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1.0 INTRODUCTION

1.1 Project Description

This report was prepared by Evans, Kuhn &Associates,
Inc., under contract with the City of Tempe, Public
Works Department. The project shal I be known as the
ADOT Pit Diversion Channel (Gila Drain Phase I) and
shal I consist of two engineering phases. Phase I
constitutes this engineering report which documents a
detai led surface water runoff analysis for the study
area and provides preliminary sizing of the proposed
drainage facll ities. Phase II includes final
engineered plans, specifications and estimates for
construction of the Diversion Channel from just north
of Warner Road to the Pit and modifications of the
Pit.

1.2 Purpose

The purpose of this report is to determine the peak
discharges and associated volumes capable of reaching,
by means of a proposed diversion channel and storm
drain, the existing ADOT Pit (see Plate I). The TR-20
computer program was used to estabf ish the existing
peak flow-volume relationships of the watershed.
Included in the TR-20 computer model were the affects
of the Interstate /0 system and the proposed drainage
improvements.

Using the peak rates of discharge for the designated
rainfal Is, the proposed diversion channel and storm
drain system were sized accordingly. This report also
serves to document the engineering parameters and
methods used in completing this drainage study report.

1.3 Study Approach

Meetings were held with technical representatives from
the City of Tempe (COT) and the Flood Control District
of Maricopa County (FCDMC) which al lowed for the
exchange of ideas and discussions of the study
approach. Various engineering plans and reports were
collected and reviewed from ADOT, COT and the FCDMC.
The acquired data was evaluated with respect to being
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1.3 Study Approach - Continued

capable of influencing or control ling surface water
drainage patterns or parameters. Once the office data
was digested, numerous field visits took place In order
to become faml liar with the watershed.

In order to ascertain the hydraulic operating
conditions of the many 1-10 culverts, a survey crew was
required to gather Inlet-outlet and topographic
conditions of the culverts. Once these tasks were
completed, the analysis and computer coding of the
watershed for Input to the TR-20 computer program
began. Results of computer model were then used to
finalize certain design declslo~s for the proposed
diversion channel and storm drain system.

The detal Is of accomplishing these tasks are expanded
on and documented In the remaining portions of this
report.
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2.0 WATERSHED PESCRIPTION

2.1 Topography

The watershed Is composed of approxImately 5.5 square
mIles and, under existing condItIons, ultimately draIns
to the GIla River. The topography of the watershed Is
control led by South MountaIn. South MountaIn Is a
typIcal rugged desert mountain, sharp In rei lef and
steep sloped wIth alluvIal fans. Most of the watershed
lIes on a gentle slopIng terraIn reflective of South
Mountlans alluvial fans (see Plate I I).

2.2 VegetatIon

Natural vegetatIon Is sparse wIth plant specIes beIng
typIcal to desert areas where average rainfall Is less
than ten (10) Inches. The natural vegetation Is
predominantly limIted to the fol lowing: creosote
bushes, various cacti and mesquite trees. Annual
grasses generally occur after wInter raIns.

2.3 Runoff CharacterIstics

Runoff generally occurs only durIng and Immediately
following heavy precipItatIon. There are no natural
water sources that flow continuously. Many of the
draInage subareas are control led by man-made
topographIcal features which tend to collect and
concentrate flows. The results of these concentrated
flows are the formation of channels that remain as dry
washes once flow subsIdes. For the watershed studied
In this report, runoff characterIstIcs are also
controlled or Influenced by urbanization and the
Interstate 10 freeway structure. UrbanIzatIon of a
watershed changes Its response to precipItation. The
most common effects being, reduced InfIltration of
raInfall and decreased travel time, whIch can result In
significantly higher peak rates of runoff. The
Interstate 10 freeway structure Is a raised structure
which detaIns the natural flow of runoff and then
releases the runoff in a concentrated flow pattern vIa
Its culverts.

3
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3.0 PRECIPITATION DATA

Al I precipitation values were Interpreted from the U.S.
Department of Commerce's publication entitled "NOAA Atlas 2,
Precipitation - Frequency Atlas of the Western United
States, Volume VI I I - Arizona", dated 1973. The NOAA Atlas
gives precipitation values for return intervals of 2, 5, 10,
25, 50 and 100 years for 6 and 24 hour durations.
Procedures to determine precipitation values for various
return Interval storms and ralnfal I durations based on the
NOAA Atlas are outlined In the ADOT Publication entitled
"Addendum to Hydrologic Design For Highway Drainage In
Arizona" dated Aprl I 1975. Appendix I documents the
procedures used for this study which produced the fol lowing
rainfall values:

Return Duration Amount
Interval Inches

10 year 2 hour 1.75
50 year 6 hour 2.90

100 year 1 hour 2.65
100 year 24 hour 3.85

The Soi I Conservation Service (SCS) Type I I ralnfal I
distribution was used by the TR-20 computer program In
computing al I rainfal I-runoff relationships. The Type I I
distribution Is a dimensionless ralnfal I distribution based
on U. S. Weather Bureau technical papers. The Type I I
rainfal I distribution Is used for the State of Arizona for
areas less than 400 square mi les, ralnfal I durations up to
24 hours and return Intervals of 1 to 100 years.

4
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4.0 HYDROLOGY

4.1 Synthesis of Hydrographs

The SCS Technical Release No. 20 (TR-20) computer
program was used to synthesize peak flows and
associated volumes for the fol lowing return interval
storms and rainfal I durations:

Return Storm Ra i nfa II
Interval Duration

10 year 2 hour 1. 75 inches
50 year 6 hour 2.90 inches

100 year 1 hour 2.65 inches
100 year 24 hour 3.85 inches

The TR-20 computer program computes surface water
runoff resulting from any inputed synthetic or natural
ra i nstorm. It will take into account cond it ions hav Ing
a bearing on runoff and is capable of routing the
runoff flow through stream channels and reservoirs.
The program can then be used to combine the routed
hydrograph with those from other tributaries. A more
detailed TR-20 computer program description is given in
Appendix I I. The results of the TR-20 computer program
are given in Appendix V.

4.2 Drainage Areas

The draInage boundaries for 47 areas were determIned by
the fol lowing data or methods:

1. USGS Quadrangle Maps - Lone Butte and Guadalupe
2. ADOT As-Built drawings for 1-10.
3. Tempe Improvement District 140 and 147 As-Bullts
4. Tempe, Phoenix and MarIcopa County Zoning Maps
5. Aerial Photos
6. Drainage Report for the Kol IIEI I iot Subdivision

prepared by Evans, Kuhn &Associates.
7. Various Drainage Reports for Awautukee prepared by

waci SP Group.
8. Numerous field Investigations.

Drainage areas were determlnd by planimeterlng 2000
scale USGS Quadrangle Maps. Table I lists the drainage
areas and their associated sizes which were modeled by
the TR-20 computer program. Exhibit #1 - DraInage Area
Schematic displays the physical relationship of the
computer modeled subareas on the watershed.

5
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4.3 Curve Numbers

Weighted curve numbers for each drainage area were
based on combinations of the following factors:
terrain, slopes, sol I type, development and zoning.
Generally the terrain, slope and soil types control led
the drainage area extending Into South Mountain; sol I
type and type of development control led the drainage
areas between South Mountain and 1-10, and the area
north of EI I lot Road and east of 1-10; the soil type
and zoning control led the remaining area which Is that
portion east of 1-10 and south of EI I lot Road. Once
these factors were Identified, the actual weighted
curve numbers were generated by using the Lone Butte
and Guadalupe Quadrangle Maps for terrain and slope
considerations, the Sol Is Associations Map of Maricopa
County for soi I types (see Appendix I I I) and the SCS
Technical Release No. 55 "Urban Hydrology for Smal I
Watersheds" for development and zoning factors. Table
I lists the drainage areas and their associated curve
numbers which were modeled by the TR-20 computer
program.

4.4 Time of Concentrations

The time of concentration Is the time It takes for
runoff to travel from the hydraul leal Iy most distant
part of the watershed to the point of reference.
Generally for this study, the time of concentration was
computed by estimating the travel time as a form of
overland flow, channel flow, or storm drain flow
depending on the particular drainage area. The tIme of
concentrations and their associated drainage areas,
which were modeled by the TR-20 computer program, are
listed In Table I.

4.5 Retention Ordinances

There are three jurisdictional agencies within the
watershed and al I three have different ordinances
establishing procedures for addressing storm water
runoff (See Plate I). The agencies and their
respective criteria are as fol lows:

I • City of Phoenix - Retention of 10 year - 2 hour
rainfall (1.6 inches).

2. Maricopa County - Detention of 100 year - 2 hour
post-development runoff

3. City of Tempe - Retention of 100 year - hour
rainfall (2.4 Inches)
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4.5 Retention Ordinances - Continued

Personnel from the City of Phoenix and Maricopa County
Flood Control District have Indicated that, In
practice, there exists considerable difficulty In
enforcing onslte retention storage regulations.
Generally, problems have been encountered on
residential lots because owners have fl I led In the
designated retention area. The problemm usually does
not occur with industrial and commercial areas or large
subdivisions which provide a large retention basin
area.

The Ahwautukee development occupies the majority of
County lands within the draInage area. Portions of the
Ahwautukee development have met their retention
requirements by use of the onslte golf course lake
system. The lake system Is also used to provide
Irrigation to the golf course. A March 11, 1983 field
Investigation by this office found numerous fish along
56th Street approximately 1/2 ml Ie south of EI I lot
Road. Heavy rainfall was reported In this area the
previous week and evidence of storm water runoff was
found. A logical runoff flow pattern was Investigated
which led to the Ahwautukee lakes. The fish are
believed to have originated at the Ahwautukee lakes,
thus confirming Its negligible effect In heavy ralnfal I
events.

The drainage area within the City of Phoenix Is
composed mostly of existing or land zoned for single
family residential use. Since onslte retention cannot
be assured for single family residential, the TR-20
computer model did not account for retention basins In
this area.

The decision was made not to computer model the City of
Phoenix's or Maricopa County's retention requirements
because of the unknown factors associated with
Phoenix's residential areas and the lake system located
within the County. This decision al lows for a
conservative study and conservative design approach for
the diversion channel.

City of Tempe representatives Indicated that their 100
year - 1 hour retention requirement In this area Is
strictly enforced. The computer model was set up to
account for retention basins based on existing
development or zoning.

7
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5.0 COMPUTER MODELING OF CULVERTS ANP BASINS

5. 1 Interstate 10 Cu Iverts

The Interstate 10 freeway lies normal to the
watershed's runoff patterns and dissects the entire
watershed (see Plate I I). The 1- 10 freeway Is
elevated within the watershed and should runoff occur,
it Is Intercepted by the elevated freeway. Once the
runoff is intercepted, runoff is released on the
downstream side as concentrated flows via the 1-10
culverts or diverted to the south along the upstream
side of 1-10 or combinations of both (see Exhibit #3).
In order to ascertain the hydraulic parameters of the
1-10 culverts, ADOT as-built drawings were obtained and
fIeld surveys were completed by thIs offIce. The field
surveys enabled the capacity of the culverts to be
determined before a weir overflow condition would
occur. Culvert capacities were determined by use of
the U.S. Department of Commerce, Bureau of Public Roads
publication entitled "Hydraulic Engineering Circular
No.5 - Hydraul Ie Charts for the Selection of Highway
Culverts." AI I weir calculations were based on field
survey data. Once both culvert and weir hydraulic
calculations were completed, they were Inputed and
modeled by the TR-20 computer program by use of the
DIVERT command. Figure I gives a detailed example of
how the DIVERT command works for a partIcular location
along Interstate 10.

5.2 Detention Basins

Detention basins were computer modeled by the reservoir
routing command - RESVOR. The stage-storage-dlscharge
relationshIp of each detention basin was determined and
modeled by the TR-20 computer program (see Exhibit #2).
Detention basins differ from retention basins, in that
a detention basin eventually releases ai' Inflow,
whereas a retention basin captures or retains a certain
amount of Inflow. Major detention basins were computer
modeled at th~ fol lowing locations:

northwest corner of EJ I iot Road and 1-10
northwest corner of Warner Road and 1-10
4 basins north of EI I iot Road, east and
adjacent to 1-10 (COT's 1.0. #140)

8
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5.2 Detention Basins - ContInued

Table I I lists the results of the TR-20 computer model
for the peak Inflow hydrograph and peak outflow
hydrograph modelIng the above referenced basins.
Figure I I gIves a detal led example of the RESVOR
command when modelIng a detentIon basin.

5.3 RetentIon Basins

As wIth the detentIon basIns, the retentIon basIns were
computer modeled by the reservoIr routIng command ­
RESVOR. RetentIon basIns were modeled only for the
drainage areas wIthin the City of Tempe to retaIn 80%
of the volume of runoff assocIated wIth the 100 year-I
hour raInfall event of 2.40 Inches, assuming fUlly
developed condItIons. Once the volume capacIty of the
basIn Is reached, the stage-storage-dlscharge
relationship controls the outgoIng hydrograph. Table
I I I lIsts the results of the TR-20 computer model for
the peak Inflow and outflow hydrograph modelIng each
basIn. Figure I I I gIves a detal led example of the
RESVOR command when modelIng a retention basIn.

9
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6.0 Proposed Drainage Facilities

6.1 Proposed Dlyerslon Channel

The watershed was computer modeled as If the proposed
diversion channel existed. The diversion channel lies
east and adjacent to 1-10, and starts south of EI I lot
Road and ends at the existing ADOT pit as shown on
Exhibit #3. When constructed, the diversion channel
wi 1I convey surface water runoff directly to the ADOT
pit. Peak discharges from the results of the TR-20
computer program were used to determine preliminary
channel sIzes and construction alternatives (see
Exhibit #3). A cost estimate for three channel
alternatives was prepared under seperate cover and
submitted concurrently with this report.

