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INTRODUCTION

This report presents a storm water management plan to alleviate drainage problems associated with offsite
flows contributing to Tatum Boulevard between Caida Del Sol and Shea Boulevard. This management
plan will also address pavement drainage resulting from the widening of Tatum Boulevard for a 2-year
storm event. The existing hydrologic conditions for Tatum Boulevard were previously addressed in a
report to the City of Phoenix by Kaminski-Hubbard Engineering, Inc. titled, Final Hydrology Report for
Tatum Boulevard, Caida Del Sol to Shea Boulevard. The offsite flow results from this study were used
to size the cross drainage structures under Tatum Boulevard. |

Tatum Boulevard is a four-lane arterial street that will be upgraded to a six-lane arterial street (three lanes
in each direction) with a raised, landscaped median. Numerous roadway dips along Tatum Boulevard
will be eliminated to prevent the surface flow of storm runoff across 88 feet of roadway pavement. Three
proposed storm drain systems will collect storm runoff on the western half of Tatum Boulevard and
convey the runoff to adequate outfall locations east of Tatum Boulevard. Every effort was made to
mitigate the drainage impacts east of Tatum Boulevard within the Town of Paradise Valley. The Town
of Paradise Valley has its boundary 40 feet east of the Tatum Boulevard monument line.

This is the final report prepared by Kaminski-Hubbard Engineering, Inc. for the Tatum Boulevard
Drainage Study. The first report, Preliminary Hydrology Report for Tatum Boulevard, Mockingbird
Lane to Shea Boulevard, dated March 30, 1990, addressed the existing hydrologic conditions and
drainage facilities within the study area. The hydrology study was limited to offsite runoff (outside of
the Tatum Boulevard right-of-way) contributing to Tatum Boulevard. Peak discharges were determined
using the HEC-1 computer model. Subsequently, this preliminary report was reviewed and certain
changes made to the hydrology which are addressed in the report, Final Hydrology Report for Tatum
Boulevard, Caida Del Sol to Shea Boulevard.

STUDY AREA

The study area (See Figure 1) is located in northeast Phoenix near the Town of Paradise Valley. The
study area is bound to the west and south by the Phoenix Mountain Preserve, to the east by Tatum
Boulevard, and to the north by Shea Boulevard. A large percentage of storm runoff originates in the
mountains west of Tatum Boulevard which naturally drains easterly to the Indian Bend Wash. Much of
the study area is impervious because of rock outcrops in the mountains and the high degree of
development throughout the area.
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The storm runoff is conveyed primarily along residential streets and subdivision drainageways. Runoff
reaching Tatum Boulevard either "sheet flows" across the roadway via dips or flows under the roadway
via pipe culverts. The Tatum Foothills and Rancho Alta Vida subdivision (See Plate 1) have retention
basins that collect both onsite and offsite runoff. These retention basins decrease the amount of storm
runoff reaching Tatum Boulevard from the Phoenix Mountains.

The study area contains two significant unnamed washes that drain a large portion of the Phoenix
Mountain Preserve. The first wash is located in the southern half of the study area and discharges runoff
directly onto Tatum Boulevard at Doubletree Ranch Road. Runoff will either flow northerly along
Tatum Boulevard or easterly along Doubletree Ranch Road to Indian Bend Wash. The second wash is
located in the northern half of the study area and discharges runoff into six 36" x 22" corrugated metal

pipe (CMP) arch culverts that convey flow easterly under Tatum Boulevard to a man-made downstream
channel.

Runoff along the eastern half of Tatum Boulevard proceeds easterly along residential streets or along
subdivision drainageways. The subdivisions east of Tatum Boulevard are located within the Town of
Paradise Valley. As storm runoff approaches Indian Bend Wash, the longitudinal slope begins to flatten
to approximately 0.5 percent. This flattening of longitudinal slopes creates both a flooding problem and
a sedimentation problem. According to our investigations, no plans have been made by the Town of
Paradise Valley to implement storm drainage facilities to alleviate these drainage problems. The Town
of Paradise Valley has a drainage concept of maintaining the historical drainage patterns regardless of
development. '

HYDROLOGY

The HEC-1 computer program was used to determine the rainfall-runoff relationship for offsite areas
contributing to Tatum Boulevard. The study area was divided into a number of subareas to better define
the runoff process by taking into account the variations in topography and urbanization. The offsite peak
discharges for the 2-, 10-, 50- and 100-year storm events were determined using a 6-hour and 24-hour
storm duration. The precipitation values recommended by the City of Phoenix in their Storm Drain
Design Manual were used for this study.

Plate 1 illustrates the subarea delineations and concentration point locations developed for the HEC-1
model. The peak discharge at all culvert crossings under Tatum Boulevard were computed to determine
their hydraulic efficiencies.




A time of concentration for each subarea or drainage area was determined using the method outlined in

the manual, Urban Hydrology for Small Watersheds, June 1986, by the U.S. Department of Agriculture.
A minimum time of concentration was set for 10 minutes.

The Rational Method of hydrology was used to compute the peak runoff within the study area for offsite
drainage areas less than 40 acres and within the Tatum Boulevard right-of-way. The peak discharges
were computed for the 2-, 10-, 50-, and 100-year storm event using the City of Phoenix rainfall intensity-
duration-frequency curves. A runoff coefficient of 0.50 to 0.60 was used for residential areas and 0.70
for mountainous terrain with slopes greater than 10 percent.

Gutter velocities for paved streets were computed using the "Gutter Flow" chart on page 26 of the City
of Phoenix Storm Drain Design Manual. The drainage path length was divided by the gutter velocity to
obtain the time of concentration. Where applicable, the overland flow time was determined using the
nomograph on page 21 in the City of Phoenix Storm Drain Design Manual.

HYDRAULICS

Catch basins have been located along Tatum Boulevard to insure that one 12-foot wide travel lane remains
"dry" in each travel direction during the 2-year storm event. The catch basin inlets were sized using the
procedures described in HEC-12, Drainage of Highway Pavements, by the Federal Highway
Administration. The clogging factors presented in the City of Phoenix Storm Drain Design Manual were
used to determine the inlet capacities. Inlets in a sump have been sized for the 10-year storm event.

Storm drain pipes have been designed for the 2-year storm event. Pipes have been designed to maintain
a minimum velocity of 5 feet per second using a Mannings’ "n" of 0.012. The pipe capacity was
computed using the method outlined by the Arizona Department of Transportation in their Hydrologic
and Hydraulic Training Session Manual.

The hydraulic grade line (HGL) elevation at the outlet was assumed to be at the top of pipe. The slope
for the HGL was calculated from Table 4-17 in Appendix F. Storm drain pipes have been designed to
convey runoff from a two year storm event with the HGL contained inside the pipe or very close to the
crown of the pipe. Head loss across manholes was considered negligible.

The roadway culvert conveyance capacities were computed using the procedures outlined in HEC-5

Hydraulic Design of Highway Culverts. Culverts have been designed to not exceed the downstream
channel and street capacities.
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HYDRAULIC RESULTS

Drainage Area No.l1

The topography of Drainage Area No. 1 consists of approximately 68 percent mountainous areas and 32
percent residential areas. The mountainous areas are within the Phoenix Mountain Preserve and
characterized by rugged terrain, steep gradients and somewhat "impermeable" soils (Group D soil). Prior
to development, this area contained numerous washes that flowed from the mountains into an unnamed
wash that flowed northeasterly to Doubletree Ranch Road. This wash has since been channelized through
the Doubletree Canyon subdivision as a part of their development.

Plate 1 illustrates the delineation of subareas for Drainage Area No. 1, which encompasses approximately
404 acres. Runoff from Sub-Basin Nos. 100-104, 200-201, 300-302 and 501-503 are collected and
conveyed by the above mentioned channel through the Doubletree Canyon subdivision. This gunite-lined
channel begins at Horseshoe Road and continues northeasterly through the subdivision to 47th Place.
Prior to reaching 47th Place, the channel composition changes from gunite to grass. Also, the channel

cross-section gradually widens as it approaches Tatum Boulevard. The channel was designed for the 100-
year storm event.

Runoff discharging from the Doubletree Canyon subdivision channel has been a source of flooding at the
Tatum Boulevard - Doubletree Ranch Road intersection. Two 8’ x 2’ concrete box culverts (CBC) are
proposed at Station 20+98 to convey this runoff under Tatum Boulevard. A drop inlet structure at the
upstream side of the culverts is proposed to collect runoff from this drainage channel. These culverts
will discharge into a special underground structure located under the southeast curb return of Tatum
Boulevard and Doubletree Ranch Road. This structure will also serve as an outfall point for Storm Drain
No. 1 which will later be discussed. Also, the structure will have a 24-inch "bleed off" pipe for
discharging "nuisance water" or runoff from storms smaller than the 2-year event into a drainage ditch
along the south edge of Doubletree Ranch Road. For larger storm events, the runoff will "bubble" out
of the structure through a grated inlet and sheet flow easterly along Doubletree Ranch Road. Doubletree
Ranch Road and a parallel side channel have the capacity to convey approximately 140 CFS.




A two or three foot high landscaped berm along the west right-of-way of Tatum Boulevard between
Horseshoe Road and Doubletree Ranch Road is proposed to prevent the flow of runoff onto Tatum
Boulevard. This berm would also allow runoff from the Doubletree Canyon subdivision channel to enter
the above mentioned drop structure. This system will improve the drainage conditions at the Doubletree
Ranch Road intersection for the 2-year storm event and maintain the "sheet flow" drainage concept for

the larger storms. The pipe culvert design sheet and downstream channel capacity calculations are
contained in Appendix D.

The analysis presented in the Preliminary Hydrology Report for Tatum Boulevard for Drainage Area No.
1 has been revised to reflect drainage delineation changes made for Sub-Basin No. 500. For the new
analysis, Sub-Basin No. 500 has been subdivided into Sub-Basin Nos. 500-1, 501, 502 and 503 as shown
on Plate 1. The 6-hour duration peak discharge results are greater than the 24-hour results for the 100-
year storm event. The new peak discharge results for a point southwest of the Tatum Boulevard and
Doubletree Ranch Road intersection are presented in Table 1.

Offsite runoff from Sub-Basin No. 510-1 presently drains to Tatum Boulevard and then continues to flow
north along the west pavement edge to an existing 24-inch pipe at Station 6+67. This pipe also collects
offsite runoff from Sub-Basin No. 510-2. This pipe conveys runoff under Tatum Boulevard and outlets
into a natural drainage channel. Drop inlet headwall structures are proposed at each concentration point
in order to intercept offsite flows prior to reaching Tatum Boulevard. An 18-inch concrete pipe will be
used to connect the two drop inlet structures. The existing 24-inch pipe at Station 6+67 will be
lengthened to match into the proposed drop inlet structure. '

TABLE1

PEAK DISCHARGE SOUTHWEST OF TATUM BOULEVARD
AND DOUBLETREE RANCH ROAD

STORM FREQUENCY PEAK DISCHARGE (CFS)
(YR) 6HR
STORM DURATION
2 363
10 858
25 1,215
50 1,438
100 1,466
-6-




Runoff from Sub-Basin Nos. 500-1 to 500-4, 510-3 and 510-4 presently drains along the western half of
Tatum Boulevard to Doubletree Ranch Road. Runoff crosses Tatum Boulevard via a dip in the roadway
and continues easterly along Doubletree Ranch Road. A connector pipe system (Storm Drain No. 1) is
proposed to collect this storm runoff and convey this runoff to an underground outflow structure proposed
at the southeast corner of Tatum Boulevard and Doubletree Ranch Road.

Runoff from Sub-Basin No. 500-1 approaches Tatum Boulevard along Horseshoe Road at a longitudinal
slope of approximately 2.0 percent. A combination curb opening and grate inlet with slotted vane drain
(Inlet No. 500-1) is proposed along Horseshoe Road to intercept a portion of storm runoff from Sub-
Basin No. 500-1. This combination should intercept more runoff prior to reaching Tatum Boulevard than
a conventional curb opening or combination inlet catch basin. The hydrology and inlet design
calculations are presented in Appendix A and Appendix B, respectively. The storm drain pipe design
and hydraulic grade line calculations are presented in Appendix C.

Drainage Area No. 2

This region consists of approximately 31 percent mountainous areas and 69 percent residential areas. The
area encompasses a portion of the Phoenix Mountain Preserve and the following subdivisions: a portion
of Doubletree Canyon; Tatum Foothills; and a portion of Rancho Alta Vida. Prior to development, this
region contained a network of numerous washes flowing from west to east that collected at a low point
west of Tatum Boulevard between Arabian Way and Berneil Drive.

Plate 1 illustrates the delineation of subareas for Drainage Area No. 2, which encompasses an area of
approximately 185 acres. Runoff from Sub-Basin Nos. 400 and 410 presently drain into two retention
basins located west of Tatum Boulevard between Doubletree Ranch Road and Fanfol Drive (West).
These basins were designed to retain nuisance water from the Tatum Foothills subdivision and overflow
across Tatum Boulevard for large storm events. One flows cross Tatum Boulevard, they are diverted
north to a channel running easterly through the Foothills Estates II subdivision located in Paradise Valley.
This channel has an approximate downstream capacity of 110 CFS.

A decrease in retention volume for the above referenced basins may occur with the widening of Tatum
Boulevard. However, the roadway profile will be raised slightly to accommodate two proposed 38"x24"
concrete oval pipes at Station 32+20. A special drop inlet structure at the upstream side of the pipes will
allow the basins to retain runoff up to an elevation of 1374.00. Above elevation 1374.00, runoff begins
to discharge under Tatum Boulevard through the oval pipes and continue to the above mentioned drainage
channel. For large stormé, ponded water will cross the pavement crown and continue to flow easterly.

-7-




A unique outflow rating curve was computed for the two proposed 38" x 24" oval pipe crossings at
Station 32+20 using a combination of orifice and weir flow equations. The pipe invert was set at
1372.52, the retention basin invert was found to be 1372.20, and the elevation at which water began to
flow into the drop inlet was equal to 1374.00. The control section for inflow into the oval pipes was the
perimeter walls for the drop inlet. Weir flow into the drop inlet structure occurred between elevations
1374.00 to 1375.20. Above elevation 1375.20, orifice flow controlled and HEC-5 methods were used
to compute flow through the oval pipes. Included in the outflow rating curve were flows that overtopped
Tatum Boulevard, which occurred at an elevation of 1375.40. The weir flow equation was used to
compute this overflow discharge across Tatum Boulevard.

According to the Final Drainage Report for Tatum Boulevard, the 6-hour storm duration peak discharge
results for Sub-Basin Nos. 400 and 410 were larger than the 24-hour duration results. Therefore, the 6-
hour duration peak discharge results were reservoir routed through the retention basin using the
parameters established for the new roadway profile and culvert pipes. The sub-basin peak discharge
(HEC 1.D. 400), reservoir routed peak discharge (HEC 1.D. 400R) and peak stage results are presented
in Table 2. The volume - discharge rating curve for the retention basin is presented in Appendix E. The
HEC-1 hydrologic models for Sub-Basin Nos. 400 and 410 using the 6-hour duration storm are presented
in Appendix E.

TABLE 2

PEAK DISCHARGE SUMMARY FOR SUB-BASINS NOS. 400/410

STORM PEAK DISCHARGE PEAK

FREQUENCY ' (CFS) STAGE
(YR) HEC 1.D. 400 HEC 1.D. 400R (FT)

2 51 . 24 1374.64

10 179 145 _1375.87

25 323 314 1376.16

50 389 381 1376.25

100 455 451 1376.31

Scuppers are proposed for Inlet Nos. 400-1 and 410-2 to 410-6 because vertical restrictions prevent catch
basins from discharging flows directly to adjacent retention basins. Catch basin inverts using minimum
’v’ requirements were found to be lower than the adjacent retention basin invert on the west and channel
invert on the east. Scuppers located on the west half of Tatum Boulevard will discharge directly into
retention basins draining Sub-Basin Nos. 400 and 410.

-8-




Pavement drainage along the east half of Tatum Boulevard will continue to drain as it has in the past,
which is to flow eastward along residential streets. Scuppers (Inlet Nos. 410-4, 410-5 and 410-6)
proposed on the east side will outlet into a grader ditch that will convey runoff to a drainage channel
flowing through the Foothills Estates II subdivision.

Runoff from Sub-Basin Nos. 423 and 432 presently drain into onsite retention basins within the Rancho
Alta Vida subdivision. These areas are considered noncontributing for the 2-year storm event. Runoff
from Sub-Basin No. 422 presently crosses Tatum Boulevard at Berneil Drive (East) via a dip in the
roadway. Runoff from Sub-Basin Nos. 421-1, 421-2, 431-1 and 431-2 also flow easterly across Tatum
Boulevard via dips in the roadway.

A connector pipe system (Storm Drain No. 2) is proposed to collect runoff from the 2-year storm event
for Sub-Basin Nos. 410-1, 421-1, 421-2, 422, 431-1 and 431-2. This pipe system will begin at Mountain
View Road and proceed south along Tatum Boulevard to Station 32+20. The storm drain will curve
easterly and outlet adjacent to the oval concrete pipes.

The hydrology and catch basin inlet design calculations for Drainage Area No. 2 are presented in
Appendix A and Appendix B, respectively. The pipe design and hydraulic grade line calculations for
Storm Drain No. 2 are presented in Appendix C. The pipe culvert computations for the two 38" x 24"
oval pipes are contained in Appendix E.

