 100-yr 200-yr 500-yr

5-mm 0.53 0.67 0.80 0.98 1.12 1.28 1.45 1.68

15-mm 1.06 1.35 1.60 1.96 2.24 2.54 2.87 3.34

30-rn in 149 190 225 275 3.13 154 401 469

.
E1 J_ 166 4 5A5 6A]

.
i} 42 3.15 iZ 41 5.63 Z L

1 354 555 60 1131

6-hr 3.17 4.20 5.21 6.78 8.17 9.79 11.65 14.48

12-hr 3.64 4.84J 6.02 7.85 9.47 1 1.37 13.58 16.94

24-hr 5.51 6.84 8.90 10.69 12.80] 15.27 19.05]

Table 2-lA. Depth-Duration-Frequency Values
(Zone 2)

Depth of Precipitation (inches) by Recurrence Interval

Duration f yj: i: 1Q:Yi: i: Qyj: 100-yr 200-yr 500-yr

5-rn in 052 (166 079 1196 1.11 126 1.43 1.66
r

15-min[ t05 t32 1.57 t92 221 Z51 Z84 - 329

30-mm 1.48 1.87 2.20 2.69 3.08 3.50 3.96 4.62
t i1 4i1J 4.70

--
3.08 1 68

3-hr 2.65 3.46 4.23 5.40 6.41 7.56 8.89 10.86

6-hr 3.11 4.10 5.08 6.57 7.89 9.41 11.16 13.80

hrJ 357 473 86 T60 9i2 10.90 12.97 l0

r__24-hr 4.06 538 65 8.59 1028 12.23 14.54 18.06]

2.3.2 — Intensity-Duration-Frequency Equation (Rational Method)

Rainfall intensity (i), the averaqe rainfall rate in inches per hour, is a key parameter in the Rational
Method equation (Section 2.4.0). Rainfall intensity is selected based on design rainfall duration and
design frequency (recurrence interval). The design duration is equal to the time of concentration for
the drainage area under consideration. The desiqn frequency is a statistical variable which is
established by design standards (Section 1.2.2) or selected by the engineer as a design parameter.
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Rainfall intensity should be calculated using the best-fit intensity-duration-frequency (IDF) Equation 2-
1 below, which mathematically represents the Austin area IDF curves:

= a/(t÷b) (Eq. 2-1)

where i = Average rainfall intensity in inches per hour,

t = Storm duration in minutes, which is equal to the time of concentration for the
entire drainage area of interest, and

a, b, and c = Coefficients for different storm frequencies.

The final best-fit coefficients of a, b, and c for Equation 2-1 are listed in Table 2-2A and Table 2-2B
below. Equation 2-1 is applicable for all design recurrence intervals shown and is required for use
with the Rational Method equation (refer to Section 2.4.0). Equation 2-1 should not be used to
calculate rainfall intensity for a time of concentration longer than 120 minutes. An area with a time of
concentration lonqer than 120 minutes should be analyzed usinq the HEC-HMS frequency storm
distribution (Section 2.3.1).

Table 2-2B. Intensity-Duration-Frequency Curve Coefficients
(Zone 1)

Recurrence Fitting parameters for IDF Equation 2-1

Interval p

2-year 45.24 9.339 0.7399

5-year 53.47 — 8.650 L 0.7228

10-year 61.25 J 8.352 1 0.7147

25-year 69.96 [ 7.941 1 0.6954

50-year 73.59 7.329 0.6732

100-year 77.31 6.832 0.6524

500-year 77.48 4.967 0.5837
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Table 2-2k Intensity-Duration-Frequency Curve Coefficients
(Zone 2)

Recurrence Fitting parameters for IDE Equation 2-1

Interval a b c

2-year 4699 9.575 0.7517

5-year 56.57 9.176 0.7402

1 10-year 60.75 8.361 0.7185

. 25-year 64.56 7.382 0.6814

50-year 70.73 7.016 0.6681

100-year 76.90 6.726 0.6554

500-year 80.36 5.219 - 0.5979

The a, b and c parameters listed in the above tables were derived using an evolutionary algorithm to
minimize the deviation from the Atlas 14 IDE values. These values were calculated using the Atlas 14
depth-duration frequency (DDF) values for durations between 5 minutes and 2 hours. IDF tables and
a more detailed explanation of the derivation of the Austin IDE equation parameters is provided in
Appendix B.

2.4.0 - RATIONAL METHOD

The Rational Method is based on the direct relationship between rainfall and runoff, and is expressed
by the following equation:

Q p=CiA(Eq. 242)

Where:

Q is defined as the peak runoff in cubic feet per second. Actually, Qp is in units of
acre-inches per hour. Since this rate of acre-in/hr differs from cubic feet per second
by less than one (1) percent (1 acre-in/hr = 1.008 cfs), the more common units of cfs
are used.

C is the composite coefficient of runoff representing the ratio of peak runoff rate “Qp’
to average rainfall intensity rate i” for the soil types and land uses characteristic of
the contributing drainage area.

l- is the average intensity of rainfall in inches per hour for a period of time equal to
the time of concentration (tc) for the drainage area to the design point under
consideration. See Section 2.3.2 in this manual for guidance.

A is the area in acres contributing runoff to the point of design.

The following basic assumptions are associated with the Rational Method:

DCM Sections 1 & 2, Fall 2019 8



A. The storm duration is equal to the time of concentration.

B. The computed peak rate of runoff at the design point is a function of the average rainfall
rate over a duration equal to the time of concentration at that point.

C. The return period or frequency of the computed peak flow is the same as that for the design
storm.

D. The necessary basin characteristics can be identified and the runoff coefficient does not
vary during a storm.

E. Rainfall intensity is constant during the storm duration and spatially uniform for the area
under analysis.

F. The maximum rate of discharge at the point of design will occur when the entire area above
the point of design is contributing runoff.

2.4.1 - Runoff Coefficient (C)

The proportion of the total rainfall that will reach the drainage system depends on the surface
vegetation condition, soil type, imperviousness of the surface, land slope and ponding characteristics
of the area. Impervious surfaces, such as asphalt pavements and roofs of buildings, will be subject to
approximately 100 percent runoff (regardless of the slope). On-site inspections and aerial
photographs may prove valuable in estimating the nature of the surfaces within the drainage area.

It should be noted that the runoff coefficient “C’ is the Rational Method variable which is least
amenable to precise determination. A reasonable coefficient must be chosen to represent the
integrated effects of infiltration, surface ponding, evaporation, flow routing and interception, all of
which affect the time distribution and peak rate of runoff.

It is often desirable to develop a composite runoff coefficient based upon the percentages of different
types of surfaces in the drainage area. This procedure is often applied to typical “sample blocks” as a
guide to selection of reasonable values of the coefficient for an entire area. Suggested coefficients
with respect to specific surface types are given in Table 2-1-3. “C” values for developed conditions
should be based on maximum allowable impervious cover as listed in the City’s zoning and
watershed ordinances.
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TABLE 2-3

RATIONAL METHOD RUNOFF COEFFICIENTS FOR COMPOSITE ANALYSIS

Runoff Coefficient (C)

Return Period
Character of Surface

2Years 5Years l0Years 25Years 50Years lOOYears 500Years

DEVELOPED

Asphaltic 0.73 037__[__oii o oo os too

Concrete 0.75 1180 [ 0.83 1188 0.92 1197 1.00

Grass Areas (Lawns, Parks, etc.)

Poor Condition*

FIat, 0-2% 0.32 0.34 0.37 0.40 0.44 0.47 0.5$

Average, 2-7% CL37 1140 0.43__J__0.46 0.49 1153 (161

Steep, over 7% 0.40 0.43 0.45 0.49 0.52 0.55 0.62

Fair Condition**

FIat, 0-2% 0.25 028 1130 1134 1137 0.41 1153

Average, 2-7% 1133 1136 1138 1142 1145 0.49 [__o
Steep, over 7% 1137 1140 1142 1146 0.49 1153 [__1160

Good Condition***

FIat, 0-2% 1121 1123 025 029 1132 1136 [__1149

Average, 2-7% 029 1132 1135 1139 0.42 1146 [__1156

Steep, over 7% 1134 1137 1140 1144 1147 1151 1158

UNDEVELOPED

Cultivated

FIat, 0-2% 1131 1134 036 1140 0.43 1147 1157

Average, 2-7% 1135 1132 1141 0.44 1148 1151 1160

Steep, over 7% 1139 J42 0.44 0.48 1151 1154 1161

Pasture/Range

FIat, 0-2% 0.25 0.28 0.30 0.34 0.37 0.41 0.53

Average, 2-7% 1133 1136 1138 0.42 0.45 0.49 1158

Steep, over 7% 1137 0.40 0.42 0.46 0.49 1153 1160

Forest/Woodlands

FIat, 0-7% 0.22 0.25 0.28 0.31 0.35 0.39 0.48

Average, 2-7% (131 1134 036 0.40 0.43 0.47 1156

Steep, over 7% 035 039 041 1145 0.48 1152 1158

Assumptions:
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1. Composite “C’ value for developed conditions (C tv) is : C v=lC+ (1-l)C 2

Where:
= Impervious covet, percent

C= “C” value for impervious cover
C2= “C” value for pervious area (grass, lawns, parks, etc.)

2. For maximum allowable impervious coverage values for various land use types, refer to the City of Austin
Zoning Ordinance.

* Grass cover less than 50 percent of the area.

** Grass cover on 50 to 75 percent of the area.

‘‘ Grass cover larger than 75 percent of the area.

Source: 1. Rossmiller, R.L. “The Rational Formula Revisited.”
2. City of Austin, Watershed Engineering Division

2.4.2 - Time of Concentration

The time of concentration is the time for surface runoff to flow from the most remote point in the
watershed to the point of interest. This applies to the most remote point in time, not necessarily the
most remote point in distance. Runoff from a drainage area usually reaches a peak at the time when
the entire area is contributing. However, runoff may reach a peak prior to the time the entire drainage
area is contributing if the area is irregularly shaped or if land use characteristics differ significantly
within the area. Sound engineering judgment should be used to determine a flow path representative
of the drainage area and in the subsequent calculation of the time of concentration. The time of
concentration to any point in a storm drainage system is a combination of the sheet flow (overland),
the shallow concentrated flow and the channel flow, which may include storm drains. The minimum
time of concentration for any drainage area shall be 5 minutes. Additionally, the minimum slope used
for calculation of sheet and shallow flow travel time components should be 0.005 feet per foot (0.5%).
The preferred procedure for estimating time of concentration is the NRCS method as described in
NRCS’s Technical Release 55 (TR-55). This method is outlined below. The overall time of
concentration is calculated as the sum of the sheet, shallow concentrated and channel flow travel
times. Note that there may be multiple shallow concentrated and channel segments depending on the
nature of the flow path.

T c = I t(sheet) + T t(shallow concentrated) + I t(channel) (Eq. 243)

A. Sheet Flow. Sheet flow is shallow flow over land surfaces, which usually occurs in the
headwaters of streams. The engineer should realize that sheet flow occurs for only very
short distances, especially in urbanized conditions. Sheet flow for both natural
(undeveloped) and developed conditions should be limited to a maximum of 100 feet. Sheet
flow for developed conditions should be based on the actual pavement or grass conditions
for areas that are already developed and should be representative of the anticipated land
use within the headwater area in the case of currently undeveloped areas. In a typical
residential subdivision, sheet flow may be the distance from one end of the lot to the other
or from the house to the edge of the lot. In some heavily urbanized drainage areas, sheet
flow may not exist in the headwater area. The NRCS method employs eEquation 244,
which is a modified form kinematic wave equation, for the calculation of the sheet flow travel
time.

T t = 0.42(nL) °81((P 2)05504) (Eq. 244)

Where,
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I t = Sheet flow travel time in minutes

L = Length of the reach in ft.

n = Manning’s n (see Table 2-24)

P 2 = 2-year, 24-hour rainfall in inches (see Table 241A and Table 2-1B)

s = Slope of the ground in ft/ft

B. Shallow Concentrated Flow. After a maximum of approximately 100 feet, sheet flow
usually becomes shallow concentrated flow collecting in swales, small rills, and gullies.
Shallow concentrated flow is assumed not to have a well-defined channel and has flow
depths of 0.1 to 0.5 feet. The travel time for shallow concentrated flows can be computed by
eEquations 245 and 2-56 These two equations are based on the solution of Manning’s
equation with different assumptions for n (Manning’s roughness coefficient) and r (hydraulic
radius, ft). For unpaved areas, n is 0.05 and r is 0.4; for paved areas, n is 0.025 and r is 0.2.

Unpaved I t = L/(60(16.1345)(s) 0.5) (Eq. 245)

Paved T t = L/(60(20.3282)(s) 0.5) (Eq. 2-56)

Where,

I t = Travel time for shallow concentrated flows in minutes

L = Length of the reach in ft.

s = Slope of the ground in ft/ft

C. Channel or Storm Drain Flow. The velocity in an open channel or a storm drain not
flowing full can be determined by using Manning’s Equation. Channel velocities can also be
determined by using backwater profiles. For open channel flow, average flow velocity is
usually determined by assuming a bank-full condition. Note that the channel flow
component of the time of concentration may need to be divided into multiple segments in
order to represent significant changes in channel characteristics. The details of using
Manning’s equation and selecting Manning’s ‘n” values for channels can be obtained from
Section 6.

For storm drain flow under pressure conditions (hydraulic grade line is higher than the
lowest crown of a storm drain) the following equation should be applied:

V = Q/A (Eq. 247)

Where:

V Average velocity, ft/s

o Design discharge, cfs

A Cross-sectional area, ft2

DCM Sections 1 & 2, Fall 2019 12



Flow travel time through a channel can be calculated by e{Equation 2-8%):

Tt= Z(L/60Vi)(Eq. 248)

Where:

L = The i-th channel segment length, ft

V = The average flow velocity within the ith channel segment, ft/s

T t = Total Flow travel time through the channel, mm

TABLE 2 1

RATIONAL METHOD RUNOFF COEFFICIENTS FOR COMPOSITE ANALYSIS

__________—

if ci Ic nt (C)

Return Period

I CharactcrofSurface

2 Years 5 Years 10 Years 25 Years 50 Years 100 Years 500 Years

DEVELOPED

Asphaltic 04 0•,.90 045 4-O0

Concrete os 04o[04]o.s8 ] o o

Grass Areas tLawns, Parks, ctc.)

PoorCondltlon* F
t I

Steep, over 7% OAO 04 f OA.5 f 04- os- o..ss o

Fair Condition** 045 04-8 040 044 047

FIat,02% 040 044047

Averaçe, 2 7% 04 045

Steep, over 7% 04-7 0.4

Good Condition***

Flat, 0 2% 044 044 048 048

Ave rage, 2 7% 1 0 048 I 042

Steep, over 7% 044 04-7 0-40 f 044 0.47

UNDEVELOPED

Cultivated 1 1
FIat, 02% 044 046

Average, 2 7% 048 044 0-44

Steep, over 7% 04

DCM Sections 1 & 2, FaIl 2019

046

040

048

04

04

044

044

046

045

044

044

048

04 044

045 044 060

044 10.48
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____

-__

Average, 2 7% O..3-6 0.8 I

__

0.37 °4 I
lands t

Flat, 0 7% 1 042 1 04S 048 044

Average, 2 7% 044 044 046 0.40

Steep, over 7% 04 040 0.,44 1
Assumptions:

LCompositc”C”valuefordevclopedcondition (C ) is:C=--÷ (1 l)C

W h crc:

— “‘vious cover, percent

ç.— “C” value for impervious cover

G-— “C” value for perilous area (crass, lawns, narks, etc.)

im allowable impervious cov’ values for various land use
r, ..,-J;

Grass cover less than 50 percent of the area.

Grass cover on 50 to 75 percent of the area
*XX , I L._ 71

Source: 1. Rossmille R.L. “The

2 City of Au’-.tin Watersnea En[

TABLE 244

Manning’s “n” for overland flow

Surface Description

__________________ ___________t

Concrete_(rough or smoothed finish)
— I

0.016

___________

Asphalt

_____________

0.05 Fallow (no residue)

_______________

Cultivated Soils:

0.06 Residue Cover 20%

0.17 Residue cover> 20%

______

I

___________________

Grass:

0.15 Short-grass prairie

______________

0.24 Dense grasses 2

DCM Sections 1 & 2, Fall 2019

Pasture/Range

Flat, 0 2% 040 044 04

0.45

44

049

040 048

Manning’s “n” 1

________

-- 0.015
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0.13 Range (natural)

___________________

Woods:3

0.40 Light underbrush
--—.------ ----.--------— -—---— -----------

0.80 Dense underbrush

1TheManrng’sn values area composfte of informatkn compiled by Engman_(1986). -

2 Includes species such asweephJg lovegrass, uegrass, buffo grass, blue grama grass and native

grass mixtures.

3 When selecting n, consider cover to a height of about 0.1 ft. This is the only part of the plant cover

that will obstruct sheet flow.

(Rule No. 161-14.24, 9-2-2014)

2.4.3 - Rainfall Intensity (i)

Rainfall intensity (i) is the average rainfall rate in inches per hour, and is selected on the basis of
design rainfall duration and design frequency of occurrcncc. The design duration is equal to the time
of concentration for the drainage area undcr consideration. The design frequency of occurrcncc.i.a
statistical variable which is established by dcsign standards or chosen by the engineer as a design
parameter.

The selection of the frequency criteria is necessary before applying any hydrologic method. Storm
drainage improvements in Austin must be designed to intercept and carry the runoff from a 25 year
frequency storm (4% annual chance event), with an auxiliary or overflow system capable of carrying
a 100 veir frequency storm (1° ‘innual chance cycptI

The rainfall intensity used in the Rational Method shall be calculated with the best-fit IDF curve
(Equation 2-1 discussed in Section 2.3.2) rational method can be read from the intensity duration
frequency fIDF) curves based on the selected design frequency and design duration. The design
engineer can also calculate the value of rainfall intensity from the best fit IDF equation (2 S) to be
discussed later in this sub section with known based on the Tc value calculated for the entire
drainage area of interest.

In 1998, William Asquith at the USGS Texas Office analyzed virtually all rainfall data available in the
State of Texas using L moment methodology and published the results in a USGS Water Resources
Investigations Report (WRIR 98-1011). In November 2001, Dr. Aequith summarized his rainfall study
of 1998 and generated the IDF and the DDE (depth duration frequency) values that are suitable for
use in the City of Austin and Travis County. These DDE and IDE values are shown in Table 2 3 and
Table 2 ‘1.

An explanation of the derivation of the Austin intensity duration frequency curves is given in Appendix
B

The Austin intensity duration frequency curves are shown in Figure 2 2 in Appendix D of this manual.
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Table 2 3. Deoth Duration Freouencv Table for Austin and Travis County>

Depth of Precipitation fin inches)

5 mm” 15 mm 30 mm 4-hf i-hi 6—hi J 4.2— 2’l hr

W

H- t 1 -

974 W 448 1 424 484

84 476 26 4 4 544 54 64

044 .201

_

-

1 -s [546 6461346 6-24 -67]

__

‘
rfIl Tblc 2 1.

.26

50

400

.260

04

344

30mm 4-%H :

64 jog

43-7

546

&06 4;

344 5-2

Where,

DCM Sections 1 & 2, Fall 2019

— aI(t+b) (Eq. 2 8)

Recurrence Interval ear)

500

* T1,.

m...I..1. A

Intensity of Prccioitation (inches per hour)

A...-4-;...

15 mm5 mm”'

S

10 ‘6-5;

0.773 0/145 0.255 0.143

404 0.593 0.339 0.208

444 0.702 0.401 0.254

4..5; 0.257 0.492 0.312

4..76 0.990 0.572 0.370

404

12

454 ‘ 6-04

.244

46

444 0.663 0.424]

-7 0.306 0.501

446 0.934 0.564

*Thc 5 mm rainfall intensity valucs were calculated using Equation 2 8 and thc coefficients listed in

Table 2 5 for the return periods of 2, 5, 10, 25, 100, 250, and 500 years.

The following equation mathematic3lly represents the Austin area intensity duration frequency
curves:
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rnnfnll n+nne i+n nnknr. nar k.,. e

Storm duration in minutes, which is equal to the time of 41... .i.....

k ...I ... — 4 c...

FL... C.._.I L.....L c:L ...C... L.. ........J...t_._ !‘ O ... T._LI_ r

Table 2 5

Austin lntcnsity Duration Frequency Curve Coefficients
r

Rcturn Pcriod Fitting parameters for IDF equation (2 8)

:zz :z
54.767 11.051 1 0.2116

f________•_
—---.—.----- -----------——-———-—---- —-—--——-----.--------- — ----.- ——---—--.———- —

62.981 10.177 0.7820

———------—

7 1396 -[ 0.7725J

82.936 10.746 0.7634

100.60 12.172 0.7712

z 11830 13 1 0 7736

.5O 150.10 11.292 0.7222

____oo 188.00 1T233 7959

Source: Asquith, W.H., “Depth Duration Frequency and Intensity Duration Frequency for Austin and

Travis County, Texas, 2001”.

The a, b and c parameters listed in Table 2 5 were derived using nonlinear regression methods and
+k 9cluded in Table 2 1. The !DF curves and the IDF eguations are apialicable for all design
frequencies shown. They are required for use in determining peak flows by the Rational Method or
other appropriate methods.

2.4.4 - Drainage Area (A)

The size (acres) of the watershed needs to be determined for application of the Rational Method. The
area may be determined through the use of topographic maps, supplemented by field surveys where
topographic data has changed or where the contour interval is too great to distinguish the direction of
flow. The drainage divide lines are determined based on topography, street layout, lot grading,
building structure configuration and orientation, drainage system layout and other features that are
created by the urbanization process. -
Example 2-1
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An urbanized watershed in Zone 1 is shown on the following figure. Three types of flow conditions
exist between the most distant point in the watershed and the outlet. The calculation of time of
concentration and travel time in each reach is as follows:

A
D

Reach Description of Flow

A to B f Sheet flow (grass lawn) 1.8 50 0.3

B to C Shallow concentrated flow (gutter) 2.0 f 840 Paved

C to Df Storm drain with inlets (D=3 feet) 1.5 1,200 0.015

For teaches A-B and B-C, the travel time can be calculated from Equations 2-4 and 2-65.
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— 0.0070.2’l 50) /(3.’M) 0,56fi4

— 0.0281(0.018) ‘5

— 0.21 mm.

= 0.42(0.3 x 50) 1(4.14 0.018 I4

= 3.665/0.408
= 8.98 mm.

T--Tç= 8401(60(20.3282)(s) 0.5)

= 0.6891(0.02) 0.5

= 4.87 mm.

The flow velocity in reach C-D needs to be calculated from Manning’s Equation, using the assumption
of full pipe flow, as follows:

= (1.49/n) R 0.67 0.5

= (1.491n)(D14) 0.6750.5

= (1.49/0.015) (3/4)0.67(0015)0.5

= 10.OWs

The channel flow travel time is calculated by dividing the length by the velocity.

TJ-(C D) TUCD} = 1200/(60x10.0) = 2.00 mm

The total time of concentration is calculated by adding the component sheet, shallow concentrated
and channel flow segments.

I = 9-24 8.98 + 4.87 + 2.00= 7.081 5.85 mm

The runoff coefficients (C) for the three (3) areas are given as follows for the 100:year storm (1%
annual chance event). The composite curve numbers for LU2 and LU3 are based or impervious
cover of 76% and 68% resoectivelv and calculated as C 117 = 0.76(0.97’) + (1-0 76’)(0.46’) = 0.85 and
Cw3 = 0.68(0.97) + (1-0.68)(0.46) = 0.81. —-_______________________________

Area - Land Use C Area (acre)

LU1 Grass Area (fair condition, flat) 0.41 3

LU2 Commercial (composite of paved and grassed areas) 0.85 20

W3 industrial (composite of paved and grassed areas) J 081 J 30

Total 53

The rainfall intensity (i) of the 1 00:year storm in South Austin can be calculated using eEquation 2-
i together with the coefficients in Table 242B for a time of concentration of 7.08 minutes as 11.51
inches per hour. 15.85 minutes as 1009 inches per hour. (i=77.31/(15.85+6.832)f24 = 10.09)

The composite weighted average runoff coefficient (C) = (0.41 x 3 + 0.85 x 20 + 0.81 x 30)/53= 0.8Q

Ithus the peak flow Q , = CiA = 0.80 x 11.51 10.09 in/hr x 53 acres = 428 cfs.

2.5.0 - THE SO1INATURAL RESOURCES CONSERVATION SERVICE METHOD FOR CALCULATION OF

PEAK FLOWS
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The il-Natural Resources Conservation Service hydrologic method is widely used by engineers and
hydrologists for analyses of small urban watersheds. This method is based on extensive analytical
work using a wide range of statistical data concerning storm patterns, rainfall-runoff characteristics
and many hydrologic observations in the United States.

The GSNRCS method can be applied to urban drainage areas of any size. The majorprimary
parameters required to calculate a runoff hydrograph with the method include the rainfall distribution,
runoff curve numbers, time of concentration and drainage area. For detailed information regarding the
SGSNRCS method and the TR 20 program, the user is referred to the following NRCS publications.
These can be obtained from the Natural Resources Conservation Service at
http://www.wcc.nrcs.usda.gov/. They are:

NEH-4: ‘Hydrology,” Section 4, National Engineering Handbook

TR 20: Computer Program for Project Formulation, Hydrology

TR-55: Urban Hydrology for Small Watersheds

TP-149: A Method for Estimating Volume and Rate of Runoff in Small Watersheds

The HEC-HMS programs can be downloaded from the US Army Corps of Engineers website at
http://www.hec.usace.army.mil/. Refer to Section 8.2.3 for information regarding watershed hydrologic
models that are maintained by the City. These models may be requested by the public and used as
the basis for drainage analysis where applicable. Any results based on models obtained from the City
must be certified by a Texas Licensed Professional Engineer.

2.5.1 - Austin Twenty-Four (24) Hour Storm Rainfall Distributions

Frequency storm rainfall data is provided in Section 23. The City of Austin has adopted the 24-hour
frequency storm use of an SCS 2’l hour storm duration with a Type Ill distribution as implemented in
HEC-HMS for use with the GSNRCS method. Refer to the discussion of the frequency storm
distribution in Section 2.3 for additional details. The DDF and IDF values to be used for the Austin
area are shown in Table 2 3 and 2 ‘1 above. For use in spreadsheet calculations, Table 2 6 below
provides the Type Ill distribution ordinates in 5 minute increments as derived from the HEC HMS
program. The ordinates should be multiplied by the total 21 hour precipitation depth to produce the
design rainfall distribution. When using the HEC HMS model, the computational time interval should
be selected based on criteria for the minimum lag time. The maximum computational time interval
used in a HEC HMS model should be 6 minutes.