6.2 Proposed Storm Drain

The watershed was computer modeled as If the proposed
storm drain system existed. The storm drain connects
to an existing storm drain south of Elliot Road In 56th
Street and continues south In 56th Street until It Is
dIrectly east of the pit whereas the storm draIn turns
and continues on to enter the pit, as shown on Exhibit
#4. The desIgn of the storm drain extension was In
accordance with City of Tempe requIrements to drain
paved areas within the major street rIght of way for a
100 year ralnfal I event. See Appendix IV for design
documentatIon. A cost estimate was prepared under
seperate cover for the storm drain extensIon and
submItted concurrently with this report.

6.3 Proposed Pit Modifications

A borrow pit was excavated on the east side of 1-10
south of Warner Road during construction of Interstate
10 (see Plate I). The exact dimensions and capacity of
the pit wi I 1 be determined In the Phase I I - Design
portion of this contract. At this time the pit is
thought to have the capacity to hold the runoff volume
antIcipated from the TR-20 computer modeled watershed
from the four modeled ralnfal I events. The projected
runoff volumes are as fol lows:

10
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6.3 Proposed Pit Modlflcatlons- Continued

Return Rainfall Runoff
Interval Duration Vol ume

10 year 2 hour 104 Acre Feet
50 year 6 hour 305 Acre Feet
100 year 1 hour 252 Acre Feet
100 year 24 hour 505 Acre Feet

The pit wi I I need to be modified In order to react as
designed to the Inflow of storm water. It Is expected
that a concrete drop structure with an energy
dlsslpator wi I I be required for the diversion channel.
The storm drain system Is expected to enter the pit by
Its own pipe drop structure. The design of side slopes
will be coordinated with the geotechnical consultant in
order to al low for stability under empty and ful I
conditions. Means for disposing of the captured storm
water runoff wll I be addressed In detail In Phase I I.
At this time disposal by percolation via drywel Is
and/or a pump system discharging Into the existing Salt
River Water Users Association's Highland Canal are
being considered.

11
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7.0 ConclusIons

ThIs surface water hydrology report establIshes the peak
dIscharge and volumes generated by the watershed for the
fol lowIng return Interval and ralnfal I duratIon events:

Return Interva I Ral nfa II DuratIon

10 year 2 hour
50 year 6 hour
100 year 1 hour
100 year 24 hour

The peak flows and runoff volumes were produced by modeling
the many subareas wIthIn the watershed usIng the TR-20
computer program. The exIsting Interstate 10 freeway was
computer modeled along wIth existing or proposed detention
and retention basins as documented In this report. Peak
discharges from the four (4) raInfall runoff events were
generated for the proposed diversIon channel, whIch was
computer modeled to Intercept and convey flow to the
existIng pit. Peak rates of dIscharge were also computed
for the proposed storm draIn system In 56th Street whIch
also conveys flow to the pIt. As documented In thIs report
the storm draIn system was designed to convey the peak
dIscharge associated with the 100 year raInfal I runoff
event. The 100 year-24 hour storm event was determIned to
be capable of 505 acre feet whIch was the maximum volume of
runoff produced by the four (4) computer modeled return
frequency storms. It Is estimated that the existing pit
volume exceeds the 505 acre feet.

It Is not within the scope of this report (Phase I of City
of Tempe Project No. 82006) to provide engineered plans to
modify the ADOT pit, construct the diversion channel and
drop structure or construct the storm drain extension. No
problems were Identified that would prevent the concepts
presented in thIs report from becoming a reality In the near
future. The preliminary design and Ideas presented in this
report are considered adequate enough to allow for a
control led approach In fInalIzIng draInage solutIons.

12
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TABLE I - HYDROLOGIC PARAMETERS

I Ora Inage Area Weighted Curve Time of
Area 1.0. (Sq. MI. ) Number Concentration (Hrs. )

I
116 0.030 82 0.57

I
118 0.126 87 0.42
20 0.024 90 0.22
22 0.138 87 0.42

128 0.009 82 0.15

I 132 0.0 II 82 O. 15
138 0.015 82 0.28
26 0.282 90 0.28

I
28 0.537 89 0.47
32 0.220 85 0.38
34 0.220 87 0.44

I
200 0.061 90 0.69
208 0.004 98 0.17
146 0.013 82 0.31
36 0.137 75 0.56

I 38 0.082 88 0.33
150 0.019 82 0.28
40 0.192 90 0.24

I
42 0.316 75 0.53
48 0.205 74 0.65

156 0.009 82 0.22

I
52 0.034 80 0.18

162 0.019 82 0.47
54 0.105 75 0.45

168 0.009 82 0.25

I 56 0.673 88 0.34
58 0.517 72 0.78
62 0.189 74 0.59

I
174 0.014 82 O. 18
66 0.080 79 0.52

180 0.019 82 O. I I
68 0.080 82 0.30

I 190 0.029 82 0.32
300 0.089 90 0.51
302 0.106 90 0.56

I
308 0.041 90 0.30
312 0.016 98 0.38
318 0.120 90 0.59

I
324 0.120 90 0.59
330 0.120 90 0.59

I
I
I 15
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TABLE I - HYDBQLQ0IC PARAMETERS (cont. )

Oral nage Area Weighted Curve Time of
Area I •D. (Sq. Mr. ) Number Concentration (Hrs. )

336 0.034 90 0.41
340 0.120 90 0.59
344 0.023 98 0.46
354 O. 115 90 0.58
360 0.061 90 0.30
364 0.008 98 0.31
380 0.057 74 0.16
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TABLE I I - DETENTION BASIN SUMMARY

I
PEAK PEAK

I
RESVOR INFLOW OUTFLOW PEAK
I. D. NO. STORM (cfs) (cfs) ELEV.

10 yr-2 hr 36.6 20.6 66.28

I 50 yr-6 hr 130.7 40.5 68.47
100 yr-I hr 269.4 53.2 70.28
100 yr-24 hr 215.5 53.4 70.31

I 2 10 yr-2 hr 46.4 35.3 65.74
50 yr-6 hr 130.2 70.0 68.63

I
100 yr-I hr 179.4 80.2 69.90
100 yr-24 hr 170.0 84.5 70.56

3 10 yr-2 hr 36.2 31.0 61.82

I 50 yr-6 hr 71.8 59.2 65.87
100 yr-I hr 80. 1 56.3 65.38
100 yr-24 hr 86.0 84.3 66.04

I 4 10 yr-2 hr 31.0 27.2 57.61
50 yr-6 hr 60.8 54.2 59.62

I
100 yr-I hr 136.0 59.7 60.14
100 yr-24 hr /23.0 68.2 60.85

5 10 yr-2 hr 286.4 253.6 64.02

I 50 yr-6 hr 91 1.9 606.0 66.37
100 yr-I hr 1865.2 1076.4 68.58
100 yr-24 hr 1442.0 953.7 67.98

I 21 10 yr-2 hr 176.6 176.2 36.47
50 yr-6 hr 611.3 607.9 38.94

100 yr-I hr /21 1.4 1210.6 40.80

I 100 yr-24 hr 1031.5 1026.4 40.39

I
I
I
I
I
I 17
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TABLE III - EEIEl':JT ION BA.s 1N SUMMARY

I PEAK PEAK
RESVOR INFLOW OUTFLOW PEAK
I . D. NO. STORM (cfs) ( cfs) ELEV.

I
7 10 yr-2 hr 23.6 0.0 0.0 *

I 50 yr-6 hr 73.0 6.7 3.01
100 yr-I hr 149.2 0.0 0.0
100 yr-24 hr I I 1.7 13.7 3.03

I 8 10 yr-2 hr 27.4 0.0 0.0 *
50 yr-6 hr 83.4 6.6 3.01

100 yr-I hr 167. I 0.0 0.0 *

I 100 yr-24 hr 129.8 15.8 3.03

9 10 yr-2 hr 12. I 0.0 0.0 *

I
50 yr-6 hr 39.6 4.9 3.01

/00 yr-I hr 95.6 0.0 0.0 *
100 yr-24 hr 61.3 7.8 3.02

I 10 10 yr-2 hr 14.9 0.0 0.0 *
50 yr-6 hr 43.31 4.7 3.01

100 yr- I hr 83. f 0.0 0.0 *

I 100 yr-24 hr 66.2 10.9 3.02

II 10 yr-2 hr 30.6 0.0 0.0 *

I
50 yr-6 hr 92.5 6.0 3.01

100 yr-I hr 184.7 0.0 0.0 *
100 yr-24 hr 140.2 16.7 3.04

I 12 10 yr-2 hr 30.6 0.0 0.0 *
50 yr-6 hr 92.5 6.0 3.01

100 yr-I hr 184.7 0.0 0.0 *

I 100 yr-24 hr 140.2 16.7 3.04

13 10 yr-2 hr 30.6 0.0 0.0 *

I
50 yr-6 hr 92.5 6.0 3.01

100 yr-I hr 184.7 0.0 0.0 *
100 yr-24 hr 140.2 16.7 3.04

I 14 10 yr-2 hr 9.4 0.0 0.0 *
50 yr-6 hr 30.4 3.6 3.01

100 yr-I hr 65.6 0.0 0.0 *

I 100 yr-24 hr 46.9 6.4 3.01

I
I
I lQ
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TABLE III - RETENTION BASIN SUM1:18RL.=__Lc.Qllil

PEAK PEAK
RESVOR INFLOW OUTFLOW PEAK
I.D.NO. STORM (cfs) (cfs) ELEV.

15 10 yr-2 hr 30.6 0.0 0.0 *
10 yr-6 hr 92.5 6.0 3.01

100 yr-I hr 184.7 0.0 0.0 *
100 yr-24 hr 140.2 16.7 3.04

16 10 yr-2 hr 29.5 0.0 0.0 *
10 yr-6 hr 89.3 6.3 3.01

100 yr-I hr /80.0 0.0 0.0 *
100 yr-24 hr 135.8 16.5 3.03

/7 10 yr-2 hr 18.0 0.0 0.0 *
50 yr-6 hr 58.9 5.9 3.01

100 yr-I hr 142.2 0.0 0.0 *
100 yr-24 hr 91.2 9.9 3.02

* TR-20 COMPUTES PEAK ELEVATION @PEAK DISCHARGE;
SINCE NO OUTFLOW OCCURS, ELEVATION IS PRINTED
OUT AS ZERO.
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FIGURE Id - DIVERT HYDROGRAPH EXA PlE
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I FIGURE Ilia - RETE TION BASIN EXAMPLE
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I FIGURE tllb - RETENTiON BASIN EXAMPLE
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I FIGURE IUd - RETENTION BASI EXAMPLE

I
100 YR. - 24 HR. RAINFALL

STORAGE (ac-tt)

I 12 10 8 6 4 2 0

3.2 3.2

I ::::
I
()

I
ctl

~
co
" @)0)'

01

I ctl...
0...

C/)

I Z 3.1 3.1 Z
0 0- -

I ... ...
« <
> >w o BASIN DISCHARGE W

I ..J ..J
W o BASIN STORAGE W

I
I 3.0 . (/) 3.0-()

,.... 8
C')

I
.-

II
0

0 . . 0

I 0 25 50 75 100 125 150

I DISCHAR·G-E (c f s)

I Q) PEAK OUTFLOW FOR RESVOR 7 IN TR-20 COMPUTER MODEL

® BASIN STORAGE FOR RESVOR 7 IN TR-20 COMPUTER MODEL

I
I
I
I 31



,N

(

/I .

IT DIVERSI N

········Berm

LEGEND

Major Flow Path

AIJOHVD-C:ompute ~rwo Hydrogr a phs

Major Roadways

01 V E RT-() ivide Hydrograph Into Two Separate Hydrographs

Drainage J\rea Boundary

Dr"ainage ~)ub-Area Boundary

RIJNOFF-C:ompute t-Iydrograph

RESVOR-Route Hydlrograph Thru Reservoir Structure

REACH-Route Hydrograph

c;;i)
~",,,,",,.,,,,,,,,,,,,,,,,,

&



tru ture
,

rv Ir

L GEND

.It?

rnput~~ Hydrograph

out Hydrograph ~rhrtJ F~v

N0~
''''.",,,,,,,,,/

16

",.,.("" .."."."

]",,,..,,.

//;:;~

37

75

~h7'", {II

,I.

- :
~ -
: @ B !
: 1 -, ~-J ~ :
: $ - -- --,
-:\i
~

~ - Z~- ,--- :
: ~I ~Z' t

IFIIIIITAIIF"""""'~"""_"""~~.",..---------~_- /;f/TcK6TJlTc It} - ---~~----~------ ---~ ::: ~----- _ ~-----",.- ,.,----- _

/'~.,~~7"//5<!.,~'\ ., """""(;"'~"'u.',··~ /40 r,~."'.",-:.lf ' e38)~ '<_/ /~?J' :; ~/d7J - -- 7-"- --

~ \-- J/'·O·<:,:>·····

.,."l.~Ll_~ ~ ~ ~ ~I ;L;/
7-' ~ _ t:1!)""/\"'/'.. ,~.,...L ~

71 B ~ I 8 €'0 00 ®
~ 1 !~
!~ 3@! ~~~ i r4J [;~~l [~Z'o?,- 3/17' e .
~ ] 1! .J_- !~v

_ ~~ty ~ ..~ ""E- _ 1/7 . ~ //3T

--------- -------------'(!M}---~ :5d7 T/I -----------t- ------- ------~4W---------....':'..--------.-------------------------------1-- --.-r-------,.,
! . - ~!~}~@ :.! 3i})--- ~ ....----- HqqO&@;/ .:'7/',1/177 IJ/O/7i E

: 1/7 ~

~-T I
oute Hydrograpt"l

(Ii'l) HYD-Combine Two Hydrograph

RT"'~'Divide Hydrograph Into 'fwo perate Hydrograpt"l

AwD.08T~ PIT' DIVERSION CHANN
EXHlsrr':#2, TR-20 SC;HEMATI

,lOB NO. DATE SH!E'r

NON 1958 MARCH
1
S3 I (>F: !