Drainage Area No.3

This region contains approximately 50 percent mountainous areas and 50 percent residential areas. The
mountainous areas are within the Phoenix Mountain Preserve and characterized by rugged, steep gradients
sloping from south to north. Before urbanization, this region contained numerous small washes flowing
northeasterly to a large unnamed wash which flowed easterly through what is now the Rancho Alta Vida
subdivision. This large wash intersects Tatum Boulevard between Mountain View Road and Onyx
Avenue, and thus creates the main concentration point for Drainage Area No. 3.

Plate 1 illustrates the delineation of subareas for Drainage Area No. 3, which encompasses an area of
approximately 152 acres. Runoff from Sub-Basin No. 443 is collected at 44th Street and conveyed by
a man-made channel through Sub-Basin Nos. 442 and 441 to six 36" x 22" CMP arch culverts. These
culverts convey storm runoff under Tatum Boulevard and discharge directly into the Mountain View
Estates subdivision located in the Town of Paradise Valley.




The existing six 36" x 22" CMP arch culverts at Station 52+58 have the capacity to convey 150 CFS
without overtopping the west curb of Tatum Boulevard. These culverts were found to function under
outlet control conditions having pipe losses equal to 2.5 feet. However, the inlet control calculations
using an inlet headwater of 4.33 feet would result in a peak discharge of 234 CFS through the culvert.

Four 38" x 24" oval pipes are proposed as replacements for the six 36" x 22" CMP arch to convey storm
runoff under Tatum Boulevard. These oval pipes have approximately the same conveyance capacity as
the existing culverts. A larger conveyance structure at this location was not considered because of
downstream restrictions on channel capacities. The downstream channel between Tatum Boulevard and
48th Place was designed to convey 210 CFS with 1.0 foot of freeboard. This channel then discharges
onto Turquoise Avenue which has a street capacity of approximately 150 CFS. The City of Phoenix
directed Kaminski-Hubbard Engineering, Inc. not to make conditions downstream in the Town of
Paradise Valley any worse than they are today. The pipe culvert design sheets and downstream channel
capacity calculations are presented in Appendix D.

Drainage Area No. 4

This region is predominantly residential and encompasses an area of approximately 64 acres. Flow
occurs along residential streets and is typically northerly or easterly. Flows ultimately drain to the
intersection of Gold Dust Avenue and Tatum Boulevard. This intersection has a history of flooding
during heavy rains and remains a nuisance area for smaller storms.

Plate 1 illustrates the delineation of subareas for Drainage Area No. 4. Runoff from Sub-Basin Nos. 452
and 453 presently drain into onsite retention basin within the Rancho Alta Vida subdivision. These
retention basins have sufficient capacity to retain runoff for a 2-year storm event. Runoff from Sub-Basin
Nos. 451-1 to 451-4 currently drain along residential streets to the intersection of Tatum Boulevard and
Gold Dust Avenue.

Currently, there is an existing 36-inch storm drain pipe stub along Tatum Boulevard that extends
approximately 764 feet south of the Shea Boulevard 78-inch storm drain trunk line. A lateral pipe system
(Storm Drain No. 3) is proposed for Tatum Boulevard which will extend the existing 36-inch storm drain
pipe south to Station 59+13.50. This system will collect and convey the 2-year storm runoff from Sub-
Basin Nos. 451-1, 451-2, 451-3, 451-4 to the Shea Boulevard trunk line. The hydrology and inlet design
calculations are presented in Appendix A and Appendix B, respectively. The storm drain pipe design
and hydraulic grade line calculations are presented in Appendix C.
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APPENDIX A

HYDROLOGY CALCULATIONS
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ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH
STORM SEWER SYSTEM DESIGN: RUNOFF CALCULATION SHEET
LOCATION DATA DESIGN DATA
Highway Tatun Blv/ Frequency Z years
Location Pirsogix  AZ Pg= — in. Pyy= — in. Py= — in.
Project No. i
RUNOFF CALCULATIONS _
Drainage Area Pav't. Comm. Resid. Lot Areq Tc 1 0
No. | Station - Station | Acrel C | A[CA|[C [A [cA|C [A [ca|lc A |cAa|C |A [cAa [=cCA min. | in. /hr.| cfs
5/0-] 0.60\6.45 1369 369 |26.2 | 150 |554
510-2 0.60|546(3.27 3.27 |20.0 | 1,76 573
n 5/0-3 0.95\0.58| .55 0.75 16.09|4.57 512 | 230 1. 60 8.20
t 510-4 095 |040|0.38 2.38 10.0 290 0.91
500 - 0990(04/ |0-82 0.60 |12.77(7.66 0.61 [9.4] |5.96 4.34 /92 1.35 24.53
500 -2 0,95 0.36] 0.24 034 |/10.0 | z40 0.83
500-3 baslois 0,12 0,12 /0,0 | 2.40 0.29
S00-4 095 .28 10.27 .27 100 2.40 0.64
4o0-| .95 10,49 0.66 0.6p |10.0 2.40 1.5%
410- | h.951044)0.4) 0.4] | 100 | 240 | 099 |
4/p-2 0451071 |0,67 0.67 10.0 2.40 1,62
410 -2 0.9510.59] 0,56 0:56 10,0 2.490 .35
Date:

Computed by; DL B.  8-/6-20 Checked by:
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2.4 2
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH
STORM SEWER SYSTEM DESIGN: RUNOFF CALCULATION SHEET
LOCATION DATA DESIGN DATA
Highway Tatum Blvd. Frequency z years
Location Phoevix . AZ P¢= in. Pyy= in, Py= in.
Project No. 7

RUNOFF CALCULATIONS

Drainage Area Pav't. Comm. Resid. LoF Tc I Q
No. | Station - Station Acrel]C| A|CA|C |A [CAJC |A |CA]J]C |A |CA|]C |A |CA|=ZCA min. in. /hr.| cfs
410 -4 0.95 10.52]0.50 0.50 | /0.0 2.40 1,19
4l0-5 095 0.50|0.47 : 0.47 | 10.0 | 240 113
n 410- @ V.95 0.49]0.46 0,46 | j0.0 | 2.0 111
A
422 09511871176 0.50|8.07 | 4.64 5.1/ 22.0 | 1,66 9.65
42/~ 095103310, 79 0.601240 | 1.44 223 /.0 | 240 5.35
42/-2 095 10.8410.79 0.60|3,3¢ | 2.02 2.8 |/0,0 2,40 8.75
43/-1 0.95 10.710.7/ 0.55|13,08 | 1.69 2,40 |10.0 | 240 | 455
43)-24 0.9510.49)0.46 0551033 10,45 09| |50 | 20 /.93
43/-28 095 0.50 0,48 0.55|0.83 [0.45 0.93 | /0-8 2.3 2.5
45/-1 0.95 (0.8910.84 0.60 |2.94 | 1.76 2.60 | 14.3 2.10 5.47
45]-2 0.6011.98| 7.19 719 |24.2 | 1.55 .14
45/-3 0.60|17.45110.47 10.47 [21.3 1. 70 17.80
45/-4 0.95 [145 1137 | 1,37 |13.5 | 210 2.89
452-1 .95 10.92(0.37 0,87 |0 | 2% |21

Computed by: 2L.B.  4-16-20 Checked by: Date:
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GUBAREA NO. 500-2 HYproLoaY

Tatwn Blvd. R.0.W.

Draunage Areq = (267)(55) = 15,785 2F = 0.362 Ae.
(C=0.95)

Timre of Cor. y 7‘& = /0 rmss.

B=c14 = 03439 T

Pc%hf-ﬁ,ﬁn 2% 10% 75 Vr. 0% /0 V.
A, ¢Fs 0.93 131 /.55 /1,72 /.89

UBAREA NO. 500-3

Tatam Blvd. R.p0.W.

Dvainage Areq = 100)°55) = 590 $F = 0.126 Fe
(c=075) o

Time 0( Cone. ,%4 = |Omn .

Dezcriphon 7Y |0 25Yr oY | oo
I Jar 2.4 3,9 4.5 50 55
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l T, infhr 2.4 38 | 45 5.0 5.5
I Q,cFs 0.99 1.57 1. 86 207 | zz8
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z -
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| (¢= 095 ) | SRS | o
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l <UBAREA NO. 4)0-3
| RO.W. Area = (470)(35) = 25850 sF = 0.5934 ko
(¢=0.45) o o
I t, = 10 min K=CAL = 05,3 L
l PmFﬁén 2¥r. loYr. 25\% S0V, JooYr
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i Q, cFs 1] 176 | 2.08 2.3] 2.54
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Resdewhid Aren = (Lol x 200 '4&%)x0.
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Lmenphen |2t |10t | 25 | S0Ye_ | _loovr_ |
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c=0

(2) Totum BIVA- R.O.W. .
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=095 . . . . .. o

(3) Tm’)c ofnlCOﬂo. / 'fc“ )
b= o0 g i 5 57007 i ah s BT (p2)

/
L2 = W2 , Mume G+ 305 | 5pe ol > y= 2-17es (p.26)
.z Af/ = 70%0;\’?'/ = 5,6 mn-

Total L, = 87456 = 14.3 mm-

Tpmfor 2. 3.3 3.9 4.4 4.9

R, A 547 8.60 10.1& 11.46 12.77
i St

SUBAREA NO. 45(- 2 HproLoGY
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C=C 60 . H Asume GO%W#:hffzs5 DA =0.60x 1996 = 11,98 4.
Time of Cone. | te . e
L=i0' ) s,= 00200 41, = 92Zmn (p.21)

e w0 e B0 4= 00/l TE ~ v = 20k (p2d)
AT S ik
| Totel fs0eB2rISs spama
Guririon | 2| ok | % | ww | loowe
T T | e | o | a0 | a4 | s
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SUBAREA No. 45|-3 HYDRolLO&Y

Flow ép//.f at 4440 st. £ Gold Dust Ave.
Based orn H2ld obseryatiors ) 5% Fhws eas d/my Gold Lust Ave
ﬂ/?// /5% 170r71%H ﬂ/”ﬁj s44% of 724/(75/( 25Swre 95% ”*
dnumaﬂ¢ area west of #4474 S M'/‘r/éu/zs B Tatunr B/vA.

vamy& Area = 0.95 (222 z00%) + (42 Y 200%)
: — = 70,200 5F .= |7. 945 Ac.
= 0.00 A
Time of Conc. /2‘4 Aesume D.8. west )f 4414 st has a L. = [ mm .

For Gold Dust Ave. ., Q= 10cFs _) 52001204
From p. 26 1/-- 4.5 795 - - f= 25%:45= D.3 rues

Total ¥, =)2.0+93 = 2/.3 min

P&son'P-ho'n 2 Yr o Yr - Z5% | S0V, /00 Ve
T,mlbr 170 2.75 325 | 3.0 4.10
Qs | i7e0 | 7880 | HuM | 3770 | 4294 |

K 9*”&7‘ &’fﬂwﬁl leﬁ‘ - 201” P= 203 5= 0.0124 //f
a:o%(mq 4)[00/24)'/2/4 30)’/’ = // 18 cF5

Vo 51'vee,+ a«fuuh, K,W, WEER T Rl YV Ty
Q= 0.56(2469.14)p.014) "2 (0.43) T = 16.22 475

) e e $hrer , wntor il orfbs Fom Lot b Rkt

i Ovrfind B = 17,80 -1 18 = 6620475 < fez opz
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Made by D.2.8. Date 8-/6-9D | Job No. oIS

“ BKAMINSKI - Surveyng
sHUBBARD  :¢&v

Checked by Date Sheset No.

engineering inc. * Hydrology

For

SUBAREA NO. 451-4

ﬂ'a/myc Areq 4/0::7

Gold Dust Ave ...
C=0.95

Tme of Coe. 1,

fzszo)’zs) 63000 55 = 1.444 Ae.

Fr Gz Zcrs 520002 TR
V= 3.1 %s

Z = 2520/,,,)(3 /" = )3.5 ma

Vw‘lf ﬁ;ﬂ - 7)’5’

e 25Yr 2% ‘o Vr

Iv;v/l:ri ' 2,/4

34 | 24 4.4 5.0

A Th Shm, G-

e wbrere () oberAlow_Trnm leff

Gz | 2o |

257 7536 | boF .87

A Half Street (4’,;41,;/5
é/?fz&7 4.5 /3 < [6.22 cFs ok

Side of Cold Dust e = 6,62 3

e e//’aﬂ(

_,\umzA No. 451-5

ﬂ-a,umga
C=0- 95 e

—_— Prma;e.‘ézfi /Lof )__— T i ' o

C=0.80 . ___
7-mé af&na

'ﬁifﬁzmkau/) (/2/)/55)+(/2,st) 4355 ° = 0,100 Ae.

,,i,..&?ﬁ"’/”‘"é.'z_.".. ﬂ'/_ie‘_/r »ﬂ\ sf | loovr |

_ T /n/hy _/

gl o AR

N X S B TR e R

Qe 074 | 11T

———— - . e  —————— — - — - : l -
| i
R USRS SO S |
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engineering inc.  * Hydology

Made by D L.B. Date 3-14-9] | Job No. o1&

Checked by Date Sheet No.

For

SUBAREA No. 452-|

SL4 4P ~> 58400 5B+00 ~> G0+00 (O+00 ~ (1486 L1486~ 42400

&7’ 57" 49 56" o’ o' 3’ 53’
Dwinage Ared = (152X57) + (200X 49) + 5 (200X 8) +(186)(10) + (14)52)
(0.95) = 40,260 A%
= 0.9244
te = 10 mn - IZ}’r = Z4m/br

A Z}/éu" 5ﬁrm)
bov 10 Year Storm,

8 = 695)(0.9244)2.4) = 2./ ¢Fs
Q= (095)049294)(28) = 3.34 (F5
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engineering inc.

l KAMINSKI * Surveying Made by D- L '3 Date 5-2340 Job No. 0”5

sHUBBARD &V Checked by Date Sheet No.

¢ Hydrology

For

HYoRoLoaY — TATUM AcRES I ¢ ARnal oF sMiTTYS

Total Aveq = ('—2—12;&)(100)1(% 43560 ) = [3.9073 Ao

Ayme @0% Clontrilutzs 4o Tatum Blvd. and use a
C = o.00.

CA= (0.60)( 080X 13,4072 ) = ¢.475 Ao

Time of Cme. ‘LI( :

4

L, = 750 s, = 0 o5 //4 Aé/ = /Bmn. /01/”/.4»/ b Time

) | o p-2)
L, = 960 s, = 0olo IR Asyme V= 3,045 // 2¢)

4'éz= 760 -~ 5.3 pnun

G0X320
s Tt £, b S
Tatum Blud. = 19+ 5.3 5 23,3 mn.

Tt Blvel. S contrs butiy To EXSE C.B. af . 67123
24~ (#61)( 55 )b d3580) = 0562/ 4. |
CA = 095 0.552] = 0.553 re.
Tre of Core. 4 L |
r & - CofE, S=g9.0042 /K L V= Z b
4= 2 x2s = 1.5 o (7. Zé)

SCA = 6.675 + 0.553 = 7,229 A.
T, = 2%3.2 4+ 1§ = 25.1 mun.




[‘ BKAMINSKI -+ Surveyng Madeby I L. B. Date 2-14 -9

Job No. 0} 1 &

sHUBBARD :&v Checked by Date

Sheet No.

. ¢ Hydrology
C.
engineering in For

HYproLoaY FR BXST. CATeH BooiN @ sTA.T1+06 RT.

DA. = 9oox 594 + 42560 = 1.219 Av.
C=0.95
CA = 045 %).2\19 = |.158]
T= 10mn. —> T, = 2.4m/[ur
K, = ¢cAT = 1158| %24
= Z.77% c¢F2
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engineering inc.

BKAMINSKI  « Surveying Made by 72/ .. Date §-73-9D

Job No. 0/

s HUBBARD ¢ Civil Checked by Date

Sheet No.

* Hydrology
For

HoroLeeY _1oR__EXIST. C.B. AT STA. 73+3B , LT.