Table 2 6
Type Ill Distribution Ordinates In 5 Minute Time Increment

T44Ie Incremental Cumulative T4.m.e lncrcmcntal Cumulative T4me Incremental Cumulative

G 0.0000 0.0000 &0 0.0023 0.1163 16:10 0.0021 003

04 0.0002 0.0008 0.0022 0.1185 16:15 0.0021 0.2924

04Q 0.0009 0.0017 0.0023 0.1208 16:20 0.0020 0.8911

0 0002 0 0025 840 0 0025 0 1233 16 25 0 0020 08961

0.1G 0.0002 0.0033 0.0025 0.1258 16:30 0.0020 0.8981

•-L.
0.0009 0.0042 0.0026 0.1281 0.0019 003

0 0.0008 0.0050 0.0027 0.1311 16:10 0.0019 0.9022

0 0.0008 0.0058 0.0022 0.1339 16:15’ 0.0019 0.9041
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044Q f 0.0009

r4I 0.0008

ooJ 0.0008

0.0009

0.0003

0.0008

0.0009

0.0008

0.0008

0.0009

0.0008

0.0008

0.0009

444.[ o.ooos
44O 0.0008

4455[ 0.0009

0.0098

0.0008

40 0.0009

0.0008

0.0009

0.0009

0.0009

0.0009

o[ 0.0009[

0.0009

.2450 0.0010

0.0009

3400 0.0010

I 0.0009

1 o.ooio

345 0.0010

o.ooio]

0.0010

DCM Sections 1 & 2, FaIl 2019 21

0.0067 [ 0.0023 0.1367 I 16:50 [ 0.0018 0.9059

0.0075 I 8450 f 0.0030 0.1397 16:55 I 0.0019 0.9073 I
0.0083J.5 L °°°9i .L 9”L 17:001 0.0017J 0.9095

0.0092 9:00 [ 0.0031 0.1452J17:05 I o.oois [ 0.9113

0.0100 1 0.9032 0.1190 I 17:10 1 0.0016 0.9129

0.0103 [40[ 0.0032 I 0522Ji7:i5J 0.0017 0.9116

0.0117 45 [ 0.0033 0.1555 17:20 [ 0.0016 0.9162

o.ois fo.ooi 0.1589[17:25[ 0.0016 [0.9178]

o.oi I 0.0035 0.1621 17:30 J 0.0016 L 0.9191

0.0142 J 83-0 0.0035 0.1659 [17:5[ 0.0015 0.9209

0.0150 [ 0.0037 0.1696 [17:10 0.0015 0.9221

0.0152 [ 040 [ 0.0037 0.1733 17:15 0.0015 0.9239

0.0167 [8] 0.0038 0.1771 17:50 0.0014 [ 0.9253

0.0175 [ 0.0039 0.1210 [17:55[ 0.0014 J 0.9267]

0.0183 [ p455 [ 0.0040 0.1850 I 12:90 I 0.0013 0.9220

0.0192 10:00 0.0010 I 0.1890 13:05 0.0013 ] 0.9293

0.0200 ip:p 0.0041 0.1931 fis:ioj 0.0014 0.9307

0.0203 10:101 0.0044 0.1975 [18:15 0.0012 0.9319 ]
0.0217 [10:15 1 0.0015 0.2020 13:20 0.0013 1 0.9332

—

0.0225 [10:20 [o.oo47 [ 0.2067 [18:25 0.0014 0.9316

0.0234 [10:25 0.0048 0.2115 [13:30 I 0.0012 [ 0.9352

0.0213 [10:30 0.0050 0.2165 {13:35 0.0012 [ 0.9370

0.0252 [10:35 0.0051 0.2216 [18:101 0.0013 0.9383

0.0261 [10:40 0.0054 [ 0.2270 [12:15 0.0013 0.9396

0.0270 [10:15 1 0.0055 [ 0.2325 [18:50 f 0.0012 0.9402

0 0279 [10 50 [ 0 0057 [ 0 2322 [is 55 f 0 0013 0 9121

0.0239 [ 10:55 0.0058 0.2 440 [19:00 I o.ool2 0.9433

0.0298 {ii:pp[ 0.0060 0.2500 [19:05 0.0012 [ 0.9115

0.0308 ] 11:05 [ 9.0064 0.2564 [19:10 o.ooii
— [ 0.9456

0.0317 [11:10 1 0.0070 [ 0.2634 [19:15 I 0.0012 I 0.9468

0.0327 Iii:is [ 0.0077 0.2711 [19:20[ 0.0012 [ 0.9180

0.0337 [11:20 0.0084 [ 0.2795 [19:25 0.0011 0.9491

0.0317 11:25 0.0089 0.2224 [19:30 1 0.0012 0.9503

0.0357 [11:30 0.0096 0.2920 19:35 0.0012 0.9515]



___

00010[00367 [‘‘ t1 1940 11 09526

0.0010 0.0377 I1:10 0.0137 J 0.3298 119:45 f 0.0011 f 0.9537
r_J

0.0011 0.0388 Jfl45 0.0261 1 0.3559 0.0011 J d.s
344 0.0010 0.0392 11:50 0.0229 0.38’18 19:551 0.0011 0.9559

34G 0.0010 0.0108 11:55J 0.0125 0.1273 E20:00 0.0011 r570 ]
0.0011 f 0.0119 12 0.0727 0.5000 20:05 0.0011 0.9581

4400 0.0011 0.0430 12:05T0.0727 0.5727 20:10 0.0011 0.9592

440 0.0011 0.0111 12:10 0.0125 0.6152 20:15 0.0011 0.9603

440 0.0011 0.0452 12:150.0239 0.6111 [20:20 0.0010 0.9613

0.0011 0.0163 12:20 0.0261 0.6702 20:25 0.0010 0.9623 ]
440 0.0011 0.0’174 i25f 0.0187 0.6889 20:30 0.0011 - 0.9631

44 0.0011 0.0185 12:30 0.0131 0.7020 20:35 0.0010 0.9644

4430 0.0012 0.0497 12:35 0.0096 0.7116 20:40 0.0010 0.9654

44& 0.0012 0.0509 12:10 0.0029 0.7205 20:45 0.0010 19661

4440 0.0011 0.0520 12:15 0.0024 f 0.7239 20:50 0.0010 0.9671

444k 0.0012 0.0532 12:50 0.0077 0.7366 20:55 0.0010 0.9624

40 0.0012 0.0544 12:55 0.0070 0.7436 21:00 0.0010 0.9691

44 0.0011 0.0555 13:00 0.0064 0.7500 .2i:05T 0.0010 0.9704

0G 0.0012 0.0567 13:05 0.0060 0.7560 21:10 0.0010 0.9711
- .- -----——----- -----.---.----1

540 0.0012 0.0579 13:10 0.0053 0.7612 21:15 0.0009 0.9723

0.0013 0.0592 13:15 0.0057 0.7675 21:20 0.0010 0.9733

54 0.0012 0.0601 13:20 - 0.0055 0.7730 21:25 0.0010 0.9713

40 0.0013 0.0617 [13:25 0.0054 0.7721 [21:30 0.0009 0.9752

5-2 00013 00630 00051 07835 2135 00010 09762

4G 0.0012 j 0.0642 113:35 0.0050 0.7225 21:40 0.0009 0.9771

0.0012 0.0651 13:10 0.0048 0.7933 21:45 0.0009 0.9780

&4.0 0.0014 [ 0.0662 [13:45 0.0047 0.7980 21:50 I 0.0010 0.9790

44& 0.0012 0.0620 13:50 0.0045 0.2025 21:551 0.0009

&0 0.0013 0.0693 13:55 0.0014 0.2069 22:00 0.0009 0.9802

54 0.0014 0.0707 : 14:00 0.0041 0.8110 22:05 0.0003 0.9816

0.0013 11:05 1 0.0040 0.2150 22:10 0.0009 0.9825

0.0013 0.0733 14:10 0.0010 0.8190 22:15 0.0009 0.9831

-40 0 0011 0 0717 11 15 0 0039 0 8229 22 20 0 0009 0 9213

64 0.0014 0.0761 11:20 0.0038 0.8267 22:25 0.0009 0.9252
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2.5.2 — Natural Resources Conservation Service Runoff Curve Numbers

The NationalNatural Resources Conservation Service has developed an index, the runoff curve
number, to represent the combined hydrologic effect of soil type, land use, agricultural land treatment
class, hydrologic condition, and antecedent soil moisture. These watershed factors have the most
significant impact in estimating the volume of runoff, and can be assessed from soil surveys, site
investigations and land use maps.

The curve number is an indication of the potential runoff for a given antecedent soil moisture
condition, and it ranges in value from zero to 100. The National Resources Conservation Service
runoff curve numbers are grouped into three (3) antecedent soil moisture conditions — Antecedent
Runoff Condition (ARC) I, ARC II and ARC Ill. Values of runoff curve numbers for all three (3)
conditions may be computed following guidelines in Part 630, Chapter 10 of the National Engineering
Handbook . ARC I is the dry soil condition and ARC Ill is the wet soil condition. ARC II is normally
considered to be the average condition. The Antecedent Runoff Condition (ARC) was previously
referred to as the Antecedent Moisture Condition (AMC) in older NRCS publications.
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0.0776 I 14:25 0.003762O 0.0015

0.0015

0.0015

0.0016

- 0.0016

0.0016

0.0017

0.0016

0.0013

0.0017

0.0791

0.0306

0.0322

- 0.0338

0.0851

0.0371

0.0887

0.0905

0.0922

0.0911

14:30

11:35

14:40

11:45

14:50

14:S5

15:00

15:05

15:10

15:1514Q 0.0019

0.0003

- 0.0003

0.0009

- 0.0003

0.0008

0.0009

- 0.0007

0.0003

0.0008

0.0003

0.0008

0.0007

0.0003

0.0003

0.0007

00008

0.0007

- 0.0037

0.0035

0.0035

0.0031

0.0033

0.0033

0.0032

0.0030

0.0030

0.0030

0.0028

0.0022

0.0027

0.0026

0.0025

0.0025

0.0023

0.0022

0.0023

0.0022

0.8301 22:30

0.8311 22:35

0.8376 22:40

0.8411 22:45

0.2115 22:50

0.8478 22:55

0.3511 I23:00

0.8513
- 123:05

0.2573 23:101

0.8603 23:15

0.3633 j23:20

0.2661 23:25

0.3639 23:30

0.8716 23:35

0.2712 23:401

0.8767 23A5

0.3792 23:50

7420

&00

0.9860

0.9363

97

0.9235

0.9893

0.9902

0.9909

0.9917

0.9925 ]
c993J
0.9911

0.9912

0.9956
_1

0.9961 ]
0.9971

0.9979

0.9986

0.9992

1.0000

0.0013

0.0019 -

0.0019

0.0019

0.0020

0.0020

0.0020

0.0021

0.0021

0.0022

0.0959
- 15:20

0.0978 15:25

15:30

-- 0.1016 15:35

0.1036 1510

0.1056 15:4

0.1076 15:50

0.1097 15:55

0.1118 16:00

0.1110 16:05

0.2215

0.2337

0.3260

0.3332

23:55 0.0006

21:00 0.0008
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However, studies of hydrologic data indicate that ARC II is not necessarily representative of the
average condition throughout Texas. Instead, investigations have shown that the average condition
ranges from ARC I in west Texas to between ARC II and ARC Ill in east Texas. The NRCS curve
number values provided in Table 243 are for an ARC II. If it is desired to change to an ARC I or Ill
condition, the adjustments given in Part 630, Chapter 10 of the National Engineering Handbook
should be used. Justification must be provided for the selection of an ARC other than condition II.

The National Resources Conservation Service has classified more than 4,000 soils into four (4)
hydrologic groups, identified by the letters A, B, C, and D, to represent watershed characteristics.

Group A: (Low runoff potential). Soils having a high infiltration rate even when thoroughly wetted
and consisting chiefly of deep, well-drained to excessively drained sands or gravels.

Group B: Soils having a moderate infiltration rate when thoroughly wetted and consisting chiefly
of moderately deep to deep, moderately well to well-drained soils with moderately fine to
moderately coarse texture.

Group C: Soils having a slow infiltration rate when thoroughly wetted and consisting chiefly of
soils with a layer that impedes downward movement of water or soil with moderately fine to fine
texture.

Group D: (High runoff potential). Soils having a very slow infiltration rate when thoroughly wetted
and consisting chiefly of clay soils with a high swelling potential, soils with a permanent high
water table, soils with a claypan or clay layer at or near the surface and shallow soils over nearly
impervious material.

Table 245 lists the curve numbers for the four (4) soil groups under various land uses, land treatment
and hydrologic conditions. Curve numbers for fully developed conditions should be based on
maximum allowable impervious cover listed in Austin zoning and watershed ordinances. When
calculating fully developed peak runoff rates it is recommended that the undeveloped curve number
and the maximum allowable impervious cover be used as input parameters. In order to determine the
soil classifications in the Austin area, the Natural Resources Conservation Service Soil Survey of
Travis, Williamson or Hays County, Texas should be used. Digital versions of these soil datasets are
available online at http://soildatamart. nrcs.usda.gov (accessed 12/18/2012).

Table 245

NRCS Runoff Curve Numbers for Urban Areas and Agricultural Lands (assuming ARC-Il condition)

Cover Description Curve Numbers for Hydrologic

Cover type and Hydrologic Condition Average % A B C ED
ImperviousArea’

Fully developed urban areas (vegetation established)

Open space (lawns, parks, golf courses,

cemeteries, etc.) I

__________________
______

Poor condition (grass cover 50%) 68 79 86 89

Faircondition(grasscover5o%to75%) ._t_____________ 69___ ? —.

Good condition (grass cover 75%) 39 61 74 80
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Impervious areas:

Paved parking lots, roofs, driveways, etc. 98 98 98 98
(excluding right of way)

Streets and roads:

Paved; curbsand stormsdrains (excluding 98 98 98 98
right of way)

Paved; open ditches (including right of way) 8983 989 992 93

Gravel (including right of way) S76 8985 989 f91

Dirt (including right of way) J

_____ ________

72 82 87 f89

Developgurbanareas

Newly graded areas (pervious areas only, no 77 86 91 94
vegetation)

Agricultural lands

Grassland, or range-continuous forage for Poor 68 79 86 89

grazing 2 Fair 49 69 79 84

Good 39 61 74 80

Meadow-contrnuous grass, protected from 58 71 78
grazing and generally mowed for hay

Brush—brush-weed-grass mixture with Poor 48 67 77 83

brush the major element Fair 35 56 70 77

Good 30 48 65 73

Woods—grass combination (orchard or tree Poor 57 73 82 86

farm). Fair 43 65 76 82

Good 32 58 72 79

Poor 45 66 77 83
Woods

Fair 36 60 73 79

Good 30 55 70 77

Farmsteads—buildings, lanes, driveways 59 74 82 86
and surrounding lots

1 Poor: less than 50 percent ground cover or heavily grazed with no mulch.

Fair: 50 to 75 percent ground cover and not heavily grazed.

Good: greater than 75 percent ground cover and lightly or only occasionally grazed.

2 Poor: less than 50 percent ground cover.

Fair: 50 to 75 percent ground cover.
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3 Curve numbers shown were computed for areas with 50 percent woods and 50 percent grass

(pasture) cover. Other combinations of conditions may be computed from the curve numbers for

woods and pasture.

4 Poor: Forest lftter, smafl trees and brush are destrnyed by heavy grang or regular burn

lair: Woods are grazed but not burned, and some forest litter covers the soil.

Good: Woods are protected from grazing, and litter and brush adequately cover the soil.

Source: National Resources Conservation Service. TR-55: Urban Hydrology for Small Watersheds
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2.5.2 - Time of Concentration

The procedures for estimating time of concentration for the NRCS method are described in the
GNRCS Technical Release 55 (TR-55) and in Section 2.4.2 of this manual. Three (3) types of flow
(sheet flow, shallow concentrated flow and channel flow) are considered. Note that Table 2-24 shall
be used for determination of sheet flow Manning’s roughness coefficients rather than the table
included in TR-55.

In hydrograph analysis, the time of concentration can be defined as the time from the end of excess
rainfall to the point of inflection on the falling limb of the hydrograph. The time of concentration
determines the shape of the runoff hydrograph. Times of concentration are required for the existing
and developed conditions to adequately model the impact of the development on stormwater runoff.
The methodology presented in TR-55 provides a reasonable approach for the estimation of time of
concentration. The lag time, defined as the time between the center of mass of excess rainfall to the
runoff peak, is typically used in the HEC-HMS implementation of the G.SNRCS methodology. The
lag time can be estimated with eEquation 2-9.

T lag = 0.6 1 c (Eq. 2-9)

In general, times of concentration for the developed condition should be calculated based on
conservative assumptions that consider the increased hydraulic efficiency expected with an ultimate
developed condition. Times of concentration should be representative of the overall drainage area,
not simply based on the longest (in either distance or time) flow path. Sheet flow for both existing and
proposed conditions should be limited to 100 feet. This length should be considered a maximum;
sheet flow lengths should be measured and justified for all conditions. Additionally, the minimum
slope used for calculation of sheet and shall flow travel time components should be 0.005 feet per
foot (0.5%).

2.6.0 - PROBABLE MAXIMUM STORM/FLOOD DEVELOPMENT

The purpose of this section is to describe a method for developing the Probable Maximum Flood
(PMF) within the City of Austin jurisdiction. The PMF is calculated by obtaining the Probable
Maximum Precipitation (PMP) for a specific storm duration and drainage area. Typically, a PMF
runoff model requires both a temporal and spatial distribution of the PMP. However, if the drainage
area is less than 10 square miles, the spatial distribution is not required (i.e. the drainage area is
considered small enough that the PMP values can reasonably be considered point rainfall values).

The State of Texas has the primary regulatory authority for dams in Texas. The State’s Dam Safety
Program is under the purview of the TCEQ and Title 30, Chapter 299 of the Texas Administrative
Code contains applicable rules. The primary guidance for the analysis of dam performance during a
PMF event can be found in the Hydrologic and Hydraulic Guidelines for Dams in Texas. This
manual and other dam safety and maintenance manuals are available on the ICEQ’s web site
at https://www.tce .texas.gov/.

Source: Rule No. 161-1 9.01 , 3-14-19.
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2.6.1 - Probable Maximum Precipitation (PMP)

The probable maximum precipitation (PMP) is defined by the National Weather Service as
“theoretically, the greatest depth of precipitation for a given duration that is physically possible over
a given storm area at a particular geographical location at a certain time of the year.’ The TCEQ
has completed a statewide PMP Study for Texas to determine appropriate PMP values throughout
the state. The study has a spatial resolution of approximately 2.5 square miles and considers
variations in topography, climate, and storm types. This study replaces data formerly obtained from
Hydrometeorological Reports (HMR5) 51 and 52. The TCEQ web site (above) provides guidance
for using an online geoprocessing service to calculate PMP depths for a given drainage basin.

Source: Rule No. 161-19.01 , 3-14-19.

2.6.2 - Probable Maximum Flood (PMF)

The PMF is calculated by obtaining the PMP for a specific storm duration and a specific drainage
area. To determine the PMF, each of the possible storm durations (1, 2, 3, 6, 12, 24, 48, and 72-
hour storms) needs to be analyzed in order to determine the critical duration. The critical duration is
the storm duration that produces the highest water surface elevation behind the dam. The PMF for
each storm duration is derived using the PMP depths from the TCEQ PMP tool (see 2.6.1) and
using a rainfall-runoff model (i.e. HEC-HMS, TR-20).

Neither Tthe Frequeçy_Sjpi described in Section 2.3.1 nor the Soil Conservation Service (SCS)
Type Ill distribution must notrnav be used for PMP analyses. Instead, the rainfall-runoff model
should use the temporal distribution as provided in the Hydrologic and Hydraulic Guidelines for
Dams in Texas. The temporal distribution for each storm duration has been reproduced in Figure 2-
43, Appendix D. Figure 2-43 provides the temporal distribution ordinates to be multiplied by the
associated storm depths for use in the various rainfall-runoff models. The runoff parameters used in
the PMF model are the same as those used for runoff analyses of the more frequent storm events,
with the exception of curve numbers and the temporal distribution of rainfall.

Runoff curve numbers for the PMF need to reflect the assumption that the soils will be saturated.
Therefore, the runoff curve number should be based on ARC III. The appropriate curve number
should be chosen using the tables provided in the DCM Section 2.5.2. These are ARC II values
which can be converted to ARC Ill values using Table 10.1 in Part 630, Chapter 10 of the National
Engineering Handbook. Note that the ARC was previously referred to as the Antecedent Moisture
Condition (AMC) in older NRCS publications.

Source: Rule No. 161-1901 , 3-14-1 9.
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DRAINAGE CRITERIA MANUAL

APPENDIX B. - DEPTH DURATIQN FRQUF’ UIQ

OF AUSTIN AND TRAVIS COUNTY, TEXA DESIGN RAINFALL TIME SERIES

K1... rim 4

FREQUENCY FOR CITY

inn ii in ri-I

l’s

8027
Austin, Texas 78751

ABSTRACT

Tk depth duration frequency (DDF) and’ 1ui.y (IDF) of annual maxima
precipitation were computed for Tom Miller C ““ Colorado River in Austin, Travic
County, Texas. The computations wr based r 1 procedures defined by Asquith (1998).
The location of the dam was chosen because it is ir central Austin. central Travis County. and
is geographically familiar to the ger’ public. .. imolied uncertainties suggested by Asquitr
(1998), the computed DDF and IDF values are considered applicable for the City of Austin in particular
and Travis County in general. The DDE and IDE values are reported in tables 1 and 2, respectively. The
IDE values were derived by simple division of DDF values by the precipitation duration in hours.

The durations include 15 minutes, 30 minutes, 1 hour, 2 hours, 3 hours, 6 hours, 12 hours, 1 day, 2 days,
3 days, 5 days, and 7 days. The frequency levels include the annual nonexceedance probabilities (F) of
0.5, 0.6, 0.7, 0.8, 0.9, 0.96, 0.98, 0.99, 0.996, and 0.998. These probabilities permit smooth graphical
construction of the upper tail (F — 0.50) of the precipitation distribution. The recurrence intervals (RI)
commonly used include 2, 5, 10, 25, 50, 100, 250, and 500 years. The F account for the RI. The 2 year RI
corresponds to the median, 50th percentile, or 0.5 nonexceedance probability. The relation between
recurrence interval and nonexceedance probability is Rl—1/(1 F).

The distribution parameter values used in DDF computation provided by maps in Asquith (1998) were
derived by computer algorithm using the latitude (30°17”12”) and longitude (9717’12”) of Tom Miller Dam.
The algorithm accuracy was m3nually verified. Small changes in the distribution parameters for the 7 day
duration were made to insure that 7 day precipitation depths for the largest nonexceedance probabilities
(F — 0.90) were larger than corresponding values for the 5 day duration. Upper tail convergence of the 5
and 7 day distributions appears likely.

Asquith (1998) defines separate durations of 60 minutes and 1 hour, which were derived from 15 minute
data and hourly data, respectively, and separate durations of 2’l hours and 1 day, which were derived
from hourly and daily data, respectively. It was decided that the 60 minute and the 2’l hour durations
would not be used to define the DDE and IDE. This decision was based on the available record length
and spatial distribution of 15 minute and hourly precipitation stations in the region surrounding the Austin
area. Furthermore, a change in the distribution type from the Generalized Logistic to the Generalized
Extreme Value occurs at the transition of 21 hours to I day.

REFERENCE

Asquith, W.H., 1998, Depth duration frequency of precipitation for Texas: U.S. Geological Survey
Water Resources Investicationc Renort 98 1011. 107 n.

A t....4L. for Austin and Travis County, Texas

[Note: Values in table derived from Asquith (1998). The location used to define the parameters of the
precipitation distribution was Tom Miller Dam on the Colorado River near the center of the Austin area
located at latitude 3017’39” and longitude 97°17’12”. mm., minutes; hr, hours; in., inches]

Drainage Criteria Manual Appendices B, D & F
1



Annual

Recurrcn
exceedan

i ee
ce

interval
probabiht

_______

(years)

(percent)

Annual non

cxcccdancc

probability

(percent)

0.500

r

Recurrence

interval

(years)

2.5

Precipitation depth and duration

__ __

--

{41 {4 1

4 2O4 g;; 14

v800

VGO

404

44w ag

M 4 444

68g

440

444

9.53

40

44

4aiL

ft}

7.91

9.75

I 424

440 44 544

&g6

44

4g0 50

Q6

ft 500

&4 &86 &g

&gS 96 404

Q4 54

400 04

44;

154 45&

r..I ‘1

tRI-.1.,... ‘.I-,I, /1 flflO\ ml-,,-. , +1-..-.

&.... A ....4:.. ........i ._. ..

precipitaUondiFtrihnfinnw-.Thm Miller Drn nnthp e;;;; ;;
...A I...s Li... nnO47tnn I...ZL.J fl7Ofl7AfllF ....... ..._..L..... L L........... :.... IL_ .......L.

r— r

42-I+F iday y4a5day-dajl

jpt4 (in/hr (in/hr (in/hr (in/hr

I I I I

2

Drainage Criteria Manual Appendices B, D & F



044 0.079 0.056 0.035 0.027
0.500 4-08

6 ; 4 4.

440 284 4rr86 486 47-8 460 .0892 .0626 .0’lOl .0302

33 446 08 204 4-2 { 480 40 .0706 .045 2 .0339

504 48 44 4-Q4 60 .3.3.9 408 444 .0212 .05 22 .0389

44 5-.88 444 404 454 44 .0992 .0638 .0472

.0582

9g0 . 6-7 76

400 46 &Q8 4-44 204 444 424 464 ‘.0758

250 firz8o sof t
soo - 8&06 284 551934 64448 446 43.0982

August 7, 2019

The Zone 1 and Zone 2 depth-duration-frequency values provided in Section 2.3.1 are based on NOAA
Atlas 74 — Volume 77 Version 2.0: Texas. The values were calculated by averaging each Atlas 14
precipitation-frequency grid over the Zone 1 and Zone 2 iurisdictional areas, -

The Zone 1 and Zone 2 areas are defined by splitting the City of Austin’s full purpose jurisdiction and ETJ
at the Colorado River, with one exception as described below and shown in Figure 2-2. Zone 1 includes
all portions of the City’s iurisdiction and 2- and 5-mile ETJ located south of the Colorado River except for
the area located between Murfin Road and Lake Travis. Zone 2 includes all portions of the City’s
jurisdiction and 2- and 5-mile ETJ located north of the Colorado River and the area located between
Murfin Road and Lake Travis.

The procedure used to develop the Atlas 14-based rainfall data is documented in detail in Freese and
Nichols’ August 2019 memo, Atlas 74 DCM Revisions: Area Breakdown and IDE Curves and in
Watearth’s August 2019 memo, City of Austin Drainage Criteria Manual (DCM) Updates: Rainfall
Distribution Evaluation.