Existing Storm Drain

LEGEN/[;$

/

I
I
I

()

Propo d Storm Drain

xistin Storm Drain Manhol

ULTIMATE MAJOR STREET CROSS SECTION FOR 56th STREET & WARNER
Pr"opo d Sic)rm Drain Manh II

Drainag Area

Street low Path

Concentration Point
/

/

I

, ~,--------[.,;!~CJ

/'

AmDmOqT~ PIT DIVERSION C ANN L
EXHIBIT ·:#4, STORM DRAIN SCHEMATI

JOB NO. DArE

19t5 Mt,\

ULTIMATE MAJOR STREET CROSS SECTION FOR ELLIOT ROAD
CililNil~ ,1_1 n,.

KUHN a A
Ilk""'''''''''''''''''''''''''''''''''''''''""''''"""''~,,,'',,,,,,,,_.,,,,,m,,,,,_--'~__i--~tW;;llmi'I'IIt{,Iffl."'<"'II[l)l;ll~~~~_WIMi'\<mlll:li@_~_~\I"i1lll$\ 1II!WiJi%lf!ll'jj\~IlilIIlI_Will!llJil......_I'li......Ia.~ ._..............nlllllll'l'......__nr" III1_._u•• ............_ .......IM ~_._'N__' _Wi'illl_WlI~__ ~lIlIlIl!illill~"'" t4J11Od _~'iiil.wl!l'!WJ.I'II~~\1l'1"W!I_1it1 __AA __....,._..............WA IlI.IlI'1Ml.....w_...........rl ""MlM" "'.._""~_.._"",.."""'''_""''''_",..,,'_.._,,,.,,''''''''''''''''''''','',,'',",",,,""""""""""''''''''''''''''''''''''''','''''''''''''''''''''''''''''''''',''''''''''''"",,,",,~,,,,,,,,,,,,,,,,,,,,,,,,,_,,,,,,,,,,,,,,,_,.,,,,,",,__,,_,,JI.,,,,_,,,,,,,_;:;::===-__,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,",,,,,.....,..,..,,,,,,,,(;..;(;;;;.:)N.;;.::;.SU;;.;:;;L.:..;..,;,'r'l.;.;..;N<:::-',;;;;.;,fEN.;.;G.;;.;,I,~;;;;.;.~~'~.;;,,, ...,",,,,,,,,,,,,,.,,,,,,,,,,,,,,,.,,,,,,,,,_,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,",,,,,"""".,.""m



•

•

•



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

ADDENDUM to I'HYDROLOGIC DESIGN FOR
HIGHWAY DRAINAGE IN ARIZONA 11 April 1975

Steps to be used to determine precipitation value s for various dura­
tions and return periods.

*STEP 1. From the precipitation maps in the manual IIHydrelegic
·-Be-~gi1--ftHo-.HighwayDrainage in A rizona ll , determine the precipi­
tation values for the 6 and 24 hour duration storms for return
periods of 2, 5, la, 25, 50 and 100 years. Tabulate these values
in Table 1 in the colurrm headed 'Map Values'

~ OAA P.TL.-AS 2 PRECIPITATIO"-l - FREQUEf\.KY ATLAS of
Tt-\E. W£STSR UNITED 'STATES VDL.Utv\E.. VIII -)...\RI70t0A 197~

J )

TABLE 1 LOc.A. TIOA...!
48TH 67: l'£LLlOT P;D.

.!.ATj TUDE. ///0,59°
LOAJGITUDE 33°2/'

Return Period Precipitation Values (inches)
(Years)

6 hour duration 24 hour duration

I / hour 2hr Map Corrected Map Corrected
Value Value Value Value

I (),9 /,/5 /-/5 /, tf1-O ~402 I
I

i

I It 70 /70 2,eJO 2,005 I

10 I/~O ;; 76-J L,O() 2,05 2,40 2,40

25 I 2,00 2,50 3,/{) 2,95
I

50 I 2,00 2/10 3.40 3,40.
100 2, ft;5 3.30 3,30 ::S.30 3/)D 3,85

NOTE: There is a possibility of making an error while reading the
maps because, (1) a site is not easy to locate precisely on a series
of 12 maps, (2) there may be some slight registration differences
in priI1ting, and (3) precise interpolation between isolines is diffi­
cult. In order to minimize any errors in reading the maps, these
values should be plotted on the diagram "Precipitation Depth versus
Return Period lf Fig. 1.
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STEP 2. Plot these values on the diagram II Precipitation Depth
versus Return Period l' Fig. 1.

STEP 3. Draw a line of best fit through the 6 hour precipitation
values and another line through the 24 hour precipitation values.

STEP 4. Tabulate the values represented by the lines of best fit,
obtained in Step 3, in the column of Table 1 entitled 'lCorrected
Value!l.

NOTE: The 1 hour precipitation value is needed to determine the
2 and 3 hour values as well as the 5, 10, 15 and 30 minute values.

STEP 5. Using the 6 and 24 hour values for the 2 year and 100
year return periods, from Table 1 (corrected values), solve the
following equations to determine the 1 hour values:

y 2 = -O. 0 1 1 + o. 942 (XI/X Z) II

Y2. :: - 0 I OJ ! + 0, 942. ( I' I5 2
/ \ I 40) -:: 0 I 6B

y 10 0 = O. 494 + O. 755 (X~ / X4) II

'(100::' O,4ct4-tO, 755 (3, 30 "Z../31 55)::: 2.&3
where Y 2 = 2 year 1 hour value

y 100 = 100 year 1 hour value
Xl = 2 year 6 hour value from Table 1
X 2 = 2 year 24 h~)Ur value from Table 1
X 3 =100 year 6 hour value from Table 1
X 4 = 100 year 24 hour value from Table 1

STEP 6. To determine 1 hour precipitation values for the other
return periods, first plot the 2 year 1 hour value and the 100 year
1 hour value on Figure 1. Connect the two points by a straight line.
The values on this line will give the 1 hour precipitation values for
the various return periods.

STEP 7. To determine the 2 and 3 hour prec ipitation values, use the
following formulae with data for the appropriate return period from
Table 1 (corrected values):

2 hour = 0.341 (6 hour) + 0.659 (l hour)
3 hour = 0.569 (6 hour) + 0.431 (1 hour) /

I') I/0 YE41<. - 2.flf<.-;s :).34/ (2,05/1) +0.&50( /'(P() ~ /175
An alternate method in lieu of the above equations is to use Fig. 2-2

""-),.:: c//~· ...... C/,O.0' .... ,·r-:~V(rev i sed 4 - 7 5 ). ~ _ E r /L:>. ::::: - :::.. / <.../1"1 ~ .:J ...::- /'" •
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Figure 2- 2 (revised 4-75)
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TECHNICAL RELEASE #20

UNDERSTANDING THE TR-20 COMPUTER PROGRAM

GENERAL BACKGROUN~

The TR-20 computer program was developed by the Hydrology
Branch of the Soil Conservation Service (SCS) in cooperetion
with the Hydrograph Laboratory of ARS through a contract
with C-E-I-R, Inc. The program was developed primari Iy to
improve the qual ity of watershed projects and at the same
time reduce overal I project costs by providing a means of
analyzing more alternative systems of structural measures.
It is not anticipated that the use of the program wi I I
materially reduce the cost of watershed planning, but should
produce a work plan which, when instal led, wi I I be more
effective for the cost.

The program computes surface runoff resulting from any
synthetic Dr natural rainstorm. It wi I' take Into account
conditions having a bearing on runoff and wi I I route the
flow through stream channels and reservoirs. It will
combine the routed hydrograph with those from other
tributaries and print out the peak discharges, their time of
occurrence and the water surface elevation for each at any
desired cross-section or structure. In addition, It wll I
print out the coordinates of the routed hydrograph together
with the corresponding elevation of each, if requested. The
program provides for the continuous analysis of nine
different storms over a watershed under present conditions,
and with various combinations of land treatment
floodwater-retard Ing structures and cha ne I improvement. It
wi I I perform these routings through as many as 120 reaches
end 60 structures in anyone continuous run.
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UNPERSTANDING THE COMPUTER PRINTOUT SHEETS:

The fol lowing explanations clarify the tabular data as
encountered In the TR-20 printout.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

CTABlE:

XSECTN:

STRUCT:

EXECUTIYE CONTROL CARPS

Routing-Coefficient Table, C vs. Velocity ­
This Is a preprinted table. It can be
prepunched on a permanent set of cards and
must be Included In every watershed job.
These data are used by the computer for its
REACH subroutine. They are part of the
convex routing procedures which the computer
uses In routing through stream reaches. The
convex routing procedure is described in
Chapter 17, NEH 4.

Stream-Cross-Sectlon Data -
The stream-cross-sectlon table relates the
water surface elevation to discharge in csm
or cfs and to the cross-sectional end area In
square feet. These data may be the water
surface at a surveyed cross-section, an
average of two or more surveyed
cross-sections, or obtained from water
surface profiles. The Important
consideration is that the cross-section data
should represent the hydraul ic conditions for
the reach through which the flood routing Is
to be performed.

Structure Data - The structure data tables
relate the water surface elevations to
spi I Iway or culvert discharge and storage.
Structures can be numbered from 01 to 60. No
more than 60 structures can be Included In a
job. The structure table can model an
existing Inflow-outflow relationship or can
be used to model a proposed desIgn
Inflow-outflow relationship. The desIgned
structures many times are used to detain
flood flows in order to reduce the peak
flows.
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Executive Control Cards (cont)

The fol lowing explanations Identify the meanings of the control
words used for Investigating the hydrologic parameters of the
watershed.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

DIMHYD:

RAINFL:

RUNOFF:

RESVOR:

REACH:

ADDHYD:

DIVERT:

Dimenslonless-Hydrograph Table, Discharge vs.
Time - This is a preprinted table; It can be
prepunched on a permanent set of cards and
must be included In every watershed job. The
computer uses these data in RUNOFF
subroutines for developing inflow hydrographs
to structures and for local inflow
hydrographs from Intervening areas draining
Into a stream reach. The dimensionless
hydrograph is described In Chapter 16, NEH 4.

Ralnfal I Table -The ralnfal I table Is a
listing of dimensionless units modeling a
specifIc storm duration. Ralnfal I values are
Input on the computer card and printed out in
Summary Table 1.

STANDARD CONTROL INSTRUCTIONS

Instruction for the machine to develop an
Inflow hydrograph to a structure or routing
reach; or to develop a hydrograph for the
local Intervening area contributing to a
routing reach.

Instruction for the machine to route the
Inflow hydrograph through a structure, using
the storage-Indication method.

Instruction for the machine to route the
Inflow hydrograph through a stream reach,
using the convex routing procedure.

Instruction for the machine to combine two
hydrographs.

Instructions to divide an inflow hydrograph
Into two separate outflow hydrographs.
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Standard Control Instructions - (cont.)

The fol lowing identifies the headings used in Summary Table 1.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SAVMOV:

ENDJOB:

ALT:

STORM:

10:

DA SO-MI :

RAINTBLE:

AMC:

DELTA-T HRS:

TZERO HRS:

PRECIP IN.:

PRECIP. DURATION:

PEAK-Q CFS:

Instructions for the machine to set a
hydrograph aside in machine memory for
subsequent consideration. It can be recalled
by a SAVMOV instruction or by ADDHYD, REACH,
or RESVOR, depending on its location and the
next step in the control sequence.

Instructions to signify the conclusion of
computer processing for a given watershed.

Summary Table

AI tern ate contro I s the numer ica I Iocat ion in
Summary Table 3.

Controls the numerical location in Summary
Table 3.

Refers to the identification number used to
model a RUNOFF, REACH, ADDHYD, etc. command.

Refers to the drainage area In square mi les
at a specified location.

Refers to the input rainfal I table.

Refers to the antecedent moisture condition
modeled.

Refers to the time increments of outflow
hydrograph.

Refers to the time specified for the
beginning of the storm.

Refers to the total amount of rainfall in
inches.

Refers to rainfall duration in hours.

Refers to peak discharge in cubic feet per
second (cfs) at a specified location.
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Summary Table 1 - (cant.)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PEAK TIME:

PEAK ELEV:

RUNOFF IN.:

CSM:

Source:

Refers to the time in hours when the peak
discharge occurs.

Refers to the peak elevation of the peak
discharge for a given cross-section.

Refers to the runoff in inches over a given
drainage area.

Refers to the peak discharge (cfs) divided by
the drainage area in square mi les.

Soi I Conservation Service
TR-20
COMPUTER PROGRAM FOR PROJECT
FORMULATION, HYDROLOGY
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Hydrologic Soi I Group B

Hydrologic Soi I Group D.

HYDROLOGIC SOIL GROUP

Soi Is of Mountains and Low Hi I Is
15. Cherioni - Gachado - Rock Outcrop

APPENDIX III - Page 1

Maricopa County Planning Department
Sol I Associations Map
February 1977

Soi I Conservation Service
TR 55, Table B.l
NEH 4, Table 7.1

Soi Is from Recent Alluvium
I. Gi Iman - Estrella - Avondale
2. Antho - Valencia

Source:

Soi Is within the drainage area are classified as
Hyperthermic and consist of the three soi I associations
listed below and are shown on the Soi I Association Plan on
page 2.