DA. = [[z25+ 298)(55) + (2/2)/47) + 4z 12)] + 43500

= |.o0 Ac,

=095 CA= 0.95 A
Te= Omn  — T =74/

& = (0495)(1.0)(2.4) = 2.28 cF&
A = 0.2;3/ 2 = 0.0035 [H
Tz 0233/ ,, = .7 ezz’ WK

HiORo oG FoR BUsT. (8. I $Th. 73+7& , AT
DA = 270 %55 43500 = 0.34| Ac. |
¢=0.95
= 0224 fo -
Te=10mn. —  T,,= 24/l
R = (045)(0-341X2.4) = 0,78 cFs




APPENDIX B

INLET DESIGN CALCULATIONS




ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

STORM SEWER SYSTEM DESIGN: INLET CALCULATION SHEET

LOCATION DATA L | . DESIGN DATA

Highway Tatum Blvd. Frequency z years
Location Privevitx , AZ P¢= - in. P,,= — in, P,=
PrOjeCt No. 8865[5 7 T&].I 22 ‘F+-
- n 0.015
INLET CALCULATIONS
Inlet DA | Inlet Q| Q.| Qr| So| Gutter |Pavement D| T| a Inlet Q;
No [ Station No | Type . cfs[cfs|cfs| % | Sy { z/n Sy z/n ft. | ft. | in. Act. Corr /Q
2+19 510-1 | Drop Iulet |5.54| - [5.54 0.75 1.0
6+67  [510-2| DropIntet |593]| - |572 0,75 1.0
B 0109 _|510-3 (%052 Tsea |8.30] - |8.3013.04 [o.10 |645 [0.02 |3333 10.39]1.4 | 2 0.55
; 11191 510-4 g;:j% g?,:a 0.91 |3.74|4.65|2.53|0.10 {645 |0.02 |3333 (0,35 (20| 2 0.67
14+7Z  |500-2 p.uev'z.ﬂiza 0.93 [1.56(2.39 [2.20 |p.10 |45 |0.02 |332 [0.30(6.4 |2 0.83
4498 |50~ 63'.}‘%'2{?;?.56( 2,53 ~ |76.53|200 006 [1; 111 19,30| 230 2 add ¢
o, -Type K .
i
|ot35  [500-3 |p-i567, Type K14 0.20 |12.90| 1352|150 |0.43% | 485 [0.02 3332 (044 [12.1|2Z |8.53 | 10.67 |0.38
w/ Gr‘a{;ﬁ_ - 1838 18.38 |1.50 [0.138 |485 |0.02 (3333 [0.44 [13.7 |2 |Grate | Grate ]0.35
17+c0 9004 ?—oﬁ;‘%’z,-r:m 0.64 |54216.06 |0.64]0.10 645 |0.02 |3333 [0.30([15.0] 2 1.0
A Tripie . »
Sc(ffpe,r _ 7 7
26t14.¢ [4o0-1 54-@ 5% 158 1075 (0138 | 495 |0.02 | 3333 032|752 | 4.8 &’ |p77
27455 |din-2 | 7B [1.62]0-36(1.98|0.870.178 485 [0.02 3333 (033 186 |2 |64’ | 8" |0.93

Computed by: D.L.B, 4-1-9]| Checked by: Date:




2 oF 3
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH
STORM SEWER SYSTEM DESIGN: INLET CALCULATION SHEET
LOCATION DATA DESIGN DATA
Highway 7—6?7(1”77 E/V/r Frequency z years
Location Phioesrex , AZ Py= in. P24= in, P1= in,
Project No. 4 T, 22
n 0.015
INLET CALCULATIONS
Inlet DA | Inlet Q| Q.| Qr | So| Gutter |[Pavement D| T| a Inlet Q; Q; | Q.
No | Station No | Type cfs|cfs|cfs| % | S, | z/n| S, |z/n ft. | ft. [ in. | Act. Corr. /Q cfs| cfs
35+65 |421-2|Fnts Teia |6.75 | = [6.75]1.20|0.38 | 483 (002 (3333 |0.43]|/132| 2 1=5.53|L=10.67"| 0,57 |3.81| 2.9¢
w/ Grate |- |294|294|1.20)0.138]483 |0.02 |2333 (0.35(|9.2| 2 | 6rate | 6rafe [0.53 |1.55] 1.39
7 35+40.9 |422 | 255" 945 | - (9.65 110 |0132| 505 |oo14 | 4762 |0,44(195| 2 | 1-3.53 | L1=067"| 9,43 |4.12|5.,53
; w/6rate |— 553|553 |10 |0.32|505 [p.oid | 9762 038 |15.5| 2 | brate | Grate |0.34 |1.92(3.41
33400 | 4l0-1 |57, Typekia | 099 | 5.1 [5:99 lo.#4 0,138 |48 |0.020 | 3333|047 /5.4 2 |1=8.53 1200.67" [ 0.70 |4 21{1.79
w/ Grafe — 179} 1,78\ 0.4 0432 |85~ |0.020 |2233 (0.25|9,] | 2 | Grate |Grate |0.54 |0.9% |0.32
2@8+75 |410-3| 5227 1135|528 2.51 [owo [0.138 [455 (0020 (3333 o2y 1192 |1o438" | L2¢/ |10 |251| o
26+ 86 |H0-4| 8 1.9 1 = 1119 |0.75] 0138|485 (0020 (3333 [0.29 |64 | 2 (=32 | L4’ |0.65 |0.78]|0.41
30+80 |410-5| S0 |13 | = (143 |owy |0am |485 (0020|3333 (031 | 72| 2 |1=32"| 1=4" |0.72 |0.32]0.3/
28+75_|410-6| UL L1 5% 11.930.37 |os3s |435 |0020 (3323 {021 (052 [£=327[4°¢47 |40 [1.83] 0
43+00 |421-1 [$00l e |5.35] - |5.35|052 0020 3332 0,30(1%.0] 2. L0 |535] 0
’ n',a/g
Computed by: pLB 4 -1-91 Checked by: Date: |

o ‘ : .
} » AR f(“.,A




3 0f 3
ARIZONA HIGHWAY DEPARTMENT
STRUGTIURES SEGTION
HYDRAULICS BRANCH
STORM SEWER SYSTEM DESIGN: INLET CALCULATION SHEET
LOCATION DATA DESIGN DATA { unless )
thevw ted .
Highway Tatum Blvd. Frequency z years prieriise pate
Location Phoevyt , AZ Py= in. P24= in. Py= in,
Project No. f T, 22 4
n 0.015
INLET CALCULATIONS
Inlet DA | Inlet Q| Q.| Qr | So| Gutter {Pavement D T | a Inlet Q4 Q; Q.
No | Station No | Type cfs|cfs| cfs| % | Sy | z/n| S, |2z/n ft. | ft. | in. | Act. Corr. /Q cfs| cfs
[‘IOY&W Digcharde ‘
48+03.G |431-1 | @R T ehy 743 | - [743 |2.20]0433] 501 |00i5 | 4445 |0.39|14.6| 2 |i=3.53 '|L=047"] 045 |331|4.12
w/ bvate - 14.12]4.12]2.20]0.133 (501 [0.015 [4445 (034 |11.0| 2 | brate |Gnte [0,50 208 |204
Com
T 51+50 1431-2 p./g"ygr'%'-fpig 215 = 2152200133 | 483 |0.020(3322 440 |11.7| 2 0,42 10.90\1- 25
% Comb_Inlel
59+00 |451-1|Zpe G rriple [5.47] - |5.47]0.51 0020|3333 020|150 | 2 L0 547 0
61 +32 |451- 2|07 11.04) - |4 0.77 rate lonly | 1.0 |n14] 0
Y A
614226 |451-3| St G rrpte |11:13] = | 11148]0.98 008|374 (035194 2 0.78 |8.70 249
6/+59 45-4| 72 B rripte |9.51 | - | 251|055 0.021| 2469 [0.35|12.0| Z 2.9 |5,7%| 0.3
c1+85 |452-1| 557, 4 |21 [55 540|055 0.133 |503 |ooi5 |4444 (042|169 | 2 | 1=853 =067 |0.66 356|194
S w/ Grate — | 1.8411.84 (055 b33 |503 | 0015 | 4444 10.33 |10.6| 2 | brate | brate |o0,51 10.93] 0,91
EXDfZ'&- Cheb Opening ] P
71106 AT’ Ved? 2.72 1091|269 |0.32|0.18 (567 0923 | 2898 |0.42]/12.4| 2 | L1=4-4 |1=2 0. 75 12,78)9.91
Computed by: p.LB. Checked by: 4-1-91 Date:

L

¢ 73

Vsl




{ I KAMINSKI * Surveying Madeby D (.3. Date 5’/0'90 Job No. 0/|H

sHUBBARD  : ¢ Checked by Date Sheet No.
engineering inc,  * Hydrology

For

<
h

INLET NO. 510-1

B =554 cFs  (2Yeur Storm)

/7(9/7(7 Catch E asin ‘ﬁ lﬂfékldff' OFfsite  2- Yeur 915.{7/7 ﬁgaj
Fror B reactureg  Tatum Blvd.  Catch fPesiiz wit/ e /)/4:;/
betrnd back of sidewall  and will be considered o sump
CO2847Tr7 . L T :

— —— e i . A Ay e 3 1 i

4 L=0 el Guomg Tgpe latety Basrr .
707qu Facter = /.25 / 7 /’3 SR |

‘:é". - 5,41 . . . . . - . " -
 d-¢c+3=9"  dp=3tY2=0"
. Swirce d > 114,

& = 067k %25) (25 4)  =0erl05 N es) 2 ¥3zzxes) " T
= 912 ¢f5 > 554 L

ﬁ’?_‘:*?_’fof_fm"k )ff”dw‘//) MMAG. Dc% 501-5 l(f//-//7
T8 Diameter lme. Bpe T

INLET NO. 510-2

& = 5.73 c#5. (Z Year Shrm)

Oe\élgn Catch Zas/n %p;nz‘;me,f:f oeite Z2-Year Sform Flow
Frov 4'0 reachin TM.‘('MW! Blvd. . Cateh Pasin will b Placgal
beind _bacle of Y sidewndle. _and_will loe considered. o SEump

Try 2 =6 Gul Opening Type Coafeh Paciv.

G\,,Loiaflng Fachov LCF= .25 .

d= c+2=9" dy = 3+9% = o
Sice d > I 4 H, y
Q. = 0.67 (0.5) é/1.25)(zx32.2 0.5) z
= 9,12 cFs Y S.7%L5

use Urop Inlet Headwall, M.AG. Dot S01-G  Wwith
24" Diameter Conc. ﬁp&




E BKAMINSKI -« suveyng Madeby L) /. 5. Date 8-/7-20| Job No. 0//8

sHUBBARD  ;fw Checked by Date Sheet No.

inc.
engineering For

INLET. _N0.510-3

K = 830 o= Sy = 0.020 W

S = 0.0302 VH# Z/rp = 3333,33

(a ) lrb ﬂpmzn i Zvsfet”
ﬁ ZW I 2 z“//” = 454'7
W= 17wm- 5 Sw %7 = 0,176 C.F = ), 26

Sw= 0./176 *+ 0020 =p,1376 L , - y
Assurme A =0.490/ 7 £ d'= 2,90/ (1,417)(0.1376) = &. 206
Uy = 4.]17 “F
Gg = 6.7 &= } 8r= 4.7 -0.7] +4.86 = 8.32 <Fs
&, = 4.96 c¢cr=
éwfﬂr o » Qu= 417 = 07/ = 346 crs

=0w/g = 34/932 = 0. 4lé
54 = p.020 + (0 //75)(& 46) = 0,04%9

= (0.6) . 30) /o, 0309) [/(0 015)(0.063?)_7 X/' 25
= 79.322° o

)

6
() 7ry L=17 Oet. P-1569 | Type 'M-1’

Yy 9/79.32= 0. 252

E= /- //-o.zsz)'*’,= 0.407
& <0407 x 3.30 = 3. 38 cks
&, = 820 -~ 3.38 = 492 cFs

(b) Com bumntrom Twjet
T/*7/ Det, P- 1572 , 7-7/92 K.

= 2/24 = 00833 Zufr = 645
5w = 010233 +0.020 = 0./1033 L207
Aosume. A = 0.394" £ A'= 0,394 - (01033 )2) = 0./37'

= 5. 320 c¢F=
Qg = 0.73 crs Br=56.20-073 +375 = 2.32 cF5
= 3.75 = A = L 455 &2

= Gy =83 4o < 570 Fps
= 01837/ p.52 +# 2.0 = /47 o K
"@N/Q =(6.30- 073)/832' 0.549

0.549 x 8.30 = 456 cFs
&b = 8.3 — 4.54

2
"

USe Det. P-1572 Tpga?
3,74 &5 &) = 4.56 cFs
3, = 3.74 F>

[




E=6?*/
Oy = 4.65 - 30?

5¢ = 0.020 + (0. //75)(0 5/7)

v= Y4977 = 4.8 45
= (3,42~ aso%;é

‘ . KAMINSKI * Surveying Made by O. L., 5 . Date ‘3-23’9/ Job No. 0//5
sHUBBARD  :Gv Checked by Date Sheet No.
engineering inc. Hydrology For
INLET No. 510-4 located € Sfa. 1l + 91
Flawby From Inlet Mo. 510- 3 = 3.74 cFe
&= 09+ 374 = PR sy = 0.020
S = 0.0253 /H 25;/,7 = 3332
(a) Curo. Qpesmng  Inlef
A= 2. ‘= 27 =y 7 Zufpp = 494.7
W=17m. } S 7= 076 C.F = 125
Sy = 0176+ 0.020 = 0./376 ,
Assume A= 0.355" & d’=0.255"- (1. 417X 0.1378) = o./60
&A = Z. 73 727
Qs = 0.33 o3 Br = 2.73-0.33 + 2.24 = 4.4 ¢~
@c = 224 cre
éuffer Flow, Qu=273-0.33= 2.40 ¢Fs
= Gw/ Q 2.40/4.64 = 0.517

0.0808 ol

lr = 05(465) /00253) [ '//po/s)(ﬂ osa?)] X 125
= 26,48’
/) Det- P-1569, Type 'M-1°, [=1l0’
[ ry = /3/2668 = 0. 4675’
E=/ (1-0-4873)"" = 0.70
O = 0.70Xx 4.65 = 3.25 (Fs
O, = 4.65-3.25 = L. 4p ¢fz
(b) ﬁﬁﬂb/lmﬁon Z.h/ef et FP-1572 7‘7/4 A
S)'= Y24 = 0.0835
% = 0-0833 +0.020 = 0./033 Zufry = 645
Acame A = 0.347' & A'= 0.347-0.207 = 0.140”
Ha= 3.42 cFs
fe= 030 (F5 f Qr= 3242030+ ).57 = 4.69 ¢F=
Q, = 157 ¢FS A=0377 #%

T= 9%zt 2 = 9.0 H
30?4/—3

1,56 cFs

Q,' = 31M CF-s
&b = /'55 FS

Use Det P-1672 ,

Type 8




BKAMINSKI  *Sureyng Made by [2/.2. Date §-13-90| Job No. 9|/ &
{‘ sHUBBARD  :tv Checked by Date Sheet No.
engineering inc. For

INLET No. 500-1

5( 26.53 ¢FS L sy = 0.006TH
L0.020R

T
U} 9
77 /A='o.2g

723 1 b

>

gy =0 006" /A{ — : et et e

Tr170{ 0225 4 ;( ,0295‘"0/36 0/57_

L P= 2345 H N } 7€= "F"“‘= 0.2216 -

‘C‘om,au‘e B i 2 wtter :
A= oz?5+o 233)/2). = 0,

=58 > } -' ,,,,,
P~0295+2—2275r§‘_ 4 525/?#

&
@ = L8 (p578)(p.2519) /o az) - 3.23cFs

A= 5199 £ 2

/. 486

&= LIE (= ./,fa),(o;zﬁ'zvzi)“’_/’/a,;;a‘) % st massys

= 495
= /<a’5/3 - 405(0.205 | ‘ .
= 6.47 cFs > 3.23 ¢« ol< Allffou»m ?u/;’er IS tatercepte

_ /? Neenatr R - 35_& VYame Grate
5)%

,4/5@ 7 - 3/ _section_of slottzd yame dracws
d(cu./afr ‘/D 'ﬁﬂw Accard,ww + /V{c.'muév
s/o#c/ Vane digens will m72rr¢f O.56Fs per /mm/

Feed
Y N 0. SM%/ff _10.50 5
Totad Q= 3.23 +10.50 = 13.73 (FB

me@ G, = 2653 — 12,72 = /2,800 <f5

Use Lot P-1572 |, Type K W Type R-3578 MNeenat;
Vb€ ynu‘% ,m/ 7 7?//05 A - 35?7/4 Slhtted
Vave Oravve. .




{4 BKAMINSKI - Suveyng Madeby D L. 2. Date 4-/2-90| Job No. p})/&

sHUBBARD  :&v Checked by Date Sheet No.
engineering inc.

¢ Hydrology

For

INLET NoO. 50 - 2

- — Flowby fram Tniet ¥5/0-3

K= 0.83+ /.5 = 2,39 ¢Fs Se= 0020 VA

s =

(4) Curb Cpening, Talet

A= Cen . t

()

Gu=0 1761 Coz0= 0.1376 , 95 ,
Aesume d= 0.307" & A= 0301%(1417)0.37) = 0.112

Gp = /173 cFs

Gp = 012 cr5 Br= /73 -012708/ = 2,42 ¢/x
Gutter Flow |, &, = 1173 - 012 = [.&/ cf=

Se = 0.020* (0.1176)(0,4653 ) = (, 0992

0.42 .3 b
&y = s6(2 ZO) /0'022)0 [///o.o/s)(a.;%?Z)] ’ X/ 25

0.0220 /7 2/ = 3333.33

Zuln = 484.7
W 1 T Sy = 2//7 = 0.1176 CF. 7125

= 0.8/ ¢F5

E, = Gu/R = /"6l/2.47 = 0. 6653

= 172"

Thy L= & Det Pises | Type ‘m-1'
bip= 9/17.21 = ©.5230
E=(=(1-05230)"% = 0.736

G = 0.736 X 2.39 = [ 7% cEs

@: 2,39~ 1.76 = 0.63 ¢cFs

bt sty Lnle?
Try Dets P~ 1572 , Type & o

Sw = Ze4 = 0.0833 Zufn = 645

5w = 0083221+ 0.020 = 0./1033 , .207 p
Aooume d = 0295 £ A= 4275»/0./033)(2}‘ 0,089
@A = 2,07 ¢Fs j

Go = 0.08 ¢F5
&C = 0,42 ¢Fs

Gy = 207 - 0,08 + 0.42 = 2.4/ cFs
A=0577 #*

v 8 = 2 c77 = 2.3 ps
T=0098/p5; + 2.0 6% oK

E, =0d/G = (2.07-—0.07%2,4/ = 0, 926
g; = 0.926 X 2.39 = 1,97 ¢Fs

;= 237 - 1.97 = 0.42¢F5

Ut Det. P-1572 | Type &
&y = 197 crs
@ = 0.42 ok




engmeermg inc.