The City of Austin has adopted the use of a 24-hour HEC-HMS frequency storm distribution for use with
time-varying rainfall simulations. For HEC-HMS model runs, these depths should be entered directly into
HEC-HMS frequency storm meteorologic models. For other dynamic hydrologic modeling software, or for
spreadsheet calculations, the cumulative 24-hour rainfall time series derived from HEC-HMS for the 2-,
10-, 25-, and 100-year recurrence interval storms can be downloaded as a comma-separated values
(CSV) file below.
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Table B-I. Desian Rainfall Time Series — CSV
fiimiiIifivp R,nfiII tin)

lime Zone I Zone 2

(h :mm) iQr 1 00-yr 2 jQ 1 00-yr

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

0:01 0.0005 0.0009 0.0011 0.0015 0.0005 0.0008 0.0011 0.0014

0:02 0.0011 0.0018 0.0022 0.0030 0.0010 0.0017 0.0021 0.0028

0:03 0.0016 0.0026 0.0034 0.0046 0.0016 0.0025 0.0032 0.0042

0:04 0.0021 0.0035 0.0045 0.0061 0.0021 0.0034 0.0042 0.0057

0:05 0.0027 0.0044 0.0056 0.0076 0.0026 0.0042 0.0053 0.0071

0:06 0.0032 0.0053 0.0067 0.0091 0.0032 0.0051 0.0064 0.0085

0:07 0.0038 00062 0.0079 0.0107 0.0037 0.0059 0.0074 0.0099

0:08 0.0043 0.0070 0.0090 0.0122 0.0042 0.0068 0.0085 0.0113

0:09 0.0048 0.0079 0.0101 0.0137 0.0047 0.0076 0.0095 0.0128

0:10 0.0054 0.0088 0.0113 0.0153 0.0053 0.0085 0.0106 0.0142

0:11 0.0059 0.0097 0.0124 0.0168 0.0058 0.0093 0.0117 0.0156

0:12 0.0065 0.0106 00135 0.0184 0.0063 0.0102 0.0127 0.0170

0:13 0.0070 0.0115 0.0147 0.0199 0.0069 0.0110 0.0138 0.0185

0:14 0.0075 0.0124 0.0158 0.0214 0.0074 0.0119 0.0149 0.0199

0:15 0.0081 0.0133 0.0169 0.0230 0.0079 0.0127 0.0160 0.0213

0:16 0.0086 0.0141 0.0181 0.0245 0.0085 0.0136 0.0170 0.0228

0:17 0.0092 0.0150 0.0192 0.0261 0.0090 0.0145 0.0181 0.0242

0:18 0.0097 0.0159 0.0204 0.0276 0.0095 0.0153 0.0192 0.0257

0:19 0.0103 0.0168 0.0215 0.0292 0.0100 0.0162 0.0203 0.0271

0:20 0.0108 0.0177 0.0226 0.0307 0.0106 0.0170 0.0213 0.0285

0:21 0.0114 0.0186 0.0238 0.0323 0.0111 0.0179 0.0224 0.0300

0:22 0.0119 0.0195 0.0249 0.0338 0.0117 0.0188 0.0235 0.0314

0:23 0.01 25 0.0204 0.0261 0.0354 0.01 22 0.01 96 0.0246 0.0329

024 0.0130 0.0213 0.0272 0.0370 0.0127 0.0205 0.0257 0.0343

0:25 0.01 36 0.0222 0.0284 0.0385 0.01 33 0.0214 0.0267 0.0358

0:26 0.0141 0.0231 0.0295 0.0401 0.0138 0.0222 0.0278 0.0372

027 0.0147 0.0240 0.0307 0.0417 0.0144 0.0231 0.0289 0.0387

0:28 0.0152 0.0249 0.0318 0.0432 0.0149 0.0240 0.0300 0.0401

029 0.0158 0.0258 0.0330 0.0448 0.0154 0.0248 0.0311 0.0416

0:30 0.0163 0.0267 0.0342 0.0464 0.0160 0.0257 0.0322 0.0431

0:31 0.0169 0.0276 0.0353 0.0479 0.01 65 0.0266 0.0333 0.0445

0:32 0.01 74 0.0285 0.0365 0.0495 0.0171 0.0275 0.0344 0.0460

0:33 0.0180 0.0294 0.0376 0.0511 0.0176 0.0283 0.0355 0.0475

0:34 0.01 85 0.0304 0.0388 0.0527 0.0181 0.0292 0.0366 0.0489

0:35 0.0191 0.0313 0.0400 0.0543 0.0187 0.0301 0.0377 0.0504

0:36 0,0196 0.0322 0.0411 0.0558 0.0192 0.0310 0.0388 0.0519

0:37 0.0202 0.0331 0.0423 0.0574 0.0198 0.0318 0.0399 0.0533
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0:38 0.0207 0.0340 0.0435 0.0590 0.0203 0.0327 0.0410 0.0548

0:39 0.0213 0.0349 0.0446 0,0606 0.0209 0.0336 0.0421 0.0563

0:40 0.0219 0.0358 0.0458 0.0622 0.0214 0.0345 0.0432 0.0578

041 0.0224 0.0367 0.0470 0.0638 0.0220 0.0354 0.0443 0.0592

0:42 0.0230 0.0377 0.0482 0.0654 0.0225 0.0362 0.0454 0.0607

0:43 0.0235 0.0386 0.0493 0.0670 0.0231 0.0371 0.0465 0.0622

0:44 0.0241 0.0395 0.0505 0.0686 0.0236 0.0380 0.0476 0.0637

0:45 0.0247 0.0404 0.0517 0.0702 0.0242 0.0389 0.0487 0.0652

0:46 0.0252 0.0413 0.0529 0.0718 0.0247 0.0398 0.0498 0.0667

0:47 0.0258 0.0423 0.0541 0.0734 0.0253 0.0407 0.0509 0.0682

0:48 0.0263 0.0432 0.0552 0.0750 0.0258 0.0416 0.0520 0.0697

0:49 0.0269 0.0441 0.0564 0.0766 0.0264 0.0425 0.0531 0.0711

0:50 0.0275 0.0450 0.0576 0.0782 0.0269 0.0434 0.0543 0.0726

0:51 0.0280 0.0460 0.0588 0.0798 0.0275 0.0443 0.0554 0.0741

0:52 0.0286 0.0469 0.0600 0.0815 0.0280 0.0452 0.0565 0.0756

0:53 0.0292 0.0478 0.0612 0.0831 0.0286 0.0461 0.0576 0.0771

0:54 0.0298 0.0488 0.0624 0.0847 0.0291 0.0470 0.0587 0.0786

0:55 0.0303 0.0497 0.0636 0.0863 0.0297 0.0479 0.0599 0.0802

0:56 0.0309 0.0506 0.0648 0.0879 0.0303 0.0488 0.0610 0.0817

0:57 0.0315 0.0516 0.0660 0.0896 0.0308 0.0497 0.0621 0.0832

0:58 0.0320 0.0525 0.0672 0.0912 0.0314 0.0506 0.0633 0.0847

0:59 0.0326 0.0534 0.0684 0.0928 0.0319 0.0515 0.0644 0.0862

1:00 0.0332 0.0544 0.0696 0.0945 0.0325 0.0524 0.0655 0.0877

1:01 0.0337 0.0553 0.0708 0.0961 0.0331 0.0533 0.0666 0.0892

1:02 0.0343 0.0563 0.0720 0.0977 0.0336 0.0542 0.0678 0.0908

1:03 0.0349 0.0572 0.0732 0.0994 0.0342 0.0551 0.0689 0.0923

1:04 0.0355 0.0581 0.0744 0.1010 0.0347 0.0560 0.0701 0.0938

1:05 0.0360 0.0591 0.0756 0.1026 0.0353 0.0569 0.0712 0.0953

1:06 0.0366 0.0600 0.0768 0.1043 0.0359 0.0578 0.0723 0.0969

1:07 0.0372 0.0610 0.0780 0.1059 0.0364 0.0587 0.0735 0.0984

1:08 0.0378 0.0619 0.0792 0.1076 0.0370 0.0596 0.0746 0.0999

1:09 0.0384 0.0629 0.0804 0.1092 0.0376 0.0605 0.0758 0.1014

1:10 0.0389 0.0638 0.0816 0.1109 0.0382 0.0615 0.0769 01030

1:11 0.0395 0.0648 0.0829 0.1125 0.0387 0.0624 0.0781 0.1045

1:12 0.0401 0.0657 0.0841 0.1142 0.0393 0.0633 0.0792 0.1061

1:13 0.0407 0.0667 0.0853 0.1159 0.0399 0.0642 0.0804 0.1076

1:14 0.0413 0.0676 0.0865 0.1175 0.0404 0.0651 0.0815 0.1091

1:15 0.0418 0.0686 0.0877 0.1192 0.0410 0.0661 0.0827 0.1107

1:16 0.0424 0.0696 0.0890 0.1208 0.0416 0.0670 0.0838 0.1122

1:17 0.0430 0.0705 0.0902 0.1225 0.0421 0.0679 0.0850 0.1138

1:18 0.0436 0.0715 0.0914 0.1242 0.0427 0.0688 0.0861 0.1153
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1:19 0.0442 0.0724 0.0927 0.1258 0.0433 0.0697 0.0873 0.1169

1:20 0.0448 0.0734 0.0939 0.1275 0.0439 0.0707 0.0884 0.1184

1:21 0.0454 0.0744 0.0951 0.1292 0.0444 0.0716 0.0896 0.1200

1:22 0.0460 0.0753 0.0964 0.1309 0.0450 0.0725 0.0908 0.1215

1:23 0.0465 0.0763 0.0976 0.1326 0.0456 0,0735 0.0919 0.1231

1:24 0.0471 0.0773 0.0988 0.1342 0.0462 0.0744 0.0931 0.1247

1:25 0.0477 0.0782 0.1001 0.1359 0.0468 0.0753 0.0943 0.1262

126 0.0483 0.0792 0.1013 0.1376 0.0473 0.0763 0.0954 0.1278

1:27 0.0489 0.0802 0.1026 0.1393 0.0479 0.0772 0.0966 0.1294

1:28 0.0495 0.0811 0.1038 0.1410 0.0485 0.0781 0.0978 0.1309

1:29 0.0501 0.0821 0.1050 0.1427 0.0491 0.0791 0.0989 0.1325

1:30 0.0507 0.0831 0.1063 0.1444 0.0497 0.0800 0.1001 0.1341

1:31 0.0513 0.0841 0.1075 0.1461 0.0502 0.0810 0.1013 0.1357

1:32 0.0519 0.0850 0.1088 0.1478 0.0508 0.0819 0.1025 0.1372

1:33 0.0525 0.0860 0.1100 0.1495 0.0514 0.0828 0.1037 0.1388

1:34 0.0531 0.0870 0.1113 0.1512 0.0520 0.0838 0.1048 0.1404

1:35 0.0537 0.0880 0.1126 0.1529 0.0526 0.0847 0.1060 0.1420

1:36 0.0543 0.0890 0.1138 0.1546 0.0532 0.0857 0.1072 0.1436

1:37 0.0549 0.0899 0.1151 0.1563 0.0538 0.0866 0,1084 0.1452

1:38 0.0555 0.0909 0.1163 0.1580 0.0543 0.0876 0.1096 0.1468

1:39 0.0561 0.0919 0.1176 0.1597 0.0549 0.0885 0.1108 0.1484

1:40 0.0567 0.0929 0.1189 0.1615 0.0555 0.0895 0.1120 0.1500

1:41 0.0573 0.0939 0.1201 0.1632 0.0561 0.0904 0.1132 0.1516

1:42 0.0579 0.0949 0.1214 0.1649 0.0567 0.0914 0.1143 0.1532

1:43 0.0585 0.0959 0.1227 0.1666 0.0573 0.0923 0.1155 0.1548

1:44 0.0591 0.0969 0.1239 0.1683 0.0579 0.0933 0.1167 0.1564

1:45 0.0597 0.0979 0.1252 0.1701 0.0585 0.0942 0.1179 0.1580

1:46 0.0603 0.0989 0.1265 0.1718 0.0591 0.0952 0.1191 0.1596

1:47 0.0609 0.0999 0.1278 0.1735 0.0597 0.0962 0.1203 0.1612

1:48 0.0615 0.1009 0.1290 0.1753 0.0603 0.0971 0.1215 0.1628

1:49 0.0621 0.1019 0.1303 0.1770 0.0609 0.0981 0.1228 0.1644

1:50 0.0627 0.1029 0.1316 0.1788 0.0615 0.0990 0.1240 0.1660

1:51 0.0634 0.1039 0.1329 01805 0.0621 0.1000 0.1252 0.1677

1:52 0.0640 0.1049 0.1342 0.1822 0.0627 0.1010 0.1264 0.1693

1:53 0.0646 0.1059 0.1354 0.1840 0.0633 0.1019 0.1276 0.1709

1:54 0.0652 0.1069 0.1367 0.1857 0.0639 0.1029 0.1288 0.1725

1:55 0.0658 0.1079 0.1380 0.1875 0.0645 0.1039 0.1300 0.1742

1:56 0.0664 0.1089 0.1393 0.1893 0.0651 0.1049 0.1312 0.1758

1:57 0.0670 0.1099 0.1406 0.1910 0.0657 0.1058 0.1325 0,1774

1:58 0.0677 0.1109 0.1419 0.1928 0.0663 0.1068 0.1337 0.1791

1:59 0.0683 0.1119 0.1432 0.1945 0.0669 0.1078 0.1349 0.1807
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2:00 0.0689 0.1129 0.1445 0.1963 0.0675 0.1088 0.1361 0.1823

2:01 0.0695 0.1140 0,1458 0.1981 0.0681 0.1097 0.1373 0.1840

2:02 0.0701 0.1150 0.1471 0.1998 0.0687 0.1107 0.1386 0.1856

2:03 0.0708 0.1160 0.1484 0.2016 0.0693 0.1117 0.1398 0.1873

2:04 0.0714 0.1170 0.1497 0.2034 0.0699 0.1127 0.1410 0.1889

2:05 0.0720 0.1180 0.1510 0.2052 0.0706 0.1137 0.1423 0.1906

2:06 0.0726 0.1191 0.1523 0.2070 0.0712 0.1146 0.1435 0.1922

2:07 0.0732 0.1201 0.1536 0,2087 0.0718 0.1156 0.1447 0.1939

2:08 0.0739 0.1211 0.1549 0.2105 0.0724 0.1166 0.1460 0.1956

2:09 0.0745 0.1221 0.1563 0.2123 0.0730 0.1176 0.1472 0.1972

2:10 0.0751 0.1232 0.1576 0.2141 0.0736 0.1186 0.1484 0.1989

2:11 0.0758 0.1242 0.1589 0.2159 0.0742 0.1196 0.1497 0.2005

2:12 0.0764 0.1252 0.1602 0.2177 0.0748 0.1206 0.1509 0.2022

2:13 0.0770 0.1263 0.1615 0.2195 0.0755 0.1216 0.1522 0.2039

2:14 0.0776 0.1273 0.1629 0.2213 0.0761 0.1226 0.1534 0.2056

2:15 0.0783 0.1283 0.1642 0.2231 0.0767 0.1236 0.1547 0.2072

2:16 0.0789 0.1294 0.1655 0.2249 0.0773 0.1246 0.1559 0.2089

2:17 0.0795 0.1304 0.1668 0.2267 0.0779 0.1256 0.1572 0.2106

2:18 0.0802 0.1314 0.1682 0.2285 0.0786 0.1266 0.1584 0.2123

2:19 0.0808 0.1325 0.1695 0.2303 0.0792 0.1276 0.1597 0.2140

2:20 0.0814 0.1335 0.1708 0.2322 0.0798 0.1286 0.1609 0.2157

2:21 0.0821 0.1346 0.1722 0.2340 0.0804 0.1296 0.1622 0.2173

2:22 0.0827 0.1356 0.1735 0.2358 0.0810 0.1306 0.1635 0.2190

2:23 0.0834 0.1367 0.1749 0.2376 0.0817 0.1316 0.1647 0.2207

2:24 0.0840 0.1377 0.1762 0.2394 0.0823 0.1326 0.1660 0.2224

2:25 0.0846 0.1388 0.1775 0.2413 0.0829 0.1336 0.1673 0.2241

2:26 0.0853 0.1398 0.1789 0.2431 0.0836 0.1346 0.1685 0.2258

2:27 0.0859 0.1409 0.1802 0.2449 0.0842 0.1356 0.1698 0.2275

2:28 0.0866 0.1419 0.1816 0.2468 0.0848 0.1367 0.1711 0.2292

2:29 0.0872 0.1430 0.1829 0.2486 0.0855 0.1377 0.1723 0.2309

2:30 0.0879 0.1440 0.1843 0.2505 0.0861 0.1387 0.1736 0.2327

2:31 0.0885 0.1451 0.1856 0.2523 0.0867 0.1397 0.1749 0.2344

2:32 0.0892 0.1462 0.1870 0.2541 0.0874 0.1407 0.1762 0.2361

2:33 0.0898 0.1472 0.1884 0.2560 0.0880 0.1418 0.1775 0.2378

2:34 0.0905 0.1483 0.1897 0.2578 0.0886 0.1428 0.1787 0.2395

2:35 0.0911 0.1493 0.1911 0.2597 0.0893 0.1438 0.1800 0.2412

2:36 0.0918 0.1504 0.1925 0.2616 0.0899 0.1448 0.1813 0.2430

2:37 0.0924 0.1515 0.1938 0.2634 0.0905 0.1459 0.1826 0.2447

2:38 0.0931 0.1526 0.1952 0.2653 0.0912 0.1469 0.1839 0.2464

2:39 0.0937 0.1536 0.1966 0.2672 0.0918 0.1479 0.1852 0.2482

2:40 0.0944 0.1547 0.1979 0.2690 0.0925 0.1490 0.1865 0.2499
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2:41 0.0950 0.1558 0.1993 0.2709 0.0931 0.1500 0.1878 0.2517

2:42 0.0957 0.1568 0.2007 0.2728 0.0937 0.1510 0.1891 0.2534

2:43 0.0963 0.1579 0.2021 0.2746 0.0944 0.1521 0.1904 0.2551

2:44 0.0970 0.1590 0.2035 0.2765 0.0950 0.1531 0.1917 0.2569

2:45 0.0977 0.1601 0.2048 0.2784 0.0957 0.1542 0.1930 0.2586

2:46 0.0983 0.1612 0.2062 0.2803 0.0963 0.1552 0.1943 0.2604

2:47 0.0990 0.1622 0.2076 0.2822 0.0970 0.1562 0.1956 0.2622

2:48 0.0996 0.1633 0.2090 0.2841 0.0976 0.1573 0.1969 0.2639

2:49 0.1003 0.1644 0.2104 0.2860 0.0983 0.1583 0.1982 0.2657

2:50 0.1010 0.1655 0.2118 0.2879 0.0989 0.1594 0.1995 0.2674

2:51 0.1016 0.1666 0.2132 0.2898 0.0996 0.1604 0.2008 0.2692

2:52 0.1023 0.1677 0.2146 0.2917 0.1002 0.1615 0.2022 0.2710

2:53 0.1030 0.1688 0.2160 0.2936 0.1009 0.1625 0.2035 0.2727

2:54 0.1036 0.1699 0.2174 0.2955 0.1015 0.1636 0.2048 0.2745

2:55 0.1043 0.1710 0.2188 0.2974 0.1022 0.1647 0.2061 0.2763

2:56 0.1050 0.1721 0.2202 0.2993 0.1029 0.1657 0.2075 0.2781

2:57 0.1056 0.1732 0.2216 0.3012 0.1035 0.1668 0.2088 0.2799

2:58 0.1063 0.1743 0.2230 0.3031 0.1042 0.1678 0.2101 0.2816

2:59 0.1070 0.1754 0.2244 0.3051 0.1048 0.1689 0.2114 0.2834

3:00 0.1077 0.1765 0.2258 0.3070 0.1055 0.1700 0.2128 0.2852

3:01 0.1083 0.1776 0.2273 0.3089 0.1062 0.1710 0.2141 0.2870

3:02 0.1090 0.1787 0.2287 0.3109 0.1068 0.1721 0.2155 0.2888

3:03 0.1097 0.1798 0.2301 0.3128 0.1075 0.1732 0.2168 0.2906

3:04 0.1104 0.1809 0.2315 0.3147 0.1081 0.1742 0.2181 0.2924

3:05 0.1111 0.1820 0.2330 0.3167 0.1088 0.1753 0.2195 0.2942

3:06 0.1117 0.1832 0.2344 0.3186 0.1095 0.1764 0.2208 0.2960

3:07 0,1124 0.1843 0.2358 0.3206 0.1101 0.1775 0.2222 0.2978

3:08 0.1131 0.1854 0,2372 0.3225 0.1108 0.1785 0.2235 0.2996

3:09 0,1138 0.1865 0.2387 0.3245 0.1115 0.1796 0.2249 0.3015

3:10 0.1145 0.1876 0.2401 0.3264 0.1122 0.1807 0.2262 0.3033

3:11 0.1151 0.1888 0.2416 0.3284 0.1128 0.1818 0.2276 0.3051

3:12 0.1158 0.1899 0.2430 0.3303 0,1135 0.1829 0.2289 0.3069

3:13 0.1165 0.1910 0.2444 0.3323 0.1142 0.1840 0.2303 0.3088

3:14 0.1172 0.1922 0.2459 0.3343 0.1148 0.1850 0.2317 0.3106

3:15 0.1179 0.1933 0.2473 0.3363 0.1155 0.1861 0.2330 0.3124

3:16 0.1186 0.1944 0.2488 0.3382 0.1162 0.1872 0.2344 0.3143

3:17 0.1193 0.1955 0.2502 0.3402 0.1169 0.1883 0.2358 0.3161

3:18 0.1200 0.1967 0.2517 0.3422 0.1176 0.1894 0.2371 0.3179

3:19 0.1207 0.1978 0.2531 0.3442 0.1182 0.1905 0.2385 0.3198

320 0.1214 0.1990 0.2546 0.3462 0.1189 0.1916 0.2399 0.3216

3:21 0.1221 0.2001 0.2561 0.3481 0.1196 0.1927 0.2413 0.3235
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322 0.1228 0.2012 0.2575 0.3501 0.1203 0,1938 0.2427 0.3253

3:23 0.1235 0.2024 0.2590 0.3521 0.1210 0.1949 0.2440 0.3272

324 0.1242 0.2035 0.2605 0.3541 0.1216 0.1960 0.2454 0.3291

3:25 0.1249 0.2047 0.2619 0.3561 0.1223 0.1971 0.2468 0.3309

3:26 0.1256 0.2058 0.2634 0.3581 0.1230 0.1982 0.2482 0.3328

3:27 0.1263 0.2070 0.2649 0.3602 0.1237 0.1993 0.2496 0.3347

328 0.1270 0.2081 0.2664 0.3622 0.1244 0.2005 0.2510 0.3365

3:29 0.1277 0.2093 0.2678 0.3642 0.1251 0.2016 0.2524 0.3384

3:30 0.1284 0.2105 0.2693 0.3662 0.1258 0.2027 0.2538 0.3403

3:31 0.1291 0.2116 0.2708 0.3682 0.1265 0.2038 0.2552 0.3422

3:32 0.1298 0.2128 0.2723 0.3703 0.1272 0.2049 0.2566 0.3440

3:33 0.1305 0.2139 0.2738 0.3723 0.1279 0.2060 0.2580 0.3459

3:34 0.1312 0.2151 0.2753 0.3743 0.1286 0.2072 0.2594 0.3478

3:35 0.1319 0.2163 0.2768 0.3764 0.1293 0.2083 0.2608 0.3497

3:36 0.1326 0.2175 0.2783 0.3784 0.1300 0.2094 0.2622 0.3516

3:37 0.1333 0.2186 0.2798 0.3804 0.1307 0.2105 0.2636 0.3535

3:38 0.1341 0.2198 0.2813 0.3825 0.1314 0.21 17 0.2650 0.3554

3:39 0.1348 0.2210 0.2828 0.3845 0.1321 0.2128 0.2665 0.3573

3:40 0.1355 0.2221 0.2843 0.3866 0.1328 0.2139 0.2679 0.3592

341 0.1362 0.2233 0.2858 0.3886 0.1335 0.2151 0.2693 0.3611

3:42 0.1369 0.2245 0.2873 0.3907 0.1342 0.2162 0.2707 0.3631

343 0.1377 0.2257 0.2888 0.3928 0.1349 0.2174 0.2722 0.3650

3:44 0.1384 0.2269 0.2903 0.3948 0.1356 0.2185 0.2736 0.3669

345 0.1391 0.2281 0.2919 0.3969 0.1363 0.2196 0.2750 0.3688

3:46 0.1398 0.2292 0.2934 0.3990 0.1370 0.2208 0.2765 0.3708

3:47 0.1406 0.2304 0.2949 0.4011 0.1377 0.2219 0.2779 0.3727

3:48 0.1413 0.2316 0.2964 0.4031 0.1384 0.2231 0.2793 0.3746

3:49 0.1420 0.2328 0.2980 0.4052 0.1391 0.2242 0.2808 0.3766

3:50 0.1427 0.2340 0.2995 0.4073 0.1399 0.2254 0.2822 0.3785

3:51 0.1435 0.2352 0.3010 0.4094 0.1406 0.2265 0.2837 0.3805

3:52 0.1442 0.2364 0.3026 0.4115 0.1413 0.2277 0.2851 0.3824

3:53 0.1449 0.2376 0.3041 0.4136 0.1420 0.2289 0.2866 0.3844

3:54 0.1457 0.2388 0.3056 0.4157 0.1427 0.2300 0.2880 0.3863

3:55 0.1464 0.2400 0.3072 0.4178 0.1435 0.2312 0.2895 0.3883

3:56 0.1471 0.2412 0.3087 0.4199 0.1442 0.2323 0.2909 0.3902

3:57 0.1479 0.2424 0.3103 0.4220 0.1449 0.2335 0.2924 0.3922

3:58 0.1486 0.2437 0.3118 0.4241 0.1456 0.2347 0.2939 0.3942

3:59 0.1494 0.2449 0.3134 0.4263 0.1463 0.2358 0.2953 0.3962

4:00 0.1501 0.2461 0.3150 0.4284 0.1471 0.2370 0.2968 0.3981

401 0.1508 0.2473 0.3165 0.4305 0.1478 0.2382 0.2983 0.4001

402 0.1516 0.2485 0.3181 0.4326 0.1485 0.2394 0.2997 0.4021
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403 0.1523 0.2497 0.3196 0.4348 0.1493 0.2405 0.3012 0.4041

4:04 0.1531 0.2510 0.3212 0.4369 0.1500 0.2417 0.3027 0.4061

405 0.1538 0.2522 0.3228 0.4390 0.1507 0.2429 0.3042 0.4081

4:06 0.1546 0.2534 0.3244 0.4412 0.1515 0.2441 0.3057 0.4101

407 0.1553 0.2547 0.3259 0.4433 0,1522 0.2453 0.3071 0.4121

4:08 0.1561 0.2559 0.3275 0.4455 0.1529 0.2465 0.3086 0.4141

409 0.1568 0.2571 0.3291 0.4477 0.1537 0.2477 0.3101 0.4161

4:10 0.1576 0.2584 0.3307 0.4498 0.1544 0.2488 0.3116 0.4181

4:11 0.1583 0.2596 0.3323 0.4520 0.1552 0.2500 0.3131 0.4201

412 0.1591 0.2608 0.3339 0.4541 0.1559 0.2512 0.3146 0.4221

4:13 0.1599 0.2621 0.3355 0.4563 0.1566 0.2524 0.3161 0.4241

414 0.1606 0.2633 0.3371 0.4585 0.1574 0.2536 0.3176 0.4262

4:15 0.1614 0.2646 0.3387 0.4607 0.1581 0.2548 0.3191 0.4282

4:16 0.1621 0.2658 0.3403 0.4629 0.1589 0.2560 0.3207 0.4302

4:17 0.1629 0.2671 0.3419 0.4650 0.1596 0.2573 0.3222 0.4323

4:18 0.1637 0.2683 0.3435 0.4672 0.1604 0.2585 0.3237 0.4343

419 0.1644 0.2696 0.3451 0.4694 0.1611 0.2597 0.3252 0.4363

4:20 0.1652 0.2709 0.3467 0.4716 0.1619 0.2609 0.3267 0.4384

421 0.1660 0.2721 0.3483 0.4738 0.1626 0.2621 0.3282 0.4404

4:22 0.1668 0.2734 0.3499 0.4760 0.1634 0.2633 0.3298 0.4425

423 0.1675 0.2747 0.3515 0.4783 0.1641 0.2645 0.3313 0.4445

4:24 0.1683 0.2759 0.3532 0.4805 0.1649 0.2658 0.3328 0.4466

425 0.1691 0.2772 0.3548 0.4827 0.1657 0.2670 0.3344 0.4487

4:26 0.1698 0.2785 0.3564 0.4849 0.1664 0.2682 0.3359 0.4507

427 0.1706 0.2797 0.3581 0.4871 0.1672 0.2694 0.3375 0.4528

4:28 0.1714 0.2810 0.3597 0.4894 0.1679 0.2707 0.3390 0.4549

4:29 0.1722 0.2823 0.3613 0.4916 0.1687 0.2719 0.3405 0.4570

4:30 0.1730 0.2836 0.3630 0.4939 0.1695 0.2731 0.3421 0.4591

431 0.1737 0.2849 0.3646 0.4961 0.1702 0.2744 0.3436 0.4611

4:32 0.1745 0.2862 0.3663 0.4983 0.1710 0.2756 0.3452 0.4632

433 0.1753 0.2874 0.3679 0.5006 0.1718 0.2769 0.3468 0.4653

4:34 0.1761 0.2887 0.3696 0.5029 0.1726 0.2781 0.3483 0.4674

435 0.1769 0.2900 0.3712 0.5051 0.1733 0.2794 0.3499 . 0.4695

4:36 0.1777 0.2913 0.3729 0.5074 0.1741 0.2806 0.3515 0.4716

4:37 0.1785 0.2926 0.3746 0.5097 0.1749 0.2819 0.3530 0.4738

438 0.1793 0.2939 0.3762 0.5119 0.1757 0.2831 0.3546 0.4759

4:39 0.1801 0.2952 0.3779 0.5142 0.1764 0.2844 0.3562 0.4780

4:40 0.1809 0.2965 0.3796 0.5165 0.1772 0.2856 0.3578 0.4801

441 0.1817 0.2978 0.3812 0.5188 0.1780 0.2869 0.3593 0.4822

442 0.1825 0.2992 0.3829 0.5211 0.1788 0.2881 0.3609 0.4844

443 0.1833 0.3005 0.3846 0.5234 0.1796 0.2894 0.3625 0.4865
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444 0.1841 0.3018 0.3863 0,5257 0.1803 0.2907 0.3641 0.4887