I
I
I
I
I
I
I
I
I
I
I
I
I
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STORM DRAIN DOCUMENTATION

The storm draIn was sized to carry runoff from the 100 year storm
fal ling on the paved area (pavement and bike path) for the
ultimate major street section. See Exhibit #4 for proposed storm
drain size and location and typical street sections.
Calculations are based on City of Tempe, Public Works Department,
Drainage Criteria, dated 3-15-80.

DRAINAGE AREA lA:
56th Street from Carmen Street to 460' south of the
intersection with EI I iot Road.

L = 4450' (C.O.T. I.D. #140 As-Bullts)
Width = 69' pavement + (2)(8') bike path = 85'
A = (4450)(85)/43560 = 8.7 Ac.
C = 0.95 (C.O.T. Table #2)
Tc= Pipe time and overland flow time

Existing Pipe Time (C.O.T. Fig.lll)
Ex 30" RCP, L=1600', S=0.0074 ft/ft
V = 7.8 fps Tc = 1600/(7.8)(60)=3.4 min
EX 30" RCP, L=1600', S=0.005 ft/ft
V = 6.3 fps Tc = 1600/(6.3)(60)=4.2 min
EX 36" RCP, L=1200', S=0.003 ft/ft
V= 5.6 fps Tc = 1200/(5.6)(60)=3.6 min

Tc = 3.4 + 4.2 + 3.6 +10 = 21.2 min.
I = 4.7 In/hr (C.O.T. Fig. I I)
Q1A = CiA = (0.95)(4.7)(8.7) = 38.8 cfs

DRAINAGE AREA lB:

South half of Elliot Road from Interstate 10 to 56th
Streei-

L = 2300' (C.O.T. 1.0 #140 As-Builts)
Width = 42.5' pavement + 8' bike path = 50.5'
A = (2300)(50.5)/43560 = 2.7 Ac.
C = 0.95 (C.O.T. Table #2)
i = 4.7 in/hr
o = CiA = (0.95)(4.7)(2.7) = 12.1 cfs

CONCENTRATION POINT # I:

56th Street, 460' South of EI I lot Road, Existing 36"
Storm Drain Ends.
Capacity of Existing 36" RCP

Oplpe = 40 cfs (Fig. I I I), Q1A = 38.8 cfs
Existing pipe wi I I carry 56th Street runoff

Extend 18" RCP north from existing manhole to
Intersection of 56th Street and EI I lot Road to
intercept runoff from south half of EI I lot
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Concentration Point #1 - Continued

18" RCP @ 0.01 ft/ft, Qpipe = 12 cfs = Q1B (Fig. I II )
Ql = Q1A + Q1B = 38.8 + 12.1 = 50.9 cfs
Extend 42" RCP @ 0.003 ft/ft South of C.P. 11
Qpipe = 59 cfs (Fig. I I I ), Ql = 50.9 cfs

DRAINAGE AREA 2:

56th Street, from 460' South of EI I iot Road to 1/2 mi Ie
south of Elliot Road

L = 2180' (USGS Quad Map)
W= 85'
A = 8.7 + 2.7 + (2180)(85)/43560 = 15.7 Ac.
C = 0.95 (C.O.T. Table 12)
V = 6.2 fps (C.O.T. Fig. III)
Tc= 21.2 + 2180/(6.2)(60) = 27.1 min
i = 4.0 in/hr (C.O.T. Fig II)
Q2 = CiA = (0.95)(4.0)(15.7) = 59.7 cfs

CONCENTRATION POINT #2:

56th Street, 1/2 mi Ie south of EI I iot Road
Qpipe = 59 cfs (Fig. III), Q2 = 59.7 cfs
Extend 48" RCP @0.003 ft/ft South of C.P.I2

DRAINAGE AREA 3A:

56th Street from 1/2 mile South of EI I lot Road to
Warner Road

L = 2640' (USGS Quad Map)
W = 85'
A = 15.7 + (2640)(85)/43560 = 20.9 Ac
C = 0.95 (C.O.T. Table 12)
V = 6.7 fps (C.O.T. Fig. III)
Tc = 27.1 + 2640/(6.7)(60) = 33.7 min.
i = 3.5 i n/ hr (C. O. T. Fig. I I )
Q3A = CiA = (0.95)(3.5)(20.9) = 69.5 cfs

DRAINAGE AREA 3B:

Warner Road from Interstate 10 to 56th Street
L = 2400' (USGS Quad Map)
W= 85'
A = (2400)(85)/43560 = 4.7 Ac
C = 0.95 (C.O.T. Table #2)
i = 3.5 in/hr
Q3B = CiA = (0.95)(3.5)(4.7) = 15.6 cfs
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CONCENTRATION POINT #3:

56th Street @ Warner Road
Q3 = Q3A + Q3B = 69.5 + 15.6 = 85.1
Qpipe = 85 cfs (Fig. Ill), Q3 = 85.1 cfs
Extend 54" RCP @0.002 ft/ft South of Warner Road

DRAINAGE AREA 4:

56th Street from Warner Road to 1/2 mi Ie South of
Warner

L = 2640' (USGS Quad Map)
W = 85'
A = 20.9 + 4.7 + (2640)(85)/43560 = 30.8 Ac
C = 0.95 (C.O.T. Table #2)
V = 7.3 fps (C.O.T. Fig. III)
Tc = 33.7 + (2640)/(7.3)(60) = 39.7
I = 3.2 in/hr (C.O.T. Fig. I I)
Q = CiA = (0.95)(3.2)(30.8) = 93.6 cfs

CONCENTRATION POINT #4:

56th Street, 1/2 ml Ie South of Warner Road
Qplpe = 95 cfs (Fig. I I I), Q4 = 93.6 cfs
Extend 54" RCP @0.002 ft/ft to ADOT Pit
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ST~NOARO CONTROL INSTRUCTIONS

. 1,tt' .•9t-t:I ';'i'l ,,,",,.Y'~.·l'('l\ -~"<'

RUNOFF."), f1~1~' '6 .0300 82.0000 .57001 0 0 0 0 1
!..L1NOFF 1 1U _., .tz.~_Q -!!1..0000 ' ---"~ZQQLO_.O_._iULL . __ , .. "" _ .... ' ...__
A00 HTO 4 121 5 6 1 1 0 0 0 0 1
RUNOFF 1 20 5 .0240 90.0000 .22001 0 0 0 0 1
OIVERT 6 81 5 6 2 0.0000 .9300 8JLO~~01 a Q a a 1
llODHTO 4 123 rH" 6 ., \,' 1 0 0 0 0 1