BKAMINSKI - Sureying Madeby [).[.12. Date B-13-40 | Job No. ¢} |8

s HUBBARD s Civil Checked by Date Sheet No.

* Hydrology

For

INLET N0.500-3

& Inlet # Sc0-| Fl(wbg

A= 0.20+ 0.42 + 1290 = ]3.52 c¥% se = 0.020 VH#

L Inlet #50-2  Flowb ; ) ) 4 3333433
= 0.0150 'I# . /i
/ﬂ) [«yk Opemn fnlc/'
4= 2o T 2y Zufn = 4847
= 7wm. } ‘s“’ = A7 =076 (F. 28

54.: = 0176 +0020— 0.1%76
Apume d= 950" 4 d
Qu = 524 cFs
Qy = /40 ¢cFs Qr=5.2¢4-/440 + 9.64 < /1348 ¢Fs
Q = 9.64 (F5 N
éu#w Plow, Qu = 5,24-1.40 = 3.84 ¢Fs

= Qu/g ‘= 394/13.48 = 0.256

i

=050 = (.417X0,1376) = 0.3205"

55- 0.020 + (0. n7é)(0 235D = .0535

L= 00 (1352 (0.015)" [ Vo, 015)(0,0535)J “x1.2s
= 45,73 ¢

() Ty L= 7’ Dt P-1569 | Type ‘e

iy = 2%a5.93 = 05 437

ErLi-(1-0437)"" = 0444  T= ;rz tl4z = /6.7 <zz
Q= 0-644x 13.52 = 3.7/ cFs - ok
Q, = /3.2 - 8.7] = 4.9/ ¢Fs =

([9)' lombmatiom Inlkt
(0 Try Oet. P-1572, 7—9FC Q

5. = %24 = 00833

Sw = 0.0833 4+ 0.02p = 0.1033 207

Moume A=0.495" & d'= p495- (01033)2) ~0.288
Qp = 678 ¢FS

g = 160 cF5 } @r = 4.78 =160 + 5827 = 13,45 (Fs
Q = 827 ¢Fs A=2857 #*

= % < %557 = 4.7) fps

T = 028 /002 + 2.0= ), 4 7 |

E = Qu/g =(6.78-160) /3,45 = 0.355
@, = 0.385 X 1352 = &5,2]) ¢Fs
Qb= /3.62 ~ 5.2/ = $.3] ¢Fs




engineering inc.

# KAMINSKI « Surveying Made by p,L 8. Date 5’/3’70 Job No.o//®

sHUBBARD :Sv Checked by Date Sheet No.

* Hydrology

For

INLET NO. 500 -3 (Cont'd)

(b) (i) Try Det. F-1567 , Type Ki4

Hir = ('4'4°/">/45,73 = 0,233
E = l-—(l—0.233\"8 = 0.280
Q; = 0.380 X 13.52= 5.4 CF5

Q,= 1552 =514 = 3.38 £
195

Arume  d= 0441’ 0441 =(1,417 00,1376 ) = 0.24¢
Qn = 375 CFs

Re = 077 c¢F3 2‘( Qr = 375 -0.79 + 5.43 = 9.29 ¢~s
R, = 593 cFs 4= 2.00/ A%

v="23% 20 = 4./9

T= 024600z + )42 = /3,727
E= Qg = (375-0.77)/3837 = .0.353
(= 0.353x 8,37 = 296 cFS

Total &= 614+ 2% = 810 (F
@b - /3,52 -~ 8.10 = 5.42 £FS

Uee Det. P-/567 , Tt K14
ay = g.10 6/’19 ”e

ﬂbs‘ 514'2 17574




engineering inc.

BKAMINSKI  * Suveying Made by [7/.8. Date 3-4-9/

Job No.0/1 &

e Civil .
sHUBBARD  [\& - Checked by Date

Sheet No.

For Tatum Blvel. Inlet Calad/atzons

SCA = 5%y r2.26 4.

@ v509.3 = D4 4% Sy = 0.020/H
620-' (027+2.26)3.8 = 7.6/ ¢75 By = 233333
= 0.0064 /H
(4) Curb /p&h/né Irlet ‘
A= Cen. b= S e
W= 1 7m. ol 42 CF =/25

S= Collrrsw)d’®
3/g

d= {(?é’)/[a 5¢ (3233,33)(¢. 0054) z = 0,357'

T=d/sx = 93570020 = /7.97 < 207 oK

/

me = 20
drax = T 5x = (20)(0.020) = 0. 20’
n==5swm. a= 2. ax—f:/,zs

Smce A < h+a

Ve

Q= Cy (Yer + 1.9wW) aad

() Try Dt P-1567 | Type M1, L=17"

8= 23 [2”/25 18 (1742)] a0
= /0-79 ¢cFe > 96/ cFo oK

(8) Gmbiratrr Iplet

Use Lef. [~/572, Tgpe 5% 7}//;'/&

INLET No. 500-4 Gpvert T ZCA Sump  (oradsFrorr =10 Teer

@<, PA"”’
T S Tl
= [3.0)//0.47)(4.40) = 810 cFo < bl FE Wy boud
(i) 7717 et. P- 1572, /7 pe & Trple
P= 224/iz) ¢ '3 (2042) = /4
= (2.0) 140 Y0.40 ) = /63 ;2 FLE/cE




engineering inc.

IKAMINSKI * Surveying Madeby D.L. 8. Date -/6-90 | Job No. 0// &

sHUBBARD  (fw Checked by Date Sheet No.
For

INLET NO. 400-1

A = 1.56&6 CF5 sy = p.020 /¥
S = 0.0075 /H . Zxp= 233333
(4) Curb 400'7/”; Zwlef /
ﬂ" 4 Zu/r = 494. 7
70 § %'= Yr-oure cwé s 125

ﬁu = 0176 * 0.020 = 0./1376 ,
Assume d = 0.316° & d'= 036 - (0.13%)1.47) = £.42)

&A = /'0? clcs
Qg = 008 ¢ )Z Or= 109 - 008 + 0.5 = /.59 ¢/%
Qe = 0.5% B

6amr Flow, &, = 109~ 0.08 = 1.0/cFs
= Bu/Q = 10,9 = 0,635
s.; = 0.020 * /o.//76)’o.g35) = 0,0947

3 o
= //0 é)(/ ’;8) (0. 0075')0 [ ’/[0,015)(4.4947)] x (.25
= /0. 72

) 7‘,7 Conc. Scupper, MAG Det. 206, L= é
Yy = C/n.72 = 0. 560
E=/-(I-0.560) "7 = 0772 ’
Qr = 0772 X 1.68 = /.27 ¢F% T= 747 oK
Cp = /:58=1.22 = 0-36 ¢Fs |

(8D lombrnatrow Tnted

(1) Try Oef. P-1572 | Type &
S (> 224 = 00653 Zu/n " 645
Sw = 0.0833 + 0,020 <0033
Assume d= 0.305" 4 o' 0.305 - (01033 2.0) = 9. 58"
Qg = 1.32¢ks f

Qs = 006 55 Qr= 1132-0.06+0.33 = .59 cf%

&, = 032 B 0“:: .32~ 0.06= ) 26 ¢Fs
E=/q =124 = 0792

;0792 158 = 1125 ¢F5 /
@b= 158~ 1.5 = 0.33 (& T= 641 oK
Ust Scupper with L= &, A; = .22 k5
MA.G. [;:70 206 QL:: 0.%bcFo




e,

{‘ BKAMINSKI Surveying Made by (2 L.P. Date B-/5-90| Job No.oi1 &

« Civi
sHUBBARD [\ Checked by Date Sheet No.

engineering inc.
g g For

INLET NO. 4(0- |

= 099 + 3.6l + 1.39 = 5,99 CFS sy = 0.020 If
s = 0.0044 '|# .. Zx/n= 3333,33
(A) Curla 0P(Mmj Tniet
A Z = .
S S - o 0

Sw= oWl +0.020= 01376 ;
Assume d= 0474 L4 d'=0,474- (1417 01376) = 0.279

= 2.46 ¢F5
e = 060D CFS Z‘( Ry = 2.4—0.60+4,12= 5,92 cFS
= 4.2 (F5

Cuttev flw)/ Ky = 2:46- 0,60 = 1,36 LFS

E, = Qu/q = 1%/5,95 = 0.3 1|

0.020 + (0. nm)(o 311 ) = 0.0566

4 =
Ly = (0.6)(s, 9‘1) (o 0044) Y_ /(amsio oSée‘)] X .25
= 21.758 ‘
() Ty Det. P-1567 | Type M-1" L:no’
Hir = 1%/z195 = 0 17,

E=1-(1-000)% = 0308 y
a = 0,908 X599 = 4.94 s T= 154 L[
@b- 599 - 484 = LIS¢Ps :

(b) lombinahon Tnlet

() Try Det. P- 1‘567 Type K|
‘—Lnt—-a" -40/i2) /). '15 b’PC 0,4;49-

l-o4q)'*= 0.702
62,—07ozx 599 = 4.2| ¢cF5
Op,=5.99-4.2] = !78 tPs

Assume d = 0~34S’ ¢ d'= 0,248 - (1L4r7X0.1376) = 0,153

625: 0.12 5 @Qr = 108 —-0.12+0.83 = (179 CFs

£ = S - 0-1%/,98 = 0539
Bi= 0531%1.78 = 096 (/5

Total @i = 4.21+0 = 5175
b' 9.99-5.17 = (.92 (&

l Use Det. P- 1567 | T\1pz K14 gi.-.;'.zlz'-] 22
L=




engineering inc.

BKAMINSKI -+ Sureying Madeby D). 2. Date 4-30-90| Job No. 0(1&

sHUBBARD : f";’c'i'm,ogy Checked by Date Sheet No.
For

INLET NO. 410-2

Q= 162 +030 = 1,98 cFs ex =0.020 W
= 0.0087 VH Zxfp= 3333 33

&/"b Cpevring 277/47‘ 5 )
o e e i P 94T

F = |.25
5, = D IT6 F 0.620 = 0137 . -,
Acsume o =0.3317 f A= 0,32) = (1.417)(0.1376) = 0.124

1]

&A = |33 ¢cFs
Og = ¢/12 ¢F5 % AKr= 1132 ~012 +6.956= 206 ¢FS = [48 £
= 0.B5CFs
ém"fa’ Plad, Gy = 1133 = 0,12 = [.2]cFs
= Qufq@ = ’/z b = 0.587

ee = 0.020 + (0. 117(,)(0 587) = 0,099 iy
T = (Iolb)( [ 48) (0 0037) [ '/(0 0;5)(0,037)] X /.25
¢ / .
() T*:!j A turb ﬂ/ﬂtn/hj
Yir = 412.77 = 0.470

E= )-(1-0,470)"% = 0.681 ¥,
Q; = 0.68/ X 119 = |.35 ¢FS T=8.8 ok
&, = )98 - 135 = 0,63¢Fs

( i) 77’77 L= ' lurb ﬂ’oﬂr}nf 6«4,0,0&"‘

Yor = 81297 = 0627

E = (-C1-0.427)"2% = 0.83
K= 0.83 X 1,98 = /64 ¢cFs
Qb = 198 =164 = .34 ¢Fs

Uoe Stupper wty L% H#




“IKAM]NSK] * Surveying Made by D L.B. Date 8-20-qQ0 | Job No. o1&
sHUBBARD g‘)‘,’é'm,ogy Checked by Date Sheet No.
englneerlng inc. For
INLET NO. 4i0-3
éum,y Conditiorn - Use 10-Year R
lonvert ;/Zowby from Inlets F4jo-1 4°9/0-2 45 ZCA -
CA T
ch= Q)r = (0.82 *034)/24 = 0.48%
Total A= 0.56 +0.4% = .04
L= 0mm. —> I, = 3.9 un/fhr
f B, = l04x3.95 34505
J 3.95 72 )
= (0.56)( 5%, 015 )( 0.0080 ) "+ = 0. 280
T=02% fppmp = /4.0° oK
/mﬁ)( = 2& py
Ao = T = (20)(0.02) = 0.40
/7.- Sem. a= Zen. G F =125
Sirce e < HFA
X
) Try L= 8 ’;
A= 23[Yas * /9(’%)]/040)
= 62 o5 > G,= 3.95 4% oK
/) 7-/'7 A‘é :

- —za[é//zgf-/?/”/z)](ﬂ-#o) |
= 4.25 R > 4, =395 A~ oK

o2 Core. Stupper | MAG et 206 , L= & A




Job No.

{‘IKAMINSKI + Surveying Madeby D, L.B. Date 8-30-90

o
s HUBBARD  *EW Checked by Date

Sheset No.

engineering inc.

For

INLET NO. 410-4

= 1.19 5 S = 0.020 TH
= 0.0075 '[# Zu/p = 8333, 33
Curb Opwm [n/ﬁ"

Zufn= 484.7

&1
5‘.,‘ 0. 1176 + 0.020 = 0.1376

Aoume d=0,294" & Ad'= 0299 ~(1.917)0.1376) = 0,097

Op = 0.9 ¢Fs
Qg = 0.05 ¢35 f Gr = 0.90-0.05+0.34 = [./]F9cAE
@ = 4,34 ¢F5

éufﬂr Flow , Qu = 0,90 -0.05 = 0.85 cFs
= Qu/Q = 0.95/119 = 4.7/4
65 = 0.020+ (0,176 X0. 714 ) = 0./0%

L= (06)(1.19)"% (0.0075)" [ rne /M)] x )25
= 9.00

D) Try L=t lurb Gpermy

= 4Yom = 0 444
E=1=-(1-0444)"7 = 4. 653
& = 0,653x /19 = p.78c55
Q= 119-0.78 = 0.41 3 T =4.38

/o,é

l Use Canc. Seupper | M.A-G. Cet. 206 , L=4




BKAMINSKI  * Surveying Madeby D.L.B. Date 8-30-90
sHUBBARD  :¢v Checked by Date

engineering inc,

Job No. 2/ 5

¢ Hydrology

For

INLET NO. 410-5

QR = 113 oS Sy = 0.020 1#
S = 00044 1H Zx)p = 3323, 33
Curb Op(,mn I'nlc'/‘
a = » Z/ = 4347
= I7w } S = %7 = 0% c.wF,n: 125
5w = 0N76+0.020=0/376 | ,
Assume d= 0.311" d'= 0:31~(].417)(0.1376) = 0.116

&4 = 0.90 ¢Fs
Qg = 0.06 ¢Fs § Gr= 0.80- 0.06+0.39 = }.13CFS
Q. = 0.39 c¢Fs
é,umr Flow, Gy = 0-80-~0.06 = 0.7¢4cEs
0 = ul/& 0/74//1/3 = 0. 65’5

Se = 0.020 + (0. //75)(0 655) = 0.097
L+ = (0. é)f’/g) /0 0044) [//oo/s)(o 097)] x/ 25
= 7,837

/) 7—1’7 /_1’4 Car b 0FM/;}

L/L = %/753 = 0.5//

=)=(1-0.51)"%= 9,724
Q,- = 00724 X )./3= 0.2 S
G, = 112-0.82= 0.3/ cFs

Use Cone. 6&4/,9/::4-/ M.A.G. Det. zoé} L=4 4




Job No. 0] /8

{‘IKAMINSKI « Surveying Made by L[2/.5. Date g-3/-9p

sHUBBARD (&« Checked by Date

Sheet No.

engineering inc,  ° Hydrology or

INLET M. 410-6
Sump Cnditon - Use |0-Year G

Cmv}:rf' -Flow%g Forn Tnlets F 40-4 ¢ #40-5 +h JCA :

R= ZCA

Zea= &/t = (04! +o,3|)/2,4 = 0,30
Total ZCA = 0.4 +0.20 = 0.76
-{;G-_— 10mn —> IIO"" 3,6(}11/hr

" R = 076 3.0 = 2,90 cre

4 _[ 2.90 ]’/9
- (a.sex%/,o;s)(o,oog-,) Ve = p.2%
T=023,,:0 = 12.7" oK
4
me = 20
' /
My = TSy = (20)0.020) = 0.40
h=6um. a = 2. LA =125

Sinece Ampx < h#4
B=C(SeF + 1.39W) i
(i) Try L=4":
4 = 2.3 %25 + 1.8017/2 )] (0. 40) o
= 3.35 ¢k > Gy= 290 cFE

[

K

Vse Corc. Seupper , MAG. Det. 206 | L=4 H




{‘ I KAMINSKI « Surveying Made by L. P. Date 3—”—@/ Job No. o/l &

sHUBBARD  [¢tv Checked by Date Sheet No.
engineering inc. For ‘

INLET No. 422
Q= 9.65 cFs Sx = 0.0140 'IFF
5= 0,000+ Zx/n = 4762
(4) Curb 0,90"1"3 Tnlet
Wi § 5= Y1 e oup i«'»)/;;: Fe

o= ONG+0.014 = 0.132

Assume d = 0.44' L d's 0.44 - (1.47X0,32) = 0.253 7

Ba = 3.32 ¢Fs

Rg = 0.76 CF5 % Gy = 2.32-0.76+ 7.16 = 2.72 ¢F5

K, = 7.16 ¢F5 .. ’q
éuf‘fzr Flow, Qu= 332 -0.7 2,50 ¢Fs , -
Ey= Gu/R = 2%/972—0263 T—o)x%”‘n
Se = 0.014 + (a,us)w 263> = 0.045

%0){9 )" o ouo)’ T Yo, 015)(0. 045)] (1.25)
= ]

) Try L=17" (Dpet. P- 1569, Type 'M-I
( L‘zf = 20045 = 0. 4‘]‘1 iP )
E=1-(1-0499)"%= 6712
Q= 07N2%9.65 = 4.87 ¢F5
Bp= 265- 0.7 = 2.7 ¢cro

(17) Combination Tn let

() Ty Det. P-1872 Tuype Q

¢ ry= 2/24 = 00'933:l Zu/n = 685
54_,0 = 0.083 + 0. 0)4-0 0.0973 /
Aume d= 0.435" & d'= 0.425 - (2)(0.0973) = 0. 240
Qp = 4237 CF5
Qe = 0.90 ¢Fs } By = 4.37-0.90 + 6.22 = 2.69 ¢F5
Qe = 0.22 ¢Fs = 2.732] #°%

V= &/a = 26% 29321 = 3.95 4
T=024/p04 + 2 = 12.14’

E, = Qu/Q = (4.37-090) /9.69 = 0.355
& = 0.35% x 2,65 = 3,45 cF5

Ry, = 265 -3.45 = 6.20 cFs




engineering inc.