4:45 0.1849 0.3031 0.3880 0.5280 0.1811 0.2920 0.3657 0.4908

446 0.1857 0.3044 0.3897 0.5303 0.1819 0.2932 0.3673 0.4929

4:47 0.1865 0.3057 0.3914 0.5326 0.1827 0.2945 0.3689 0.4951

448 0.1873 0.3071 0.3931 0.5349 0.1835 0.2958 0.3705 0.4973

4:49 0.1881 0.3084 0.3948 0.5372 0.1843 0.2971 0.3721 0.4994

4:50 0.1889 0.3097 0.3965 0.5396 0.1851 0.2983 0.3737 0.5016

451 0.1897 0.3111 0.3982 0.5419 0.1859 0.2996 0.3753 0.5038

4:52 0.1905 0.3124 0.3999 0.5442 0.1867 0.3009 0.3769 0.5059

453 0.1913 0.3137 0.4016 0.5466 0.1875 0.3022 0.3785 0.5081

4:54 0.1922 0.3151 0.4033 0.5489 0.1883 0.3035 0.3802 0.5103

4:55 0.1930 0.3164 0.4050 0.5512 0.1891 0.3048 0.3818 0.5125

4:56 0.1938 0.3178 0.4068 0.5536 0.1899 0.3061 0.3834 0.5147

4:57 0.1946 0.3191 0.4085 0.5560 0.1907 0.3074 0.3850 0.5169

4:58 0.1954 0.3205 0.4102 0.5583 0.1915 0.3087 0.3867 0.5191

4:59 0.1963 0.3218 0.4120 0.5607 0.1923 0.3100 0.3883 0.5213

5:00 0.1971 0.3232 0.4137 0.5631 0.1931 0.3113 0.3900 0.5235

5:01 0.1979 0.3245 0.4154 0.5654 0.1939 0.3126 0.3916 0.5257

5:02 0.1988 0.3259 0.4172 0.5678 0.1947 0.3139 0.3932 0.5279

5:03 0.1996 0.3273 0.4189 0.5702 0.1956 0.3152 0.3949 0.5301

5:04 0.2004 0.3286 0.4207 0.5726 0.1964 0.3165 0.3965 0.5323

5:05 0.2013 0.3300 0.4224 0.5750 0.1972 0.3179 0.3982 0.5346

5:06 0.2021 0.3314 0.4242 0.5774 0.1980 0.3192 0.3999 0.5368

5:07 0.2029 0.3328 0.4260 0.5798 0.1988 0.3205 0.4015 0.5390

5:08 0.2038 0.3341 0.4277 0.5822 0.1997 0.3218 0.4032 0.5413

5:09 0.2046 0.3355 0.4295 0.5846 0.2005 0.3232 0.4049 0.5435

5:10 0.2055 0.3369 0.4313 0.5870 0.2013 0.3245 0.4065 0.5458

5:11 0.2063 0.3383 0.4330 0.5895 0.2021 0.3258 0.4082 0.5480

5:12 0.2071 0.3397 0.4348 0.5919 0.2030 0.3272 0.4099 0.5503

5:13 0.2080 0.3411 0.4366 0.5943 0.2038 0.3285 0.4116 0.5526

5:14 0.2088 0.3425 0.4384 0.5968 0.2046 0.3299 0.41 33 05548

5:15 0.2097 0.3439 0.4402 0.5992 0.2055 0.3312 0.4150 0.5571

5:16 0.2105 0.3453 0.4420 0.6016 0.2063 0.3326 0.4166 0.5594

5:17 0.2114 0.3467 0.4438 0.6041 0.2071 0.3339 0.4183 0.5617

5:18 0.2123 0.3481 0.4456 0.6066 0.2080 0.3353 0.4200 0.5640

5:19 0.2131 0.3495 0.4474 0.6090 0.2088 0.3366 0.4217 0.5663

5:20 0.2140 0.3509 0.4492 0.6115 0.2097 0.3380 0.4235 0.5686

5:21 0.2148 0.3523 0.4510 0.6140 0.2105 0.3393 0.4252 0.5709

5:22 0.2157 0.3537 0.4528 0.6164 0.2114 0.3407 0.4269 0.5732

5:23 0.2166 0.3551 0.4546 0.6189 0.2122 0.3421 0.4286 0.5755

524 0.2174 0.3566 0.4565 0.6214 0.2131 0.3435 0.4303 0.5778
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525 0.2183 0.3580 0.4583 0.6239 0.2139 0.3448 0.4320 0.5801

526 0.2192 0.3594 0.4601 0.6264 0.2148 0.3462 0.4338 0.5825

527 0.2201 0.3608 0.4619 0.6289 0.2156 0.3476 0.4355 0.5848

5:28 0.2209 0.3623 0.4638 0.6314 0.2165 0.3490 0.4372 0.5871

5:29 0.2218 0.3637 0.4656 0.6339 0.2173 0.3504 0.4390 0.5895

5:30 0.2227 0.3652 0.4675 0.6365 0.2182 0.3517 0.4407 0.5918

531 0.2236 0.3666 0.4693 0.6390 0.2191 0.3531 0.4425 0.5942

5:32 0.2244 0.3680 0.4712 0.6415 0.2199 0.3545 0.4442 0.5965

5:33 0.2253 0.3695 0.4730 0.6441 0.2208 0.3559 0.4460 0.5989

5:34 0.2262 0.3709 0.4749 0.6466 0.2217 0.3573 0,4477 0.6013

535 0.2271 0.3724 0.4768 0.6492 0.2225 0.3587 0.4495 0.6036

5:36 0.2280 0.3739 0.4786 0.6517 0.2234 0.3601 0.4513 0.6060

5:37 0.2289 0.3753 0.4805 0.6543 0,2243 0.3615 0.4530 0.6084

5:38 0.2298 0.3768 0.4824 0.6568 0.2251 0.3630 0.4548 0.6108

5:39 0.2307 0.3783 0.4843 0.6594 0.2260 0.3644 0.4566 0.6132

0.2316 0.3797 0.4862 0.6620 0.2269 0.3658 0.4584 0.6156

5:41 0.2325 0.3812 0.4880 0.6646 0.2278 0.3672 0.4601 0.6180

5:42 0.2334 0.3827 0.4899 0.6672 0.2287 0.3686 0.4619 0.6204

5:43 0.2343 0.3842 0.4918 0.6697 0.2295 03701 0.4637 0.6228

5:44 0.2352 0.3856 0.4937 0.6723 0.2304 0.3715 0.4655 0.6252

5:45 0.2361 0.3871 0.4956 0.6749 0.2313 0.3729 0.4673 0.6277

5:46 0.2370 0.3886 0.4976 0.6776 0.2322 0.3744 0.4691 0.6301

5:47 0.2379 0.3901 0.4995 0.6802 0.2331 0.3758 0.4709 0.6325

5:48 0.2388 0.3916 0.5014 0.6828 0.2340 0.3772 0.4727 0.6350

5:49 0.2397 0.3931 0.5033 0.6854 0.2349 0.3787 0.4746 0.6374

5:50 0.2406 0.3946 0.5052 0.6881 0.2358 0.3801 0.4764 0.6399

5:51 0.2416 0.3961 0.5072 0.6907 0.2367 0.3816 0.4782 0.6423

5:52 0.2425 0.3976 0.5091 0.6933 0.2376 0.3831 0.4800 0.6448

5:53 0.2434 0.3991 0.5110 0.6960 0.2385 0.3845 0.4819 0.6473

5:54 0.2443 0.4007 0.51 30 0.6987 0.2394 0.3860 0.4837 0.6497

5:55 0.2452 0.4022 0.5149 0.7013 0.2403 0.3874 0.4855 0.6522

5:56 0.2462 0.4037 0.5169 0.7040 0.2412 0.3889 0.4874 0.6547

5:57 0.2471 0.4052 0.51 88 0.7067 0.2421 0.3904 0.4892 0.6572

5:58 0.2480 0.4068 0.5208 0.7093 0.2430 0.3919 0.4911 0.6597

5:59 0.2490 0.4083 0.5228 0.71 20 0.2440 0.3933 0.4929 0.6622

6:00 0.2499 0.4098 0.5247 0.7147 0.2449 0.3948 0.4948 0.6647

6:01 0.2509 0.4116 0.5271 0.7181 0.2459 0.3965 0.4970 0.6679

6:02 0.2519 0.4133 0.5294 0.7216 0.2469 0.3982 0.4992 0.6711

6:03 0.2529 0,4151 0.5317 0.7250 0.2479 0.3999 0.5015 0.6744

6:04 0.2540 0.4168 0.5340 0.7284 0.2488 0.4016 0.5037 0.6776

6:05 0.2550 0.4186 0.5363 0.7319 0.2498 0.4033 0.5059 0.6808
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6:06 0.2560 0.4204 0.5387 0.7353 0.2508 0.4050 0.5082 0.6841

6:07 0.2570 0.4221 0.5410 0.7388 0.2518 0.4067 0.5104 0.6873

6:08 0.2580 0.4239 0.5433 0.7422 0.2528 0.4084 0.5127 0.6906

6:09 0.2591 0.4257 0.5457 0.7457 0.2539 0.4101 0.5149 0.6939

6:10 0.2601 0.4275 0.5480 0.7492 0.2549 0.4118 0.5172 0.6971

6:11 0.2611 0.4292 0.5504 0.7527 0.2559 0.4135 0.5195 0.7004

6:12 0.2622 0.4310 0.5528 0.7562 0.2569 0.4152 0.5217 0.7037

6:13 0.2632 0.4328 0.5551 0.7597 0.2579 0.4169 0.5240 0.7070

6:14 0.2642 0.4346 0.5575 0.7632 0.2589 0.4187 0.5263 0.7103

6:15 0.2653 0.4364 0.5599 0.7667 0.2599 0.4204 0.5286 0.7136

6:16 0.2663 0.4382 0.5623 0.7702 0.2610 0.4221 0.5309 0.7170

6:17 0.2674 0.4400 0.5647 0.7737 0.2620 0.4239 0.5332 0.7203

6:18 0.2684 0.4418 0.5671 0.7773 0.2630 0.4256 0.5355 0.7236

6:19 0.2695 0.4437 0.5695 0.7808 0.2640 0.4274 0.5378 0.7270

6:20 0.2705 0.4455 0.5719 0.7844 0.2651 0.4291 0.5401 0.7303

6:21 0.2716 0.4473 0.5743 0.7880 0.2661 0.4309 0.5424 0.7337

6:22 0.2726 0.4491 0.5767 0.7915 0.2671 0.4326 0.5448 0.7370

6:23 0.2737 0.4510 0.5791 0.7951 0.2682 0.4344 0.5471 0.7404

6:24 0.2748 0.4528 0.5815 0.7987 0.2692 0.4362 0.5494 0.7438

6:25 0.2758 0.4546 0.5840 0.8023 0.2703 0.4379 0.5518 0.7472

6:26 0.2769 0.4565 0.5864 0.8059 0.2713 0.4397 0.5541 0.7506

6:27 0.2780 0.4583 0.5889 0.8095 0.2724 0,4415 0.5565 0.7540

6:28 0.2790 0.4602 0.5913 0.8132 0.2734 0.4433 0.5588 0.7574

6:29 0.2801 0.4621 0.5938 0.8168 0.2745 0.4451 0.5612 0.7608

6:30 0.2812 0.4639 0.5962 0.8204 0.2755 0.4469 0.5636 0.7643

6:31 0.2823 0.4658 0.5987 0.8241 0.2766 0.4487 0.5660 0.7677

6:32 0.2834 0.4677 0.6012 0.8278 0.2776 0.4505 0.5683 0.7712

6:33 0.2845 0.4695 0.6037 0.8314 0.2787 0.4523 0.5707 0.7746

6:34 0.2855 0.4714 0.6062 0.8351 0.2798 0.4541 0.5731 0.7781

6:35 0.2866 0.4733 0.6087 0.8388 0.2808 0.4559 0.5755 0.7816

6:36 0.2877 0.4752 0.6112 0.8425 0.2819 0.4577 0.5779 0.7850

6:37 0.2888 0.4771 0.61 37 0.8462 0.2830 0.4595 0.5803 0.7885

6:38 0.2899 0.4790 0.6162 0.8499 0.2841 0.4614 0.5828 0.7920

6:39 0.2910 0.4809 0.61 87 0.8536 0.2851 0.4632 0.5852 0.7955

6A0 0.2921 0.4828 0.6212 0.8574 0.2862 0.4650 0.5876 0.7991

6:41 0.2933 0.4847 0.6237 0.8611 0.2873 0.4669 0.5900 0.8026

6:42 0.2944 0.4866 0.6263 0.8648 0.2884 0.4687 0.5925 0.8061

6:43 0.2955 0.4886 0.6288 0.8686 0.2895 0.4706 0.5949 0.8097

6:44 0.2966 0.4905 0.6314 0.8724 0.2906 0.4724 0.5974 0.81 32

6:45 0.2977 0.4924 0.6339 0.8762 0.2917 0.4743 0.5998 0.8168

6:46 0.2988 0.4944 0.6365 0.8799 0.2928 0.4762 0.6023 0.8203
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6:47 0.3000 0.4963 0.6391 0.8837 0.2939 0.4780 0.6048 0.8239

6:48 0.3011 0.4983 0.6416 0.8876 0.2950 0.4799 0.6073 0.8275

6:49 0.3022 0.5002 0.6442 0.8914 0.2961 0.4818 0.6097 0.8311

6:50 0.3034 0.5022 0.6468 0.8952 0.2972 0.4837 0.6122 0.8347

6:51 0.3045 0.5041 0.6494 0.8990 0.2983 0.4856 0.6147 0.8383

6:52 0.3056 0.5061 0.6520 0.9029 0.2994 0,4575 0.6172 0.8419

6:53 0.3068 0.5081 0.6546 0.9067 0.3005 0.4894 0.6197 0.8456

6:54 0.3079 0.5100 0.6572 0.9106 0.3017 0.4913 0.6223 0.8492

6:55 0.3091 0.5120 0.6599 0.9145 0.3028 0.4932 0.6248 0.8529

6:56 0.3102 0.5140 0.6625 0.9183 0.3039 0.4951 0.6273 0.8565

6:57 0.31 14 0.5160 0.6651 0.9222 0.3050 0.4970 0.6299 0.8602

6:58 0.3125 0.5180 0.6678 0.9261 0.3062 0.4989 0.6324 0.8639

6:59 0.31 37 0.5200 0.6704 0.9300 0.3073 0.5009 0.6349 0.8676

7:00 0.3149 0.5220 0.6731 0.9340 0.3085 0.5028 0.6375 0.8713

7:01 0.3160 0.5240 0.6757 0.9379 0.3096 0.5047 0.6401 0.8750

7:02 0.3172 0.5261 0,6784 0.9419 0.3107 0.5067 0.6426 0.8787

7:03 0.3184 0.5281 0.6811 0.9458 0.3119 0.5086 0.6452 0.8824

7:04 0.3196 0.5301 0.6838 0.9498 0.3130 0.5106 0.6478 0.8862

7:05 0.3207 0.5322 0.6865 0.9538 0.3142 0.5125 0.6504 0.8899

7:06 0.3219 0.5342 0.6892 0.9578 0.3154 0.5145 0.6530 0.8937

7:07 0.3231 0.5362 0.6919 0.9618 0.3165 0.5165 0.6556 0.8974

7:08 0.3243 0.5383 0.6946 0.9658 0.3177 0.5185 0.6582 0.9012

7:09 0.3255 0.5404 0.6973 0.9698 0.31 89 0.5204 0.6608 0.9050

7:10 0.3267 0.5424 0.7000 0.9738 0.3200 0.5224 0.6634 0.9088

7:11 0.3279 0.5445 0.7028 0.9779 0.3212 0,5244 0.6661 0.9126

7:12 0,3291 0.5466 0.7055 0.9819 0.3224 0.5264 0.6687 0.9164

7:13 0.3303 0.5486 0.7083 0.9860 0.3236 0.5284 0.6714 0.9203

7:14 0.3315 0.5507 0.7110 0.9900 0.3247 0.5304 0.6740 0.9241

7:15 0.3327 0.5528 0.7138 0.9941 0.3259 0.5324 0.6767 0.9280

7:16 0.3339 0.5549 0.7166 0.9982 0.3271 0.5345 0.6793 0.9318

7:17 0.3352 0.5570 0.7193 1.0023 0.3283 0.5365 0,6820 0.9357

7:18 0.3364 0.5591 0.7221 1.0065 0.3295 0.5385 0.6847 0.9396

7:19 0.3376 0.5613 0.7249 1.0106 0.3307 0.5406 0.6874 0.9435

7:20 0.3388 0.5634 0,7277 1.0147 0.3319 0.5426 0.6901 0.9474

7:21 0.3401 0.5655 0.7305 1.0189 0.3331 0.5446 0.6928 0.9513

7:22 0.3413 0.5676 0.7334 1.0230 0.3343 0.5467 0.6955 0.9552

7:23 0.3425 0.5698 0.7362 1.0272 0.3355 0.5488 0.6982 0.9592

7:24 0.3438 0.5719 0.7390 1.0314 0.3368 0.5508 0.7010 0.9631

7:25 0.3450 0.5741 0.7419 1.0356 0.3380 0.5529 0.7037 0.9671

7:26 0.3463 0.5762 0.7447 1.0398 0.3392 0.5550 0.7065 0.9710

7:27 0.3475 0.5784 0.7476 1.0441 0.3404 0.5571 0.7092 0.9750
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7:28 0.3488 0.5806 0.7505 1.0483 0.3417 0.5591 0.7120 0.9790

729 0.3501 0.5828 0.7533 1.0525 0.3429 0.5612 0.7147 0.9830

7:30 0.3513 0.5849 0.7562 1.0568 0.3441 0.5633 0.7175 0.9870

7:31 0.3526 0.5871 0.7591 1.0611 0.3454 0.5655 0.7203 0.9911

7:32 0.3539 0.5893 0.7620 1.0654 0.3466 0.5676 0.7231 0.9951

7:33 0.3552 0.5915 0.7649 1.0697 0.3479 0.5697 0.7259 0.9992

7:34 0.3564 0.5937 0.7678 1.0740 0.3491 0.5718 0.7287 1.0032

7:35 0.3577 0.5960 0.7708 1.0783 0.3504 0.5740 0.7315 1.0073

7:36 0.3590 0.5982 0.7737 1.0826 0.3517 0.5761 0.7344 1.0114

7:37 0.3603 0.6004 0.7767 1.0870 0.3529 0.5782 0.7372 1.01 55

7:38 0.3616 0.6026 0.7796 1.0913 0.3542 0.5804 0.7400 1.0196

7:39 0.3629 0.6049 0.7826 1.0957 0.3555 0.5826 0.7429 1.0237

7:40 0.3642 0.6071 0.7855 1.1001 0.3567 0.5847 0.7457 1.0279

7:41 0.3655 0.6094 0.7885 1.1045 0.3580 0.5869 0.7486 1.0320

7:42 0.3668 0.6117 0.7915 1.1089 0.3593 0.5891 0.7515 1.0362

7:43 0.3682 0.6139 0.7945 1.1134 0.3606 0.5913 0.7544 1.0404

7:44 0.3695 0.6162 0.7975 1.1178 0.3619 0.5935 0.7573 1.0446

7:45 0.3708 0.6185 0.8005 1.1223 0.3632 0.5957 0.7602 1.0488

7:46 0.3721 0.6208 0.8036 1.1267 0.3645 0.5979 0.7631 1.0530

7:47 0.3735 0.6231 0.8066 1.1312 0.3658 0.6001 0.7660 1.0572

7:48 0,3748 0.6254 0.8097 1.1357 0.3671 0.6023 0.7690 1.0615

7:49 0.3761 0.6277 0.8127 1.1402 0.3684 0.6045 0.7719 1.0657

7:50 0.3775 0.6300 0.8158 1.1448 0.3697 0.6068 0.7748 1.0700

7:51 0.3788 0.6323 0.8189 1.1493 0.3711 0.6090 0.7778 1.0743

7:52 0.3802 0.6347 0.8220 1.1538 0.3724 0.6113 0.7808 1.0786

7:53 0.3816 0.6370 0.8251 1.1584 0.3737 0.6135 0.7838 1.0829

7:54 0.3829 0.6394 0.8282 1.1630 0.3751 0.6158 0.7867 1.0872

7:55 0.3843 0.6417 0.8313 1.1676 0.3764 0.6180 0.7897 1.0915

7:56 0.3857 0.6441 0.8344 1.1722 0.3777 0.6203 0.7928 1.0959

7:57 0.3870 0.6465 0.8375 1.1768 0.3791 0.6226 0.7958 1.1003

7:58 0.3884 0.6489 0.8407 1.1815 0.3804 0.6249 0.7988 1.1046

7:59 0.3898 0.6512 0.8438 1.1861 0.3818 0.6272 0.8018 1.1090

8:00 0.3912 0.6536 0.8470 1.1908 0.3832 0.6295 0.8049 1.1134

8:01 0.3926 0.6560 0.8502 1.1955 0.3845 0.6318 0.8080 1.1179

8:02 0.3940 0.6585 0.8534 1.2002 0.3859 0.6342 0.8110 1.1223

8:03 0.3954 0.6609 0.8566 1.2049 0.3873 0.6365 0.8141 1.1267

8:04 0.3968 0.6633 0.8598 1.2096 0.3887 0.6388 0.8172 1.1312

8:05 0.3982 0.6657 0.8630 1.2144 0.3901 0.6412 0.8203 1.1357

8:06 0.3997 0.6682 0.8662 1.2192 0.3914 0.6435 0.8234 1.1402

8:07 0.4011 0.6706 0.8695 1.2239 0.3928 0.6459 0.8265 1.1447

8:08 0.4025 0.6731 0.8727 1.2287 0.3942 0.6483 0.8297 1.1492
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8:09 0.4039 0.6756 0.8760 1.2336 0.3956 0.6506 0.8328 1.1538

8:10 0.4054 0.6781 0.8792 1.2384 0.3970 0.6530 0.8359 1.1583

8:11 0.4068 0.6805 0.8825 1.2432 0.3985 0.6554 0.8391 1.1629

8:12 0.4083 0.6830 0.8858 1.2481 0.3999 0.6578 0.8423 1.1675

8:13 0.4097 0.6855 0.8891 1.2530 0.4013 0.6602 0.8455 1.1721

8:14 0.4112 0.6881 0.8924 1.2579 0.4027 0.6627 0.8487 1.1767

8:15 0.4127 0.6906 0.8958 1.2628 0.4042 0.6651 0.8519 1.1814

8:16 0.4141 0.6931 0.8991 1.2677 0.4056 0.6675 0.8551 1.1860

8:17 0.4156 0.6956 0.9025 1.2727 0.4070 0.6700 0.8583 1.1907

8:18 0.4171 0.6982 0.9058 1.2776 0.4085 0.6724 0.8616 1.1954

8:19 0.4186 0.7008 0.9092 1.2826 0.4099 0.6749 0.8648 1.2001

8:20 0.4201 0.7033 0.9126 1.2876 0.4114 0.6774 0.8681 1.2048

8:21 0.4216 0.7059 0.9160 1.2926 0.4129 0.6799 0.8713 1.2095

8:22 0.4231 0.7085 0.9194 1.2977 0.4143 0.6823 0.8746 1.2143

823 0.4246 0.7111 0.9228 1.3027 0.4158 0.6848 0.8779 1.2191

8:24 0.4261 0.7137 0.9263 1.3078 0.4173 0.6874 0.8812 1.2238

8:25 0.4276 0.7163 0.9297 1.3129 0.4188 0.6899 0,8846 1.2287

8:26 0.4291 0.7189 0.9332 1.3180 0.4203 0.6924 0.8879 1.2335

8:27 0.4307 0.7216 0.9367 1.3231 0.4218 0.6949 0.8913 1.2383

8:28 0.4322 0.7242 0.9402 1.3283 0.4233 0.6975 0.8946 1.2432

8:29 0.4337 0.7268 0.9437 1.3335 0.4248 0.7001 0.8980 1.2481

8:30 0.4353 0.7295 0.9472 1.3386 0.4263 0.7026 0.9014 1.2530

8:31 0.4368 0.7322 0.9507 1.3439 0.4278 0.7052 0.9048 1.2579

8:32 0.4384 0.7349 0.9543 1.3491 0.4294 0.7078 0.9082 1.2628

8:33 0.4400 0.7375 0.9578 1.3543 0.4309 0.7104 0.9116 1,2677

8:34 0,4415 0.7402 0.9614 1.3596 0.4324 0.7130 0.9150 1.2727

8:35 0.4431 0.7430 0.9650 1.3649 0.4340 0.7156 0.9185 1.2777

836 0.4447 0.7457 0.9686 1.3702 0.4355 0.7182 0.9220 1.2827

8:37 0.4463 0.7484 0.9722 1.3755 0.4371 0.7209 0.9254 1.2877

8:38 0.4479 0.7512 0.9758 1.3809 0.4386 0.7235 0.9289 1.2928

8:39 0.4495 0.7539 0.9794 1.3863 0.4402 0.7262 0.9324 1.2979

8:40 0.4511 0.7567 0.9831 1.3916 0.4418 0.7289 0.9359 1.3030

8:41 0.4527 0.7595 0.9868 1.3971 0.4434 0.7315 0.9395 1.3081

8:42 0.4543 0.7623 0.9904 1.4025 0.4450 0.7342 0.9430 1.3132

8:43 0.4560 0.7651 0.9941 1.4079 0.4465 0.7369 0.9466 1.3183

8:44 0.4576 0.7679 0.9978 1.4134 0.4481 0.7396 0.9502 1.3235

8:45 0.4592 0.7707 1.0016 1.4189 0.4498 0.7424 0.9537 1.3287

8:46 0.4609 0.7735 1.0053 1.4244 0.4514 0.7451 0.9573 1.3339

8:47 0.4626 0.7764 1.0091 1.4300 0.4530 0.7478 0.9610 1.3391

8:48 0.4642 0.7792 1.0128 1.4355 0.4546 0.7506 0.9646 1.3444

8:49 0.4659 0.7821 1.0166 1.4411 0.4562 0.7534 0.9682 1.3497

16

Drainage Criteria Manual Appendices B, D & F



8:50 0.4676 0.7850 1.0204 1.4467 0.4579 0.7561 0.9719 1.3550

8:51 0.4692 0.7879 1.0243 1.4524 0.4595 0.7589 0.9756 1,3603

8:52 0.4709 0.7908 1.0281 1.4580 0.4612 0.7617 0.9793 1.3656

8:53 0.4726 0.7937 1.0319 1.4637 0.4629 0.7645 0.9830 1.3710

8:54 0.4743 0.7966 1.0358 1.4694 0.4645 0.7674 0.9867 1.3764

8:55 0.4761 0.7996 1.0397 1.4751 0.4662 0.7702 0.9904 1.3818

8:56 0.4778 0.8025 1.0436 1.4809 0.4679 0.7730 0.9942 1.3872

8:57 0.4795 0,8055 1.0475 1.4867 0.4696 0.7759 0.9980 1.3927

8:58 0.4812 0.8085 1.0514 1.4925 0.4713 0.7788 1.0018 1.3981

8:59 0.4830 0.8115 1.0554 1.4983 0.4730 0.7817 1.0056 1.4036

9:00 0.4847 0.8145 1.0594 1.5041 0.4747 0.7846 1.0094 1.4092

9:01 0.4868 0.8183 1.0648 1.5130 0.4767 0.7883 1.0146 1.4174

9:02 0.4888 0.8221 1.0703 1.5219 0.4787 0.7920 1.0198 1.4257

9:03 0.4909 0.8260 1.0758 1.5309 0.4807 0.7958 1.0250 1.4340

9:04 0.4930 0.8299 1.0813 1.5398 0.4827 0.7996 1.0302 1.4424

9:05 0.4950 0.8337 1.0868 1.5488 0.4848 0.8034 1.0354 1.4508

9:06 0.4971 0.8376 1.0924 1.5579 0.4868 0.8072 1.0407 1.4592

9:07 0.4992 0.8416 1.0979 1.5670 0.4889 0.8110 1.0460 1.4677

9:08 0.5013 0.8455 1.1035 1.5761 0.4909 0.8149 1.0513 1.4762

9:09 0.5034 0.8494 1.1092 1.5852 0.4930 0.8187 1.0567 1.4847

9:10 0.5055 0.8534 1.1148 1.5944 0.4951 0.8226 1.0620 1.4932

9:11 0.5077 0.8574 1.1205 1.6036 0.4972 0.8265 1.0674 1.5018

9:12 0.5098 0.8614 1.1262 1.6129 0.4993 0.8304 1.0728 1.5105

9:13 0.5120 0.8654 1.1319 1.6222 0.5014 0.8343 1.0783 1.5191

9:14 0.5141 0.8694 1.1376 1.6315 0.5035 0.8383 1.0837 1.5278

9:15 0.5163 0.8735 1.1434 1.6409 0.5056 0.8422 1.0892 1.5365

9:16 0.5185 0.8776 1.1492 1.6503 0.5078 0.8462 1.0947 1.5453

9:17 0.5207 0.8817 1.1550 1.6597 0.5099 0.8502 1.1002 1.5541

9:18 0.5229 0.8858 1.1608 1.6692 0.5121 0.8542 1.1058 1.5630

9:19 0.5251 0.8899 1.1667 1.6788 0.5142 0.8582 1.1113 1.5718

9:20 0.5273 0.8940 1.1726 1.6883 0.5164 0.8623 1.1169 1.5808

9:21 0.5295 0.8982 1.1785 1.6979 0.5186 0.8664 1.1226 1.5897

9:22 0.5318 0.9024 1.1845 1.7076 0.5208 0.8705 1.1282 1.5987

9:23 0.5340 0.9066 1.1904 1.7173 0.5230 0.8746 1.1339 1.6078

9:24 0.5363 0.9108 1.1964 1.7270 0.5252 0.8787 1.1396 1.6168

9:25 0.5386 0.9151 1.2025 1.7368 0.5275 0.8828 1.1453 1.6259

9:26 0.5409 0.9193 1.2085 1.7466 0.5297 0.8870 1.1511 1.6351

9:27 0.5432 0.9236 1.2146 1.7565 0.5320 0.8912 1.1569 1.6443

9:28 0.5455 0.9279 1.2207 1.7664 0.5342 0.8954 1.1627 1.6535

9:29 0.5478 0.9322 1.2269 1.7763 0.5365 0.8996 1.1685 1.6628

9:30 0.5501 0.9366 1.2330 1.7863 0.5388 0.9039 1.1744 1.6721
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9:31 0.5525 0.9409 1.2392 1.7963 0.5411 0.9082 1.1803 1.6815