Ol~t :~~~~Jii~1__J~:~g~ ,,_ ..l1QQ QAO(looi.~._g bog ~ . '._
RE~CH J 119 2 7 ~OO.OOOO .7100 0.00001 0 0 0 0 1
RUNOFF 1 22 5 .1380 87.0000 .42001 0 0 0 0 1 I:'
~~~~~~ ~ 2~~ 'N'~ 'f ~ !. "'1\ 0.0000 .cnee 89.0000}-g-g-}·g-~--·_-,- ------.---------------------.. .1" H~
~ DOH T0 4 127 I;: 5 1 6 . 1 0 0 0 0 1

""'_.RUNO_t:.LLU8 i', 5 - .OOi.!l..-_.J2....llll0D..-- ...1.5QOLO_O. __O_O_j
AOOHTO 4 129 5 6 7 1 0 0 0 0 1
RESVOR 2 2 7 5 63.0000 1 0 0 1 0 1
REACH 3 1.1L--.1.. 6 500.0000 .7100 0.00001 a a ILILJ.!- .
RUNOFF{';.t n2"~~:' '\i!~~r-l~ ',;'1', ~01tO j;' 82.0000 .15001 0 0 0 0 1
~ oiJ~ Ttr.~" tMfltil,.~·~i 7'(,::(}' '. ., 1 0 0 0 0 1

·:urn.Jl~':··' ',.'_-"-/:0;':, 59 •.lla.O..lL-_______________ 1 0,.0 _LO'Hi. .. .. .. _ .__.. _
REHH 3 135 5 1 900.0000 .7100 0.00001 0 0 0 0 1
RE~CH 3 23 2 5 760.0000 .7100 0.00001 0 0 0 0 1
OIVERT 6 9 • 700 93.00001 0 0 0..Q....j"!' ~DH;~ .1.'(, . ,~T. :;i"~'" ,::"i'\'i'.~-:~_:. ~i' }':' . • • 1 0 0 0 0 1

.1" 'J~~HO~\: h~.~1' r:~~J;:,':'tJ.}~·(y;.01.~(f __ 82.0000 .28001 0 0 0 0 1
" ,::.oDRlt!L_~' ,,<' H t·':~'·.L:..~.~ .. - . LO. O_.ll_ 0 ...1 ....._

QUNOFf 1 26 5 .2820 90.0000 .2~001 0 0 0 0 1
RfACH 3 27 5 6 3250.0000 .7400 0.00001 0 0 0 0 1
RUNOFF 1 28 5 .5370 89.0000 .47001 0 0 0 0 1

·-!AOOHYb .. !••'~i,:.t9'.i~i~";-! ;/;I".i. '.. - '->;\'it' -: 1 a 0 0 0 1
"REACH 31'31"': '7'_;';;~ ;.' J100.0000 . .7100 0.00001 0 0 0 0 1

)J~ RlINll£!:..1:- 32: . :..", .. , .22_00 8S.!.QQOQ. ..__._3~_Q_Q1 .~ .JLQ. _0--1..
AOOHTO 4 B 5 6 7 1 0 0 0 0 1
REACH 3 35 7 5 2400.0000 .7100 0.00001 0 0 0 0 1
~UNOFf 1 34 6 .2200 97.0000 .44001 0 0 0 0 1
.00"'0 4. 205'-' !Id~-1··:" ,.. ' . 1 0 0 0 0 1

-REACH ,. 2~i 2: 5 400.0000 .7100 0.00001 000 0 1
~OD"TD~1.0?t· _~~ . __... ... ._.. .'____ 1 Q 0 0 Q 1
RES V0 R 2 5 6 5 61. 300 a 1 0 0 1 0 1
REACH 3 189 5 7 50.0000 .7100 0.00001 0 0 0 0 1
OIVERT 6 95 7 6 2 0.0000 .0200 97.00001 9....Q..Q...Q_l .. ... _.. _.
'l1lDiiloi!tM4W~f,;' .g.. 5.';' 1 0 0 0 0 1
RESVOR 2';' ~":'4"'5 -, 6 56.0000 1 0 0 1 a 1

_.!l.E.~~!!....._Lf43_~ .r. .~.9.QQ.Q..QQ_Q... 71Q9 .. 0 •.00001 0.00 0 1
i"K> RUNOFF 1 200 5 .0610 ?O.OIJOO .69001 0 0 0 a 1

... ,bRESVOR2 1056 0.0000 100101

I
":~~~~~~D i iH. _+1 ~._ 10.0000 ·!.1..Q9 0.Q9_Q..Q..}--%-g_g_~.+.-----.----- --

".~ REACH 3 203 6 5 850.0000 .7100 0.00001 0 000 1
"~ RUNOFF 1 208 6 .0040 98.0000 .17001 a 0 0 0 1
I"t'-AO;J"YO' 4 --2'09- '5'-67'-' . - 1 0 000 1

81:; __:~~~~F ~ ~ ~~__2__ ~ 200:~~~~ 82: ~~~~__~.~~~g.~;JJ.. g_ g. ~ ._ ._..__ ._. ......
I" A OOHl 0 4 14 7 7 6 5 1 0 0 0 0 1

.''''~ QOCH 3 149 5 1 1400.0000 .7100 0.00001 0 0 0 0 1
I•.p RUNOF~ 1 . H 5_ .1F() 75.0000. .55001 0 0 0 0 1

6 1)1 Vr 0 r 6 ~ 5 7 , ~ 0 • 0 ') C,) • Q I ~ .) 0 • 0) 0 01 0 0 0 C 1
U 6 <! HH 3 17 7 I> 2600.0)Ol' .6°,:\" 0.0')0')1 0 0 0 a 1

-;'II,~nFFl __ 3" .. -.5.., .0821 aa,[1C' .33"",nrn"1
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Standard Control Instructlons(Cont.)

~lt

"11
"

;:11

",

"'Utl

"

·• ... ;1

"
"

~ :'jl.,

:~!I
.0

.,

.,

'All

--··;~I.. '

~ ~ll

/
-'

----1·.,

'r_.·........"....~...

-
-l'-._ .._.......,..
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____ .._. __ . ;:11..
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.----. --------------- "..~~rr.'.'''':1,\'i~i;::

:: I~

~ ~OOHYO 4 39 5 6 7 1 0 0 0 0 1
(I 6 RUNOFF 1 no 5 .0190 ~<.0'J0'l .<qOOl 0 0 0 0 1

~ ADO fn 0 4 151 5 7 6 1 0 0 0 (1 1
6 AOOHYO 4 15~ 1 6 5 1 0 0 0 0 1

Q 6 REACH 3155 5 1 1<00.0000 ,7100 0.0000100001
J..UtiJl£.L.L-1O--..---5..__. 1920 ..•.90.000:J.. .•.lit.ODt...lLlL.O.....JL.1 .•• _. ..•..._ ...__ '" ,,_, •. _

REACH 3 41 5 6 5000.0000 .6~00 0.00001 0 0 0 a 1 ,. "'......" ••.
RUNOFF 1 42 5 .3160 75.0000 .51001 0 0 0 0 1

, "'._ADOltl.D.. L .._B.__ 5 •..A...l..-_. .. _.._.._........... . __ --_ _.1...0 0 ..0 0.1
ADO HY0 4 4 5 7 2 5 1 0 0 0 0 1
REACH 3 47 5 6 1000.0000 .6~00 0.00001 0 0 0 0 1
.B.lJ1t.O.EL.L 48 5 .20S.ll-li....illlCJO 65001 0 a a 0 1.
ADDH'r!) 4' 49"'{' fPi 1'''''' 1 0 0 0 0 1
OIVERY 6 99' j 6 2 0.0000 .0700 101.00001 0 0 0 0 1

:J.lli.O..u_L.1.56._.. J.. ~.nD2.o ... 8.2.• 0000 .._ ....• 22001.0 ...0 O. 0 1.
AOOHYO 4 157 5 6 7 1 0 0 0 0 1

Ol"~ AOOHYO 4 159 1 7 5 1 0 0 0 0 1

::RR-~~~ ~J~~ ~ ~ ~6~g:~gg~--__:{~%g---g~~·g;~-g-}_g__t_··-····-·--·--- ....._._._-,-- .._-._-- .-------
01 .. RUNOFf' 1 • 52 5 .0340 80.0000 .18001 0 0 0 0 1

'~ AQl2.I!l1LL.::.:s.1..2 5'·1 6 ; ,_,,,,,_, ._ _.... .1.0.0 0 ..0 1 _
'. RUNOFF 1 162 5 .01 0 0 82.0001J .47001 0 0 0 0 1

01" ADOHYD 4 163 5 6 7 1 0 0 0 0 1
ADOH Y0 4 165 1 7 5 1 0 0 0 0 1

.. ~~' RE_tH'I'~:~'j~,..ifi'!'1't~"1f'I':1.'!1;ltlJO:(j~r .1'100' '(). 00001 0 0 0 0 1
.I'·~ RU"DFtl'~1 ·i'$4·;;>.',,~rtr:_5'~.}:" .1050 75.0000 .45001 0 0 0 0 1

:'B.lfj)pf;i.:, 1:i8·)i:i.ll;;'M;··.,;:·j~· ,ld... .&U.o~O----.A.z ... OOO lL_.._._.~.z5OO'1..n...o ...a....o ..1_ ._.. "_
~ OOH Y0 4 169 5 6 7 1 0 0 0 0 1

el"b ADO H1 0 4 17 1 1 7 5 1 0 0 0 0 1
REACH 3 173 5 1 90. 0 _......l100 0.00001 a a 0 0 1

", :.,!" •. ' "~ ,·t!" ,~,?::: .'.,. ,6.0 .'" "38.0000 :'.34001 a 0 0 a 1 "", , ,I., 'Ii; ~t.~>:;. tl~: '('\ 1;~' t~tl'
-. ~,qH ~i ,;.'~~--111:;,,'i5"Yi:.~()~OOOO'·, .6800 0.00001 0 0 0 0 1 .. ,.,;, ; it:i1!:.

~~F 1 ,jf.$:",;,Li·, 5 71; '~HQ_ ...n.O.()O(L ..... _......J.aOQ1 0 0 Q .0. 1_ ... _._
ADDHYD 4 59 5 6 7 1 0 0 0 0 1
REACH 3 61 7 6 2900.0000 .6800 0.00001 0 0 0 0 1

,:,i~;"Jh'i1:k"i~I' \6' ~ "~,'.:'t'.,,,,,:,,1890 "I,' 74 • .0009 •
59001g ~~g~g-+1-------'

Ol"~ REHOR 2,':1i'.:H"", 6 " 35.0000 1 0 0 1 0 1
REACH' , ':71 . L-L ~M..'O"Oll'O__.._.• Z100 __ ......0 •.00001.0 ...0.0 0 ..1
RUNOFF 1 174 5 .0140 ~2.0000 .1~001 0 0 0 0 1

Ol"b ADOH Y0 4 175 5 7 6 1 0 0 0 0 1
AOOHle 4 177 1 6 5 1 ~Q....lL1

RUCH' 3 119 5" 1 '1250.0060 .7100 0.00001 0 0 0 a 101"1 RUNOFF 1 66 5 .0800 79.0000 .5l001 0 0 0 0 1
,. - .. Q1.H.!LLIQ.l.__~.....§ . ..z Q..u.Q.llJL..... __ .._.' 8eOO _... .109.• 00001 0 0 0 0 1
~ RUNOFF 1 1~0 5 .0190 8<.0000 .11001 0 0 0 0 1

01., AODHYO 4 181 5 6 7 1 0 ') 0 0 1

;~~~~D·;l~; ~ 7 i 50.0000 .7100 O.OOOO~ ~-g--g~.-{-----_... -.-.----_.--....- ;"(l::
REACH 3 67 2 6 1500.0000 .7100 O,COOlJl 0 0 0 0 1 . ,p'

" ....!!V!H1.Ef..,j_ .. 6..8_._ ...... L __ ...... 0..800.... .82.0000._ .......• ~0001 0 0 0 0 1 ,.
AOQHYD 4 69 5 6 7 1 0 0 0 0 1
OIVERT 6 103 7 ~ 5 0.0001 .e~o'J 105.00001 0 0 0 0 1

..!U..A,UL..l_LL_2..._-l__J.o.• Q..Q.Q.'1.-_.lJ.Q'L.._._..Q..O'JOQLQ. o. 0 ..0._1. ..... __
, ~ RUNOfF 1 190 5 .0290 82.0000 .32001 0 0 0 0 1

• ,,' AOOH YO 4 191 5 6 7 1 0 0 0 0 1
" .~ODI!'O 4 ln 1 7 3 1 0 0 0 0 1
"f ~lINor,. 1 ''lC' 5 .0~9'l QO.OIJOfJ .<1(11)1 0 (1 0 0 1

•• ,~ RE~ V0 R 2 7 5 6 0 • 0 I) 0 'J 1 '.1 (j 1 a 1

t
"~·.B..LA~!.'...-.1..-lQ.L_6._~ .115.0·QQOQ_. .• ~'CL __.._C.C'001J10 000 1
,.~ RUNOFF 1 31)2 5 .1060 00.OfJOO .5~001 0 0 0 0 1

4Il»"~ Rf~vOR 2 ~ 5 6 O.O'JOO 1 0 0 1 0 1
"~REACH '301 6 5 10.000') .7100 (1.01J00l 0 0 0 0 1

6 'Or)" Yn 4 ~ ')55? 6 1 0 0 f) a 1
U 6 or'('i ~ 3')7 I, 2 12Sll.0'JG'J .61(') 0.(lJfJ01 0 0 (l (J 1

0°1,"::'':< 1 .3OS 5 ._ .. 0+10 '10.0'~" .~~"1 " " r, " ,
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001 0
o 0 0 0
o 0 0 0
o 000

o 0 0 1
o 0 0 1

.7100

.7100

~8.000Q

'ie .n'rioo• OOp!)

.0160

O.lHlOO
10.0000

40.0000
10.0000

, 0.0000
10.0000

1350.0000
.0610

000 1
o 0 0 0 1
O.. O_Q...O.1...__. ..... ._..... __ .. ._. __
o 0 0 0 1
o 0 0 0 1

u. UUU U 1 0 0 1 0 1
1- ........ _... -~...... oft - ..... - .. 0 0 0 0 1 --- ::i!&h"v,

o 0 0 0 1
. !Ul..Q_O.. J __.... ... _ ..__. . __ .. _
o 0 0 0 1
o 0 1 0 1
o 0 0 0 1
i'iO'"Oli1
o 0 0 0 1
.a... 0 0_.0 1.._ __ .. ._,_
o 0 1 0 1

C.OOOOl 0 0 0 0 1
. 1 0 0 0 0 1'''' "I?r' 1'5~b ObOe>'''''·'':' .6100'" 0.00d01 a 0 0 0 1 .f" I

.. ' '90.0000 .41001 0 000 1
-'--.---.._. LJl.. JL.l_.tL1 _..__ . .. _ _.__ _ . _._.__ . .. _

.6100 0.00001 0 0 0 0 1
100001

• 1Zi Q 90.0000 .~QOOl 0 0 0 0 1 r
"'orA O",'·.,N.'·' .' '. 1 " 0 , 0 1 .. , '.. " ,':'~I'! f "', ~:'" ' ..'.'".,,- .... '. . t '.." .,.

\ ft'O.OOO·O:"··,''' .7100 0.00001 0 0 0 0 1 /.'; ",> ;'1,
.'.. "e":" ,~; ..• , .-.--...-_.. . 1..JLO_.O..JJ .. 1 .......... __..__._. .... ._..__.. "'''_'' ....__ ._.. _.._. ' __"__":-.

. Q8.0QOO .4~001 0 0 0 0 1
100001

.9400 0.00001 0 0 0 0

Standard Control Inatructlona(Cont.)

.7700 0.00001 0 0 0 0 1
. , 1 000 0 1

.-..1.Q.• OOOO _......:Lt.QJL_.__.Q.. !lJJO.O.LO 0 0 .9.-L.. ....... __. __
0.0000 .3600 117.00001 0 a a 0 1

10.0000 .7100 C.OOOOl 0 0 0 0 1
~~ :.c.::?i::.n;,~;;.l"'~ ," ..~. 1250:n~g 90:~~gb o:~~gg~ gggg~ ..._ .. _.__....._. ... _.. .....__. I;~

1 0 0 1 0 1 I"
.. _.1.1QQ.. . Q.OOO.Ol 0 0_0 0 1 _ ..... "

1 0 0 0 0 1 -1::
Qo:~6~~ c:~~.~~~ gg~ g ~ . .__..__..... __. '" .__._...__. . ._.__. ~~

.7100 0.00001 0 0 0 0 1 _.
1 0 0 0 0 1 • _ '" _ . __. __ . 00