EKAMINSKI -+ Surveying Madeby O} B. Date 3-29-2(| Job No. DI &

sHUBBARD :S% Checked by Date Sheet No.

* Hydrology .
or

TWLET No. 422 (Cont'd)

(P) (i(') Trg Det. P-12677 ) Type K14
Yir = (14-49/12)/4p.\\ = 0.2659
E = |-(1-02b59) "% = 0.427
Q; = 0.427 %X 9,65 = 4,12 cF%
Q,= 65— 412 = 5.52 ¢F%

Assume A=0.284" ¢ Jd'- 0.284 - (1417 X0.132) = 0,197
aA: 2:3' CF%

Re= 039 cF5 % Q-
Q. = 3.67 CF5

2.2 -0.29 + 3.67 =5.59¢A
=g - M2 5q = 0.344
1= 0344 X 5.59 = 1,92 ¢F5
Total Q; =4.12 + .92 = 6.04¢F% b0
E=o45 = 063
Gbp= 9.6 -C.04 = 3,61 ¢Fs

No¥ Ezammewzd Duc
+ Uhl':/'7 Canlc:{S

() 77'17 Type K Midibed L =lo’
Yip = (13- ¥U2) [g00 = 0.24]
E'= I-(1-0.2¢)"%= 9,39
Q= 0.39/X 9.65 = 3.78.¢FS
9, = 945~ 378 = 5.87c

Ion 1

prume d= 0381 4 d=0389-11.417Y0.132) = p.202"

Q= 2.29 CF5
Gp = 0.42 (65 } Or = 2.39- 042 +3.43 = 599 F5
@ = 3.?366

g=8%Y8 = "57/5.70 = 0.334
QR; = 0-334 % 5,87 = 1.9 ¢F3

Total @ = 78+ 196 = 5.74 ¢F% = -45-—2—;— - 0.5

@, = 965 - 574 = 391 ¢

use Type R Miihid y L=10’
[ = 5,74 ¢Fs
@5 = 3.9/ 5




{‘ . KAMINSKI + Surveying Made by Q L a_ Date 3-&‘9' Job No. o) 8

« Civil
sHUBBARD  [HW Checked by Date Sheet No.

ineering inc.
eng g For

INLET No. 42)-| Lomp Lendwhion
Glzw = ©.%% cF& oy = 0.020'1fF
Giofr = - 471 % Zv/n = 2223,33

&= 0.0052 '+
/2 75 /
For lo-Year | d,a={(3'47)/[o.% (223%.22)(0.052) g = 0.355
To= O 020 = 172 # < 208 oK

Tm = 20 / )
Away = Tox = (20)0.020) = 0.40

@) Cuvb Opeming Tulet \ ‘ |
h=Sun. A= 2. ¢ F. =125 ¢
snce d < hta &= Cy(L/er + 15W) d

@) Ty Dot P-1569 , Type ‘M-I’ ,L=10;
&= 23725 + 0.8X7)2)] (0.45)"
= 754 Fe < 8.47 (Fe Ne Good
(i) Ty Det. P16 | Type'M-2" | L= o'

QR=2.%]1%)22 +(\-9)(|"7/,7,)J (0.40) S
= 8,47 % ok

(V) Cambinachon Tnlet
Awex = .40 L% h
b S8 g P s0rd”
(1) Ty Det. P-1872 , Type @ Thple |
PV?-; 2(24)12) +(3(go/:7,) = FM—-D
R = (o) 14.0)(0.40) b ‘
= 10.4% P> 7 847 = ol

/

Uee Tt P-1572 /Typc,ﬂ T'h}p/o




BKAMINSKI -+ Suveying Madeby D... 8. Date 3-g-9/ | Job No. ©0//8
s HUBBARD s Civil | Checked by Date Sheet No.
engineering inc. * Hvdrolooy For
INLET NO 42|- S S !
@=L T Geoni

5= 00120 '/f/— | Zx/n._3333 ;

/a) P Qow/n; BE
Cazam gl a | g vz
W:/7(4: ' VT "0”5 g C.F_= 25 -

;.5w"01/51“04720 =0138 ‘ ~

__Asume _d=0.430" 4 ;{ 0235

L= & !é_éff’___-

‘.@Oi‘: 0’62% A 47" J/Z 042/’430—_53043 K

i
'

Q= 430 cre ' ?

é75 Fs

éuﬁ‘&r P, Gu = 212-0.67 = 2.50 CFS
AR 254/4 W =038 .
‘ 55 = 0.020 + {a,//a)(o, 342) = 0.0634

b ———

'——3——+/,~¢2: J3i2
12 o

f_f ;0795,3;6 755 /0 04/.20)—@2&&5){&0634)7 (. 25)
(D Ty A= 57! /p./gw Fape ’M/’)
Yl = 29/23.35 = g 693

‘E= /= (1= 0.6?3)’5-— 0,930

& = 0??0xé75=V574f‘v{g‘_
fA-«@‘ é 75' 5.94_= 05’/ oF5

(u) To L= 1" /Dﬁ/b/e MAG 522)
_Her = 16/29.35 = 0.555

E= /- // 0.555)"%="0.767

Q= 0-767x 675 = 518 ¢S

_ By= 675518 = .57 ¢
i

JRSp— -,

- ;, SO !

(5) (omémuwm ;/n/u“

[/) r7 et P—/5é7 /<//4
= (/4 - 40//2)/ 2% 85 = 0.370
-/-(/ 0370)’3"’0565 ‘

R = 0565 X o 75 ~ 3.8] ¢F5.
..41,=¢'75 3.8/ - Zj%_g&

i We gm0 o = 0350 - //,4/7)/0/38’) 0. 155"

o Bn =180 CF5 7

& = 020 5 Br=T1.9- 02T 4 S 50]

G Ehr2eE A= 0959 # %




F(TKAMINSK]
\ s HUBBARD

engineering inc.

Madeby 1/,A.

Date 2-8-9/

Job No. o/ 8

Checked by

Sheset No.

For

INLET NO. 421-2 (tont'd)

(b) (i) Cortd

V= Cla= 39, 4050 = 2.4 %os

/
T= 010z + 142 = 9.2
E= (l90-021)/30/ = 0.52%

Q= 0528 X 2.94 = 1,55 (CFs

Total G; = 3,81 +1.55 = 5,26 ¢F5

é~—’g" glaé

.29 cF5

Use Det F-157 , Type K14
5.2 ¢

&
). 29 cFS

&b




(

engineering inc.

Job No. o/ 8

BKAMINSKI  + suveyng Made by D.L.B. Date 3-9-9/
sHUBBARD ;S Chocked by —

Sheet No.

» Hydrology
For

INLET NO. 42/-3 RT

Sump Corndachon oy = 0025 Vet

Roye = 1198 2 ZeJp = 266607
5= 0.0052 %

5% Ve ?/5 /
o = l" >/ (056X 2666.67)(0.0052) } = 02
T s = O%oss = 6.4 ok
Awoy = 050"

/

Terax = d/6y = 0.5 005 = 20
Fov Curb O‘ou;\mj Thalet ) d < w+al

QA= 22 %r +13W) 4"

(0 Ty Cont. Scupper | L= 4 5
a= 22 s Hz(ﬂ/,z)] (0507
= 4.6BcpPs > 1153 B |
(i Tv:] e, Sonppers | L= 2/
e Z?Iz/:zé 4!%('7//7«)][09‘0)
= 3,37 ¢ > [,5% 7 el

Uoe Cenc. Stupper | MLA.G. Det. 206 , L=2




[< BKAMINSKI : gmeymg Made by 24,5 Date Z-2/ 9p| Job No. 0//8
s HUBBARD [y Checked by Date Sheet No.
engineering inc. For
INLET NO. 43]-1
Lesigrr Inlet 4o Intercept a portrors of Ao /0 Vear & .
o= /13 cF5 Sy = o015 I
&= 0.0220 /H# Zx fn = 9944.67
Cﬂ) Ceerb plﬂm/n j Inrletf
a = Zen . 5“”____ 2 = 0. 1% 2’*’/’7: so/
W=z 1Pen. I~ 7T 77 CF =125
Sw = O.NS+ 0.0t5 = 0.133 ) )
Ascume A = 0-2857 d'= 0.305-(1.417X0.13 )= 0.197
Ly = 326 CFS
Qs = 0.55 cFS } Oy = 3.26-0,55 + 4.85 = 7.56 F5
G = 435 cFS

Guttr B, Qu = 3.26 -0.56= 2.7/ ¢S
E,= Cu/q = 27756 = 0.359

Se = 0.015 + (0.4BY0-359) = 0.0574 y
.42 03 [ 1
Ly = (o.e)’/7,43) (0.022) [(o.o;s)(o.a;?tfl] (1. 25)
= 3%.26

(O Try L=17" (P1869, Type M-1)
Ly = 29/38.2¢ = 0. 523

E= 1=(1-0523)"% = 0,736 _

Gy = 0.736X 7.43 = 5,47 o5

Gy= 243 -54T7= 1,96 ¢rs

(Y lonbpinatiors Inket
Try Det- P- 1567 , Type K14
LYy = (14-4/2) /38,260 = 0.279
E= |~(1-0.279)"% = 0.445
& = 0.445x 743 = 3.3| ¢Fs
Gp= 743 -33 = 412 ¢£s

Aesume d= 0338 & A= 0.3%8- (L47)s.138) = 0.142

Ga = 2.2] ¢Fs

&y = 9.2% ¢Fs } Gre 2.3/-0 22+ 206 = 474 c~

& = 206 cFs

Q/' = 2'31‘0»23"" 2'08 722 .

Tofad By = 3.3 + 208 = 5.39 ¢Fs e 239
@o = 7.43 - 5,39 = 2,04 cFs 7,43

Use Det- P-1567 , Type K/4
& = 5.27 crFs
6% = 2,04 <53




“ EKAMINSKI -« Sumveying Madeby 2.4.8 Date3-/2-9/| Job No. 2// 8
A% g.lgel'grBlEgA&Ic) :ﬁ'y"(;'rology (FJhecked by Date Sheet No.
i or
INLET NO. 4321-2
KR= Z.15 F5 Sy = 0.020' 1
%= 0.0022 'I# 2= 3332.33
(a) Curb Opw{mj Tanlef
a = 2uwm. 'V _ 2 = 2
W= I17wm- S0 < = oD Eu//ﬂ 49
S0 =018+ 0020= 0.1%8 G F = 1,25
/ { !
Poume d= 0.400° & A= 0.400 - (147X p.128) = 0, 205
&Az /l /0 CFS
Qp = 019¢CF5 Qr = 1LI0=0.14 + 28 = 219 ¢cFs 4K
Q.= 12§ cFs _ - |
gutter Flou, &, = 110- 0.19 = 0.91 ¢F5
E,= &u/Q = 09/219 = 0.416
Se = 0.020 + (6.18)0.41b) = 0,0690
0.6
.42 0.2 l
Ly = (0.6X215) (0002z) [ {o.ols)(o.aé@o)] (1.25)

= o192’

/
([) TH1 DCT. P—Igég/ T(:,pc 'M-I,) Z:j
Yir= /019 = 0.589
E=1-(1-0589)"% = 0,798
Q1= 0798 % 2,15 = [\ 72 ¢FS
Q,= 2.15~172= 0,43 cFs

(5 Larbimation Trfet
Try Det. P- 1573, Type R
s =138 - 487 ,
Assume d = 0.40" 4 d'= p.40 - //’4/7)(0,/33) = 0.205
Qp = h10cFS

Gp = 0./9¢Fs } Gr = 219 5
B, = 125 2

Gutter Find, By = 110- 019 = 0.9/ ¢f5
T= 0.205/p92 + 1942 = /h7 7

&= Qg = %219 = 0.42
B, = 0.42x 2.15 = 0.90 ¢~
&55 2.16- 0.90 = ). 25 ¢/~

Use Det. P-1573 , Thp R |
/
& 2090 wz,/‘




e

“IKAMINSKI ¢ Sureying Madeby D L.B. Date 3-/2-9/ | Job No. 0118 |
sHUBBARD H:’(‘,'m,ogy Checked by Date Sheet No.
englneerlng mc For
INLET NO. 4511 Sump Cond i tion

Ry = 5.47 CF5 Sx = 0,020 [}

Roy. = 8.60 CF% - By = 3333.23

6 = 00051 "/ ”

Br 10-Year | dy, = {(?-6‘0 >/[o.%‘(3333.33)(o,m51)'/2]JZ = 0.358
To= 2 ,3‘,3.%{,020,4E___..Lfl_ﬁ__fw", < z20f oK

Tnm = 20
Amey = T ¢ = (20)0.02) - 0.40'

(a) Curb Opovnng Inlet .
=5 0. a=2m.  CF =125
Since d<hta, Q= (ter + l?w)d
()Trg Det. P-1569 , Type 'M-1", L=17"

)

= 23LZO/1 25 + I 3('7/IL>](0 40)
= 10,79 ¢Fs > 8.60 cFs oK

(i) Try Det. P-1567, Type 'm-2' L= é'
G = 23['5/4 25 + I.8(17/pz)] (0. 40)

= 8.47 CFs ~ 8.60 CF5 o K
(0) Clombination Tnlet Smee d<hta | Q= Cu pa"s
0 Trn Det, P-1572 Tgpe Q ‘Dauble  P= 2(24)2) + 2(40/12)
= 10.67'
= (3. 0.7 X o 40)
= 8.10¢Fs < 8,60 cFs
(it) Try Det. P-1572 , Type & Triple o f zl(z4ﬁz,) + 2(4%)2)
K = (3.0)(14.0)(0.40) hE

= 10.62 ¢F& > 8,00 % o¥X

Use. Det. P-15772 ) Type Q& Triple




{‘ EKAMINSKI
s HUBBARD

engmeermg inc.

¢ Surveying
* Civil
e Hydrology

Made by [ L. B. Date 3-/3-4]| Job No. 009/

Checked by Date Sheet No.

For

INLET NO. 451-2

A= .14 (Z-Year ofum)
Zurmp Condihon
)5;;1&0(‘1 Basin will w'l‘wcefﬂ'" ofHorfe runotf Pr:ar +o reachm6 Tatum

Deterrrine de pth d necessary 4o /ﬂ?%mpf the abgve dlschargg
using the Cai'ch Paem M'jAé et 535 ) Type F

Bretn) = 2(25 +3.0) = Jl.o #

Auctol . = (25X(2.17) - 20(z.5X 85y _ yl3.7X5) = 4.79H%
CCaPoPLhmj
check uelhj Wer Biod : Q= G ey L5
11.14 V,e /
"[ '/(3)(”/2)] = 0.77 <08

Chiec L/Iy;n7 Ontic bmi: €@ =GA( 2¢d )
: ///4_,57/£__7)/2x3224/)
A = 0.75"

Use M A.G, Det. 595/ ije F




" BKAMINSKI  * Surveying Made by [).[.B. Date 3-/2-9] | Job No. o/ &

o
sHUBBARD : H‘y"c‘iro'ogy Checked by Date Sheet No.

engmeermg inc. For

INLET NO. 45|-3 SUMP CoNDITION

Q= 1L1DFs Se= 0.018'f
S5= 0.008% JH Zfn= 3704
A) Curlp Opeving Tnlet
(> a= ?tSP "3 ¢ h=5w.