9:32 0.5549 0.9453 1.2455 1.8064 0.5434 0.9125 1.1862 1.6909

9:33 0.5572 0.9497 1.2517 1.8166 0.5457 0.9168 1.1921 1.7003

9:34 0.5596 0.9542 1.2580 1.8267 0.5460 0.9211 1.1981 1.7098

9:35 0.5620 0.9586 1.2643 1.8369 0.5504 0.9254 1.2041 1.7194

9:36 0.5644 0.9631 1.2707 1.8472 0.5527 0.9298 1.2102 1.7289

9:37 0.5668 0.9676 1.2771 1.8575 0.5551 0.9342 1.2162 1.7386

9:38 0.5693 0,9721 1.2835 1.8679 0.5575 0.9386 1.2223 1.7482

9:39 0.5717 0.9767 1.2899 1.8783 0.5599 0.9431 1.2285 1.7580

9:40 0.5742 0.9813 1.2964 1.8888 0.5623 0.9476 1.2346 1.7677

9:41 0.5767 0.9859 1.3029 1.8993 0.5647 0.9520 1.2408 1.7776

9:42 0.5792 0.9905 1.3095 1.9098 0.5672 0.9566 1.2470 1.7874

9:43 0.5817 0.9951 1.3160 1.9205 0.5696 0.9611 1.2533 1.7973

9:44 0.5842 0.9998 1.3227 1.9311 0.5721 0.9657 1.2596 1.8073

9:45 0.5867 1.0045 1.3293 1.9419 0.5746 0.9702 1.2659 1.8173

9:46 0.5893 1.0092 1.3360 1.9526 0.5770 0.9749 1.2722 1.8274

9:47 0.5918 1.0140 1.3427 1.9635 0.5796 0.9795 1.2786 1.8375

9:48 0.5944 1.0187 1.3495 1.9743 0.5821 0.9842 1.2851 1.8476

9:49 0.5970 1.0235 1.3562 1.9853 0.5846 0.9888 1.2915 1.8579

9:50 0.5996 1.0284 1.3631 1.9963 0.5872 0.9936 1.2980 1.8681

9:51 0.6022 1.0332 1.3699 2.0073 0.5897 0.9983 1.3045 1.8785

9:52 0.6049 1.0381 1.3768 2.0184 0.5923 1.0031 1.3111 1.8888

9:53 0.6075 1.0430 1.3838 2.0296 0.5949 1.0079 1.3177 1.8993

9:54 0.6102 1,0479 1.3908 2.0408 0.5975 1.0127 1.3243 1.9098

9:55 0.6129 1.0529 1.3978 2.0521 0.6002 1.0176 1.3310 1.9203

9:56 0.61 56 1.0579 1.4048 2.0635 0.6028 1.0224 1.3377 1.9309

9:57 0.6183 1.0629 1.4119 2.0749 0.6055 1.0273 1.3445 1.9416

9:58 0.6210 1.0680 1.4191 2.0864 0.6081 1.0323 1.3513 1.9523

9:59 0.6238 1.0731 1.4263 2.0979 0.6108 1.0373 1.3581 1.9631

10:00 0.6266 1.0782 1.4335 2.1095 0.6135 1.0423 1.3650 1.9740

10:01 0.6293 1.0834 1.4407 2.1212 0.6163 1.0473 1.3719 1.9849

10:02 0.6322 1.0885 1.4481 2.1329 0.6190 1.0523 1.3789 1.9958

10:03 0.6350 1.0938 1.4554 2.1447 0.6218 1.0574 1.3859 2.0069

10:04 0.6376 1.0990 1.4628 2.1566 0.6246 1.0626 1.3929 2.0180

10:05 0.6407 1.1043 1.4703 2.1685 0.6274 1.0677 1.4000 2.0292

10:06 0.6436 1.1096 1.4778 2.1805 0.6302 1.0729 1.4071 2.0404

10:07 0.6465 1.1149 1.4853 2.1926 0.6330 1.0781 1.4143 2.0517

10:08 0.6494 1.1203 1.4929 2.2048 06359 1.0834 1.4215 2.0631

10:09 0.6523 1.1257 1.5005 2.2170 0.6388 1.0887 1.4288 2.0745

10:10 0.6553 1.1312 1.5082 2.2293 0.6417 1.0940 1.4361 2.0860

10:11 0.6583 1.1367 1.5159 2.2416 0.6446 1.0994 1.4435 2.0976
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10:12 0.6613 1.1422 1.5237 2,2541 0.6475 1.1048 1.4509 2.1092

10:13 0.6643 1.1478 1.5315 2.2666 0.6505 1.1102 1.4584 2.1210

10:14 0.6673 1.1534 1.5394 2.2792 0.6535 1.1157 1.4659 2.1328

10:15 0.6704 1.1590 1.5474 2.2919 0.6565 1.1212 1.4734 2.1446

10:16 0.6735 1.1647 1.5554 2.3047 0.6595 1.1268 1.4810 2.1566

10:17 0.6766 1.1704 1.5634 2.3175 0.6625 1.1324 1.4887 2.1686

10:18 0.6797 1.1762 1.5715 2.3305 0.6656 1.1380 1.4964 2.1807

10:19 0.6829 1.1820 1.5797 2.3435 0.6687 1.1437 1.5042 2.1929

10:20 0.6861 1.1878 1.5879 2.3566 0.6718 1.1494 1.5120 2.2052

10:21 0.6893 1.1937 1.5962 2.3698 0.6750 1.1551 1.5199 2.2176

10:22 0.6925 1.1997 1.6045 2.3831 0.6781 1.1609 1.5278 2.2300

10:23 0.6958 1.2057 1.6129 2.3965 0.6813 1.1668 1.5358 2.2426

10:24 0.6991 1.2117 1.6214 2.4100 0.6845 1.1727 1.5439 2.2552

10:25 0.7024 1.2178 1.6299 2.4235 0.6878 1.1786 1.5520 2.2679

10:26 0.7057 1.2239 1.6385 2.4372 0.6910 1.1846 1.5602 2.2807

10:27 0.7091 1.2300 1.6471 2.4509 0.6943 1.1906 1.5684 2.2936

10:28 0.7125 1.2363 1.6558 2.4648 0.6977 1.1967 1.5768 2.3066

10:29 0.7159 1.2425 1.6646 2.4788 0.7010 1.2028 1.5851 2.3197

10:30 0.7193 1.2489 1.6735 2.4928 0.7044 1.2089 1.5936 2.3329

10:31 0.7234 1.2565 1.6844 2.5114 0.7081 1.2164 1.6042 2.3502

10:32 0.7275 1.2641 1.6953 2.5300 0.7119 1.2239 1.6149 2.3676

10:33 0.7316 1.2718 1.7064 2.5488 0.7158 1.2315 1.6256 2.3851

10:34 0.7358 1.2796 1.7175 2.5677 0.7196 1.2391 1.6365 2.4027

10:35 0.7400 1.2875 1.7288 2.5867 0.7235 1.2468 1.6474 2.4205

10:36 0.7442 1.2954 1.7401 2.6059 0.7274 1.2546 1.6584 2.4383

10:37 0.7485 1.3033 1.7515 2.6251 0.7314 1.2624 16695 2.4563

10:38 0.7528 1.3114 1.7630 2.6445 0.7354 1.2703 1.6807 2.4745

10:39 0.7571 1.3195 1.7746 2.6641 0.7394 1.2783 1.6919 2.4927

10:40 0.7615 1.3277 1.7862 2.6838 0.7435 1.2863 1.7033 2.5111

10:41 0.7659 1.3359 1.7980 2.7036 0.7476 1.2944 1.7147 2.5296

10:42 0.7704 1.3442 1.8099 27236 0.7517 1.3025 1.7263 2.5483

10:43 0.7749 1.3526 1.8218 2.7437 0.7559 1.3108 1.7379 2.5671

10:44 0.7795 1.3611 1.8339 2.7640 0.7601 1.3191 1.7497 2.5861

10:45 0.7841 1.3696 1.8460 2.7844 0.7644 1.3274 1.7615 2.6052

10:46 0.7887 1.3782 1.8583 2.8050 0.7687 1.3359 1.7734 2.6244

10:47 0.7934 1.3869 1.8707 2.8257 0.7730 1.3444 1.7855 2.6438

10:48 0.7981 1.3957 1.8832 2.8466 0.7774 1.3530 1.7976 2.6634

10:49 0.8029 1.4046 1.8958 2.8677 0.7819 1.3617 1.8099 2.6831

10:50 0.8077 1.4135 1.9085 2.8889 0.7863 1.3705 1.8223 2.7030

10:51 0.8126 1.4226 1.9213 2.9103 0.7909 1.3794 1.8347 2.7230

10:52 0.8175 1.4317 1.9343 2.9319 0.7955 1.3883 1.8473 2.7433
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10:53 0.8225 1.4409 1.9474 2.9537 0.8001 1.3974 1.8601 2.7637

10:54 0.8275 1.4502 1.9606 2.9757 0.8048 1.4065 1.8729 2.7842

10:55 0.8326 1.4596 1.9739 2.9978 0.8095 1.4157 1.8859 2.8050

10:56 0.8378 1.4691 1.9874 3.0202 0.8143 1.4250 1.8990 2.8259

10:57’ 0.8430 1.4787 2.0010 3.0427 0.8192 1.4345 1.9122 2.8471

10:58 0.8483 1.4885 2.0147 3.0655 0.8241 1.4440 1.9256 2.8684

10:59 0.8536 1.4983 2.0286 3.0884 0.8290 1.4536 1.9391 2.8900

11:00 0.8590 1.5082 2.0426 3.1116 0.8341 1.4634 1.9527 2.9117

11:01 0.8651 1.5195 2.0585 3.1369 0.8401 1.4744 1.9679 2.9355

11:02 0.8714 1.5309 2.0745 3.1625 0.8461 1.4855 1.9831 2.9596

11:03 0.8777 1.5424 2.0906 3.1883 0.8523 1.4968 1.9986 2.9838

11:04 0.8840 1.5541 2.1070 3.2144 0.8585 1.5081 2.0142 3.0083

11:05 0.8905 1.5659 2.1235 3.2407 0.8648 1.5197 2.0299 3.0331

11:06 0.8970 1.5778 2.1402 3.2673 0.8712 1.5313 2.0459 3.0580

11:07 0.9037 1.5899 2.1571 3.2941 0.8777 1.5431 2.0620 3.0833

11:08 0.9104 1.6021 2.1742 3.3212 0.8843 1.5550 2.0783 3.1088

11:09 0.9172 1.6145 2.1914 3.3486 0.8909 1.5671 2.0948 3.1346

11:10 0.9241 1.6271 2.2089 3.3763 0.8977 1.5794 2.1115 3.1607

11:11 0.9311 1.6398 2.2266 3.4042 0.9045 1.5918 2.1284 3.1870

11:12 0.9381 1.6526 2.2446 3.4325 0.9114 1.6043 2.1456 3.2137

11:13 0.9453 1.6657 2.2627 3.4611 0.9184 1.6170 2.1629 3.2406

11:14 0.9526 1.6789 2.2811 3.4900 0.9256 1.6299 2.1805 3.2679

11:15 0.9600 1.6923 2.2997 3.5193 0.9328 1.6430 2.1983 3.2955

11:16 0,9676 1.7059 2.3186 3.5489 0.9402 1.6563 2.2163 3.3235

11:17 0.9752 1.7197 2.3377 3.5789 0.9477 1.6698 2.2346 3.3518

11:18 0.9830 1.7337 2.3571 3.6092 0.9553 1.6834 2.2532 3.3804

11:19 0.9909 1.7479 2.3768 3.6400 0.9630 1.6973 2.2720 3.4095

11:20 0.9989 1.7624 2.3968 3.6711 0.9708 1.7114 2.2911 3.4389

11:21 1.0071 1.7771 2.4170 3.7027 0.9788 1.7257 2.3105 3.4688

11:22 1.0154 1.7920 2.4376 3.7347 0.9870 1.7403 2.3302 3.4991

11:23 1.0238 1.8072 2.4585 3.7671 0.9953 1.7551 2.3503 3.5298

11:24 1.0325 1.8226 2.4798 3.8000 1.0037 1.7702 2.3706 3.5610

11:25 1.0413 1.8383 2.5014 3.8334 1.0123 1.7855 2.3913 3.5926

11:26 1.0502 1.8544 2.5234 3.8674 1.0211 1.8012 2.4124 3.6248

11:27 1.0594 1.8707 2.5458 3.9018 1.0301 1.8171 2.4339 3.6575

11:28 1.0687 1.8873 2.5686 3.9369 1.0392 1.8333 2.4557 3.6907

11:29 1.0783 1.9043 2.5918 3.9725 1.0486 1.8499 2.4780 3.7245

11:30 1.0881 1.9216 2.6155 4.0087 1.0581 1.8668 2.5007 3.7589

11:31 1.1007 1.9412 2.6394 4.0401 1.0706 1.8856 2.5241 3.7897

11:32 1.1136 1.9612 2.6639 4.0722 1.0834 1.9049 2.5479 3.8212

11:33 1.1268 1.9816 2.6888 4.1049 1.0964 1.9245 2.5723 3.8534
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11:34 1.1403 2.0024 2.7143 4.1384 1.1098 1.9446 2.5972 3.8862

11:35 1.1541 2.0238 2.7405 4.1727 1.1234 1.9652 2.6227 3.9199

11:36 1.1682 2.0456 2.7672 4.2078 1.1374 1.9863 2.6488 3.9544

11:37 1.1828 2.0681 2.7946 4.2438 1.1518 2.0079 2.6756 3.9897

11:38 1.1977 2.0911 2.8228 4.2808 1.1665 2.0301 2.7031 4.0260

11:39 1.2130 2.1148 2.8518 4.3187 1.1817 2.0529 2.7314 4.0633

11:40 1.2288 2.1391 2.8816 4.3578 1.1973 2.0764 2.7605 4.1017

11:41 1.2450 2.1642 2.9123 4.3981 1.2133 2.1006 2.7905 4.1412

11:42 1.2618 2.1901 2.9439 4.4396 1.2299 2.1256 2.8214 4.1820

11:43 1.2792 2.2169 2.9767 4.4826 1.2471 2.1514 2.8534 4.2242

11:44 1.2972 2.2447 3.0107 4.5271 1.2649 2.1782 2.8866 4.2680

11:45 1.3159 2.2735 3.0459 4.5733 1,2834 2.2061 2.9210 4.3133

11:46 1.3412 2.3127 3.0939 4.6363 1.3084 2.2438 2.9678 4.3752

11:47 1.3674 2.3533 3.1435 4.7015 1.3344 2.2828 3.0163 4.4392

11:48 1.3947 2.3955 3.1950 4.7691 1.3613 2.3234 3.0666 4.5056

11:49 1.4230 2.4393 3.2486 4.8395 1.3893 2.3656 3.1189 4.5746

11:50 1.4527 2.4851 3.3046 4.9129 1.4186 2.4098 3.1736 4.6468

11:51 1.4838 2.5331 3.3634 4.9899 1.4494 2.4561 3.2309 4.7224

11:52 1.5166 2.5837 3.4253 5.0711 1.4819 2.5050 3.2914 4.8021

11:53 1.5515 2.6374 3.4910 5.1571 1.5164 2.5569 3.3556 4.8867

11:54 1.5934 2.7006 3.5684 5.2566 1.5583 2.6193 3.4314 4.9854

11:55 1.6383 2.7684 3.6514 5.3633 1.6032 2.6862 3.5127 5.0913

11:56 1.6956 2.8549 3.7574 5.4994 1.6607 2.7718 3.6166 5.2264

11:57 1.7576 2.9486 3.8721 5.6468 1.7227 2.8643 3.7290 5.3727

11:58 1.8264 3.0524 3.9993 5.8107 1.7913 2.9666 3.8535 5.5350

11:59 1.9324 3.2124 4.1953 6.0667 1.8953 3.1226 4.0455 5.7870

12:00 2.0384 3.3724 4.3913 6.3227 1.9993 3.2786 4.2375 6.0390

12:01 2.1444 3.5324 4.5873 6.5787 2.1033 3.4346 4.4295 6.2910

12.02 2.2504 3.6924 4.7833 6.8347 2.2073 3.5906 4.6215 6.5430

12:03 2.3564 3.8524 4.9793 7.0907 2.3113 3.7466 4.8135 6.7950

12:04 2.4215 3.9505 5.0995 7.2454 2.3763 3.8435 4.9313 6.9485

12:05 2.4810 4.0404 5.2096 7.3867 2.4359 3.9323 5.0391 7.0888

12:06 2.5277 4.1108 5.2959 7.4978 2.4825 4.0018 5.1237 7.1990

12:07 2.5709 4.1762 5.3760 7.6007 2.5258 4.0664 5.2021 7.3010

12:08 2.6115 4.2374 5.4510 7.6971 2.5664 4.1269 5.2756 7.3967

12:09 2.6453 4.2895 5.5147 7.7806 2.5999 4.1772 5.3379 7.4787

12:10 2.6773 4.3388 5.5750 7.8596 2.6315 4.2248 5.3967 7.5563

12:11 2.7076 4.3857 5.6323 7.9348 2.6615 4.2700 5.4527 7.6302

12:12 2.7366 4.4304 5.6871 8.0066 2.6902 4.3131 5.5062 7.7007

12:13 2.7644 4.4734 5.7396 8.0756 2.7176 4.3545 5.5574 7.7684

12:14 2.7911 4.5147 5.7901 8.1419 2.7440 4.3943 5.6068 7.8336
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12:15 2.8169 4.5546 5.8389 8.2060 2.7695 4.4327 5.6544 7.8964

12:16 2.8359 4.5840 5.8749 8.2531 2.7884 4.4610 5.6895 7.9427

12:17 2.8543 4.6123 5.9094 8.2985 2.8065 4.4883 5.7233 7.9873

12:18 2.8719 4.6395 5.9428 8.3422 2.8240 4.5146 5.7559 8.0302

12:19 2.8890 4.6659 5.9750 8.3844 2.8409 4.5400 5.7873 8.0717

12:20 2.9055 4.6914 6.0062 8.4253 2.8572 4.5646 5.8178 8.1119

12:21 2.9215 4.7161 6.0364 8.4650 2.8730 4.5885 5.8473 8.1508

12:22 2.9371 4.7401 6.0658 8.5035 2.8884 4.6116 5.8760 8.1886

12:23 2.9522 4.7635 6.0944 8.5409 2.9034 4.6341 5.9039 8.2254

12:24 2.9669 4.7862 6.1221 8.5774 2.9179 4.6560 5.9310 8.2612

12:25 2.9812 4.8083 6.1492 8,6129 2.9321 4.6774 5.9574 8.2961

12:26 2.9952 4.8299 6.1757 8.6476 2.9459 4.6982 5.9832 8.3302

12:27 3.0089 4.8511 6.2015 8.6815 2.9594 4.7185 6.0084 8.3635

12:28 3.0222 4.8717 6.2267 8.7146 2.9726 4.7384 6.0331 8.3960

12:29 3.0353 4.8919 6.2514 8.7470 2.9855 4.7578 6.0572 8.4278

12:30 3.0480 4.9116 6.2755 8.7788 2.9981 4.7768 6.0808 8.4589

12:31 3.0579 4.9291 6.2995 8.8153 3.0078 4.7939 6.1037 8.4936

12:32 3.0676 4.9463 6.3229 8.8512 3.0172 4.8107 6.1262 8.5278

12:33 3.0770 4.9631 6.3460 8.8866 3.0265 4.8271 6.1483 8.5613

12:34 3.0863 4.9796 6.3685 8.9213 3.0356 4.8431 6.1699 8.5942

12:35 3.0953 4.9958 6.3907 8.9555 3.0444 4.8589 6.1912 8.6267

12:36 3.1042 5.0116 6.4125 8.9892 3.0531 4.8744 6.2121 8.6586

12:37 3.1129 5.0272 6.4340 9.0223 3.0616 4.8896 6.2326 8.6900

12:38 3.1215 5.0425 6.4551 9.0550 3.0700 4.9045 6.2528 8.7209

12:39 3.1299 5.0576 6.4758 9.0872 3.0782 4.9192 6.2727 8.7514

12:40 3.1381 5.0724 6.4963 9.1190 3.0863 4.9337 6.2922 8.7815

12:41 3.1462 5.0869 6.5164 9.1504 3.0942 4.9479 6.3115 8.8111

12:42 3.1542 5.1013 6.5362 9.1813 3.1020 4.9619 6.3305 8.8403

12:43 3.1620 5.1154 6.5558 9.2118 3.1096 4.9756 6.3491 8.8692

12:44 3.1697 5.1293 6.5750 9,2420 3.1172 4.9892 6.3676 8.8977

12:45 3.1773 5.1430 6.5940 9.2718 3.1246 5.0026 6.3857 8.9258

12:46 3.1847 5.1565 6.6128 9.3012 3.1319 5.0158 6.4037 8.9536

12:47 3.1921 5.1698 6.6313 9.3303 3.1391 5.0288 6.4214 8.9810

12:48 3.1993 5.1829 6.6495 9.3591 3.1462 5.0416 6.4388 9.0082

12:49 3.2065 5.1959 6.6676 9.3875 3.1532 5.0542 6.4560 9.0350

12:50 3.2135 5.2086 6.6854 9.4156 3.1600 5.0667 6.4731 9.0615

12:51 3.2204 5.2213 6.7030 9.4435 3.1668 5.0790 6.4899 9.0877

12:52 3.2273 5.2337 6.7203 9.4710 3.1735 5.0912 6.5065 9.1136

12:53 3.2340 5.2460 6.7375 9.4982 3.1801 5.1032 6.5229 9.1393

12:54 3.2407 5.2582 6.7545 9.5252 3.1866 5.1150 6.5391 9.1646

12:55 3.2473 5.2702 6.7713 9.5519 3.1931 5.1268 6.5551 9.1898
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12:56 3.2538 5.2821 6.7879 9.5783 3.1994 5,1383 6.5710 9.2146