• 31 001 0 0 0 0 1 1:;
1 0 0 0 0 1 0'

~:g~g~t~-·~-~.. ~t-------- ._- ... . --.-.------..-------------. g,
1 0 0 0 0 1 ... .. __ ~:'

.77(,') 0,0)0':'1 0 0 0 ci 1 ~;~
100001 "

74.0,)01) .BOOl 0 000 1 ~l

----.... To' 0--6 if .,----.- ...... ---.. .... - .. --- ------. _._. __ ;~II
"I
\"1

~ PE-SYOR ? Q 5
(l 6 QfACH J 309 6

6 ADOHYD 4 311 5
6 RUNOFF 1 312

g 6 lDDHYD 4 313 5 6
6 DIVERT 6 18 7 2

3 .,,, 5 .. ':"

6 111 6 ~
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J~1.~:":i/f~:qj.
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~;; -~<-..-~-·_:;'i_';?·---~~>f'·i....,..,¥?';i':'

(. of 'r;- ~__. . . ._. . . .___________ _ ~____ _ _

.V.<;I.)tF ·'·IZ-SIf.'# #1".,-, '~~/' ;:'I:t!'.h . ",:,' --------~'.---~',,---,--. -,,---.,-,---------,,,_----,---,---•.,-,-t-.~
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---------------------------------------------------------------------------------
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'\ ',,'- :ii""~, -':;ldl ' ~.81,0 i~f'., "i~"':' \ ::t' '. ':. -,:e.. "
f\ I:
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~ EXECUTIVE CONTROL CARD OPERATION TNCREM, MAIN TIME INCREMENT= .10

i
XE T L~JlliL~OL CARD 10l-B.r21j'L_-ll.P..fR.AJ:.lJlJL..COMP..ul'----_f_R.or~L.x.sE_UNllT.RUr..L_l_t6.L 'O"'u____l_CLJl.S.HI1U...5BUCLla_1L-O__~

StARTiNG TIllE" -0.00 RAIN DEPTH= 1.75 RAIN OURATrON= 7.00 RJIN TliELE NO.= 1 SOIL CONOITION= i ' '1!i~! '·HI!"
ai- AlTERNATE 110.- 1 STORM NO.= 2 t~~,-
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01.
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'. • •• ..';~~ - .. 1\.1;

PASS~ 2
FROM XSECTN/STRUC T "61 0 TO XSECTNI STRUCT 3811

R.ti.!LI2.URATION= 6 •.Q..lL-iU.J1L.!...!tLE tW.: 4 SQIL CONDI'IY"= ,
. ·.,oJ ,.

• '.______ _ ._. ••__ •••• , 4 __• • • _'. ••••••• _.-

I'l!I EXECUTIVE CONTROL CARO 501R,6HR OPERATION COMPUl,
SHRltNG TIME: Q.OO RAIN DE~.~L1.IL

-r. '. Al TEIlNAn "0;'. i" STORM NO." ~ ,

"

.1'1 ENDC~P
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t., !t. :~i
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.._---..•.---.-.- --- .... _-_.._---_. ~ .._.. _-.._-~_..__._-_._..._....• _- ...- .-._ ..

..,..,.,...",~~~...",..-,.,~.,.,..,.--,~~....,.....-..----~---::-:---~~~~____;r_:_vr___:r_T.I'·
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' 4 2 .10 0.00 2. 90 6.00 899.68 3.41 o.oa 1.49 397.40

~.I. 2 3 54 .11 /, 2 .10 o.oa 2.90 6.00 35.80 2.7L 0.00 .89 340.95
• __2. LJ..6.8 .__~OL._ ..4__... 2.__..... _. 10. .0 •.DO _ ... _ 2.90 .. __.... 6.00..... . .. 5.93.... 2. i:! .. O. OJ 1.30 .. 658.80
'-0 2 3 169 .11 4 2 .10 0.00 2.90 6.00 40.29 2.67 0.(10 .03 353.45

'11" 2 3 171 2.38 4 2 .10 0.00 2.00 6.00 918.22 3.41 (1.01) 1.47 B6.15
• ....J..O__Jl...01L__ '.90 ...6...00. 9j2.5.3 .. 3 •.U. O~OO J..JoL_......3BJ.l.L.. -----1---

.10 0.00 2.90 6.00 572.59 2.5t 0.00 1.73 850.80
57 .67 4 2 .10 0.00 2.90 6.00 501.70 2.9~ 0.00 1.73 745.47

L.._....1._·-"5a A5.Z-_..L...-l-__.~1.0 .._._'O~OD. __ . 2.20_._._.6.00 103.80 2./S 0.00. ~lS 2.:J0.78 .__. __ ,"
59 1.19 4 2 .10 0.01) 2.00 6.00 605.50 2. /\ 0.00 1.30 ~08.83

3 61 1.11 4 2 .10 0.00 2.90 6.00 574.34 3.21 0.00 1.30 432.64
J ~2 .19 4, .10 O.OQ 2.90 6 •.0.JL----5.1..li 2.31 0 00 .84 274.65
:$.;;:;.~~~!~g%:"if.jl';4, 4'{tr1·?II.:,."" .10 0.00 2.90 6.00 611.31 3.21 0.00 1.24'443.30
~:f..:~1~,,:~/,1.la, 4:.2 .10 0.00 2.90 6.00 607.88 3.24 38.94 1.24 440.81
~.)~\fl>!:1f3WH},..L.3.8..:...--'--L .10 .....c....an...._._2._90 6.00 _.604.7.2 .. __3 •.2~ . .O._OQ._ .. __ L.24.._.......4.38.5.2 +--- _
3174 .01 ~ 2 .10 0.00 ).90 6.00 9.75 2.4~ 0.00 1.30 606.66
3 175 1.39 4 2 .10 0.00 2.90 6.00 607.48 3.25 0.00 1.24 436.09

2 377 .77 0 2.90 6.00 BHA~.! 3.1~ 0.00 J.38 J9J.IJ r I
~~;,,·, .. ;)1 !I,::,,,;' :0.00 2.90 6.00 1468.61 J.4~ 0.00 : 1.'58 '\j~9f46':' "J- ,,; " ,)!>" j::
'~'d!, ~ ,i_ '1~h, >'~Oll .': 2 . ~10 0.00 2.90 6.00 33.99 2.1. 0.00 1.11 424.89 '. . l,-,.'

£" Ii, 3·" 1," .' _'..:;~Q1_ ...L l :_aQ.. __ .. O•.QO .. __..2... 9.0..._...6.00 33.2.4 .2. 7~ __._.. Q.00 _... 1.Z6 Ul.Z:L__.. . ,I ,
2 3 180 .02 4 2 .10 0.(10 2.00 6.0 r) 13.72 2.4c 0.00 1.29 7Z2.0~ 50 Yr.-6 Hr.
2 3181 .09 4 2 .10 0.00 2.90 6.00 40.52 2.1>1 0.00 1.27 453.10
2 3183 '-86 4 2 .10 0.00 2. 9 0 ~,-QQ.......-..1.H.I...2..L--l.\~ O• .Q.Q........ 1.38 3IlSJ..l I I
... ,...-D~"'·1,8S'f:F~·'j·86 '4::';'M,2 t' .10 0.00 2.90 6.001487.21 3.43 0.00 1.J8385.26 ,; '1

'~7 'i1:~'~'\! .01 4".2 :. .10 0.00 2.90 6.00 .48 2. n 0.00 .01 49.54"
.2 ". :3 ,68;p\·.;~.......L......l .....1.Q. O....OO. ....l.L.9.O' .. __ 6.00 50. H . __ Z. 56 __. 0.00 . .1.JO .6.34. 28 ...._ .. . ... I.. . _
2 369 .0942 .10 0.00 2.00 6.00 50.n lo5t 0.00 1.11> 5~6.09
2 3 103 .O~ 4 2 .10 0.00 2.90 6.00 47.73 2.;t O.CO 1.34 610.37
2 '3 73 .01 4 2 .1Q 0.00 2.90 6.01) 3,JU..__L.iL ....JL,JlL ..!Js.---Z..'!1..2..L.......

4
_"I p-~ "'.'"3 '190:"';;-- .03 4 2 .10 0.00 2.90 6.00 18.06 2.57 0.00 1.30 622.59

01,· .2' '3 H1' .11 4 2 .10 0.00 7..90 6.00 65.75 2.5t 0.00 1.33 619.93
,__L__3._.n~_.....:...... __ hH._....._, ._~. __.__ .10 ...Q• .o.Q... 1 •. 9.0- 6.00 __ 1508.13 3.43 .. 0.00 1.3e 380.23

2 3 30r) .09 4 2 .10 0.00 2.~0 6.01) 72.95 ~.n~ 0.0') 1.'19 ?19.61
2 3 -7 .09 4 2 .10 0.00 2.90 6.01) 6.65 6. \; 3.(11 .JP 7~.n

2 3 301 ....09 4 2 .10 0.00 7..90 6.Jl.Q.---¢..J..L..--.~.•.4L--O...LQ.L-----.Qe-._J9~l2 1 'I
"1" 2 J '302;' .• 11 4 2 .10 0.00 2.90 6.00 83.82 2.H 0.(10 1.~9 790.77 ,>.1·· 2 3 -8 .11 4 2 .10 0.00 2.90 6.00 6.62 6.41 3.01 .07 62.41 :i
·'-. L._._l.......lQ.L.._ •.1l.. _~_.~ ..._....__.• 10 0.00 __ 2.90 _ 6.• 00 6.62 6.41 0.00 .07 62.41

2 ) 305 .20 4 ~ .1(1 0.0') 2.QO 6.01) 12.77. to.4< O."n .'17 ~).2~
2 3 307 .20 4 2 .10 0.0'1 2.90 6.00 11.91 ~.:;l O.OJ .)7 61.06
.? 3 308 .04 4 2 __..1..Q_._..Q.Q.;l Z.10 6.• 00... 39.59 .._... _2. 'j~ 0.00 __ ._ 1.~9 __ 9.~5.5') . . --+--_~-~.
2 J -9 .04 4 2 .10 0.00 2.90 6.00 4.89 6.·): 3.Gl .10 110.31 I '., '1'

81"1 2 3 J09 .04 4 2 .10 0.00 2.?0 6.00 4.80 6.J: 0,00 .10 119.31 I'j' .. ~ 3_ ~11 .24 .... 4 2 .10 0.00 2.90 6.00 12.42 6.)~ 0.00 .J8 52.63
I" 7 I 312 .02 4 ~ .1(\ 0.0" >.00 ~.O'J 19.85 2.;: (:.'J" 2.',t 124C.0')

e", 7 \ 313 .25 4 2 .10 0.0'1 ?~I) 6.00 19.P.5 2.>: (•• ro .'4 7F.7"I

I:'I-·-+·_-·~-j~~---'o:i~·--+--~-----_.:~g .. g:g6 .._- ~:.~g .. -.-.- ~ :gg.- 1b:g6 ~: ~~ g:g~. 6:56 7e. 7; .
• ", 2 J 111 0 .Oll 4 2 .10 0.0') , • no 6 .00 (1.0 II I). J( (1.00 0.10 T

.", 2 3 113 0.00 4 2 .10 0.0') 2. 0 0 6.00 0.00 O.Jl 0.0') O.J(· I
317 I).va 4 2 .HI 0.(-1 '.nl) 6.('10 O.V'l :J. Jl 0.0') ".le I
'18 .1! 4' .10 ".(" '.0(1 6."'J n.5) 1.(( C1.'!.] 1.'0 77l.~~
-11 .. 1' 4' 1r. "."" Z.?" 6."" 6.04- 6.-49 3.01 .06.50.34.
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~ ~ 7:I: -: .2 0 j: w u.

~ o~ < 0 e: 0.. ... I I I U.
a: ~ a: () 0< ~ ~ ~ 0o ~ ~ () ..J W W wa: < ~ < Z ~
... 0 < <:f W N a: a::::> ~ w w :::> l/)
~ - 0 a: < 0 ... 0.. 0..0 0.. 0.. a: ()
3 319 .12 ~ 2 .1e 0.00 ?QO 6.0'1 6.04 ~.4~ a.OJ .')6 'O.H

2 3121 .12 4 2 .1(1 O.CO 2.QO 6.00 6.04 6.~< (1.I)Q .1)6 ~0.34
2 3 323 .12 4 2 .10 0.00 ?QO 6.00 5.6~ 6. 'i~ O.OJ .06 47.42
7. 3 37.4 .12 4 2 .10 0.00 7..QO 6.00 92.50 2.11 O.CQ 1.R9 770.R3
7 3 -12 .12 4 2 .10 0.00 2.90 6.0IJ 6.04 6. 4~ 3.01 .')t 50.34
2 3325 .H 4 ~ •.llL..-_..Jl".OQ 2.90 6.00 6.04 6.0.4~-!lAOQ .06 50.34 I

r"l 2" 3 327~' ," .24 4 7. .10 0.00 2.90 6.00 11.30 6.St 0.00 .06 47.09 t''''''''.'t.'l:1 2 3 329 .24 4 2 .10 0.00 2.90 6.00 10.76 6. 7~ 0.00 .06 44.84
'. .L__.J.~..1o. .1z.._-i_._.L_._,--L.LlL_,. _.O.,O(L .2~9..Q_.. _._6.0,0 ..92 •.5.0 ..... 2.71 .__D.UO ... 1.89 __....110 •.83.... _ ... ,__-+_.'_'

2 3 -13 .12 4 7. .10 O.GO 2. QO 6.00 6.04 6.4S 3.01 .')6 ~0.34
2 3 331 .12 4 2 .10 0.00 2.90 6.00 6.04 6.49 0.00 .'16 ~0.14
7. 3 313 ,36 4 2 .10 0.00 2.90 6.00 ,---.1.Lol.fL--~L 0.00 .M.~.l,..e3 I
2 3 ! 335 '0< '~36 4 ~ , .10 0.00 2.90 ".1)1) 15. ~ 3 ~. e~ C.CO .G~ :.,.:;:;' v' < x,

01" 2 .. 3' 336' .03 4· 2 .10 1).00 2.90 6.00 30.43 2.5S 0.00 1.~9 e94.98
•.__?_..L-::LL ~.D.~ --!. __..l- .1 0_._.!l.JOO... _-1~9..0... _ ......6 .00._ .3.56... .6. 15 ..... :3 .01 _ .•01 ... _ 1..D4~ 57 ..

7. 3 3H .03 4 2 .10 0.01 2.90 6.00 3.11 6.31 0.00 .'17 ~1.55
2 3 339 .39 4 2 .10 0.00 2.90 6.00 15.65 6.7( 0.00 .'16 39.72
2 3 340 .12 4 2 .10 O.O? 2. 91l-_.....L..Q0 9l...J-O""'- __Z..J.l...__-.JL.Q.Q_._..J...i~_..l.l.Q. ....IU--__._.-II .
2 '., 3·~'. -15 .12 ., 4 '2 .10 0.00 2.90 6.00 6.04 6.45 3.01 .06 50.34

8H 2 3';341 .n 42 .10 0.00 2.90 6.00 6.04 6.45 0.00 .06 50.34
__.2 "3 '343 -.J.L-.L-L__ .. .....lO .Q.~QO._.z.L~11. __ ._.6.00._ ...... 20.2L ..... 6.ZL .._ ..0.OL_ ...... 06 . J.2.3~

2 3 344 .02 4 2 .10 0.00 2.90 6.00 27.2~ 2.Sl 0.00 2.M 1185.42
2 3 345 .54 4 2 .10 0.01) 2.90 6.00 27.26 2.Sf 0.00 .17 '0.77