W=1T7wm. C.F. = IL2%

/ ) .
Mﬁx 9?7777 #é&/ﬁlf 4/.': ﬂ35 /EZ#V( ﬂ‘/ﬁh /ﬂn/")
Sice ' A< kA, A7

4 = 23(1/25 + /s*w)d

0, 7ry Dt P-1562 , Type M-I | L= 6’
&= 23| %hes * .8 //7//2)] (0. =5)

= .17 ¢/~ P
/
&y = ) )G =617 = 5.0/ cFs £= e’ 0.55
(i) Tr7 2t P-1969 , 9/;¢ M-, L= 17’
= 23[2025 + /8//7//2)] /035)
= B.83 cFs
» 7.3
&=118- 883 = 2.35 cFs E= ;.78 ~0.79
(4) Combrvaton Inlet
5
Sinee. A< hta &= 30 /7;/,
[ T K Pmble  pd. p-1572
‘ "‘7& %ifa [2(2) + 2 't49)2)] to. 35)!7 = 66305
&, = /.18 -6.63 = 4.55 cF> E= 6611 = 0,57
i) T Tgpe @ Thy Det. P-/572
@ 7 -730 [2(2 +3 /40//2)]/035)’5 = & 70 CFS
@: 11.19— 870 = 2.48 ¢F E= &N 5 = 0.78

Use Det. 1572 | Type & Triple

& = 5. 70 CFS
&y = 248




{‘ EKAMINSKI + Suveyng Madeby [ L.B. Date 2-/3-4/ | Job No. 0/I8
A% g.llr-ll(gEEgA&? « Fydrotogy FC::hecked by Date Sheet No.
or

INLET No. 451-4 SUMP CoNDITIoN

Q= 2.5] ¢F5 sy = 0,027 I#

5= 0.0095/# Zfp = 2467

(4) Cur b 0‘9ewm5 Inlet

h=Suwm.
V\l l7w CF.= 1,25

Max. Depth ot Gutter | d= 0.35  (Bebwe Gy tamp
e f{thhra\ eTore OVey fpn§>

G=23( Yos + 1ow) d"°

(¢) 77'7 Det. P-1569, Type M-/, L=10’
= 2.3 [ 12/).25 +(. 5)(/7/,2)]/0 35)

= ©.17 5
Qb= 051-6.17 = 234 ¢p5 £-%2 - 445
(@) Try Dt Pr1569 , Type M-, L= /7
R=2 3[2”/25 + ( 9]/7/.;)](0 35)
= 893 ¢Fs
Oy= 9.5/ -88>= 0.68 ¢rs £= % © J.93
@) lombrution Talet
ne d < hta . Q=30 Pglhg
(1) Tny /m A Drubde | Dot P-1572
X = ¥ 2.0 [z2(2)+ ’2(40//2)]/0 35)“( 6.63 c#3

a, = ?5/ 6€3 = 2,89 ¢S £ = 6é34,5) = 0.70

(ur) Try 7y 4 ple , Det P-1572 &
3.0 [ 2/;) +/ 3(40/4)] (0.35) = Z2:70 ¢F5
g?b = 9.5)- 9K = 0.8 ¢Fs E£= 5%/q5 = 0.9/

Use et P-1572 ) Type A Tm}/e.

K = B.70 ¢Fo
Q= 08l P




“ BKAMINSKI  + surveymg Made by D2 L.B. Date 3-14--9] | Job No. 011&

sHUBBARD :f";’é'rm oy Checked by Date Sheet No.

engineering inc.
s g For

INLET NO. 452~

&b, Inlet *45/(- % = 248 > Qb, Inlet #451-4 = 0.8l oFs

A =211 +248 +0.3] = 5.40 ¢F
S = 0.0055 /#
Sy= 0.015 1 ——> Bxfr1= 4444 44

(a) Grb ?ponin/ Lrilef
A = Cem. ' _Z_ =
W;/7w. f 2w = 17 = ﬂ.//7é ('F - /'25

%9 = 0.176 + 0.0/5 = 0.1326 W |
fosume d= 042" 4 f'= g.4720- (L417)0.1326) = 0.232

&A' = 2.07_66 ’
Qe = 0.4 CF5 Ry = 207- 0.42+ 375 = 5400 oK
& = 375 o#% Qu = 207-0.42 = .65 ¢F5
Eo= B4, = "65/5.4p = 0.3056
G = 0015 + (o.;n(,)(o.w%) = 0. 0509
0. 42 037 2.6
br = 0'6(5'40) (0.00%) [ /(0.0:510.05m)] x .25

22.71'

’ . / /

(O) Ty Od P1569 | Tope ' M-2°  L=C
LYyr = 1523701 = 06326 '
E=1-(I-0632)"%= 0835
G; = 085X 540 = 4.5|
By= 240- 45| = 0.89cF%

(W) Ty it P-1567, Type 'm-1" L=/0'
4T =13 sm) < Qloags
E=l-(1-05483)" = 0.76/

Ri = 0.76] *5.40= 4.11 ¢F5
& ©.40- 4.1) = |.29 ¢FS

Wi

B combiratin Inlef
Ty Det. P-1567 , Type KI4

Ly = (4-%U)/22.9) = 0.45
E=I-(1-045)"% = 0.659

&; = 0659xX 5.40 = 3.96 (F5
&b-: 5'40_3:5é = )'84’ CF5




{{lKAMINSKI * Surveying Made by [2[.©. Date 3-14-9] | Job No. 6118

sHUBBARD * Civil Checked by Date

Sheet No.

engineering inc. * Hydrology For

TNLET No. 4562-1 (torl'd)

(r)  Comtld,

{ l
pesume d=0.325° & A'=0.325 - (1.417)0.132) =

Ra = 104 FS

0,/37/

G = 0.10 ¢FS % Gr= 1.04-0.10+ 092 = .96 =

& = 092 o U Qu= o4 - olosoqqr&z
o A=0.954 A*
V= 104542 195 fps /
T= 01?7 /pos + .42 = 0.
= Gu/@ =094/ = 0.5054
R; = 0.5054 % .84 = 0.93 cfFs

Total & 256+ 0.9%2 = 4,49 5

by 1

(\\}
l

Use Dt P-1567 |, Type KI4
&= 4.49 ot !
@b’ 0.9 5

.40 * ).02




‘IKAMINSKI « Surveying Made by [/L.2 Date 3-/4-9] [ Job No. 0/ &
sHUBBARD &+ Checked by Date Sheet No.
engmeermg inc. For
INLET CALCULATIONS AT STA. 71+06 RT.
&y, it 2452-1 = 091 CF% Sp=0.02% I#
= 272 +0:2] = 3.9 ¢F5 Z/n = 7899.55
H= 0.0032 "'l
(@) lurb Opevng Tnlet
= Z//7 = 0.7
Zuin= o671 |
avcume d=0420" & A= 0.420 - .47 0.07) = 9,253
&A = 7% ¢F%
= 046 = Gr = 178-0.46+235 = 2.67 o
@: 23506 Qu= 118-04 = 1,32 (P

]

E, = 8& = 22547 = 0.360
S = 0.023 + (o n%)(o %o) 0, 0653

(0é>(369) (0003Z> [(0.0:5]'4.0653)] ("25>

"

br

14,79/

Check L= 9 _&4rb ﬂpm:‘n} :

Y= Y479 = 0541

E = 1—(\—054—0 0.7%4
Q; = 0194 x 399 = 2.7% (%
KR,= 269 -27% =09 &

Z)([‘fhﬁj

Cateh Pasin_ 1o éu«%uw+ Ay w‘fenw‘/’
Z-Neor” orm RuinofE

Il B U I B I NN BN B aE Iy D BN B B R B B .
1}




APPENDIX C

STORM DRAIN SYSTEM DESIGN




ARIZONA HIGHWAY DEPARTMENT '
STRUCTURES SECTION S5ToRM PRAIN No. |

HYDRAULICS BRANCH

STORM SEWER SYSTEM DESIGN: SEWER CALCULATION SHEET

LOCATION DATA DESIGN DATA

Highway Ta-hv‘m B,Vd . Frequency years -
Location Proeoix , #Z Py~ — _in. Py=_ = in, P= in.
Project No. AR LG |5 Outlet TW Elev. = (7]

Pipe n=__ D, 0l 2

SEWER CALCULATIONS

.ocation Drainape Area Time of Flow, Min. 1 Q Sewer Profile [Sewer Desipn lydraulic Grade Line
j.ine No. |From - To No. Increm. Inlet |Sewer |Design|in, /hr| cfs |Crown Elevation Length | Slope |Diam. {Q .4y v S¢ hL Elevation
CA T Ca K . Inlet Outlet ft. n./_n. I, cfs f. .. /18, . Tnlel Oallcl
I 9102 - 11+9] AT 14.17 |23.0] = |722.0 |1.60 |6.0] | 94768 1.7] | 282 |.075| 18 |18.0 |9.5 |.0034 (096 | 93.89 | 86.84 |0-63’
2 11+21 = 14+73 = 407 [[0-9|65 |73.5 |1.c0 |6.6] | 877 |80.6 | 282 |.025 | 18 |i18.0 |3.5 |-.0034|0.96| 856.84 | 80.73 |o.63’
3 14472 -8 +02 5.1% |19.25 |15.210.5 |24.0 1,57 |30.38|80.66 | 79.68 | 320 |.0000] 30 %44 |79 |.0047|1.55 | 80-73 | 7218 |1.83
4 18103 -2[+25 - 119.35 [ = _10.7 124.7 11.55 |30.0 178.68 {77.701322 |.w30|30 124.216.1 l.o#p}1.42172.18 | 77.70 |+ul

Fis

Computed by: Do L. B o Checked by: Date:

4 -25 -9}




EKAMINSKI - Sureyng Madeby /> /2,23, Date 2-/7-40 | Job No. //8
{‘ aHUBBARD . Checked by Date Sheet No.
engineering inc.  ° Hydroloyy For

LXE X0, 4 2
0= 667 crs L= _28Z st
Try So = QQZ‘ ft./ft. a/D = 042
Try D, Dia. in. d = _4.437
Ca (Table 2) = _0.312 5
Area, A= _0.704
Then, V = 2.5 FPS
Try Se = _______ft./ft. d/D =
Try D, Dia. = in. : d =
Ca (Table 2) =
Area, A =
Then, V = Q/A = FPS
Try Se = ________ft./ft. d/D =
Try D, Dia. = in. da =
Ca (Table 2) =
Area, A=
Then, V = Q/A = FPS
Try So = __________ft./ft. dasD =
Try D, Dia. = in. 4 =
Ca (Table 2) =
Area, A =
Then, V = QA = FPS
Kigh = 113.8 /s
Smin =(é"7 Qo = /)3,5(0.ozs> = 18.0 3
113.9
= 0.0034 VH-
K =
Swin = Qruiy =
K =
Smin = qull -
K =
Swin = qulz =




EKAMINSKI  « Suvenng Made by D./. 3. Date 7.5 90 | Job No.0//5
“ snHUBBARD  ;Sw Checked by Date Sheet No.
engineering inc.  * Hdrlody For

LINE XD, S
Q= %038 crs L=_339 st
Try So = £.0060 ft./ft. dsD = -
Try D, Dia. = _24 in. d = __- Fail Elow
Ca (Table 2) = _ -
Area, A = _3.142 #?*
Then, V=Q/A = _ 247 FPS
Try So = J.%60 £t /£t. asp = _0.73
Try D, Dia. = _30 in. 4 = _/[.83"
Ca (Table 20 = 0.6/4¢
Area. A= 3,539#
Then, V = Q/A = 2.2 FPS
Try Se. = _____  ft./ft. d/D =
Try D, Dia. = in. d =
Ca (Table 2) =
Area, A = _____
Then, V = Q/A = FPS
Try So = _ ft./ft. d/D =
Try D, Dia. = in. dad =
Ca (Table 2) =
Area, A= ______
Then, V=Q/A=___  FPS
K"74” = 245 2 /2
Smin = (30138) qull = 245'l (0'0060) = . /9'0 66
245.1
= o0.0154 Vi
K,/ = 444.2
Swin = (Z553) Qs - 4.3 (0oe0) P 344 s
= 0.0047 I+
K =
Smin = Qruii =
K =
Sain = Qrui1 =




Date 9-5 - Job No. |
lKAMlNSKl . Suryewng Made by O- L :5- ate q qo 0 oll 8 |
sHUBBARD ;9w Checked by Date Sheet Na.
engineering inc. ydrology For
LuExo. 4
Q= _32:2 crs = _322 4,
Try So = 0:0020 ¢4, /54, d/D =
Try D, Dia. = _320 in. = Full Flow
Ca (Table 2) =
Area, A = _4.909H *
V=Q/A= Gl FPS
Try Sao ft./7£t. a/D =
Try D, Dia. = : d =
Ca (Table 2) =
Area, = ________
V=QA=____ FPS
Try Sa. ft./£ft. 4/D =
Try D, Dia. = in. d =
Ca (Table 2) =
Area, =
V=Q4z=
Try Se = ________ft./ft. 4/D =
Try D, Dia. = d =
Ca (Table 2) =
. Area, A =
Then, V = Q/A. =
K30 = 444.3 y
30,0 1/
Smin = (52273 Qruzz = 444.2 (0.,00320) 24.24 cFs
= 0.0046 MH
K =
Swin = qu@; -
K =
Sutn = qull -
K =
Smtr\ = qull -




{‘ BKAMINSKI - Sureying Madeby D.L.P. Date 4-25-9/ | Job No. OIl S

sHUBBARD  °¢Cwi Checked by Date Sheet No.
engineering inc.  * Hydrology

For
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ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

STORM SEWER SYSTEM DESIGN: SEWER CALCULATION SHEET

LLOCATION DATA

Highway -ra.h-‘m b' Vd ¢

lL.ocation Pyioevii X " AZ

Project No.

SEWER CALCULATIONS

DESIGN DATA

Frequency

years

P, = —_

6 —_ -
Outlet TW Elev. =

in, | Py,= — in.

Pipe n=_ J. 012

Pz —

in.

ocation Drainage Area Time of Flow, Min. l Q [Sewer Profile cwer Design lydrauliv Grade Line
.ine No. [From - To No. ln((;;em. e lnle‘t Sewer | Design in.(hr cfs cl,:l::glev::lnﬂ Le;\flh f‘l‘ol;);' DIl:n QC(&” va.s' ff;n. ;L ?rl‘lce\'tahon o
l
5 |48to0 - 44+70 3,31 {3.2] 171 I.“?O 6.3 |72.51 | 7802|330 |a0i5| /8 | 7.6 | 4.8 0031 (/.07 | 79.05 | 77.78
& |44+t70-41+40 2.23 1554 181 1.3‘5 10.2 |78.02 |72.031|330 |.ca%0| 24 |13 414.7 |.og7|0561|77.78 | 7722
7__14/1+40- 3810 - |554 19.1 l.ayo 10.0 (7703 |76.04 1320 |.0030 24 (/3.4 4.7 |.007]0.56 | 77.22 | 76.66
8 |38¥10-35+03 8.62 114.17 20,1 |1.75124.8 | 76.04 |75.43 | 307 |.0020, 20 199 | 5.1 |.007]1|0.95 | 7666 | 75.7/_
9__|35403-31+88 041 |14.58122.1 22.) |45 124.1175.43|74.90315 |.o020| 30 1199 |49 | A |p9] |75.7] | 74.80
»
u
computed vy: AL L. 419D checked by: Date: F-is

/1,04
1.30°
1.29°
Faull .

Aull




-12- &
SKI o Surveyn Made by D.L. B, Date 4-12-91 | Jab Na. &/
“ =§ﬁll\?g§RD :ﬁi""m: ’ Checked by Date Sheet Na.
engineering inc. ydrology For ;
LINE XD, 2
Q=63 crs L=_330 s+,
Try So = £.0030 s+, /1¢. asD = __~
Try D, Dia. = in. d =_ = 7 Full FAad
Ca (Table 2) = - 2
Area, A = L7247 #7
Then, V = Q/A = A7 FPS
Try Se = 0040 f¢./5t ap = 9727
Try D, Dia. = 18 in d = _Lp9’
Ca (Table 20 = _0.6/0 2
Area, A = _1.373
Then, V = Q/A = PS
Try S = 000 5 ¢4 /5%, a/p = 0,693
Try D, Dia. = _/2 in. a = _/104’
Ca (Table 2> = _052( .,
Area, A = _1. 307 71
Then, V = Q/A = _ 4.5 FPS
Try So = ft. /ft. a/D =
Try D, Dia. = in. d = ________
: Ca (Table 20 =
Area, A =
Then, V = Q/A = FPS
Kt = 12,3
6.30 \? g
Smtl‘l = (m QfU11 = (/la'gya'aozo) = é' Z &Fﬁ
= 00031 Mt
£ o= e
Sain = Qruir = (//j,@)/ﬁ, 0040) z ZZ CFs
K =
fa
Smsn = qull - ///3} ZX010045> = 7,é CFj
K =
Sein = Qruir =




BKAMINSKI - Surveying Madeby [).Z. 2. Date 4-/5-9/ | Jab No. 01/8
{‘ sHUBBARD  ;¢v Checked by Date Sheet Na.
engineering inc. ydrology Eor :

LINE N0, &

Q=_10-2 crs L =__330 4.
Try Se = 0-0030 tt./1t. a/D = 0.45
Try D, Dia. = _24 in. d =__130°
Ca (Table 2) = _0,54
hrea, A = _2./60 4 %
Then, V = Q/A = f,z FPS
Try So = ________ft./ft. a/D =
Try D, Dia. = in. d =
Ca (Table 2) =
Area, A = ______
Then, V = Q/A = FPS
Try So = ft./ft. d/D =
Try D, Dia. = in. d =
Ca (Table 20 =
Area, A = ______
Then, V = Q/A = FPS
Try So = _______ft./ft. asp =
Try D, Dia. = in. d =
. Ca (Table 2) =
Area, A = ________
Then, V = Q/A = FPS
S
24 245.| y
10.2 2 —
Smin = 245‘9 Qeuar = (246.1)( 0.0020) = /3.4 =
= 9.0017 /H
K =
Swin = Qruir =
K =
Seatn = Qruzr =
K =
Smtn = Q\'ull -