12:57 3.2602 5.2938 6.8043 9.6045 3.2057 5.1498 6.5867 9.2392

12:58 3.2665 5.3054 6.8206 9.6305 3.2119 5.1611 6.6022 9.2636

12:59 3.2728 5.3169 6.8367 9.6562 3.2180 5.1723 6.6176 9.2878

13:00 3.2790 5.3282 6.8526 9.6816 3.2240 5.1834 6.6327 9.3117

13:01 3.2844 5.3382 6.8667 9.7049 3.2291 5.1932 6.6465 9.3336

13:02 3.2898 5.3481 6.8807 9.7280 3.2341 5.2029 6.6601 9.3552

13:03 3.2951 5.3578 6.8945 9.7508 3.2390 5.2124 6.6735 9.3766

13:04 3.3003 5.3675 6.9082 9.7735 3.2439 5.2219 6.6868 9.3979

13:05 3.3055 5.3771 6.9217 9.7959 3.2487 5.2313 6.7000 9.4189

13:06 3.3106 5.3865 6.9351 9.8182 3.2535 5.2406 6.7130 9.4398

13:07 3.31 57 5.3959 6.9484 9.8402 3.2582 5.2497 6.7259 9.4604

13:08 3.3207 5.4051 6.9615 9.8621 3.2629 5.2588 6.7387 9.4809

13:09 3.3257 5.4143 6.9745 9.8838 3.2675 5.2678 6.7514 9.5012

13:10 3.3306 5.4234 6.9874 9.9053 3.2721 5.2767 6.7639 9.5214

13:11 3.3354 5.4324 7.0002 9.9266 3.2766 5.2856 6.7763 9.5414

13:12 3.3402 5.4413 7.0128 9.9478 3.2810 5.2943 6.7886 9.5612

13:13 3.3450 5.4501 7.0254 9.9688 3.2854 5.3029 6.8009 9.5808

13:14 3.3497 5.4589 7.0378 9.9896 3.2898 5.3115 6.8130 9.6003

13:15 3.3543 5.4675 7.0501 10.0102 3.2941 5.3200 6.8249 9.6196

13:16 3.3589 5.4761 7.0624 10.0307 3.2984 5.3284 6.8368 9.6388

13:17 3.3635 5.4846 7.0745 10.0511 3.3027 5.3368 6.8486 9.6578

13:18 3.3680 5.4930 7.0865 10.0713 3.3069 5.3450 6.8603 9.6767

13:19 33725 5.5014 7.0984 10.0913 3.3110 5.3532 6.8719 9.6954

13:20 3.3770 5.5097 7.1102 10.1112 3.3151 5.3613 6.8834 9.7140

13:21 3.3814 5.5179 7.1219 10.1310 3.3192 5.3694 68948 9.7325

13:22 3.3857 5.5260 7.1336 10.1506 3.3233 5.3774 6.9061 9.7508

13:23 3.3901 55341 7.1451 10.1701 3.3273 5.3853 6.9173 9.7690

13:24 3.3944 5.5421 7.1565 10.1895 3.3313 5.3931 6.9285 9.7871

13:25 3.3986 5.5500 7.1679 10.2087 3.3352 5.4009 6.9395 9.8050

13:26 3.4028 5.5579 7.1792 10.2278 3.3391 5.4087 6.9505 9.8228

13:27 3.4070 5.5657 7.1904 10.2467 3.3430 5.4163 6.9614 9.8405

13:28 3.4111 5.5735 7.2015 10.2656 3.3468 5.4239 6.9722 9.8581

13:29 3.4152 5.5812 7.2125 10.2843 3.3506 5.4315 6.9829 9.8755

13:30 3.4193 5.5888 7.2234 10.3029 3.3544 5.4390 6.9935 9.8929

13:31 3.4228 5.5951 7.2323 10.3170 3.3578 5.4452 7.0020 9.9061

13:32 3.4262 5.6014 7.2411 10.3310 3.3611 5.4513 7.0104 9.9193

13:33 3.4296 5.6077 7.2499 10.3449 3.3645 5.4574 7.0188 9.9323

13:34 3.4330 5.6138 7.2586 10.3587 3.3678 5.4635 7.0270 9.9452

13:35 3.4364 5.6200 7.2672 10.3724 3.3711 5.4695 7.0352 9.9581

13:36 3.4397 5.6261 7.2757 10.3860 3.3743 5.4754 7.0434 9.9709
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13:37 3.4430 5.6321 7.2842 10.3995 3.3775 5.4813 7.0515 9.9835

13:38 3.4463 5.6381 7.2926 1 0.4130 3.3807 5.4872 7.0595 9.9961

13:39 3.4495 5.6441 7.3010 10.4263 3.3839 5.4930 7.0675 10.0086

13:40 3.4527 5.6500 7.3093 10.4395 3.3871 5.4988 7.0754 10.0210

13:41 3.4559 5.6559 7.3176 10.4527 3.3902 5.5045 7.0832 10.0333

13:42 3.4591 5.6617 7.3258 10.4657 3.3933 5.5102 7.0910 10.0456

13:43 3.4623 5.6675 7.3339 10.4787 3.3964 5.5159 7.0988 10.0577

13:44 3.4654 5.6732 7.3420 10.4916 3.3994 5.5215 7.1065 10.0698

13:45 3.4685 5.6789 7.3500 10.5044 3.4025 5.5271 7.1141 10.0818

13:46 3.4716 5.6846 7.3580 10.5172 3.4055 5.5326 7.1217 10.0937

13:47 3.4746 5.6902 7.3659 10.5298 3.4085 5.5381 7.1293 10.1055

13:48 3.4777 5.6958 7.3737 10.5424 3.4115 5.5435 7.1367 10.1173

13:49 3.4807 5.7014 7.3815 10.5549 3.4144 5.5490 7.1442 10.1290

13:50 3.4837 5.7069 7.3893 10.5673 3.4173 5.5543 7.1516 10.1406

13:51 3.4866 5.7123 7.3970 10.5796 3.4202 5.5597 7.1589 10.1522

13:52 3.4896 5.7178 7.4047 10.5919 3.4231 5.5650 7.1662 10.1636

13:53 3.4925 5.7232 7.4123 10.6041 3.4260 5.5703 7.1734 10.1750

13:54 3.4954 5.7285 7.4198 10.6162 3,4289 5.5755 7.1806 10.1864

13:55 3.4983 5.7339 7.4274 10.6282 3.4317 5.5807 7.1878 10.1976

13:56 3.5012 5.7392 7.4348 10.6402 3.4345 5.5859 7.1949 10.2088

13:57 3.5040 5.7444 7.4422 10.6521 3.4373 5.5910 7.2020 10.2200

13:58 3.5069 5.7497 7.4496 10.6639 3.4401 5.5962 7.2090 10.2310

13:59 3.5097 5.7549 7.4570 10.6757 3.4428 5.6012 7.2160 10.2420

14:00 3.5125 5.7600 7.4642 10.6874 3.4456 5.6063 7.2229 10.2530

14:01 3.5153 5.7652 7.4715 10.6990 3.4483 5.6113 7.2298 10.2638

14:02 3.5180 5.7703 7.4787 10.7106 3.4510 5.6163 7.2367 10.2747

14:03 3.5208 5.7753 7.4859 10.7221 3.4537 5.6213 7.2435 10.2854

14:04 3.5235 5.7804 7.4930 10.7335 3.4563 5.6262 7.2502 10.2961

14:05 3.5262 5.7854 7.5001 10.7449 3.4590 5.6311 7.2570 10.3068

14:06 3.5289 5.7904 7.5071 10.7562 3.4616 5.6360 7.2637 10.3173

14:07 3.5316 5.7953 7.5141 10.7675 3.4642 5.6408 7.2703 10.3279

14:08 3.5342 5.8002 7.5211 10.7787 3.4668 5.6456 7.2770 10.3383

14:09 3.5369 5.8051 7.5280 10.7898 3.4694 5.6504 7.2835 10.3487

14:10 3.5395 5.8100 7.5349 10.8009 3.4720 5.6551 7.2901 10.3591

14:11 3.5421 5.8148 7.5417 10.8119 3.4746 . 5.6599 7.2966 10.3694

14:12 3.5447 5.8197 7.5485 10.8229 3.4771 5.6646 7.3031 10.3796

14:13 3.5473 5.8244 7.5553 10.8338 3.4796 5.6693 7.3095 10.3898

14:14 3.5499 5.8292 7.5620 10.8447 3.4821 5.6739 7.3159 10.4000

14:15 3.5524 5.8339 7.5687 10.8555 3.4846 5.6785 7.3223 10.4101

14:16 3.5550 5.8386 7.5754 10.8662 3.4871 5.6831 7.3286 10.4201

14:17 3.5575 5.8433 7.5820 10.8769 3.4896 5.6877 7.3349 10.4301
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14:18 3.5600 5.8480 7.5886 10.8876 3.4921 5,6923 7.3412 10.4400

14:19 3.5625 5.8526 7.5952 10.8982 3.4945 5.6968 7.3474 10.4499

14:20 3.5650 5.8572 7.6017 10.9087 3.4969 5.7013 7.3537 10.4598

14:21 3.5674 5.8618 7.6082 10.9192 3.4994 5.7058 7.3598 10.4696

14:22 3.5699 5.8664 7.6147 10.9296 3.5018 5.7102 7.3660 10.4793

14:23 3.5723 5.8709 7.6211 10.9400 3.5041 5.7147 7.3721 10.4890

14:24 3.5748 5.8754 7.6275 10.9504 3.5065 5.7191 7.3782 10.4986

14:25 3.5772 5.8799 7.6339 10.9606 3.5089 5.7235 7.3842 10.5083

14:26 3.5796 5.8844 7.6402 10.9709 3.5112 5.7278 7.3902 10.5178

14:27 3.5820 5.8888 7.6465 10.9811 3.5136 5.7322 7.3962 10.5273

14:28 3.5844 5.8932 7.6528 10.9912 3.5159 5.7365 7.4022 10.5368

14:29 3.5867 5.8976 7.6590 11.0013 3.5182 5.7408 7.4081 10.5462

14:30 3.5891 5.9020 7.6652 11.0114 3.5205 5.7451 7.4140 10.5556

14:31 3.5914 5.9064 7.6714 11.0214 3.5228 5.7493 7.4199 10.5650

14:32 3.5938 5.9107 7.6776 11.0314 3.5251 5.7536 7.4258 10.5743

14:33 3.5961 5.9150 7.6837 11.0413 3.5274 5.7578 7.4316 10.5835

14:34 3.5984 5.9193 7.6898 11.0512 3.5296 5.7620 7.4374 10.5927

14:35 3.6007 5.9236 7.6959 11.0610 3.5319 5.7662 7.4431 10.6019

14:36 3.6030 5.9278 7.7019 11.0708 3.5341 5.7703 7.4489 10.6110

14:37 3.6052 5.9321 7.7079 11.0806 3.5363 5.7745 7.4546 10.6201

14:38 3.6075 5.9363 7.7139 11.0903 3.5386 5.7786 7.4603 10.6292

14:39 3.6097 5.9405 7.7199 11.0999 3.5408 5.7827 7.4659 10.6382

14:40 3.6120 5.9446 7.7258 11.1096 3.5429 5.7868 7.4716 10.6472

14:41 3.6142 5.9488 7.7317 11.1192 3.5451 5.7908 7.4772 10.6561

14:42 3.6164 5.9529 7.7376 11.1287 3.5473 5.7949 7.4828 10.6650

14:43 3.6186 5.9571 7.7435 11.1382 3.5495 5.7989 7.4883 10.6739

14:44 3.6208 5.9612 7.7493 11.1477 3.5516 5.8029 7.4939 10.6827

14:45 3.6230 5.9652 7.7551 11.1571 3.5537 5.8069 7.4994 10.6915

14:46 3.6252 5.9693 7.7609 11.1665 3.5559 5.8109 7.5049 10.7002

14:47 3.6274 5.9733 7.7666 11.1759 3.5580 5.8148 7.5103 10.7090

14:48 3.6295 5.9774 7.7724 11.1852 3.5601 5.8187 7.5158 10.7176

14:49 3.6317 5.9814 7.7781 11.1945 3.5622 5.8227 7.5212 10.7263

14:50 3.6338 5.9854 7.7838 11.2037 3.5643 5.8266 7.5266 10.7349

14:51 3.6360 5.9893 7.7894 11.2129 3.5664 5.8304 7.5320 10.7435

14:52 3.6381 5.9933 7.7951 11.2221 3.5684 5.8343 7.5373 10.7520

14:53 3.6402 5.9972 7.8007 11.2312 3.5705 5.8382 7.5427 10.7605

14:54 3.6423 6.0012 7.8063 11.2403 3.5726 5.8420 7.5480 10.7690

14:55 3.6444 6.0051 7.8118 11.2494 3.5746 5.8458 7.5533 10.7774

14:56 3.6465 6.0090 7.8174 11.2584 3.5766 5.8496 7.5585 10.7859

14:57 3.6485 6.0128 7.8229 11.2674 3.5787 5.8534 7.5638 10.7942

14:58 3.6506 6.0167 7.8284 11.2763 3.5807 5.8572 7.5690 10.8026
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14:59 3.6526 6.0205 7.8339 11.2853 3.5827 5.8609 7.5742 10.8109

15:00 3.6547 6.0244 7.8393 11.2941 3.5847 5.8647 7.5794 10.8192

15:01 3.6564 6.0274 7.8433 11.3000 3.5864 5.8676 7.5832 10.8247

15:02 3.6582 6.0304 7.8473 11.3058 3.5881 5.8705 7.5870 10.8302

15:03 3.6599 6.0334 7.8512 11.3117 3.5898 5.8733 7.5908 10.8357

15:04 3.6617 6.0363 7.8551 11.3174 3.5915 5.8762 7.5946 10.8412

15:05 3.6634 6.0393 7.8590 11.3232 3.5932 5.8791 7.5983 10.8466

15:06 3.6651 6.0422 7.8629 11.3289 3.5949 5.8819 7.6021 10.8520

15:07 3.6668 6.0452 7.8668 11.3347 3.5966 5.8847 7.6058 10.8574

15:08 3.6685 6.0481 7.8707 11.3403 3.5982 5.8875 7.6095 10.8628

15:09 3.6702 6.0510 7.8745 11.3460 3.5999 5.8904 7.6132 10.8681

15:10 3.6719 6.0539 7.8783 11.3517 3.6015 5.8931 7.6169 10.8735

15:11 3.6736 6.0568 7.8822 11,3573 3.6032 5.8959 7.6206 10.8788

15:12 3.6752 6.0597 7.8860 11.3629 3.6048 5.8987 7.6243 10.8841

15:13 3.6769 6.0625 7.8897 11.3684 3.6065 5.9015 7.6279 10.8893

15:14 3.6786 6.0654 7.8935 11.3740 3.6081 5.9042 7.6315 10.8946

15:15 3.6802 6.0682 7.8972 11.3795 3.6097 5.9069 7.6351 10.8998

15:16 3.6819 6.0711 7.9010 11.3850 3.6113 5.9097 7.6387 10.9050

15:17 3.6835 6.0739 7.9047 11.3905 3.6129 5.9124 7.6423 10.9102

15:18 3.6851 6.0767 7.9084 11.3960 3.6145 5.9151 7.6459 10.9153

15:19 3.6868 6.0795 7.9121 11.4014 3.6161 5.9178 7,6494 10.9205

15:20 3.6884 6.0823 7.9158 11.4068 3.6177 5.9205 7.6530 10.9256

15:21 3.6900 6.0850 7.9194 11.4122 3.6193 5.9231 7.6565 10.9307

15:22 3.6916 6.0878 7.9231 11.4176 3.6208 5.9258 7.6600 10.9358

15:23 3.6932 6.0906 7.9267 11.4230 3.6224 5.9284 7.6635 10.9408

15:24 3.6948 6.0933 7.9303 11.4283 3.6240 5.9311 7.6670 10.9459

15:25 3.6964 6.0960 7.9339 11.4336 3.6255 5.9337 7.6705 10.9509

15:26 3.6980 6.0987 7.9375 11.4389 3.6271 5.9363 7.6739 10.9559

15:27 3.6995 6.1015 7.9411 11.4442 3.6286 5.9389 7,6774 10.9609

15:28 3.7011 6.1042 7.9446 11.4495 3.6301 5.9415 7.6808 10.9658

15:29 3.7027 6.1068 7.9482 11.4547 3.6317 5.9441 7.6842 10.9708

15:30 3.7042 6.1095 7.9517 11.4599 3.6332 5.9467 7.6876 10.9757

15:31 3.7058 6.1122 7.9553 11.4651 3.6347 5.9493 7.6910 10.9806

15:32 3.7073 6.1149 7.9588 11.4703 3.6362 5.9516 7.6944 10.9855

15:33 3.7089 6.1175 7.9623 11.4755 3.6377 5.9544 7.6977 10.9903

15:34 3.7104 6.1201 7.9657 11.4806 3.6392 5.9569 7.7011 10.9952

15:35 3.7119 6.1228 7.9692 11.4857 3.6407 5.9595 7.7044 11.0000

15:36 3.7135 6.1254 7.9727 11.4908 3.6422 5.9620 7.7078 11.0048

15:37 3.7150 6.1280 7.9761 11.4959 3.6437 5.9645 7.7111 11.0096

15:38 3.7165 6.1306 7.9796 11.5010 3.6452 5.9670 7.7144 11.0144

15:39 3.7180 6.1332 7.9830 11.5060 3.6466 5.9695 7.7177 11.0192
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15:40 3.7195 6.1358 7.9864 11.5111 3.6481 5.9720 7.7210 11.0239

15:41 3.7210 6.1383 7.9898 11.5161 3.6496 5.9745 7.7242 11.0287

15:42 3.7225 6.1409 7.9932 11.5211 3.6510 5.9769 7.7275 11.0334

15:43 3.7240 6.1435 7.9965 11.5261 3.6525 5.9794 7.7307 11.0381

15:44 3.7254 6.1460 7.9999 11.5310 3.6539 5.9818 7.7340 11.0427

15:45 3.7269 6.1485 8.0032 11.5360 3.6554 5.9843 7.7372 11.0474

15:46 3.7284 6.1511 8.0066 11.5409 3.6568 5.9867 7.7404 11.0520

15:47 3.7298 6.1536 8.0099 11.5458 3.6582 5.9891 7.7436 11.0567

15:48 3.7313 6.1561 8.0132 11.5507 3.6597 5.9916 7.7468 11.0613

15:49 3.7327 6.1586 8.0165 11.5555 3.6611 5.9940 7.7500 11.0659

15:50 3.7342 6.1611 8.0198 11.5604 3.6625 5.9964 7.7531 11.0705

15:51 3.7356 6.1636 8.0231 11.5652 3.6639 5.9988 7.7563 11.0750

15:52 3.7371 6.1660 8.0264 11.5701 3.6653 6.0011 7.7595 11.0796

15:53 3.7385 6.1685 8.0296 11.5749 3.6667 6.0035 7.7626 11.0841

15:54 3.7399 6.1710 8.0329 11.5797 3.6681 6.0059 7.7657 11.0886

15:55 3.7414 6.1734 8.0361 11.5844 3.6695 6.0083 7.7688 11.0931

15:56 3.7428 6.1759 8.0393 11.5892 3.6709 6.0106 7.7719 11.0976

15:57 3.7442 6.1783 8.0425 11.5939 3.6723 6.0129 7.7750 11.1021

15:58 3.7456 6.1807 8.0457 11.5987 3.6737 6.0153 7.7781 11.1066

15:59 3.7470 6.1831 8.0489 11.6034 3.6750 6.0176 7.7812 11.1110

16:00 3.7484 6.1855 8.0521 11.6081 3.6764 6.0199 7.7842 11.1154

16:01 3.7498 6.1879 8.0553 11,6128 3.6778 6.0222 7.7873 11.1198

16:02 3.7512 6.1903 8.0584 11.6174 3.6791 6.0245 7.7903 11.1242

16:03 3.7526 6.1927 8.0616 11.6221 3.6805 6.0268 7.7933 11.1286

16:04 3.7539 6.1951 8.0647 11.6267 3.6818 6.0291 7.7964 11.1330

16:05 3.7553 6.1975 8.0678 11.6313 3.6832 6.0314 7.7994 11.1374

16:06 3.7567 6.1998 8.0710 11.6359 3.6845 6.0337 7.8024 11.1417

16:07 3.7581 6.2022 8.0741 11.6405 3.6859 6.0360 7.8054 11.1460

16:08 3.7594 6.2045 8.0772 11.6451 3.6872 6.0382 7.8083 11.1504

16:09 3.7608 6.2069 8.0803 11.6497 3.6885 6.0405 7.8113 11.1547

16:10 3.7621 6.2092 8.0833 11.6542 3.6899 6.0427 7.8143 11.1589

16:11 3.7635 6.2115 8.0864 11.6588 3.6912 6.0450 7.8172 11.1632

16:12 3.7648 6.2138 8.0895 11.6633 3.6925 6.0472 7.8202 11.1675

16:13 3.7662 6.2161 8.0925 11.6678 3.6938 6.0494 7.8231 11.1717

16:14 3.7675 6.2184 8.0956 11.6723 3.6951 6.0516 7.8261 11.1760

16:15 3.7688 6.2207 8.0986 11.6768 3.6964 6.0538 7.8290 11.1802

16:16 3.7702 6.2230 8.1016 11.6812 3.6977 6.0560 7.8319 11.1844

16:17 3.7715 6.2253 8.1046 11.6857 3.6990 6.0582 7.8348 11.1886

16:18 3.7728 6.2276 8.1076 11.6901 3.7003 6.0604 7.8377 11.1928

16:19 3.7741 6.2299 8.1106 11.6945 3.7016 6.0626 7.8406 11.1970

16:20 3.7754 6.2321 8.1136 11.6989 3.7029 6.0648 7.8434 11.2011
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16:21 3.7767 6.2344 8.1166 11.7033 3.7042 6.0670 7.8463 11.2053

16:22 3.7780 6.2366 8.1196 11.7077 3.7054 6.0691 7.8492 11.2094

16:23 3.7793 6.2389 8.1225 11.7121 3.7067 6.0713 7.8520 11.2135

16:24 3.7806 6.2411 8.1255 11.7164 3.7080 6.0734 7.8549 11.2176

16:25 3.7819 6.2433 8.1284 11.7208 3.7092 6.0756 7.8577 11.2217

16:26 3.7832 6.2455 8.1313 11.7251 3.7105 6.0777 7.8605 11.2258

16:27 3.7845 6.2477 8.1343 11.7294 3.7118 6.0798 7.8633 11.2299

16:28 3.7858 6.2500 8.1372 11.7337 3.7130 6.0820 7.8661 11.2339

16:29 3.7871 6.2522 8.1401 11.7380 3.7143 6.0841 7.8689 11.2380

16:30 3.7883 6.2543 8.1430 11.7423 3.7155 6.0862 7.8717 11.2420

16:31 3.7896 6.2565 8.1459 11.7466 3.7167 6.0883 7.8745 11.2460

16:32 3.7909 6.2587 8.1488 11.7508 3.7180 6.0904 7.8773 11.2501

16:33 3.7921 6.2609 8.1516 11.7551 3.7192 6.0925 7.8800 11.2541

16:34 3.7934 6.2631 8.1545 11.7593 3.7204 6.0946 7.8828 11.2580

16:35 3.7946 6.2652 8.1574 11.7635 3.7217 6,0967 7.8855 11.2620

16:36 3.7959 6.2674 8.1602 11.7677 3.7229 6.0987 7.8883 11.2660

16:37 3.7971 6.2695 8.1630 11.7719 3.7241 6.1008 7.8910 11.2700

16:38 3.7984 6.2717 8.1659 11.7761 3.7253 6.1029 7.8937 11.2739

16:39 3.7996 6.2738 8.1687 11.7803 3.7265 6.1049 7.8965 11.2778

16:40 3.8008 6.2759 8.1715 11.7845 3.7278 6.1070 7.8992 11.2817

16:41 3.8021 6.2781 8.1743 11.7886 3.7290 6.1090 7,9019 11.2857

16:42 3.8033 6.2802 8.1771 11.7927 3.7302 6.1111 7.9046 11.2896

16:43 3.8045 6.2823 8.1799 11.7969 3.7314 6.1131 7.9073 11.2934

16:44 3.8058 6.2844 8.1827 11.8010 3.7326 6.1151 7.9099 11.2973

16:45 3,8070 6.2865 8.1855 11.8051 3.7338 6.1171 7.9126 11.3012

16:46 3.8082 6.2886 8.1882 11.8092 3.7349 6,1192 7.9153 11.3051

16:47 3,8094 6.2907 8.1910 11.8133 3.7361 6.1212 7.9179 11.3089

16:48 3.8106 6.2928 8.1938 11.8173 3.7373 6.1232 7.9206 11.3127

16:49 3.8118 6.2949 8.1965 11.8214 3.7385 6.1252 7.9232 11.3166

16:50 3.8130 6.2969 8.1992 11.8254 3.7397 6.1272 7.9259 11.3204

16:51 3.8142 6.2990 8.2020 11.8295 3.7408 6.1292 7.9285 11.3242

16:52 3.8154 6.3011 8.2047 11,8335 3.7420 6.1312 7,9311 11.3280

16:53 3.8166 6.3031 8.2074 11.8375 3.7432 6.1331 7.9337 11.3317

16:54 3.8178 6.3052 8.2101 11.8415 3.7443 6,1351 7.9363 11.3355

16:55 3.8190 6.3072 8.2128 11.8455 3,7455 6.1371 7.9389 11.3393

16:56 3.8201 63092 8.2155 11.8495 3.7467 6.1390 7.9415 11.3430

16:57 3.8213 6.3113 8.2182 11.8534 3.7478 6.1410 7.9441 11.3468

16:58 3.8225 6.3133 8.2209 11.8574 3.7490 6.1429 7.9467 11.3505

16:59 3.8237 6.3153 8.2236 11.8614 3.7501 6.1449 7.9493 11.3542

17:00 3.8248 6.3173 8.2262 11.8653 3.7513 6.1468 7.9518 11.3579

17:01 3.8260 6.3194 8.2289 11,8692 3.7524 6.1488 7,9544 11.3616
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17:02 3.8272 6.3214 8.2315 11.8731 3.7535 6.1507 7.9570 11.3653

17:03 3.8283 6.3234 8.2342 11.8771 3.7547 6.1526 7.9595 11.3690

17:04 3.8295 6.3254 8.2368 11.8810 3.7558 6.1546 7.9620 11.3727

17:05 3.8306 6.3274 8,2395 11.8848 3.7569 6.1565 7.9646 11.3763

17:06 3.8318 6.3293 8.2421 11.8887 3.7581 6.1584 7.9671 11.3800

17:07 3.8329 6.3313 8.2447 11.8926 3.7592 6.1603 7.9696 11.3837

17:08 3.8341 6.3333 8.2473 11.8965 3.7603 6.1622 7.9721 11.3873

17:09 3,8352 6.3353 8.2499 11.9003 3.7614 6.1641 7.9746 11.3909

17:10 3.8364 6.3372 8.2525 11.9041 3.7625 6.1660 7.9771 11.3945

17:11 3.8375 6.3392 8.2551 11.9080 3.7636 6.1679 7.9796 11.3982

17:12 3.8386 6.3412 8.2577 11.9118 3.7648 6.1698 7.9821 11.4018

17:13 3.8398 6.3431 8.2603 11.9156 3.7659 6.1716 7.9846 11.4053

17:14 3.8409 6.3451 8.2629 11.9194 3.7670 6.1735 7.9871 11.4089

17:15 3.8420 6.3470 8.2654 11.9232 3.7681 6.1754 7.9896 11.4125

17:16 3.8431 6.3489 8.2680 11.9270 3.7692 6.1772 7.9920 11.4161

17:17 3.8443 6.3509 8.2705 11.9307 3.7703 6.1791 7.9945 11.4196

17:18 3.8454 6.3528 8.2731 11.9345 3.7713 6.1809 7.9969 11.4232

17:19 3.8465 6.3547 8.2756 11.9383 3.7724 6.1828 7.9994 11.4267

17:20 3.8476 6.3566 8.2782 11.9420 3.7735 6.1846 8.0018 11.4302

17:21 3.8487 6.3586 8.2807 11.9457 3.7746 6.1865 8.0042 11.4338

17:22 3.8498 6.3605 8.2832 11.9495 3.7757 6.1883 8.0067 11.4373

17:23 3.8509 6.3624 8.2857 11.9532 3.7768 6.1902 8.0091 11.4408

17:24 3.8520 6.3643 8.2882 11.9569 3.7778 6.1920 8.0115 11.4443

17:25 3.8531 6.3662 8.2907 11.9606 3.7789 6.1938 8.0139 11.4477

17:26 3.8542 6.3680 8.2932 11.9643 3.7800 6.1956 8.0163 11.4512

17:27 3.8553 6.3699 8.2957 11.9680 3.7811 6.1974 8.0187 11.4547

17:28 3.8564 6.3718 8.2982 11.9716 3.7821 6.1992 8.0211 11.4582

17:29 3.8575 6.3737 8.3007 11.9753 3.7832 6.2010 8.0235 11.4616

17:30 3.8585 6.3756 8.3032 11.9790 3.7842 6.2028 8.0259 11.4650

17:31 3.8596 6.3774 8.3056 11.9826 3.7853 6.2046 8.0282 11.4685

17:32 3.8607 6.3793 8.3081 11.9863 3.7864 6.2064 8.0306 11.4719

17:33 3.8618 6.3811 8.3106 11.9899 3.7874 6.2082 8.0330 11.4753

17:34 3.8629 ‘6.3830 8.3130 11.9935 3.7885 6.2100 8.0353 11.4787

17:35 3.8639 6.3848 8.3154 11.9971 3.7895 6.2118 8.0377 11.4821

17:36 3.8650 6.3867 8.3179 12.0007 3.7905 6.2136 8.0400 11.4855

17:37 3.8661 6.3885 8.3203 12.0043 3.7916 6.2153 8.0424 11.4889

17:38 3.8671 6.3904 8.3227 12.0079 3.7926 6.2171 8.0447 11.4923

17:39 3.8682 6.3922 8.3252 12.0115 3.7937 6.2189 8.0470 11.4957

17:40 3.8692 6.3940 8.3276 12.0151 3.7947 6.2206 8.0494 11.4990

17:41 3.8703 6.3958 8.3300 12.0186 3.7957 6.2224 8.0517 11.5024

17:42 3.8713 6.3977 8.3324 12.0222 3.7968 6.2241 8.0540 11.5058
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17:43 3.8724 6.3995 8.3348 12.0257 3.7978 6.2259 8.0563 11.5091