2 3 -19 .50 4 2 .1Q 0.0'1 2.90 6.00 27.2.L__£...2.L__Q.QO ..1e 54.,-"Q'-I1 _

,. ;'1ir"~~~Mf·C:·.n:-4:' ,2."'<' .10 ': '0.00 2.90 6.00 19.13 2.7S 0.00 .24 15.91
81,0 ,ft' ?i". .~"3"'~;··:.•16 4 Z .10 0.00 2.90 6.00 43.77 2.66 0.00 .20 57.84

~;~t.'. ,~:.' ':] ;~S1i". ,: •.0' 4 L-._.1Q...__ .Q .•J.'!!l__---Z...'2L .....§.oo ...... 0.00 .. _O'.v."--..__ ._O •.OO. ... !l.'O'O'_---.Il.QO... ,_.2__. __.._........:
,,1 2 3 115 .01 4 2 .10 0.00 2.90 6.00 0.00 O. ,J( 0.00 0.00 O.Or) 50 Yr.-6 Hr.

2 3 117 .02 4 2 .10 0.00 2.90 6.00 0.00 0.0l 0.00 O.()O 0.00
2 3 3n .01 4 2 .10 0.00 2.90 6.00 Q..,Q.Q__-2J.L.. 0.00 O.gQ Q.QQ _.

~: X1.t' ~ ,t'\:im,,' Z ,;,' '.10 "0.d6, "':~ 2.90 .6.00 89.25 2. 7t O. 00 1.89 'Q1'7~.05;, ;) ti' 'Wi",~::
::~' .lZ r4 2 ,.10 0.00 2.90 6.00 6.25 6.46 3.01 .06 54.H ' ':1t\' ',h,1

~~'§l': ',' ~ "~;)lV!i '.' .•J_2_!._ ..L __ ._ .. oJP.__ Q•. Q.!L_.__.l •.,90 .... ~ •.OQ .. _.. ~., $ .. 6. H 0.00. _...__ .•06......_.H. ~6 __. .. <'" _~
. • ... • 13 4 2 • 10 0 • 0 ~ 2. 90 6 .00 ~. 2 5 6. \ ( O. 00 • J 6 49 • 3 ~

.13 4 7. .10 0.00 2.90 6.00 5.95 6.5\ 0.00 .06 47.03
2 3 360 .06 4 2 .10 0.00 2.90 6.00 --~§..ill. 2Lg Q-'...Q.Q. l.d~L.l.L..........."I "':2" ':'f;'3J?f.11,i\ '.:I'.•06",' 4 2 ;'- .10 0.00 2.90 6.00 5.91 6.13 3.01 .08 96.81

01" 2':3 36t, ': .06" 4 2 .10 0.00 2.90 6.00 5.91 6.13 0.00 .08 96.81
,, __1._.__1.._1!l...._ .i:......•.12.__.J.. ...... ~ .... .10 __... JL•.OQ._ ._,z, 9O. __ . _._ .6 .00 . _. 7.4 6 .. 6. n .._. . O. 00 ..06.....39 • 78

2 1 364 • 01 4 2 • 1 0 0 • 0 0 ~ • Q0 ~ • 00 1 O. 43 2. H 0 • 00 ~ • ~ 6 13 04. 1 5
2 3 365 .20 4 2 .10 0.00 2.90 6.01) 10.43 <.4'>' 0.00 .17 53.34
2 3 --55 .10 4 2 .10_ 0.01) 2.90 6.00 5•..1 Q.__._._~.J~ . il... OQ. .....n__5_1...Q.2. ~...._ .. _
2 .. ,'-:3 ',211 .10 4, 2 .10 0.00 2.90 6.00 5.43 2.49 O. 00 .1)6 56.69

011" 2' :3: 367 .• 76 4 2 .10 0.00 2. 90 6.00 43.03 2.1S 0.00 .20 ~6.87
,. - ....- ~ ....----.J-.-.li'L_._._ .• ll~__. ~ .....2.. .10 0.00 _. _•.2.90 ..6.00 48.08 2. If. 0.00 .21 56.13
'0 2 3 171 .8~ 4 2 .10 0.1)') 2.90 6.Clf) 47.B 2. it O.OD .<1 '~.03
i" 2 ~ 173 4.82 4 2 .10 O.O~ 2.90 6.0') 1529.39 3.~? O.rJ 1.17 317.11
,., 2 3._ 380 .06 4 2 _,.1Q. 0.00 2.'!Q ~,QQ__?,4 .• 01 .._..__.? iJ 0.09 ....__ .84._.._4.11,)1.__.__.
'" 2 ·3 :'''381".' .: 4;88 4 2 .10 0.00 2.00 6.00 1536.99 3.43 0.00 1.17 314.9~

I, -I" 3 1116 .03 2 2 .10 0.00 2.65 1.00 31.44 .'I~ 0.00 1.11 104A.Q~, I" __~. 1._111L. .•J~ _ .. L ... 2 .10 0.00 .... 2.~S ... 1.00 209.84 • ~< O.O? 1.43 1665.41
I ., 3 1121 .16 2 2 .10 0.0'1 2.65 1.01) 2,7.55 .J3 0.0) 1.37 1522.74
Ie,,, 3 1 20 .02 2 2 .10 0.00 2.65 1.00 63.54 .1t O.CJ 1.~6 2647.41
'I I:' 3 1 81 .02 2 2 ·_lQ. 0.90 ~'--£5 1_.J)Q... H,.5~ ... _.. _...•. >1 . .o.rl) ._.. J .30 .1.46?d.~

,. 3 1 123 .13 2 2 .10 0.(1) 2.65 1.00 269.42 .3< 0.00 1.36 1500.75
-,'" 3 1 -1 .18 2 2 .10 0.00 7.65 1.00 53.19 1.17 70.n 1.~6 296.29I ,,[- 3 1. 125 ..... .18 ? 2 • 10 0.00 2. 65 1. 01) 51.1 2 1. H, O. ~o 1. J6 2 ~ 5.92

I " , 1 11~ .(;\.1 2 2 .1(- 0.0') 7..6~ 1.'10 26.6\ .I( 0.°,' P.J9 <54'1.1'
I -I'" 3 1 2 2 • 1 4 2 ~ • 10 O.O:J 2 • ~ < 1. 00 U 9.83 • I; 0 • C') 1. 4 3 16 6 5 .41

! ::r--~--t.....Jg :1j·---~--~----·:·~·g,----g~g§--t·~~--· }:gg--+~~: ~~ ...... : ~~ ~ :~~--; :~g --·1 ~~~: i~ ..
; G '"I 3 1 1 2 7 • 31 l 2 • 1 (1 0 • 00 2 • 6 5 1. 0 a 17 0 • 6 1 • 'I I I) • O} 1. ~ 9 5 5 3 • J6
I i,,, I J 1 1 2~ . 0 1 2? . 1() 0 • 0 0 2. 65 1. 00 19 • 1 6 • ,< 0 • ~() 1. ,) 9 ~ 12 8 • 9')
, ; -- 1? c • ~ ~ 2 2 • 1(\ C' • (1 '1 L 6 ~ 1. Q') 1 , ~ • 4 I) •.;. 0 • r.' 1. 1 9 ~ ~ ~ • '7

U \ 1 -I .1' 2? .10 n.f)'1 ?.~5 1.1)1) ilv.n 1.1.~ ~9.Q) 1.~~ 2'7.~;
'- '11'1 .\') 1 .1r f),n r
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Summary Table 1(Cont.) -.: w :r: ~ z z 0 ~ ~

::E ~ ~:r: - 0 0 i= UJ u.
0, L.- .!. 0 a: o.:~ I I , U.

.- .... - -< :.l: :.l: :.l: 0
en 2: 0 ~ ffi ~ ~a: < c( < Z ~
c( <:::E W N a: a:::::> W w UJ ::> en

9 0 a: < 0 I- a. 0.0 a. a. a. a: u
n2 .01 2! .10 0.00 2.6S 1.00 23.42 .~L 0.(1 1.)'1 ?lc:e.QI}
113 .31 2 2 .10 11.0'1 2.~5 1.011 80.0'1 1. 4! O.I1U 1.~9 ?43.9~

-3 .31 2 2 .10 0.0') ?65 LaO 56.31 3. I? ~S.3~ 1.29 171.51
11S .31 2 2 .10 0.00 ?65 1.00 5L2Q 3.lt 0.00 1.29 171.47

1 23 .01 2 2 .,,: 0.00 2.~5 1.0'1 '16.79 • l~ O.CQ S.IO ?9A4.63
1 '11 '.. .01 2. 2 _.....1.U__.._.__0.0!L..._._.Z- •.6.1-_._-1.0ll ...--.26AI8 0 :lL.. _._ 0.OJ.__ ..3.32 _-41.38.0l....--._h:..-=7-.

'i:,5 t 1:51(.,' .33 2 2 .10 0.00 2.65 1.00 56.29 3. H 0.00 1.32 168.63 ·.1 ••""

Q~ ~ .1_U: :~~.._..Li ....... :lg ..-..... g:gL.__ ._t~~_.._. _J :g~_.....~~:1 ~ .._: ~;..,.. 6: gg ....._~: ;L._~~ ~~: ~L, __ ,_,,_
. - 1 26 .28 2 2 .IV 0.C1 2.65 1.0') 6.30.83 • Ii. 0.00 1.~6 2414.23

1 27 .28 2 2 .10 0.00 2.65 1.00 585.99 .9l 0.00 1.66 2077.99

~
J ~6 ,54 2 2 .10 0.00 2.65 1,00 920.2D.-........1~ a Oil. 1.59 lZl.J.....6J) I I'

, '.'. ';,')3 A 1'~f.i5:'29''i· ,,;,{~' .8Z'¥h'2'~:· 2 ":'" .10 0.00 2.65 1.00 1483.20 • n 0.0')---1.61 1810.99 N.v >ful),

O' ·3 1 "'31 .82 z· 2 .10 0.00 2.65 1.00 1420.79 .94 0.00 1.61 1734.79
-.J.__L-'::...J2 .22 2 . .2.__ 1.0. _._..0.00 L.6L j.OO 348.6J .3t. 0.00 .. 1.3lL_1584.67

3 1 33 1.04 2 2 .10 0.011 2.65 1.00 1703.82 • I, O.OU 1.55 1639.86
01" 3 1 35 1.04 2 2 .10 0.00 2.65 1.00 1593.82 1.u! 0.0') 1.55 1534.00

IJ ~. ~, 1 ,,,.. H ,,' ",".~,22 'J'. 2..". 2 • I 0 0.00 2.65 1.00__.3.52.8 L _ .Jl~.__.O~Oj)_..__1..4i J.6.D.3 •.8..L +_ I
.• :."f!'~:'" 1 ';~.05;," :",,~.~.26 .-,2',•. 2 .10 0.00 2.65 1.00 1832.84 1. D. 0.00 1.53 1455.19

Ol,ql·'i'·rr~ ·1·.l¥J25·tt;:·.1~'t.od·<q·2q 2 .10 0.00 2.65 1.00 65.81 .87 0.00 7.~5 15187.96
'<"~L- l';·~Q1l'.["M<·<~·)t.26"~'2 .' 2 _.~1.D.. ._.-0~o.n.__2 •.6.5._.... _._1.DO __ ...1!l65.23. 1. 04 _...._.0.00. ..1.55.. ...1-4.16.63..... _....

3 1 -5 1.26 2 2 .10 0.00 2.65 1.00 1076.40 1. 3~ ~IL5~ 1.55 852.14
3 1 189 1.26 2 2 .10 0.00 2.65 1.00 1075.88 1. It 0.0l) 1.55 851.73

...&.llJ. 2 4 .10. 0.00 2. 65 1.illI 2.9~1ll....-......1. Sll 0 00 ----"..JlL...3.!l1.5.....ll6..a8_-,-__-+I -i
r'.'~i,··:l\b.,N~,!i',f'<¥( .10 0.00 2.65 1.00 135.97 1. If 0.00 1.50 363.43

. 2 ., .10 0.00 2.65 1.00 59.70 1.9t 60.14 1.50 159.60
,.-1hb.:SZ .... 2:2 ~.1.0_.---....ll.ll..o..________Z.•.6.L-.....1.•00__._.__5.9..55._.... 2. 1.£ . _ ...0 .OO_ .._..J. 50_._.159 .2.0.__•

h

2 .10 0.00 2. 65 1.0') 83.05 1. Jl 0.00 1.66 1361.53
2 .10 0.00 2.65 1.00 0.00 O. Ul 0.00 0.00 0.00

;1.Q6 l.. z.. .10 0.00 2.6~ 1.00 0...00 O. ;)(, 0.00 0.00 0...illl-
~'(~Vb'#I·t@!9.,~7_·i~,'~ 10
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Summary Table 1(Cont.) ..: UJ J: ~ Z Z () ~ ~

::E..J ... J: - 0 0 ... UJ LL
I II) I a: 0:- I I I LL

~ 0 ... <I: 0 - -~ ~ lIl: lIl: 0
a: W z () ... a: () 0a: <I: ~ <I: Z ~

... 0 - ..J UJ UJ UJ;:) UJ UJ UJ ::> (/)

..J ... a <I: <I: 2 UJ N a: a: o a. a. a. a: ()<I: W_ a a: <I: 0 ... a. 0.

3 4 63 1.3~" 2 .10 0.(10 3.85 24.00 1031.50 12. ~~ O.OJ 1.97 748.01
3 4 -21 1.3·3 3 2 .10 O.O'J 3.R5 24.00 1026.3~ 17." 40.3~ 1.17 744.27
3 4 71 1.~8 3 2 .10 O.O\) 3. ~5 24.00 1022.63 12. S~ 0.0,) 1.?7 741.57
3 4 174 .01 3 2 .10 0.00 1.85 24.00 17.94 l1.n 0.00 2.071281.n
3 4 175 1.39.3 2 .10 0.00 L85 24.00 1025.06 1l.6~ 0.00 1.97 735.87

-;-::}-.-{_.g-}~--~:#-T-}---:{g-.- .._~~~ .._--t.~.~: gg.~;~:~-_.-~ ~:i~'--- g~g-----·-t ~:-~#: ~~._--..---.",-----1lh.,,,.,.m"'".,-.,.wli"'tl:'.:7,,

'''''', "'3 466 .0832 .10 0.00 3.85 24.00 66.08 12.16 0.00 1.84 8~6.03
, .J...._.§.__ln.7._~OL L._.2_.._._._1Q...__... o..00 ... _._.J..a5. .. Z.LOO. . 38.85 .. . 12.1L... O.00. __ 1.81,.__ .5..5.1_84. ..__

3 4 HO .02 3 2 .10 0.00 3.85 24.00 26.25 11.U O.CO 2.051391.72
3 4 181 .09 3 2 .10 0.00 L85 24.00 62.42 11.·n 0.00 1.89 698.17

1'1 3 4 183 3.86 3 ? ~1.ll-.-.Jl......QJl... 3 35 '4.• 00 nB.73 12...3.'<--0.....00 2..14 607 14 I ,.
rot. "".• ,,, ••• , i""Y.3.116 3f i'- .. 10 0.00 3.85 24.00 2342.32 12.'\4 0.00 2.14 606.77 d .......''lD.LM.

.01 3' 2 .10 0.00 3.85 24.00 25.38 12. U 0.00 1.82 2643.81
.. aD .nlL-.l__.2.__. .• 1 a ... __. O. 00...._ .. .3 •.3.5 . 2. 4. 00. 91. 2. 9 12. J4.. ... _ 0.00. .__ 2.07 _.1i1o 1.09 ...
4 69 .o~ 3 2 .10 0.00 3.85 24.00 10C81 12.'J~ O.CO 2.05 1192.0501"1 3 4103 .08 3 2 .10 0.00 1.85 24.00 63.71 12.0f 0.00 2.05 826.87

:~ 3 4 n .01 J 2 ..to 0.J:.L--l...8.L-.2LJllL._._'t3.!li. __ .12. •.J}L__.o...D.O..-_1.~iU_..lU5~3.L_. .+,-.-
,,:\', 3 4 "199, ~l ~:~~ '11' <'2 .10 0.00 3.85 24.00 32.87 12. 05 0.00 2.07 1133.28 -

nl.. ' 't£ .... ......,. I, .', , .10 0.00 3.85 24.00 96.39 12. 'J7 0.00 2.06 908.82
_.tCL .Q~OQ_ ..-'~85..__ ...24.00. __..2361.08. 12. •. 114.. __ 0.00...__.2 •.13 ......5.95.28 __. .....__ .• _ ...__... _

.10 0.00 ~.R5 24.00 111.74 12.D 0.00 2.77 1255.56

.10 0.00 3.85 24.00 13.69 13.41 3.03 .Q6153.78
~:l ~ ~ .10 0.00 3.85 24.00 13.32 13.55 0.00 ...26 149.68 t