EKAMINSKI « Surveying Made by D./.8, Date 4-/54/ | Job No. 0/ 8
{‘ sHUBBARD  ;Gw Checked by Date Sheet Na.
engineering inc. ydrology For :
7
Q= _10-0 crs L = 330 ¢4+,
Try Se = £.003Z ft./ft. d/D = ~
Try D, Dia. = _ /9 in. d = = }F;,// Flow
Ca (Table 2) = - -
Area, A = _Ll‘_7__
Then, V=Q/A = _5.7 _ FPS
Try So = 20032 ¢4, /54, a/p = _0:-43
Try D, Dia. = _Z24 in. A = _/2¢&
Ca (Table 2) = _0.52/ Ff"
Area, A = _Z2.084
Then, V = Q/A = f& FPS
Try Se =0.0025 s+./1t. ap = 0685
Try D, Dia. = _24 _ in. @ = _L37
Ca (Table 2) = _4.5745 2
Area, A = _2.30077
Then, V = Q/A = _4.35___¥PS
Try S. = 0.0030 ¢t /¢t a/p = 2-645
Try D, Dia. = _Z24 in a4 = _£297
Ca (Table 2) = 25332 3
Area, A = 137
Then, V = Q/A = foz FPS
K,p = 138
i/
. /10,6 _ Z _
Smin = (2 Qeurs = (12.8)(0.0032) ' = 6.4 7
= 0.0077/FF '
K n = 24;rl
“ 10.0 \* ' :
Swin = 5’4;7 Qruii = (245,/)/00032) = 13.9 A ]
= 0.0017 1H
K =
%
Sesm = Qeuiz = (245,/) /0,0430) = 134 5
K =
Sewtn = Qruiz =




EKAMINSKI -+ Surveyng Made by 2/.B8. Date 4-/5-9/] Jab Ne. £2//8 |
G sHUBBARD ;¢w Checked by Date Sheet Na.
engineering inc.  ° Hydrology For :

LIEE§O, &
Q=249 crs L= _307 s
Try So = 0.0020 st. /£t. d/D = -
Try D, Dia. = _%2 in. d = _ — Rl Flow
Ca (Table 2) = —
Area, A = _4.909 4%

Then, V = Q/A = _5,/ FPS

Try Se = ______ft./£ft. d4/D =
Try D, Dia. = in. ' d =
Ca (Table 2) =
Area, A= ______
Then, V=Q/A=___ FPS
Try Se = _______ft./ft. as/D =
Try D, Dia. = in. d =
Ca (Table 2) =
Area, A =
Then, V=Q/A=_____ FPS
Try So = _______ft./ft. d/D =
Try D, Dia. = in. d =
. Ca (Table 2) =
Area, A= ____
Then, V= Q/A=_________ FPS
K3," = 444.3
Smin = [ZEENE QL = ( 444.3)( 0.0020) 2. 19.9 crs
( 03 )
/
= 0.003) 4
K =
Swmin = qul.l -
K =
Smtn = quxz L
K =
Swin = Qruir =



EIKAMINSKI Suveyng Made by D2L.B. Date 4-/2-9/ | Job No. 21)8 |
E sHUBBARD  :¢Gwm Checked by Date Sheet No.
engineering inc. Hydrology For :
LINE §O, 2
- q=_24.1 cs L= 315 4.
Try So = 0.0030 s+./1¢. /D= __ =
Try D, Dia. = _24 in. d =_ - 7 Rl Flaw
Ca (Table 2) = __ -
Area, A = _3.]4ZF1°
Then, V = Q/A = _Z47 __ FPS
Try Se = 0.9030 s+ /st asp = _0.80
Try D, Dia. = _20 in. a = _3230'_
Ca (Table 2) = _4647
Area, A = 4.044 #
Then, V = Q/A = 6.0 FPS
Try So = 00020 ft./1%. /D= __ = i Flow
Try D, Dia. = __320 in. da = - P ’
Ca (Table 2) = ——;—/1/
Area, A = A__?_fr 9
Then, V = Q/A = _49  FpS
Try So = ft./ft. d/D =
Try D, Dia. = in. d =
. Ca (Table 2) =
Area, A= _____
Then, V = Q/A = FPS
K, = 245.] y
_ 241 \ 2 . z
Smin = (S525) 7 Quuns = (245.0)(0.0030) = 12,4 cFe
= 00097 IH
Ky = 444.3
24,1 ? Wy
Swin = (5753 Qeuis = (444.3)(0.0030) = = 24.3 oF5
= 0.0029 '1H
K =
7z,
Sein = qull - (444, 3)/0. ﬂﬁZ(?) = /7.? 6F5
K =
S«utr\ = qull =




“ BKAMINSKI -+ surveying Madeby D).L.B. Date 4-/6-9[ ]| Job No. 011 &

sHUBBARD  ;Gw Checked by Date Sheet No.
engineering inc. ¢ Hydrology For
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6TorRM DRAIN N2 2

ARIZONA UHIGHWAY DEPARTMENT

STRUCTURES SECTION

HYDRAULICS BRANCI

STORM SEWER SYSTEM DESIGN: SEWER CALCULATION SHEET

LOCATION DATA DESIGN DATA Z

Highway Tﬂﬁ’m B/V/’ Frequency years
l.ucation - Flroprrx | AZ Py= — in. Py,= — in. P= - in.
Project No. 7 Outlet TW Elev. =

Pipe n=__ 00/ 2

SEWER CALCULATIONS

.ocation Drainape Area Time of Flow, Min. 1 Q Sewer Profile [Scwer Desipn Iydraulic Grade . l.ine
.ine No. |From - To No. Increm. Inlet |Sewer|Design[in./hr| cfs Crown Elevation Length | Slope [Diam. |Q full \' S¢ hL Elevation
. ft. f. /o | L, cfs fop.s. (/1. 1t Tnlet Oullel
CA Zca ! Inlet Outlet : i

/0 [591135 031535 | | 2267|2252\ 7.2 — |74.7 |15 | $#.9| 77.90|75.70 |440 |.0050] 3% |5].1 | 7.6 | W23 101 | 76.37 | 75.36 | 1.52'
| 31535 -67+93.5 7.23|29.75|25.]| 0.9 125.1 |1.53 955 |75.70 | 72.5D 440 | %020\ 36_|5/.7 | 3.2 |.a0#0|1.76 | 75.36 | 73.60_| 2.2/’
1Z 67t93.5-7+21.5 116 |30.3]12.3|0.9 | 26.0 |7,.50|76.4|73.50 |7/.86 |32 |.00%0| 36 |57/ |%.Z |.008I|1.3%| 7360 | 72-26 | 2.24°
(311215 -74+475 |1.27 |32.18]10-0 0.7 124.7 |1.49147.6|7/.86 |70.23] 326 |, o584 3C | 54] (8.2 | . 043|1.40172.26 | 70.86 |2.29

Computed by: D'L'5 . 4 - 16'4' Checked by: © Date: F-4$




EKAMINSKI - Suveyng Made by D./. B. Date 4-/4-4/ | Job No. 0//& |
[‘ sHUBBARD o Checked by Date Sheet Na.
engineering inc. ydrology For ;

LINE ¥Q, /O
Q= _3._4_10178 L = __440_ft,
Try S. = , 0050 ft./7ft. d/D = -
Try D, Dia. = _22 in. d = __ = Rl Flow
Ca (Table 20 = _ =
Area, A = 4,909 *
Then, V = Q/A = YAl FPS
Try So = 4.0050 st /5t. ap = 9-606
Try D, Dia. = in. d = [.B2’
Ca (Table 20 = _2.492
Area, A = _4.482 #
Then, V = Q/A = /.2 FPS
Try So = ft./ft. asp =
Try D, Dia. = in. d =
Ca (Table 2) =
Area, A =
Then, V = Q/A = FPS
Try S- = ft./ft. d/bD = -
Try D, Dia. = in. d = _____
Ca (Table 2) =
Area, A =
Then, V = Q/A = FPS
Koo' = 444}
- /349 _ 2 214
Sman = (265 Qears = (494,3 Jo.050) "= 314 FF
= 00062 I}
K 6”= 722.2
’ 34 /3
Smtn = (7551:2 qull - /722‘2)(000050) = 5/&/ Cg -
= 0.0023 TH#
K =
Satn = Qruiz =
K =
Sewin = Qruiz =




EKAMINSKI -+ Suveyng Madeby [, L.B, Date 4 -/4-9/ | Job No.p /! 8
[‘ sHUBBARD ;¢ Checked by Date Sheet Na.
engineering inc. ydrology For ;

L1ae 50, '
Q=455 crs L= 440 £t
Try So = 0.0050 ¢+, /£%. asp = 9737
Try D, Dia. = _3@ in. d = _2.2(’
Ca (Table 2) = 0.6/9
Area, A = 57 A
Then, V=Q/A=__4.2  FpS

Try Se = _____ ft./ft. d/D =
Try D, Dia. = in. d =
Ca (Table 2) =
Area, A = _____
Then, V=Q/A= _______ FPS
Try So = ________ft./ft. d/D =
Try D, Dia. = in. d =
Ca (Table 2) =
Area, A= ____
Then, V=Q/A = ________ FPS
Try So = ______ _ft./ft. d/D =
Try D, Dia. = in. d =
Ca (Table 2) =
Area, A= ______
Then, V=Q/A=__________FPS
K,,"= 722.2 ]
455 /2
Smin = ?‘2‘53 Qeurr = /722,2)/ﬂ.0050) = 5/-/ ¢Fs
= 0.0040 M
K =
Sml.n = qull -
K =
Smtn = qull -
K =
Swin = Qruix =




1 KAMINSKI » Surveying Made by},L,B, Date 4'/6—7/ Job No. ﬂ//& '
[‘ s HUBBARD  ;Sv Checked by Date Sheet No.
. engineering inc. Hydrology For ;
LIXE X0, /2
Try So = é 0 st /ft d/D = 0.747
l Try D, Dia. = _3& 4 = _2.24’
Ca (Table 2) = _0.630 2
Area, A = _5.6
l Then, V = Q/A = é.2 FPS
l Try So = ft./£ft. a&/D =
Try D, Dia. = in. 4 =
I Ca (Table 2) =
Area, A =
Then, V = Q/A = FPS
I Try Se = ft./£ft. 4/D =
Try D, Dia. = in. d =
Ca (Table 2) =
I Area, A = _____
Then, V = Q/A = FPS
I Try So = ft./£t. d/D =
Try D, Dia. = in. d =
Ca (Table 2 =
' Area, A =
Then, V = Q/A = FPS
l KBé” = 722 Z '
44 = (122.2)(0 5)h= 51| ¢
I Smi.n 7222 qull - 722:2 '00 0 ¢
= 0,004/’/f~/'
I £ -
Swin = Qruiil =
i T
Sttn = qull -
K =
I Setn = Qruia =




BKAMINSKI  + suveyng Madeby D, L. B, Date &/-/4-9¢ | Job No. 518 |
“ sHUBBARD  :SM Checked by Date Sheet Na.
engineering inc. ydrology Cor -
LIEEXQ, |3
Try So = £.0050 tt./£t. a/p = .72
Try D, Dia. = _36 in. d = _2.29°
Ca (Table 2) = D642 2
Area, A = _5.77
Then, V= Q/Aa = _ &2 FPS
Try S. = ft./£ft. 4/D =
Try D, Dia. = in. d =
Ca (Table 2) =
Area, A =
Then, V = Q/A = FPS
Try S = ft./ft. d4/D =
Try D, Dia. = in. d =
Ca (Table 2) =
Area, A=
Then, V = Q/A = FPS
Try S = _ ft./£ft. d4/D =
Try D, Dia. = in. d =
Ca (Table 2) =
Area, A= _____
Then, V = Q/A = FPS
K = 722.5 z ,
47.e 3
Smin = (5253)  Qeuns = (7222)(0.0050) " 5),( crs
= 0'0043,/& ’
K =
Swatn = Qruir =
K =
Smtn = qull -
K =
Sain = qull =
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APPENDIX D

PIPE CULVERT DESIGN SHEETS




proJECT: 1A BIVA . sration :_ ZO0+9P CULVERT DESIGN FORM
N . Y- -
o). Mo, B85 15 _ SHEET oF DESIGNER/DATE: 2L B-  ,4-259)
[v4 " REVIEWER 7 DATE /
HYDROLOGICAL DATA €L,y Il 4 wn ROADWAY ELEVATION : _______(f)
g O mertnon: .
@ [ prainace AREA:______ [ STREAM sLopE: S
i H
& [ cHANNEL SHAPE: . l _
W
80 routing:____ [ otHER: ™
DESIGN FLOWS/TAILWATER _—
R.). {YEARS) FLOW(cfs) TW I Sa=S - FALL/L 75,1
.. 00'020,:9( ELy: L2 (21
Lo*
CULVERT DESCRIPTION: :ty‘:. FPI.:(:‘W . HEADWATER CALCULATIONS -‘E § . r
MATERIAL - SHAPE - SIZE - ENTRANCE . INLET CONTROL LA L £33 )48 COMMENTS
Q JQ/N [HW/o nw, [FALL |ELpi | TW | 4 [detD} g | &, H o JELp JEZX49 |53
lets) | (1 (2) 3 (4) (s) 2 (e) 1) al oxw|o>
N P ’
2 st - 2-8xz2° |272|17 |20l 20| - |gisda.zl|zo |z0l4205 |28 3&77#@34 9.5
N ]
“ u ’ 290115 1175 13,501 = |81.1014.2/)1.92)196 \4:2/|0.5 | 1-58 |%.97141.1018.5
TECHNICAL FOOTNOTES: 14) ELp= HWs EL{lINVERT OF 16) hg = TW or [dc+D/2)( WHICHEVER IS GREATER)
(1) USE Q/NB FOR BOX CULVERTS INLET CONTROL SECTION) m "'E’ ket (2002 L) 7RI33 ] v2r2g
{2) HW, /D HW /D OR HW,/D FROM DESIGN CHARTS {5) TW BASED ON DOWN STREAM (8) ELpge ELg + Ho by
CONTROL OR FLOW DEPTHIN
13) FALL * HW; = {ELpg- ELyy); FALL IS ZERO CHANNEL.
_FOR QAVERTS ON GRADE
SUBSCRIPT DEFINITIONS : COMMENTS / DISCUSSION : CULVERT BARREL S/ELECTED .
. APPROXIMATE ’ . - /
H cztc:nr FACE SIZE: 2~ 8% 2
hd. DESIGN HEADWATER
hi. HEADWATER IN INLET CONTROL SHAPE 7?66 fangu lar
ho. HEADWATER IN OUTLET CONTROL
I INLET CONTROL SECTION MATERIAL . _(ONL . n_0.0/12
o. -
:‘l'. %‘.’35&’:‘:‘2%" CULVERT FACE ENTRANCE: e/ 4




1] 44

DESIGN FLOWS/TAILWATER

provecT: _ Tatum Bivd. sTATION :__ 22 12O CULVERT DESIGN FORM
sweer. ! oF 2 DESIGNER /DATE: L2:L £ /9'_‘@7
: REVIEWER / DATE : /
HYDROLOGICAL _DATA El_M:_7_4_._£Zm, ROADWAY ELEVATION : ()
g O mernon:
@ [ DRAINAGE AREA: O svream stope: -
33 0 cHaNNEL sHapE:
L ¥ 0O rounne: [ otueR: -

R.l. (YEARS) FLOW(cls) T™W () Smw S - FALL/L,
s- 0,0020 '/H
Ly Ll O
CULVERT DESCRIPTION: TOTAL | FLOW HEADWATER CALCULATIONS ..§§ r
MATERIAL - SHAPE - SIZE - ENTRANCE OV L —INLET _CONTROL OUTLET CONTROL gix|us COMMENTS
Q [Q/N Fuwy/o | uw [FALL JELN | TW | g [detOf bo | & H |Elp 34|50
tets) | 1y {2), 3) 19 {3) 2 (8) 1) 8 Oxw|o>
Come=Oval- 38°x 24" |10 \16 10981651 - (7  |1.15]158158(05 | 119 7507) 7507
r” g ' 12 07040 - [73.92 0.95 |1.48 |1.4810.5 |1.45 |75.23| 75.23
Conc.- Oval - 38" x 24" 20 |v.90|1.92| - |74 1.27|1.64|164|p.5 |1.03 |14.97| %97
. 1" ” " 24 11:10|2.20| - |7472 1.40 11.70\],70|0.5 |0.20 |74.68|74.82 )
Cong. = val -39 x 24" 30|.35|210| - |72 1.5611.78\1.78|0.6 |0.75 | 7493|7422

TECHNICAL FOOTNOTES:

(1) USE Q/NB FOR BOX CULVERTS

{3) FALL® HW, = (ELpg- ELgy); FALL IS ZERD

] FOR CULVERTS ON GRADE

(2) HW; /D= HW /D OR HW,/D FROM DESIGN CHARTS

{4) ELy» HW)» ELUINVERT OF
INLET CONTROL SECTION)

(5) TW BASED ON DOWN STREAM
CONTROL OR FLOW DEPTHIN
CHANNEL.