17:44 3.8734 6.4013 8.3372 12.0293 3.7988 6.2276 8.0586 11.5124

17:45 3.8745 6.4031 8.3396 12.0328 3.7998 6.2293 8.0609 11.5158

17:46 3.8755 6.4049 8.3420 12.0363 3.8009 6.2311 8.0632 11.5191

17:47 3.8766 6.4067 8.3443 12.0398 3.8019 6.2328 8.0655 11.5224

17:48 3.8776 6.4085 8.3467 12.0433 3.8029 6.2345 8.0678 11.5257

17:49 3.8786 6.4103 8.3491 12.0468 3.8039 6.2363 8.0700 11.5290

17:50 3.8797 6.4121 8.3514 12.0503 3.8049 6.2380 8.0723 11.5323

17:51 3.8807 6.4138 8.3538 12.0538 3.8059 6.2397 8.0746 11.5356

17:52 3.8817 6.4156 8.3561 12.0573 3.8069 6.2414 8.0768 11.5388

17:53 3.8828 6.4174 8.3585 12.0607 3.8079 6.2431 8.0791 11.5421

17:54 3.8838 6.4192 8.3608 12.0642 3.8089 6.2448 8.0813 11.5454

17:55 3.8848 6.4209 8.3632 12.0677 3.8099 6.2465 8.0836 11.5486

17:56 3.8858 6.4227 8.3655 12.0711 3.8109 6.2482 8.0858 11.5518

17:57 3.8868 6.4245 8.3678 12.0745 3.8119 6.2499 8.0881 11.5551

17:58 3.8879 6.4262 8.3701 12.0780 3.8129 6.2516 8.0903 11.5583

17:59 3.8889 6.4280 8.3724 12.0814 3.8139 6.2533 8.0925 11.5615

18:00 3.8899 6.4297 8.3747 12.0848 3.8149 6.2549 8.0948 11.5648

18:01 3.8908 6.4312 8.3767 12.0875 3.8158 6.2564 8.0966 11.5673

18:02 3.8918 6.4328 8.3787 12.0902 3.8167 6.2579 8.0985 11.5698

18:03 3.8927 6.4343 8.3806 12 0929 3.8177 6.2594 8.1003 11.5723

18:04 3.8936 6.4358 8.3826 12.0956 3.8186 6.2608 8.1022 11.5748

18:05 3.8945 6.4374 8.3846 12.0982 3.8195 6.2623 8.1040 11.5773

18:06 3.8955 6.4389 8.3865 12.1009 3.8204 6.2638 8.1059 11.5797

18:07 3.8964 6.4404 8.3885 12.1036 3.8213 6.2652 8,1077 11.5822

18:08 3.8973 6.4419 8.3904 12.1062 3.8222 6.2667 8.1095 11.5847

18:09 3.8982 6.4434 8.3923 12.1089 3.8231 6.2682 8.1114 11.5872

18:10 3.8992 6.4450 8.3943 12.1115 3.8240 6.2696 8.1132 11.5896

18:11 3,9001 6.4465 8.3962 12.1141 3.8249 6.2711 8.1150 11.5921

18:12 3.9010 6.4480 8.3981 12.1168 3.8258 6.2725 8.1168 11.5945

18:13 3.9019 6.4495 8.4001 12.1194 3.8267 6.2740 8.1187 11.5970

18:14 3.9028 6.4510 8.4020 12.1220 3.8276 6.2754 8.1205 11.5994

18:15 3,9037 6.4525 8,4039 12.1246 3.8285 6.2768 8.1223 11.6019

18:16 3.9046 6.4539 8.4058 12.1272 3.8294 6.2783 8.1241 11.6043

18:17 3.9056 6.4554 8.4077 12.1298 3.8303 6.2797 8.1259 11.6067

18:18 3.9065 6.4569 8.4096 12.1324 3.8312 6.2811 8.1277 11.6091

18:19 3.9074 6.4584 8.4115 12.1350 3.8320 6.2826 8.1295 11.6115

18:20 3.9083 6.4599 8.4134 12.1376 3.8329 6.2840 8.1312 11.6139

18:21 3.9092 6.4613 8.4153 12.1402 3.8338 6.2854 8.1330 11.6163

18:22 3.91 01 6.4628 8.4172 12.1428 3.8347 6.2868 8.1348 11.6187

18:23 3.9109 6.4643 8.4190 12.1453 3.8356 6.2882 8.1366 11.6211
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18:24 3,9118 6.4657 8.4209 12.1479 3.8364 6.2896 8.1383 11.6235

18:25 3.9127 6.4672 8.4228 12.1504 3.8373 6.2911 8.1401 11.6259

18:26 3.9136 6.4687 8.4247 12.1530 3.8382 6.2925 8.1419 11.6283

18:27 3.9145 6.4701 8.4265 12.1555 3.8390 6.2939 8.1436 11.6307

18:28 3.9154 6.4716 8.4284 12.1581 3.8399 6.2953 8.1454 11.6330

18:29 3.9163 6.4730 8.4302 12.1606 3.8408 6.2967 8.1471 11.6354

18:30 3.9171 6.4745 8.4321 12.1632 3.8416 6.2980 8.1489 11.6377

18:31 3.9180 6.4759 8.4339 12.1657 3.8425 6.2994 8.1506 11.6401

18:32 3.9189 6.4773 8.4358 12.1682 3.8434 6.3008 8.1524 11.6424

18:33 3.9198 6.4788 8.4376 12.1707 3.8442 6.3022 8.1541 11.6448

18:34 3.9207 6.4802 8.4395 12.1732 3.8451 6.3036 8.1558 11.6471

18:35 3.9215 6.4816 8.4413 12.1757 3.8459 6.3050 8.1576 11.6495

18:36 3.9224 6.4831 8.4431 121782 3.8468 6.3063 8.1593 11.6518

18:37 3.9233 6.4845 8.4449 12.1807 3.8476 6.3077 8.1610 11.6541

18:38 3.9241 6.4859 8.4468 12.1832 3.8485 6.3091 8.1627 11.6564

18:39 3.9250 6.4873 8.4486 12.1857 3.8493 6.3105 8.1645 11.6587

18:40 3.9259 6.4888 8.4504 12.1882 3.8502 6.3118 8.1662 11.6610

18:41 3.9267 6.4902 84522 12.1906 3.8510 6.3132 8.1679 11.6633

18:42 3.9276 6.4916 8.4540 12.1931 3.8519 6.3145 8.1696 11.6656

18:43 3.9284 6.4930 8.4558 12.1956 3.8527 6.3159 8.1713 11.6679

18:44 3.9293 6.4944 8.4576 12.1980 3.8535 6.3172 8.1730 11.6702

18:45 3.9301 6.4958 8.4594 12.2005 3.8544 6.3186 8.1747 11.6725

18:46 3.9310 6.4972 8.4612 12.2029 3.8552 6.3199 8.1764 11.6748

18:47 3.9318 6.4986 84630 12.2054 3.8561 6.3213 8.1781 11.6771

18:48 3.9327 6.5000 8.4648 12.2078 3.8569 6.3226 8.1797 11.6793

18:49 3.9335 6.5014 84666 12.2102 3.8577 6.3240 8.1814 11.6816

18:50 3.9344 6.5028 8.4683 12.2127 3.8585 6.3253 8.1831 11.6838

18:51 3.9352 6.5041 84701 12.2151 3.8594 6.3266 8.1848 11.6861

18:52 3.9361 6.5055 8.4719 12.2175 3.8602 6.3280 8.1864 11.6883

18:53 3.9369 6.5069 8.4736 12.2199 3.8610 6.3293 8.1881 11.6906

18:54 3.9378 6.5083 8.4754 12.2223 3.8618 6.3306 8.1898 11.6928

18:55 3.9386 6.5096 8.4772 12.2247 3.8627 6.3320 8.1914 11.6951

18:56 3.9394 6.5110 8.4789 12.2271 3.8635 6.3333 8.1931 11.6973

18:57 3.9403 6.5124 8.4807 12.2295 3.8643 6.3346 8.1947 11.6995

18:58 3.9411 6.5138 8.4824 12.2319 3.8651 6.3359 8.1964 11.7018

18:59 3.9419 6.5151 8.4842 12.2343 3.8659 6.3372 8.1980 11.7040

19:00 3.9428 6.5165 8.4859 12.2367 3.8667 6.3385 8.1997 11.7062

19:01 3.9436 6.5178 8.4877 12.2390 3.8676 6.3398 8.2013 11.7084

19:02 3.9444 6.5192 84894 12.2414 3.8684 6.3412 8.2030 11.7106

19:03 3.9452 6.5205 8.4911 12.2438 3.8692 6.3425 8.2046 11.7128

19:04 3.9461 6.5219 8.4929 12.2461 3.8700 6.3438 8.2062 11.7150
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19:05 3.9469 6.5232 8.4946 12.2485 3.8708 6.3451 8.2079 11.7172

19:06 3.9477 6.5246 8.4963 12.2508 3.8716 6.3464 8.2095 11.7194

19:07 3.9485 6.5259 8.4980 12.2532 3.8724 6.3476 8.2111 11.7216

19:08 3.9493 6.5273 8.4997 12.2555 3.8732 6.3489 8.2127 11.7237

19:09 3.9502 6.5286 8.5015 12.2579 3.8740 6.3502 8.2144 11.7259

19:10 3.9510 6.5299 8.5032 12.2602 3.8748 6.3515 8.2160 11.7281

19:11 3.9518 6.5313 8.5049 12.2625 3.8756 6.3528 8.2176 11.7303

19:12 3.9526 6.5326 8.5066 12.2648 3.8764 6.3541 8.2192 11.7324

19:13 3.9534 6.5339 8.5083 12.2672 3.8772 6.3554 8.2208 11.7346

19:14 3.9542 6.5352 8.5100 12.2695 3.8780 6.3566 8.2224 11.7367

19:15 3.9550 6.5366 8.5117 12.2718 3.8787 6.3579 8.2240 11.7389

19:16 3.9558 6.5379 8.5134 12.2741 3.8795 6.3592 8.2256 11.7410

19:17 3.9566 6.5392 8.5150 12.2764 3.8803 6.3604 8.2272 11.7432

19:18 3.9574 6.5405 8.5167 12.2787 3.8811 6.3617 8.2288 11.7453

19:19 3.9582 6.5418 8.5184 12.2810 3.8819 6.3630 8.2303 11.7474

19:20 3.9590 6.5431 8.5201 12.2833 3.8827 6.3642 8.2319 11.7496

19:21 3.9598 6.5444 8.5218 12.2855 3.8835 6.3655 8.2335 11,7517

19:22 3.9606 6.5457 8.5234 12.2878 3.8842 6.3668 8.2351 11.7538

19:23 3.9614 6.5470 8.5251 12.2901 3.8850 6.3680 8.2367 11.7559

19:24 3.9622 6.5483 8.5268 12,2924 3.8858 6.3693 8.2382 11.7581

19:25 3.9630 6.5496 8.5284 12.2946 3.8866 6.3705 8.2398 11.7602

19:26 3.9638 6.5509 8.5301 12.2969 3.8873 6.3718 8.2414 11.7623

19:27 3.9646 6.5522 8.5317 12.2992 3.8881 6.3730 8.2429 11.7644

19:28 3.9654 6.5535 8.5334 12.3014 3.8889 6.3743 8.2445 11.7665

19:29 3.9661 6.5548 8.5350 12.3037 3.8897 6.3755 8.2460 11.7686

19:30 3.9669 6.5561 8.5367 12.3059 3.8904 6.3767 8.2476 11.7707

19:31 3.9677 6.5574 8.5383 12.3082 3.8912 6.3780 8.2491 11.7727

19:32 3.9685 6.5587 8.5400 12.3104 3.8920 6.3792 8.2507 11.7748

19:33 3.9693 6.5599 8.5416 12.3126 3.8927 6.3804 8.2522 11.7769

19:34 3.9700 6.5612 8.5433 12.3149 3.8935 6.3817 8.2538 11.7790

19:35 3.9708 6.5625 8.5449 12.3171 3.8942 6.3829 8.2553 11.7811

19:36 3.9716 6.5638 8.5465 12.3193 3.8950 6.3841 8.2569 11.7831

19:37 3.9724 6.5650 8.5481 12.3215 3.8958 6.3853 8.2584 11.7852

19:38 3.9731 6.5663 8.5498 12.3237 3.8965 6.3866 8.2599 11.7872

19:39 3.9739 6.5676 8.5514 12.3259 3.8973 6.3878 8.2615 11.7893

19:40 3.9747 6.5688 8.5530 12.3282 3.8980 6.3890 8.2630 11.7914

19:41 3.9755 6.5701 8.5546 12.3304 3.8988 6.3902 8.2645 11.7934

19:42 3.9762 6.5714 8.5562 12.3326 3.8995 6.3914 8.2660 11.7955

19:43 3.9770 6.5726 8.5578 12.3347 3.9003 6.3926 8.2675 11.7975

19:44 3.9778 6.5739 8.5594 12.3369 3.9010 6.3938 8.2691 11.7995

19:45 3.9785 6.5751 8.5610 12.3391 3.9018 6.3951 8.2706 11.8016
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19:46 3.9793 6.5764 8.5626 12.3413 3.9025 6.3963 8.2721 11.8036

19:47 3.9800 6.5776 8.5642 12,3435 3.9033 6.3975 8.2736 11.8056

19:48 3.9808 6.5789 8.5658 12.3457 3.9040 6.3987 8.2751 11.8076

19:49 3.9816 6.5801 8.5674 12.3478 3.9048 6.3999 8.2766 11.8097

19:50 3.9823 6.5813 8.5690 12.3500 3.9055 6.4011 8.2781 11.8117

19:51 3.9831 6.5826 8.5706 12.3522 3.9062 6.4022 8.2796 11.8137

19:52 3.9838 6.5838 8.5722 12.3543 3.9070 6.4034 8.2811 11.8157

19:53 3.9846 6.5851 8.5738 12.3565 3.9077 6.4046 8.2826 11.8177

19:54 3.9853 6.5863 8.5753 12.3586 3.9085 6.4058 8.2841 11.8197

19:55 3.9861 6.5875 8.5769 12.3608 3.9092 6.4070 8.2856 11.8217

19:56 3.9868 6.5887 8.5785 12.3629 3.9099 6.4082 8.2870 11.8237

19:57 39876 6.5900 8.5801 12.3651 3.9107 6.4094 8.2885 11.8257

19:58 3.9883 6.5912 85816 123672 3.9114 6.4105 8.2900 11.8277

19:59 3.9891 6.5924 8.5832 12.3693 3.9121 6.4117 8.2915 11.8297

20:00 3.9898 6.5936 8.5848 12.3715 3.9129 6.4129 8.2929 11.8316

20:01 3.9905 6.5949 8.5863 12.3736 3.9136 6.4141 8.2944 11.8336

20:02 3.9913 6.5961 8.5879 12.3757 3.9143 6.4152 8.2959 11.8356

20:03 3.9920 6.5973 8.5894 12.3778 3.9150 6.4164 8.2974 11.8376

20:04 3.9928 6.5985 8.5910 12.3799 3.9158 6.4176 8.2988 11.8395

20:05 3.9935 6.5997 8.5925 12.3820 3.9165 6.4188 8.3003 11.8415

20:06 3.9942 6.6009 8.5941 12.3842 3.9172 6.4199 8.3017 11.8435

20:07 3.9950 6.6021 8.5956 12.3863 3.9179 6.4211 8.3032 11.8454

20:08 3.9957 6.6033 8.5972 12.3884 3.9186 6.4222 8.3046 11.8474

20:09 3.9964 6.6045 8.5987 12.3905 3.9194 6.4234 8.3061 11.8493

20:10 3.9972 6.6057 8.6002 12.3925 3.9201 6.4246 8.3075 11.8513

20:11 3.9979 6.6069 8.6018 12.3946 3.9208 6.4257 8.3090 11.8532

20:12 3.9986 6.6081 8.6033 12.3967 3.9215 6.4269 8.3104 11.8551

20:13 3.9994 6.6093 8.6048 12.3988 3.9222 6.4280 8.3119 11.8571

20:14 4.0001 6.6105 8.6064 12.4009 3.9229 6.4292 8.3133 11.8590

20:15 4.0008 6.6117 8.6079 12.4030 3.9236 6.4303 8.3148 11.8609

20:16 4.0015 6.6129 8.6094 12.4050 3.9244 6.4314 8.3162 11.8629

20:17 4.0023 6.6141 8.6109 12.4071 3.9251 6,4326 8.3176 11.8648

20:18 4.0030 6.6153 8.6124 12.4092 3.9258 6.4337 8.3190 11.8667

20:19 4.0037 6.6164 8.6139 12.4112 3.9265 6.4349 8.3205 11.8686

20:20 4.0044 6.6176 8.6155 12.4133 3.9272 6.4360 8.3219 11.8705

20:21 4.0051 6.6188 8.6170 12.4153 3.9279 6.4371 8.3233 11.8725

20:22 4.0059 6.6200 8.6185 12.4174 3.9286 6.4383 8.3247 11.8744

20:23 4.0066 6.6211 8.6200 12.4194 3.9293 6.4394 8.3262 11.8763

20:24 4.0073 6.6223 8.6215 12.4215 3.9300 6.4405 8.3276 11.8782

20:25 4.0080 6.6235 8.6230 12.4235 3.9307 6.4417 8.3290 11.8801

20:26 4.0087 6.6247 8.6245 12.4256 3.9314 6.4428 8.3304 11.8820
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20:27 4.0094 6.6258 8.6260 12.4276 3.9321 6.4439 8.3318 11.8839

20:28 4.0101 6.6270 8.6275 12.4296 3.9328 6.4450 8.3332 11.8857

20:29 4.0105 6.6281 8.6289 12.4316 3.9335 6.4461 8.3346 11.8876

20:30 4.0115 6.6293 8.6304 12.4337 3.9342 6.4473 8.3360 11.8895

20:31 4.0123 6.6305 8.6319 12.4357 3.9349 6.4484 8.3374 11.8914

20:32 4.0130 6.6316 8.6334 12,4377 3.9355 6.4495 8.3388 11.8933

20:33 4.0137 6.6328 8.6349 12.4397 3.9362 6.4506 8.3402 11.8951

20:34 4.0144 6.6339 8.6364 12.4417 3.9369 6.4517 8.3416 11.8970

20:35 4.0151 6,6351 8.6378 12.4437 3.9376 6.4528 8.3430 11.8989

20:36 4.0158 6.6362 8.6393 12.4457 3.9383 6.4539 8.3444 11.9007

20:37 4.0165 6.6374 8.6408 12.4477 3.9390 6.4550 8.3458 11.9026

20:38 4.0172 6.6385 8.6422 12.4497 3.9397 6.4561 8.3471 11.9045

20:39 4.0179 6.6397 8.6437 12,4517 3.9404 6.4572 8.3485 11.9063

20:40 4.0186 6.6408 8.6452 12.4537 3.9410 6.4583 8.3499 11.9082

20:41 4.0193 6.6420 8.6466 12.4557 3.9417 6.4594 8.3513 11.9100

20:42 4,0200 6,6431 8.6481 12.4577 3.9424 6.4605 8.3527 11.9119

20:43 4.0206 6.6442 8.6495 12.4597 3.9431 6.4616 8.3540 11.9137

20:44 4.0213 6.6454 8.6510 12.4617 3.9438 6.4627 8.3554 11.9156

20:45 4.0220 6.6465 8.6524 12.4636 3.9444 6.4638 8.3568 11.9174

20:46 4.0227 6.6476 8.6539 12.4656 3.9451 6.4649 8.3581 11.9192

20:47 4.0234 6.6488 8.6553 12.4676 3.9458 6.4660 8.3595 11.9211

20:48 4.0241 6.6499 8.6568 12.4696 3.9465 6.4671 8.3609 11.9229

20:49 4.0248 6.6510 8.6582 12.4715 3.9471 6.4682 8.3622 11.9247

20:50 4.0255 6.6521 8.6597 12.4735 3.9478 6.4693 8.3636 11.9265

20:51 4,0262 6.6533 8.6611 12.4754 3.9485 6.4703 8.3649 11.9284

20:52 4.0268 6.6544 8.6625 12.4774 3.9491 6.4714 8.3663 11.9302

20:53 4.0275 6.6555 8.6640 12.4793 3.9498 6.4725 8.3676 11.9320

20:54 4.0282 6.6566 8.6654 12.4813 3.9505 6.4736 8.3690 11.9338

20:55 4.0289 6.6577 8.6668 12.4832 3.9512 6.4747 8.3703 11.9356

20:56 4.0296 6.6589 8.6683 12.4852 3.9518 6.4757 8.3717 11.9374

20:57 4.0302 6.6600 8.6697 12.4871 3.9525 6.4768 8.3730 11.9392

20:58 4.0309 6.6611 8.6711 12.4891 3.9532 6.4779 8.3744 11.9410

20:59 4.0316 6.6622 8.6725 12.4910 3.9538 6.4789 8.3757 11.9428

21:00 4.0323 6.6633 8.6739 12.4929 3.9545 6.4800 8.3770 11.9446

21:01 4.0329 6.6644 8.6754 12.4948 3.9551 6.4811 8.3784 11.9464

21:02 4.0336 6.6655 8.6768 12.4968 3.9558 6.4821 8.3797 11.9482

21:03 4.0343 6.6666 8.6782 12.4987 3.9565 6.4832 8.3810 11.9500

21:04 4.0350 6.6677 8.6796 12.5006 3.9571 6.4843 8.3824 11.9518

21:05 4.0356 6.6688 8.6810 12.5025 3.9578 6.4853 8.3837 11.9536

21:06 4.0363 6.6699 8.6824 12.5044 3.9584 6.4864 8.3850 11.9553

21:07 4.0370 6.6710 8.6838 12.5063 3.9591 6.4874 8.3863 11.9571
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21:08 4.0376 6.6721 8.6852 12.5083 3.9597 6.4885 8.3877 11.9589

21:09 4.0383 6.6732 8.6866 12.5102 3.9604 6.4895 8.3890 11.9607

21:10 4.0390 6.6743 8.6880 12.5121 3.9610 6.4906 8.3903 11.9624

21:11 4.0396 6.6754 8.6894 12.5140 3.9617 6.4916 8.3916 11.9642

21:12 4.0403 6.6765 8.6908 12.5159 3.9623 6.4927 8.3929 11.9660

21:13 4.0410 6.6775 8.6922 12.5177 3.9630 6.4937 8.3942 11.9677

21:14 4.0416 6.6786 8.6936 12.5196 3.9636 6.4948 8.3955 11.9695

21:15 4.0423 6.6797 8.6950 12.5215 3.9643 6.4958 8.3968 11.9712

21:16 4,0429 6.6808 8.6964 12.5234 3.9649 6.4969 8.3982 11.9730

21:17 4.0436 6,6819 8.6977 12.5253 3.9656 6.4979 8.3995 11.9747

21:18 4.0443 6.6829 8.6991 12.5272 3.9662 6.4990 8.4008 11.9765

21:19 4.0449 6.6840 8.7005 12.5290 3.9669 6.5000 8.4021 11.9782

21:20 4.0456 6.6851 8.7019 12.5309 3.9675 6.5010 8.4034 11.9800

21:21 4.0462 6.6862 8.7032 12.5328 3.9682 6.5021 8.4047 11.9817

21:22 4.0469 6.6872 8.7046 12.5347 3.9688 6.5031 8.4059 11.9834

21:23 4.0475 6.6883 8.7060 12.5365 3.9694 6.5041 8.4072 11.9852

21:24 4.0482 6.6894 8.7074 12.5384 3.9701 6.5052 8.4085 11.9869

21:25 4.0488 6.6905 8.7087 12.5402 3.9707 6.5062 8.4098 11.9886

21:26 4.0495 6.6915 8.7101 12.5421 3.9714 6.5072 8.4111 11.9904

21:27 4.0501 6.6926 8.7114 12.5439 3.9720 6.5082 8.4124 11.9921

21:28 4.0508 6.6936 8.7128 12.5458 3.9726 6.5093 8.4137 11.9938

21:29 4.0514 6.6947 8.7142 12.5476 3.9733 6.5103 8.4149 11.9955

21:30 4.0521 6.6958 8.7155 12.5495 3.9739 6.5113 8.4162 11.9972

21:31 4.0527 6.6968 8.7169 12.5513 3.9745 6.5123 8.4175 11.9989

21:32 4.0534 6.6979 8.7182 12.5532 3.9752 6.5133 8.4188 12.0007

21:33 4.0540 6.6989 8.7196 12.5550 3.9758 6.5144 8.4201 12.0024

21:34 4.0546 6.7000 8.7209 12.5569 3.9764 6.5154 8.4213 12.0041

21:35 4.0553 6.7010 8.7223 12.5587 3.9770 6.5164 8.4226 12.0058

21:36 4.0559 6.7021 8.7236 12.5605 3.9777 6.5174 8.4239 12.0075

21:37 4.0566 6.7031 8.7250 12.5623 3.9783 6.5184 8.4251 12.0092

21:38 4.0572 6.7042 8.7263 12.5642 3.9789 6.5194 8.4264 12.0109

21:39 4.0578 6.7052 8.7276 12.5660 3.9796 6.5204 8.4277 12.0126

21:40 4.0585 6.7063 8.7290 12.5678 3.9802 6.5214 8.4289 12.0143

21:41 4.0591 6.7073 8.7303 12.5696 3.9808 6.5225 8.4302 12.0159

21:42 4.0598 6.7084 8.7317 12.5714 3.9814 6.5235 8.4314 12.0176

21:43 4.0604 6.7094 8.7330 12.5732 3.9820 6.5245 8.4327 12.0193

21:44 4.0610 6.7105 8.7343 12.5751 3.9827 6.5255 8.4339 12.0210

21:45 4.0617 6.7115 8.7356 12.5769 3.9833 6.5265 8.4352 12.0227

21:46 4.0623 6.7125 8.7370 12.5787 3.9839 6.5275 8.4364 12.0244

21:47 4.0629 6.7136 8.7383 12.5805 3.9845 6.5285 8.4377 12.0260

21:48 4.0635 6.7146 8.7396 12.5823 3.9851 6.5295 8.4389 12.0277
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21:49 4.0642 6.7156 8.7409 12.5841 3.9858 6.5304 8.4402 12.0294