~~~1'''~i' ~ ,:'If'i:'.10 0.00"3.115',24.00 129.80 12.15 0.00 2.78 122'.55 ~.W\ :;,
;;.,.• h ::.3:~~Z .10 0.00 3.85 24.00 15.82 13.52 3.03 .95 149.26 '

.~U~_'.;!:,.L ..~tQ O.•.OO.__:....L..Il.L_.H..OD .._..... 15..82.._.__13.5~ D~O'O •._._ ..-a95..--1~.2..~2.6 ._.__.
• 20 3 2 • 1 0 0 • 0 0 3. 85 24 • 00 29. 1 2 13. j ~ O. 00 .96 1 49 • 3 5
.20 '3 2 .10 0.00 3.85 24.00 28.52 13.71 0.00 .96 146.27

4 :3 2 .10 0,00 3,85 24.00 6...L..z.L...-.1L...:J-'---Q.QO 2.1L..l.494.21 100 Yr,-?
'7~,!04~~:'~.,:10 " 0.00 "'~!·-').1I5 '" 24.00 7.84 12.93 3.02 .99 ',,191"30~t'''f.'\iA>1'' i!!'.•>tr.m:c~
"'~04~:~~':?f'~(\·i/.:10 0.00 3.85 24.00 7.84 12.~3 0.00 .99 '191.30';·'!

;24 :." • ..i:.:..i.~•.lQ... _.._ Q.Q.O ...__..J •. 6.L. Z4.QQ___ 33.U 13.6t _... 0.00. __ .... 9.6 __1~1~6L.._":"'__ ......
.02 3 2 .10 O.O'J 3.85 24.00 26.74 12.'J4 0.00 3.611671.44
.25 3 2 .10 0.00 3.~5 24.00 35.48 13.67 0.00 1.13 140.81
• 25 :3 2 • 10 0 • 00 3 • 85 24 • 00 3 ,:i....U- n E._ _.Q.... .QQ_--..1....1l..----!..iQ.. 61 I

·~~~l~~'?";~Ot'DO:;ili;:]( ~'¥!·1?W,'.:..··l'0 0.00 3.85 24.00 0.00 O. DC 0.00 0.00 r
:4''.. 4; 1i1 '.,;~ 0.00 ,3 ''1 > .10 0.00 3.85 24.00 0.00 0.3( 0.00 0.00 r

~1--"7' 3' 4 11.L.~:__!hQQ ...:.i-.i ..lIL..__... Q..O.Q_ ..._ ....J...ll~..__...H.O(L..__ .. __ 0.00 O•.lll 0.00 0.00 " r
. 3 4 317 0.00 3 2 .10 0.00 3.85 24.00 0.00 O.ll 0.00 a.oo I

3 4 318 .12 3 2 .10 0.00 L85 24.00 140.22 12.17 0.00 2.77 1168.50
3 4. -11 .12 3 2 .10 0.00 3.85 24.Q.'L J~..•.LL....._l;,~L __._3_.Q.!, ....14_.U~ .•.iL_..."I " 3 ,'" 4",,319'~" '.12 '3 2 '<0' .10 0.00 3.85 24.0a 16.73 13. 6~ 0.00 .94 139.42

01" ' 3 . 4 '321 .12] 2 .10 0.00 3.85 24.00 16.73 13. ~~ 0.00 .~4 139.42
'. ..3. .--~_~ 23.. •.1.L-_3.. ..z.. .._.• 1.0 .0.0Q.__.. 3.8.5. 24.00 16.46 13. d1 0.00 .04 137.15

3 4 3?4 .12 3 2 .10 O.OU L~5 24.00 140.22 12.1, 0.0') 2.77 116~.51
3 4 -12 .12 3 2 .10 0.00 ~.85 24.00 16.73 13.~' ~.(l4 .74 139.42

.3 4. .}2~, ..,. ~\, :12 i,:3 2. .J.JL__..Q..&Q._._~---.Z..LJlQ__ t~.•.u .n. ~". ....._0.00.. ......__.'~L_.l.J2 .4..2 ._ ..
3 4 3nw,·,~... 24 3 2 .10 0.00 3.85 24.00 32.92 1l.7~ 0.00 .94 137.1601", 3 4 329 ", .i4 3 2 .10 0.00 3,85 24.00 32.U 13.~l 0.00 .Q4 135.12

",,_._.1. L_3.JQ_.__ .• IZ .. .J 2. ...... .10 0.00 ..... 3.6.5. 24.00 140.22 12.1i 0.00 2.77 1168.50
,.~ 3 4 .. 1 3 • 1 2 3? • 10 0 . 0 0 ~ • ~ 5 24 • fJO 1 f: • 7 3 13. ~ 4 ~ • N • 'J 4 1 \ 9 • I. ~

el" J 4 331 .12 3 2 .10 'J. 0 fJ 3 • ~ 5 24.0) 16.73 13. \4 O. l''J • ') 4 110.42
•• _]__...L...J_n_.~_l 2 •.10 O,OO__--.3.,jL--.Z.".Q~_ ..48.4L .. 13. j4 0.00 _ .04. .. 1 H.53
•• 3 4 335 .36 3 2 .10 0.00 3.~5 24.00 47.75 14.Jl 0.00 .14 132.64

itl" 3 4 336 .03 3 2 .10 0.00 3. ~5 24.01) 46.90 12.]1 O.OJ 2.77 lH9.S0
" 3 4 -14 _. .03 3 2 .10 0.00 3. ~5 24.00 6.U l\.ll 3 .~'1 .75 13 Q .02
,,"' \ 4 \ H .01 3 ~ • F' o.O·J I,. 1 ~ 24 .0(1 5. tl ~ n ..~ I r. . II .? ~ 17, ..~ 1

"'1" 3 4 !\Q .37 I 2 .10 0.00 L~5 24.01 51.57 13.11 0.1'1 .14 llC.9'J
" ·, ..d .._ .~.•_HQ... .,.1L_.. \ __ ~ __._.10 _. ..0.0') _ .._ ..l. ~5_._2 4.00 .._. 140.22. 12 • Ii fJ. (' J 2.77 1168.5 'J_.
I"j 3 4 -15 .12 3 2 .10 0.00 L85 24.00 16.73 n.~. '.O~ .94 110.42

~'l"'" 3 4 341 .12 \ 2 .1(' 0.(1') L8S 24.00 16.73 13.\4 0.01' ."4 1\Q.42
"j .... 3 4 34 L .51 3 _ .2 .nl 0.0') 3.85 24.00 67.07 11. I~ 0.05 .14 13C'.4'1

I, V. 4 . 02 \? • 1(' (' • on L 0 5 ? 4. 0 J , t . l 1 11. • 0eO ••.'., ~ • \ 1 1 ~ I 4 • ~ <
'4< .~4 3 2 .10 fJ.01 3.·~5 ,~4.n,) oQ.7'J ll.9z.. (l.l': 1.0/, l~Q.")

-lQ ',~ I} .1" "."" '. q< 'L .'" <l6.01. 15. 05 ~," I,OIb '11,16.
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Summary Table 1 (ConL) ..: UJ ::I: ~ Z Z ~ ~ UJ ~
~ -l I-::I: - 0 --l

'"" I co I .._ 0 I- UJ u.
"'" 0 I- ct: 0 e: B:I- I I I U.
a: (f) I- a: 0 0< :.l: :.l: :.l: 0

I- 0 ~ () -l UJ UJ wa: < -< < z ~.; t 0 < <::f w N a: a:::l ~ w w ::) (f)
.... w - 0 a: < 0 I- 0. 0.0 0. 0. a: ()
J 4 347 .25 l 2 .10 0.00 log5 24.00 34.9v 13.14 o.au 1.13 1 '6.86
J 4 340 .76 3 2 .10 0.00 ~.A5 24.00 80.90 13. a 0.00 l.'1e 107.02
3 4 351 .Ol 3 2 .10 ('.00 3.85 24.00' 23.70 13. I~ O.CO 1.')9 735.57
J 4 115 .01 3 2 .10 O.O'J 3.85 24.0'J 8.43 13 •./, 0.00 1.08 726.40
3 4 117 .02 l 2 .10 0.00 3.85 24.00 15.27 13./, 18.19 1.10 740.68
3 4 353 .01 3 2 .10 0.00 '.65 H.OO 8.H 14. ~4 0.00 1.08 709.96

., J ,~, 354 "I~l' .il 3 r--- .10 ' ." 0.00 i 3.85 24.00 135.78 12.'1 0.00 2.77 11110.71'~·: r·

01, I '5 4"' -16 ;'; • ; 2 3 2 • 1 0 0.00 3. 85 24 .00 16.45 13. 60 3 • 03 .95 14'5.03
~ __) • 355 •.1.L.._...l_.l.. ,.lQ..._~JH)_ .._1....a.1__....li.• QJL__1.b_..i.5...__1!.¢(L_._O.c.O. _. _.95 .-__1.U.Jl.J -+-'i-
• 3 4 J57 .13 3 2 .10 0.0') J.85 24.00 22.83 13.I~ 0.00 .96 nO.35

01· 3 4359 .13 3 2 .10 0.00 J.85 24.00 22.54 H.J~ 0.00 .96 178.04
3 4 360 .06 3 2 .10 0.00 J.g5 24.00 n.~2----1~d; O->...O..O.--hI.L H94.Z1 1.9Q n ......

~. ~~~:i':l':n;,~\$f,"f"1·'.;o";~ 'j' [2 " .10~ 0.00 3.11' 24.00 9.91 13.1:3 3.02 .96 162.50 ·,fiMlUliil&

3 '-:";:'6; './ "'.06 3' 2 .10 0.00 3.85 24.00 9.91 13. 1~ 0.00 .96 162.50
__ 3. 4 '3'63'.19 J 2 _ 1Q_ Q Q.O. l •.U .H.•.QO'..__ ...•. 2.8.• 60. _ H. o.z.__ 0.OQ .....2.6-_15.305..1. _ ..

'°1 3 4 364 .01 3 2 .1n. 0.00 1.85 24.00 14.07 12. 'Jl 0.01) 3.61 1759.33
01" 3 4 365 .20 3 2 .10 0.00 3. 85 24.00 29.64 14. J1 0.00 1.07 151.53 "

3 4 -55 .10 3 2 .10 0.00 3.85 24.00 5.07 12. 2~ Q.....!l.O-- 1.06 5lhll ""I ;,:: ~''Ik\'~.:~fll'$jft1.1~''t~!~r.1lJ!S,r.r t"\i ~10 0.00 3.115 24.00 24.64 14~ 01 0.00 1.07 257.07 ,',~'} ;:::
01" .', :t-,"\':;(; 361;:~'1·C·~i,,~)'t ..!. "it'\, .10 0.00 3.85 24.00 80.70 14. O~ 0.00 1.08 106.63 • " P"

j~~.. ';\~ 369 :.:r. ..',:'8 " ,." __...J.Q---'l....OO ,_....~ 2.§••_QO. 1l5~70_. __.. U.'OL_0.00_ .._J..o.Q8,__toO.llL. __, __. '
3 4371 .86 .10 0.00 LA5 24.0'1 85.48 14.17 0.01) l.'Je 09.8'J '
3 4 373 4.82 .10 0.00 3.85 24.00 2389.60 12.3:: 0.00 1.95 495.47 :

_. 3 4 380 .06 3 2 .10 0.00, "85 2~,...Q.2--..U...H--.l..L.lL-..._ILs..O.IL-. lH H4n9 '
"1:'W;\I;~:\~J' "~8 :'.;:,;;, ~1 'It!-':'>.f,t''i .10 0.00 :.1...:' !I.S" 24.00 2396.17 12.83 ' 0.00 1.94 4,91.03 " ,{/"
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...........- ", - 0.00 5.07 0.00 0.00 O.LO 0.00 0.00 0.00 '1': .M3Il3iS...5.,

SECfSTRUC NO.-11 . .__
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" ---- ._.- _. ----_... _.... _- .~._.--_...
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;:~W~~P-..rL_...L-. ...Jl..,QL__Jl..'O.9__ ._0.01J 1Q....a_L-_.__.0.00..__ 0. Oil .......
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LH~NATE 3 0.00 0.00 0.0') 16.n 0.00 0.00 C .lO 0.00 0.00 0.00

., ,Ii':' 1\', . ~

0['1 ,-I ,'ci;'. ,;~,
• ;1

~

(\

)::>
-0

'j. -0
rTl
:z
0.......
X

<:

I

-0
OJ

1O
ro
W
---'

n;CI_~ rPIJr. N". -~.



- - - - - - - - - - - - - - - - - - -Summary Table 3(Cont.)

..
::J:

XSEC/STRUC No. -8(Cont.) <p-

O. 0,)
O.OJ

..: ..: ..:
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