21:50 4.0648 6.7167 8.7423 12.5859 3.9864 6.5314 8.4414 12.0310

21:51 4.0654 6.7177 8.7436 12.5876 3.9870 6.5324 8.4427 12.0327

21:52 4.0661 6.7187 8.7449 12.5894 3.9876 6.5334 8.4439 12.0344

21:53 4.0667 6.7197 8.7462 12.5912 3.9882 6.5344 8.4451 12.0360

21:54 4.0673 6.7208 8.7475 12.5930 3.9888 6.5354 8.4464 12.0377

21:55 4.0679 6.7218 8.7488 12.5948 3.9894 6.5364 8.4476 12.0393

21:56 4.0686 6.7228 8.7501 12.5966 3.9901 6.5374 8.4488 12.0410

21:57 4.0692 6.7238 8.7514 12.5983 3.9907 6.5383 8.4501 12.0426

21:58 4.0698 6.7248 8.7527 12.6001 3.9913 6.5393 8.4513 12.0443

21:59 4.0704 6.7259 8.7540 12.6019 3.9919 6.5403 8.4525 12.0459

22:00 4.0710 6.7269 8.7553 12.6037 3.9925 6.5413 8.4538 12.0476

22:01 4.0717 6.7279 8.7566 12.6054 3.9931 6.5423 8.4550 12.0492

22:02 4.0723 6.7289 8.7579 12.6072 3.9937 6.5432 8.4562 12.0509

22:03 4.0729 6.7299 8.7592 12.6089 3.9943 6.5442 8.4574 12.0525

22:04 4.0735 6.7309 8.7605 12.6107 3.9949 6.5452 8.4586 12.0541

22:05 4.0741 6.7319 8.7618 12.6125 3.9955 6.5462 8.4599 12.0558

22:06 4.0748 6.7330 8.7631 12.6142 3.9961 6.5471 8.4611 12.0574

22:07 4.0754 6.7340 8.7644 12.6160 3.9967 6.5481 8.4623 12.0590

22:08 4.0760 6.7350 8.7657 12.6177 3.9973 6.5491 8.4635 12.0606

22:09 4.0766 6.7360 8.7670 12.6195 3.9979 6.5500 8.4647 12.0623

22:10 4.0772 6.7370 8.7683 12.6212 3.9985 6.5510 8.4659 12.0639

22:11 4.0778 6.7380 8.7695 12.6229 3.9991 6.5520 8.4671 12.0655

22:12 4.0784 6.7390 8.7708 12.6247 3.9997 6.5529 8.4683 12.0671

22:13 4.0790 6.7400 8.7721 12.6264 4.0003 6.5539 8.4695 12.0687

22:14 4.0796 6.7410 8.7734 12.6282 4.0009 6.5549 8.4707 12.0703

22:15 4.0802 6.7420 8.7747 12.6299 4,0015 6.5558 8.4719 12.0720

22:16 4.0809 6.7430 8.7759 12.6316 4.0021 6.5568 8.4731 12.0736

22:17 4.0815 6.7440 8.7772 12.6334 4.0027 6.5577 8.4743 12.0752

22:18 4.0821 6.7449 .8.7785 12.6351 4.0033 6.5587 8.4755 12.0768

22:19 4.0827 6.7459 8.7797 12.6368 4.0039 6.5596 8.4767 12.0784

22:20 4.0833 6.7469 8.7810 12.6385 4.0045 6.5606 8.4779 12.0800

22:21 4.0839 6.7479 8.7823 12.6402 4.0051 6.5615 8.4791 12.0816

22:22 4.0845 6.7489 8.7835 12.6420 4.0057 6.5625 8.4803 12.0832

22:23 4.0851 6.7499 8.7848 12.6437 4.0062 6.5634 8.4815 12.0848

22:24 4.0857 6.7509 8.7860 12.6454 4.0068 6.5644 8.4827 12.0864

22:25 4.0863 6.7519 8.7873 12.6471 4.0074 6.5653 8.4839 12.0879

22:26 4.0869 6.7528 8.7886 12.6488 4.0080 6.5663 8.4851 12.0895

22:27 4.0875 6.7538 8.7898 12.6505 4.0086 6.5672 8.4862 12.0911

22:28 4.0881 6.7548 8.7911 12.6522 4.0092 6.5682 8.4874 12.0927

22:29 4.0887 6.7558 8.7923 12.6539 4.0098 6.5691 8.4886 12.0943
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22:30 4.0893 6.7568 8.7936 12.6556 4.0104 6.5700 8.4898 12.0959

22:31 4.0899 6.7577 8.7948 12.6573 4.0109 6.5710 8.4910 12.0974

22:32 4.0905 6.7587 8.7961 12.6590 4.0115 6.5719 8.4921 12.0990

22:33 4.0910 6.7597 8.7973 12.6607 4.0121 6.5729 8.4933 12.1006

22:34 4.0916 6.7606 8.7986 12.6624 4.0127 6.5738 8.4945 12.1021

22:35 4.0922 6.7616 8.7998 12.6641 4.0133 6.5747 8,4956 12.1037

22:36 4.0928 6.7626 8.8010 12.6658 4.0138 6.5757 8.4968 12.1053

22:37 4.0934 6.7636 8.8023 12.6674 4.0144 6.5766 8.4980 12.1068

22:38 4.0940 6.7645 8.8035 12.6691 4.0150 6.5775 8.4991 12.1084

22:39 4.0946 6.7655 8.8048 12.6708 4.0156 6.5785 8.5003 12.1100

22:40 4.0952 6.7665 8.8060 12.6725 4.0162 6.5794 8.5015 12.1115

22:41 4.0958 6.7674 8.8072 12.6742 4.0167 6.5803 8.5026 12.1131

22:42 4.0964 6.7684 8.8084 12.6758 4.0173 6.5813 8.5038 12.1146

22:43 4.0969 6.7693 8.8097 12.6775 4.0179 6.5822 8.5049 12.1162

22:44 4.0975 6.7703 8.8109 12.6792 4.0184 6.5831 8.5061 12.1177

22:45 4.0981 6.7713 8.8121 12.6808 4.0190 6.5840 8.5073 12.1193

22:46 4.0987 6.7722 8.8134 12.6825 4.0196 6.5849 8.5084 12.1208

22:47 4.0993 6.7732 8.8146 12.6842 4.0202 6.5859 8.5096 12.1224

22:48 4.0999 6.7741 8.8158 12.6858 4.0207 6.5868 8.5107 12.1239

22:49 4.1004 6.7751 8.8170 12.6875 4.0213 6.5877 8.5119 12.1255

22:50 . 4.1010 6.7760 8.8182 12.6891 4.0219 6.5886 8.5130 12.1270

22:51 4.1016 6.7770 8.8195 12.6908 4.0224 6.5895 8.5142 12.1285

22:52 4.1022 6.7779 8.8207 12.6924 4.0230 6.5904 8.5153 12.1301

22:53 4.1028 6.7789 8.8219 12.6941 4.0236 6.5914 8.5164 12.1316

22:54 4.1033 6.7798 8.8231 12.6957 4.0241 6.5923 8.5176 12.1331

22:55 4.1039 6.7808 8.8243 12.6974 4.0247 6.5932 8.5187 12.1347

22:56 4.1045 6.7817 8.8255 12.6990 4.0253 6.5941 8.5199 12.1362

22:57 4.1051 6.7827 8.8267 12.7007 4.0258 6.5950 8.5210 12.1377

22:58 4.1057 6.7836 8.8279 12.7023 4.0264 6.5959 8.5221 12.1392

22:59 4.1062 6.7845 8.8291 12.7039 4.0270 6.5968 8.5233 12.1407

23:00 4.1068 6.7855 8.8303 12.7056 4.0275 6.5977 8.5244 12.1423

23:01 4.1074 6.7864 8.8315 12.7072 4.0281 6.5986 8.5255 12.1438

23:02 4.1079 6.7874 8.8327 12.7088 4.0286 6.5995 8.5267 12.1453

23:03 4.1085 6.7883 8.8339 12.7105 4.0292 6.6004 8.5278 12.1468

23:04 4.1091 6.7892 8.8351 12.7121 4.0298 6.6013 8.5289 12.1483

23:05 4.1096 6.7902 8.8363 12.7137 4.0303 6.6022 8.5300 12.1498

23:06 4.1102 6.7911 8.8375 12.7153 4.0309 6.6031 8.5312 12.1513

23:07 4.1108 6.7920 8.8387 12.7169 4.0314 6.6040 8.5323 12.1528

23:08 4.1114 6.7930 8.8399 12.7186 4.0320 6.6049 8.5334 12.1543

23:09 4.1119 6.7939 8.8411 12.7202 4.0326 6.6058 8.5345 12.1558

23:10 4.1125 6.7948 8.8423 12.7218 4.0331 6.6067 8.5356 12.1573
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23:11 4.1131 6.7957 8.8435 12.7234 4.0337 6.6076 8.5368 12.1588

23:12 4.1136 6.7967 8.8447 12.7250 4.0342 6.6085 8.5379 12.1603

23:13 4.1142 6.7976 8.8458 12.7266 4.0348 6.6094 8.5390 12.1618

23:14 4.1148 6.7985 8.8470 12.7282 4.0353 6.6103 8.5401 12.1633

23:15 4.1153 6.7994 8.8482 12.7298 4.0359 6.6112 8.5412 12.1648

23:16 4.1159 6.8004 8.8494 12.7314 4.0364 6.6121 8.5423 12.1663

23:17 4.1164 6.8013 8.8506 12.7330 4.0370 6.6129 8.5434 12.1678

23:18 4.1170 6.8022 8.8517 12.7346 4.0375 6.6138 8.5446 12.1693

23:19 4.1176 6.8031 8.8529 12.7362 4.0381 6.6147 8.5457 12.1707

23:20 4.1181 6.8040 8.8541 12.7378 4.0386 6.6156 8.5468 12.1722

23:21 4.1187 6.8050 8.8553 12.7394 4.0392 6.6165 8.5479 12.1737

23:22 4.1192 6.8059 8.8564 12.7410 4.0397 6.6174 8.5490 12.1752

23:23 4.1198 6.8068 8.8576 12.7426 4.0403 6.6182 8.5501 12.1767

23:24 4.1204 6.8077 8.8588 12.7442 4.0408 6.6191 8.5512 12.1781

23:25 4.1209 6.8086 8.8599 12.7458 4.0414 6.6200 8.5523 12.1796

23:26 4.1215 6.8095 8.8611 12.7473 4.0419 6.6209 8.5534 12.1811

23:27 4.1220 6.8104 8.8623 12.7489 4.0424 6.6218 8.5545 12.1825

23:28 4.1226 6.8113 8.8634 12.7505 4.0430 6.6226 8.5556 12.1840

23:29 4.1231 6.8123 8.8646 12.7521 4.0435 6.6235 8.5567 12.1855

23:30 4.1237 6.8132 8.8658 12.7537 4.0441 6.6244 8.5577 12.1869

23:31 4.1242 6.8141 8.8669 12.7552 4.0446 6.6253 8.5588 12.1884

23:32 4.1248 6.8150 8.8681 12.7568 4.0451 6.6261 8.5599 12.1899

23:33 4.1253 6.8159 8.8692 12.7584 4.0457 6.6270 8.5610 12.1913

23:34 4.1259 6.8168 8.8704 12.7599 4.0462 6.6279 8.5621 12.1928

23:35 4.1264 6.8177 8.8715 12.7615 4.0468 6.6287 8.5632 12.1942

23:36 4.1270 6.8186 8.8727 12.7631 4.0473 6.6296 8.5643 12.1957

23:37 4.1275 6.8195 8.8738 12.7646 4.0478 6.6305 8.5654 12.1971

23:38 4.1281 6.8204 8.8750 12.7662 4.0484 6.6313 8.5664 12.1986

23:39 4.1286 6.8213 8.8761 12.7678 4.0489 6,6322 8.5675 12.2000

23:40 4.1292 6.8222 8.8773 12.7693 4.0495 6.6331 8.5686 12.2015

23:41 4.1297 6.8231 8.8784 12.7709 4.0500 6.6339 8.5697 12.2029

23:42 4.1303 6.8240 8.8796 12.7724 4.0505 6.6348 8.5708 12.2044

23:43 4.1308 6.8249 8.8807 12.7740 4.0511 6.6356 8.5718 12.2058

23:44 4.1314 6.8257 8.8819 12.7755 4.0516 6.6365 8.5729 12.2072

23:45 4.1319 6.8266 8.8830 12.7771 4.0521 6.6374 8.5740 12.2087

23:46 4.1324 6.8275 8.8841 12.7786 4.0527 6.6382 8.5750 12.2101

23:47 4.1330 6.8284 8.8853 12.7802 4.0532 6.6391 8.5761 12.2115

23:48 4.1335 6.8293 8.8864 12.7817 4.0537 6.6399 8.5772 12.2130

23:49 4.1341 6.8302 8.8875 12.7832 4.0542 6.6408 8.5783 12.2144

23:50 4.1346 6.8311 8.8887 12.7848 4.0548 6.6416 8.5793 12.2158

23:51 4.1351 6.8320 8.8898 12.7863 4.0553 6.6425 8.5804 12.2173
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23:52 4.1357 6.8328 8.8909 12.7878 4.0558 6.6433 8.5815 12.2187

23:53 4.1362 6.8337 8.8921 12.7894 4.0564 6.6442 8.5825 12.2201

23:54 4.1368 6.8346 8.8932 12.7909 4,0569 6.6450 8.5836 12.2215

23:55 4.1373 6.8355 8.8943 12.7924 4.0574 6.6459 8.5846 12.2230

23:56 4.1378 6.8364 8.8955 12.7940 4.0580 6.6467 8.5857 12.2244

23:57 4.1384 6.8373 8.8966 12.7955 4.0585 6.6476 8.5868 12.2258

23:58 4.1389 6.8381 8.8977 12.7970 4.0590 6.6484 8.5878 12.2272

23:59 4.1395 6.8390 8.8988 12.7985 4.0595 6.6493 8.5889 12.2286

24:00 4.1400 6.8399 8.8999 12.8001 4.0600 6.6501 8.5899 12.2300
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DRAINAGE CRITERIA MANUAL

APPENDIX D. - FIGURES AND DIAGRAMSW

FIGURES FROM SECTION 2

Figure 2-1 Effects of Urbanization on Flood Hydrograph
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Figure 2-34 Temporal Distribution For all PMP Durations
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DRAINAGE CRITERIA MANUAL

NEW APPENDIX F. - Rainfall Criteria Pre-Dating Atlas 14

Appendix F

Rainfall Criteria Pre-Datinq Atlas 14

The rainfall criteria in this Appendix is to be used to calculate the 100-year floodplain, 25-year
floodplain, Base Flood, Design Flood, Flood Hazard Area, and Floodway for areas not yet

amended to incorporate Atlas 14 data.

The DDE (depth-duration-frequency) and IDE (intensity-duration-frequency) values are shown in

Table F-i and Table F-2. The Austin intensity-duration-frequency curves are shown in Figure 2-

2 in Appendix D of this manual.

Table F-i. Depth-Duration-Frequency Table for Austin and Travis County>

Depth of Precipitation (in inches)

Recurrence 5 min* 15 mm 30 mm 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr

Interval
(year)

2 0.48 0.98 1.32 1.72 2.16 2.32 2.67 3.06 3.44

5 0.62 1.26 1.71 2.28 2.89 3.13 3.56 4.07 4.99

10 0.71 1.47 1.98 2.68 342 3.71 421 4.81 6.1

25 0.84 1.76 2.36 3.28 4.2 4.55 5.14 5.9 7.64

50 0.94 2.01 2.68 3.79 4.88 5.28 5.94 6.86 8.87
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Table F-i. Depth-Duration-Frequency Table for Austin and Travis County>

Depth of Precipitation (in inches)

Recurrence 5 min* 15 mm 30 mm 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr
Interval
(year)

100 1.05 2.29 3.04 4.37 5.66 6.11 6.85 7.96 10.2

250 1.21 2.73 3.57 5.26 6.86 7.38 8.24 9.67 12

500 1.33 3.11 4.02 6.06 7.94 8.51 9.47 11.2 13.5

The 5-mm rainfall depths were calculated using the 5-mm rainfall intensity values from Table 2-4.
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Table F-2. Intensity-Duration-Frequency Table for Austin and Travis County

Intensity of Precipitation (inches per hour)

Recurrence 5 min* 15 mm 30 mm 1-hr 2-hr 3-hr 6-hr 12-hr 24-hr

Interval
(year)

2 5.76 3.92 2.64 1.72 1.08 0.773 0.445 0.255 0.143

5 7.39 5.04 3.42 2.28 1.45 1.04 0.593 0.339 0.208

10 8.57 5.88 3.96 2.68 1.71 1.24 0.702 0.401 0.254

25 10.1 7.04 4.72 3.28 2.10 1.52 0.857 0.492 0.318

50 11.2 8.04 5.36 3.79 2.44 1.76 0.990 0.572 0.370

100 12.5 9.16 6.08 4.37 2.83 2.04 1.14 0.663 0.424

250 14.5 10.9 7.14 5.26 3.43 2.46 1.37 0.806 0.501

500 15.9 12.4 8.04 6.06 3.97 2.84 1.58 0.934 0.564

* The 5-mm rainfall intensity values were calculated using Equation F-i and the coefficients listed

in Table F-3 for the return periods of 2, 5, 10, 25, 100, 250, and 500 years.
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The following equation mathematically represents the Austin area intensity-duration-frequency
curves:

= aI(t+b) c (Eq. F-i)

Where.

= Average rainfall intensity, inches per hour

t = Storm duration in minutes, which is equal to the time of concentration for the
entire drainage area of interest

a, b and c = Coefficients for different storm frequencies.

The final best-fit coefficients of a, b, and c for equation (F-i) are listed in Table F-3 below:

Table F-3
Austin Intensity-Duration-Frequency Curve Coefficients

Return Period Fitting parameters for IDF equation (2-8)

Xr P

2 54.767 11.051 0.8116

5 62.981 10.477 0.7820

10 70.820 10.396 0.7725
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Return Period Fitting parameters for IDE equation (2-8)

P

25 82.936 10.746 0.7634

50 100.60 12.172 0.7712

100 118.30 13.185 0.7736

250 150.10 14.892 0.7822

500 188.00 17.233 0.7959

Source: Asquith, W.H., “Depth-Duration Frequency and

Intensity-Duration Frequency for Austin and Travis County,

Texas, 2001”.

Table F-4 below provides the Type Ill distribution ordinates in 5-minute increments as derived

from the HEC-HMS program. The ordinates should be multiplied by the total 24 hour

precipitation depth to produce the design rainfall distribution. When using the HEC-HMS model,

the computational time interval should be selected based on criteria for the minimum lag time.

The maximum computational time interval used in a HEC-HMS model should be 6 minutes.
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Table F-4
Type III Distribution Ordinates In 5-Minute Time Increment

Time Incremental Cumulative Time Incremental Cumulative Time Incremental Cumulative

0:00 0.0000 0.0000 8:05 0.0023 0.1163 16:10 0.0021 0.8903

0:05 0.0008 0.0008 8:10 0.0022 0.1185 16:15 0.0021 0.8924

0:10 0.0009 0.0017 8:15 0.0023 0.1208 16:20 0.0020 0.8944

0:15 0.0008 0.0025 820 0,0025 0.1233 16:25 0.0020 0.8964

0:20 0.0008 0.0033 8:25 0.0025 0.1258 16:30 0.0020 0.8984

0:25 0.0009 0.0042 8:30 0.0026 0.1284 16:35 0.0019 0.9003

0:30 0.0008 0.0050 8:35 0.0027 0.1311 16:40 0.0019 0.9022

0:35 0.0008 0.0058 8:40 0.0028 0.1339 16:45 0.0019 0.9041

0:40 0.0009 0.0067 8:45 0.0028 0.1367 16:50 0.0018 0.9059

45 0.0008 0.0075 8:50 0.0030 0.1397 16:55 0.0019 0.9078

0:50 0.0008 0.0083 8:55 0.0030 0.1427 17:00 0.0017 0.9095
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0:55 0.0009 0.0092 9:00 0.0031 0.1458 17:05 0.0018 0.9113

1:00 0.0008 0.0100 9:05 0.0032 0.1490 17:10 0.0016 0.9129

1:05 0.0008 0.0108 9:10 0.0032 0.1522 17:15 0.0017 0.9146

1:10 0.0009 0.0117 9:15 0.0033 0.1555 17:20 0.0016 0.9162

1:15 0.0008 0.0125 9:20 0,0034 0.1589 17:25 0.0016 0.9178

1:20 0.0008 0.0133 9:25 0.0035 0.1624 17:30 0.0016 0.9194

1:25 0.0009 0,0142 9:30 0.0035 0.1659 17:35 0.0015 0.9209

1:30 0.0008 0.0150 9:35 0.0037 0.1696 17:40 0.0015 0.9224

1:35 0.0008 0.0158 9:40 0.0037 0.1733 17:45 0.0015 0.9239

1:40 00009 0.0167 945 0.0038 0.1771 17:50 0.0014 0.9253

1:45 0.0008 0.0175 9:50 0.0039 0.1810 17:55 0.0014 0.9267

1:50 0.0008 0.0183 9:55 0.0040 0.1850 18:00 0.0013 0.9280

1:55 0.0009 0.0192 10:00 0.0040 0.1690 18:05 0.0013 0.9293
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2:00 0.0008 0.0200 10:05 0.0041 0.1931 18:10 0.0014 0.9307

2:05 0,0008 0.0208 10:10 0.0044 0.1975 18:15 0.0012 0.9319

2:10 0.0009 0.0217 10:15 0.0045 0.2020 18:20 0.0013 0.9332

2:15 0.0008 0.0225 10:20 0.0047 0.2067 18:25 0.0014 0.9346

2:20 0.0009 0.0234 10:25 0.0048 0.2115 18:30 0.0012 0.9358

2:25 0.0009 0.0243 10:30 0.0050 0.2165 18:35 0.0012 0.9370

2:30 0,0009 0.0252 10:35 0.0051 0.2216 18:40 0.0013 0.9383

2:35 0.0009 0.0261 10:40 0.0054 0.2270 18:45 0.0013 0.9396

2:40 0.0009 0.0270 10:45 0.0055 0.2325 18:50 0.0012 0.9408

2:45 0.0009 0.0279 10:50 0.0057 0.2382 18:55 0.0013 0.9421

2:50 0.0010 0.0289 10:55 0.0058 0.2440 19:00 0.0012 0.9433

2:55 0.0009 0.0298 11:00 0.0060 0.2500 19:05 0.0012 0.9445

3:00 0.0010 0.0308 11:05 0.0064 0.2564 19:10 0.0011 0.9456
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3:05 0.0009 0.0317 11:10 0.0070 0.2634 19:15 0.0012 0.9468

3:10 0.0010 0.0327 11:15 0.0077 0.2711 19:20 0.0012 0.9480

3:15 0.0010 0.0337 11:20 0.0084 0.2795 19:25 0.0011 0.9491

320 0.0010 0.0347 11:25 0.0089 0.2884 19:30 0.0012 0.9503

3:25 0,0010 0.0357 11:30 0.0096 0.2980 19:35 0.0012 0.9515

3:30 0.0010 0.0367 11:35 0.0131 0.3111 19:40 0.0011 0.9526

3:35 0.0010 0.0377 11:40 0.0187 0.3298 19:45 0.0011 0.9537

340 0.0011 0.0388 11:45 0.0261 0.3559 19:50 0.0011 0.9548

3:45 0.0010 0.0398 11:50 0.0289 0.3848 19:55 0.0011 0.9559

3:50 0.0010 0.0408 11:55 0.0425 0.4273 20:00 0.0011 0.9570

3:55 0.0011 0.0419 12:00 0.0727 0.5000 20:05 0.0011 0.9581

4:00 0.0011 0.0430 12:05 0.0727 0.5727 20:10 0.0011 0.9592

4:05 0.0011 0.0441 12:10 0.0425 0.6152 20:15 0.0011 0.9603
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410 0.0011 0.0452 12:15 0.0289 0.6441 20:20 0.0010 0.9613

415 0.0011 0.0463 12:20 0.0261 0.6702 20:25 0.0010 0.9623

4:20 0.0011 0.0474 12:25 0.0187 0.6889 20:30 0.0011 0.9634

425 0.0011 0.0485 12:30 0.0131 0.7020 20:35 0.0010 0.9644

4:30 0.0012 0.0497 12:35 0.0096 0.7116 20:40 0.0010 0.9654

4:35 0.0012 0.0509 12:40 0.0089 0.7205 20:45 0.0010 0.9664

4:40 0.0011 0.0520 12:45 0.0084 0.7289 20:50 0.0010 0.9674

445 0.0012 0.0532 12:50 0.0077 0.7366 20:55 0.0010 0.9684

4:50 0.0012 0.0544 12:55 0.0070 0.7436 21:00 0.0010 0.9694

4:55 0,0011 0.0555 13:00 0.0064 0.7500 21:05 0.0010 0.9704

5:00 0.0012 0.0567 13:05 0.0060 0.7560 21:10 0.0010 0.9714

5:05 0.0012 0.0579 13:10 0.0058 0.7618 21:15 0.0009 0.9723

5:10 0.0013 0.0592 13:15 0.0057 0.7675 21:20 0.0010 0.9733
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5:15 0.0012 0.0604 13:20 0.0055 0.7730 21:25 0.0010 0.9743

520 0.0013 0.0617 13:25 0.0054 0.7784 21:30 0.0009 0.9752

5:25 0.0013 0.0630 13:30 00051 0.7835 21:35 0.0010 0.9762

5:30 0.0012 0.0642 13:35 0.0050 0.7885 21:40 0.0009 0.9771

5:35 0.0012 0.0654 13:40 0.0048 0.7933 21:45 0.0009 0,9780

540 0.0014 0.0668 13:45 0.0047 0.7980 21:50 0.0010 0.9790

5:45 0.0012 0.0680 13:50 0.0045 0.8025 21:55 0.0009 0.9799

5:50 0.0013 0.0693 13:55 0.0044 0.8069 22:00 0.0009 0.9808

5:55 0.0014 0.0707 14:00 0.0041 0.8110 22:05 0.0008 0.9816

6:00 0.0013 0.0720 14:05 00040 0.8150 22:10 0.0009 0.9825

6:05 0.0013 0.0733 14:10 0.0040 0.8190 22:15 0.0009 0.9834

6:10 0.0014 0.0747 14:15 0.0039 0.8229 22:20 0.0009 0.9843

6:15 0.0014 0.0761 14:20 0.0038 0.8267 22:25 0.0009 0.9852
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6:20 0.0015 0.0776 14:25 0.0037 0.8304 22:30 0.0008 0.9860

6:25 0.0015 0.0791 14:30 0.0037 0.8341 22:35 0.0008 0.9868

6:30 0.0015 0.0806 14:35 0.0035 0.8376 22:40 0.0009 0.9877

6:35 0.0016 0.0822 14:40 0.0035 0.8411 22:45 0.0008 0.9885

6:40 0.0016 0.0838 14:45 0.0034 0.8445 22:50 0.0008 0.9893

6:45 0.0016 0.0854 14:50 0.0033 0.8478 22:55 0.0009 0.9902

6:50 0.0017 0.0871 14:55 0.0033 0.8511 23:00 0.0007 0.9909

6:55 0.0016 0.0887 15:00 0.0032 0.8543 23:05 0.0008 0.9917

7:00 0.0018 0.0905 15:05 0.0030 0.8573 23:10 0.0008 0.9925

7:05 0.0017 0.0922 15:10 0.0030 0.8603 23:15 0.0008 0.9933

7:10 0.0019 0.0941 15:15 0.0030 0.8633 23:20 0.0008 0.9941

7:15 0.0018 0.0959 15:20 0.0028 0.8661 23:25 0.0007 0.9948

7:20 0.0019 0.0978 15:25 0.0028 0.8689 23:30 0.0008 0.9956
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7:25 0.0019 0.0997 15:30 0.0027 0.8716 23:35 0.0008 0.9964

7:30 0.0019 0.1016 15:35 0.0026 0.8742 23:40 0.0007 0.9971

7:35 0.0020 0.1036 15:40 0.0025 0.8767 23:45 0.0008 0.9979

7:40 0.0020 0.1056 15:45 0.0025 0.8792 23:50 0.0007 0.9986

7:45 0.0020 0.1076 15:50 0.0023 0.8815 23:55 0.0006 0.9992

7:50 0.0021 0.1097 15:55 0.0022 0.8837 24:00 0.0008 1.0000

7:55 0.0021 0.1118 16:00 0.0023 0.8860

8:00 0.0022 0.1140 16:05 0.0022 0.8882
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