16) hg = TW or [dc ¢ D/2){ WHICHEVER IS GREATER)
n H-E0 ket (2902 L) /nm]v’/zg

{8) ELpoe ELg tHe by

SUBSCRIPT DEFINITIONS :

0. APPROXIMATE

f. CULVERT FACE

hd. DESIGN HEADWATER

hi. HEADWATER IN INLET CONTROL
ho. HEADWATER IN OUTLET CONTROL
1. INLET CONTROL SECTION

0. OUTLET
of. SI'REAMGE% AT CULVERT FACE

COMMENTS / DISCUSSION :

CULVERT BARREL SELECTED :
SIZE: i

SHAPE:
MATERIAL: n
ENTRANCE.




ore

pROECT : Ta7un?  PBIvA. STATION 32720 CULVERT DESIGN FORM
sneer. 2 or 2 DESIGNER /0ATE: L.L: 8. 567/
: REVIEWER / DATE /
HYDROLOGICAL DATA ELM:M(") ROADWAY ELEVATION : (1)
g [0 meTnoo: »
@ [ DRAINAGE AREA: O] STREAM stoPEi_______ A B
5 J cHANNEL SHAPE:
¥ O rounine: [ omHeR: -
DESIGN FLOWS/TAILWATER €Ly 7252 ()

R.1. {YEARS) FLOW{cls) TW (ft) s:-s - FALL/L
Y
Lu
CULVERT DESCRIPTION: ToTAL | FLOW HEADWATER CALCULATIONS .nl“f'é >
MATERIAL - SHAPE - SIZE - ENTRANCE FLow INLET _CONTROL OUTLET CONTROL gis Eg COMMENTS
Q HW/o | Hw, |FALL [ELni | TW | o dct 0| hy | K, H |€tno (BS5|5a@
etadl ) | @) ® | {4 {3) z_| () {71) g |oxm]|o>
7
G- Ol - 30%1 9’ 0 |0881039] - |133/] - [0.95\27)127|05 | 0.7%6 | A B| A%
15 1is 87| - |31 - |1.20|1.39|1.39\0.5 |0.57 | H.2/%.39

TECHNICAL FOOTNOTES:

(1) USE Q/NB FOR BOX CULVERTS

(2) HW; /D= HW /D OR HW;/D FROM DESIGN CHARTS

{3) FALL = HW) -~ {ELpg~ ELyy) ; FALL IS ZERO
FOR_CULVERTS ON GRADE

(4) ELpj= HWj+ EL(INVERY OF
INLET CONTROL SECTION)

(5) TW BASED ON DOWN STREAM
CONTROL OR FLOW DEPTHIN
CHANNEL.

{8) ELpg= ELgtHo by

6) hg = TW or {dc+D/2){ WHICHEVER IS GREATER)
14) H-Eo ket (2902 L) /RE33 ] vZr2g

SUBSCRIPT DEFINITIONS :

9. APPROXIMATE
f. CULVERT FACE
hd. DESIGN HEADWATER
hi. HEADWATER IN INLET CONTROL
ho. HEADWATER N OUTLET CONTROL
i. INLET CONTROL SECTION
o OQUTLET

STREAMBED AT CULVERT FACE
l! JAILWATER

COMMENTS / DISCUSSION :

CULVERT BARREL SELECTED :

SIZE: w//)(/glh
SHAPE ! 0‘/“'/
MATERIALZM——J‘ t—QLZ—'

ENTRANCE:




PROJECT | __ Tea7zns B/vd. station ;. S2+57 CULVERT DESIGN FORM
. ~] 7-
SHEET _oF DESIGNER /DATE: _ DL ‘/4 9/
REVIEWER / DATE : /
HYDROLOGICAL _DATA eL g 86010 ROADWAY ELEVATION : (n
] . 2 D -M'ETH:QD:‘ : - P R - r '
i D DRAINAGE AREA: D STREAM SLOPE .
8 [0 CHANNEL SHAPE:
% O rourine: O omHer:
DESIGN _FLOWS/TAILWATER e, B2:20 (o
R.I. (YEARS) FLOW (cfs) ™ (f1) S=S - FALL/L, e 8182
s- 0.w5Q 0‘
LG- 92 ’
CULVERT DESCRIPTION TmLL:: HEADWATER CALCULATIONS BE| -
MATERIAL - SHAPE - SIZE - ENTRANCE rOY Leme [__tneercontRo QUTLET CONTROL THIEE COMMENTS
Q [Q/N [HWy/D | Hwy [FALL [ELni | TW | o [dctOf b | &k, Ho |ELpe [ES5]50
o lete) | ) 1 12) [ () (] 2_](e) (1) g |oTw|o>
S owc.-Ovai- 4 - 38"x 24" 16040190380 - |86a0| — |1.78(1.89|1.89 0.5 |2.22 |8594 | 86.10] 3.0
Cone.- Oval-4 -38" x 24" 150 137.5]1.73|3.46| = |85%) = |1.73 1.87|1.87] 0.5 | 1.97 854 )| 67| 7.5
(o~ Cre. = 7- 24" 16824 |1.9012.80| — |e6.10| - |1.75|1.8%(1.88| 0.5 |2.50 3620|862 | 7.¢
Cone.-Cire. - 7-247 14721 |1.5713.04 | — |9594| - |1.65|1.83] 193] 0.5 | 1.90 | 8555|9555 6.7

TECHNICAL FOOTNOTES:

(1) USE Q/NB FOR BOX CULVERTS
(2) HW| /D * HW /D OR HW,/D FROM DESIGN CHARTS

(3) FALL = KW - (ELpg- ELg¢) ; FALL IS ZERO

FOR CULVERTS ON GRADE

{4) ELyj= HW;+ ELjUINVERT OF
INLET CONTROL SECTION)
{5) TW BASED ON DOWN STREAM

CONTROL OR FLOW DEPTHIN
CHANNEL.

(6) ho * TW or (d.+D/2)( WHICHEVER IS GREATER)
m H-Eo kgt (2902 L) /am]vz/zu

(8) ELpy= EL +He by

SUBSCRIPT DEFINITIONS :

COMMENTS / DISCUSSION

0. APPROXIMATE

f. CULVERT FACE

hd. DESIGN HEADWATER

hi. HEADWATER IN INLET CONTROL
ho. HEADWATER IN OUTLET CONTROL
I INLET CONTROL SECTION

o. OUTLET

st. STREAMBED AT CULVERT FACE
1w, JAILWATER

CULVERT BARREL SELECTED :

SIZE: 4-38"x 24"

SHAPE: oval
materiar : _(7C .

ENTRANCE: vel

n_ 0,012

>




PROVECT . _ /AaTimr  Blvd sTation . 52452 CULVERT DESIGN FORM
= 4, U . - DLl -2-90
! ! REVIEWER / DATE ! /
HYDROLOGICAL _DATA eL . P50 ROADWAY ELEVATION : _86.10 ()
M-
¢ [J mernoo:
x
“ [0 oRaINAGE aREA: (J stream swoee. e — e — — ] —~[--
Y H
€ [J CcHANNEL SHAPE: . A
——— e z
% 0O soutine O orHeR. &W - } A= LRI STREA pep Tw
— FALL Bt T
DESIGN FLOWS/TAILWATER €Ly 8217 \‘\L____
R 1 (YEARS) FLOW (cts) TW (1) S=5,- FALL/L, e Bl 77w
s = 0.0050 °
“ L B0
CULVERT DESCRIPTION: TOTAL | FLOW HEADWATER CALCULATIONS =z .
. FLOW | PER a B2~
MATERIAL - SHAPE - SIZE - ENTRANCE L INLET CONTROL QUTLET CONTROL g2yl COMMENTS
Q o/N Iuwyoluw, |FALL JELni | TW g [det@f ng | ok, no|Elne |335]55
letad | ) | (2) (3] (41 {3 2 | ts) (t4] (g |OTw]O>
NG " ” /
S L-26 *22 *B0 oMPA 1724 |29 |22 W.32| — 18.50| — |64 174174106 | ¢.0|m 51| A5 g4.51 >8b-5
I ! ! 150 |25 |1.35 |2.4%| - 8445 - |1.32(1.58|1.58|0.5 | 2.5 |35.85] 85.95 g5.95 <8.5
" ” ’ _
6 -36 *x22 rxg0 cMPA|IbB |28 |152 |2P| - |#4% 1.90 [1.62|1.62] 0.5 | 3. | (8649|8649 86.49% &b.
TECHNICAL FOOTNOTES: (4) ELp," HW;s EL;(INVERT OF 6) hy = TW or {d_+D/2)( WHICHEVER IS GREATER)
(1) USE Q/NB FOR BOX CULVERTS INLET CONTROL SECTION) n ”'E' ket 12902 L) 7RI33 ] vireg
(2) HW, /D * HW /D OR HW,/D FROM DESIGN CHARTS {5) TW BASED ON DOWN STREAM {8) ELpg* EL v Ho hy
CONTROL OR FLOW DEPTHIN
{3) FALL * HW| ~(ELpg- ELyy); FALL IS ZERO CHANNEL.
EQR %Vgﬂ\i E GRADE
SUBSCRIPT DEFINITIONS COMMENTS / DISCUSSION : , ) CULVERT BARREL SELECTED :
LA . 4 .
¥ CULVERT FAGE Exist 6-36"x22" %% (¢MP 4 will 64’”@7 SIZE:
hg. DESIGN NEADWATEgr CONTROL SHAPE -
hi. .
ne' HEADWATER IN OUTLET CONTROL /168 = .
P gﬁﬁr[goumu_ SECTION MATERIAL: J.
:; mfa&gg;AT CULVERT FACE ENTRANCE :

——




“ BKAMINSKI -« Sureying

Made by D.L.P.

Date 4-5-90 | Job No. Ol D

sHUBBARD  [Sv Checked by Date Sheet No.
engineering inc. yarelogy For
gxioting Capacyy — Thubletree Ranch Rood
= h <
s= 0010
N
/N
78 - = Y y,
- - - =~ ~ s (D N - =
- .. —~ -7 T == ~| @ N //
ﬂ@ = 0.015 \» J n®=0025
76 - o 20 40 o 80
Ap =109 /% Ao= 12.4 0%
F@ 47.4 & Fp= 152
eb )
&@“ 0.005 {'éﬁx > (0 0'0> QG '745'2?(’2 4)( ,;5) (0 610) /
= 83%.2 cF5 = ¢4. | ¢FS
06 BGr=82.3164.1l = |47.4 ¢F
e L _ o )
~ - — - P i . -
o ~~dor
\ /
=00I15 \ / =
"o L/ Ny = 0.0t5
7+ —-—
-Z20 0 20 40 o &
Ap= 12407 hp = 13.2 4 *
Pp= 44\ Fo=17.5 &
/3 !
1,486 1,486 132 73
Go = zois (’24>( ) (0 005) Gg = .03 ()3.2)( 17.';) (0~005>
= 47.C ¢F5 = 58.2 ¢f%
oo Or= 47.2+59%.2 = |05.4 %




Date 9-5-90

Job No. 0118

{ BKAMINSKI  « Surveying Made by RL.B.

sHUBBARD ¢ Checked by

Date

Shest No.

engineering inc. * Hydrology -~

Exishng Capacity - Dhvble tree  Ranch Road (cont'd)
\) ’ ~7

-\
Vd \ _
Ve g v - - \\ /@/ - e - -~
é& : . f7®‘=0-015
(27
-20 o 20
Ap= 10.68R*

. Oy = ools '0 6>( 34‘?) (0 009)
= 432.% cF5

& =
= loo.0 ¢FS

S

= 20.9 %
24.2 £+

)

fo

-o-f;g(?o,s)( 208 ) (o, aoa)
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“ BKAMINSKI  * Suveying Madeby ©D.L.[2 Date 4-5-9Q0 | Job No. 0l1 &

sHUBBARD :¢v Checked by Date Sheet No.

H f
engineering inc. ydrology For

Cagao«'-h/! of punstream Chunrel @ Sta. 32+720 RE
Locahor Eo—f’hds Ee'h'heé I svbdivision

L0000A

A
. ‘15 Mﬁﬁﬁﬁ“%z ! %,
- Tﬂt’

rewoso  aesnsy e (80s) = 2704
6=_0.0050'/P+ . P= 5+ zm = 2|7

- 20 N\Ys , - - -V
0050 7770)( 22:.7 ) 9(0'005'9) ‘
= loa.4 01%:_

e ————— -l




KX

HER TR ER

{ l KAMINSKI « Surveying Made by D_ L ' B Date Cf— 5—40 Job No. O{ ' &
‘ sHUBBARD ;& Checked by Date Sheet No.
engineering inc.  * Hydrlogy For

Copacity of Thunstream Channe] i Mountam View Estates
(A) %xrr{' o- 2l 'vzz” CMP A dl'xharﬂo nto ¢

\
":l'_%'_;: N ‘/'\-:5 lelefc

i

n=0ozs . A= (uss)(zaz)+(:55)(zo) = 34.L0"
o= o.0050 IfF . p_ Z(Z7q)+20=2;‘éf.{-
BRI Er S oL
= 178 ¢ '
(b) ’ﬂve abovg channel dlschwgcs orr/'o T&rﬁumsc Ave . -
- | 18’ .
n=o0.015 . e
S=0.012. 'W’____,-v..,.,.._i e .
YTy AR (mz';)(f'a)(:a) =Zaoﬂr"" T
- P=—2zle) + 2(0. %) BT A
1486 e
Q= 19015 {200 ¢ : | ’"
I 14’5 0F9 IR




APPENDIX E

HYDROLOGIC ANALYSIS FOR SUB-BASIN NO. 400/410




Date 5-8-9/ | Job No. 9jI&

[{ BKAMINSKI - Surveying Madeby T)L.B.
sHUBBARD  :¢v Checked by

engineering inc.

¢ Hydrology

Date Sheet No. |

For

SToRAGE = OUTFLOW RELATION SHP R CULVERT AT STA. 32 +20

(1) SToRAGE
E(Lgr{-) 722|725 | 730 | 74.0 | 750 | 75.4| 76.0| 7¢.5
e(fggg o |oo3 | 014|054 | 121 {7 (206|359
(2) ourFLow
Thop Iﬂle‘f wth 7 - 24" 1 28" oval  (Copcrete Pipes
¥ Vi =
s . H
[T
2;)‘ l C]'— Qq 2 / Iny.= 72.52

S
R=CLH'
Use (¢ = 3.3

Pr War Flow :

Eley. (FT) [1374.0 | 12745 | 1375.0 |i1375.4 |1315.75 |/37¢6.0

@ (CF5) o 15.9 45. | 74.7 104.4 127. 6

There 15 a dwision betweers W Fod snd srifice Flow ‘nvrdujh
g‘le wlverts. Yoo (havt 29 of the HEC -5 Manual 1o
ttermine the allowable head o convey a specrﬁ'c d:sc‘na’\rjc

—}’nrvu{)ln 2- 24'% 28" pval fuipes,
Compare the Above Yev Flurades Vo, Hee-5 Vinates -

CHART 29
e'@‘/. @‘r Q/P\J =2 H’W/O l"w W.%. Cawrnmt‘:
745 1%.9 8 0.545 1,09 7%.6| Weir Flaw oK
5.0 45, 225 |05 210 74.62 Weir Floaw 0l
75.2 A.% 2.7 .25 2.70 75.22 Uoe HEC - 5
5.4 747 374 172 34 75496 e HeC-5




[(UKAMINSKI s
sHUBBARD :¢v

engineering inc. * Hydrology

Madeby L. B.

Date 5-8-91 | Job No.p||

Checked by

Date Sheet No. 2

For

Compute Cowvatee Gy the ﬁllow)nt/ W.4. Elelatuns (/émg Hec-5 :

Ws5. Ele/.  HW HW/D  G/N Rr
(F+) (Ft) (cr5) (P
15.40 2.89 144 32 o4
5.5 3.2% 1,62 35 70
7600 348 174 38 76
76.25 3,73 L8740 80

76.50 3.9¢

1.99 47

84

DichrRGE - Elalkriod  ReproNsthP pR TATuM sLD.

PetWeN 2TA. 27+62 To 20 +00

| OTPoW PR NeRPLoW
W2 el Z-24"428" OV, AR ToTAL
CNC. AP, TATUM 2Ave. D HARGE

Ler] LcFs] Lcr] LcFs]
1272.2 . N © Z
1272.5 7 o o
1272.0 o o o
1274.0 ) o

1274 .5 & o ¥
|z72.0 45 o 45
|2715.2 59 o 59
1215, 4 o4 ) 44
12715.75 70 26 96
12776.0 70 e | 94
1276.25 80 300 360
1276.50 &4 59 630




EIKAMINSKI * Surveying Madeby £2£.8. Date 5-8-9/ | Job No. 0/ S

s HUBBARD : g‘y";’roiogy Checked by Date Sheet No.

engineering inc.
g 8 For

TATUM BLVD. OVEFLOW DIscHARGE A7 BTA. 28175

- .5
Use Wer e’g. : 4= C’L/-// where O= 3.0
(1) lompute & #r WS Elw = 1375.75

G- 2ou"” = (20X ) X P e )5 Z”)+/4sx")]
= 26.0 ¢35

(2 lompuie ge Fr Ws Gen. = 1376
0.25 +0.94. 15 a44+056/’=

Q=20 = (3.0 ox f)wsvx 25 (5 )
(P2E) s x”"f“’zg) (55-)(”5)5]
= 179 ce
(3> Compute 62 h WS tlen, = 1376.26
a-zctH"= 6 o) 565 5 +zzg>(”ﬁ) " S g L
c )PELEENT 4 [y BHLLB) Y (1o L)1 (oryya 2T
‘/‘(6 )(025 /5]

=300.0 (Ff%




BKAMINSKI  * Sunveying Made by DLE Date 5-2-9/ | Job No.otl!&
“ sHUBBARD  ;Cv Checked by Date Sheet No.
engineering inc. ydrology For

(4) COMow'e_ A v Ws Elew, = 1376.50
.25+ 25’
R =ZuH" = (3.0) [(34)(0"5) *‘(%5)(0 2 050) +(235 '_7
e (29){02;+0;0) +(0>(050,075) 4.(5 x 75‘+/06 123

o)(/oé+o75 (65)(”7;”50)'5( )(os'o+oz; '; 7)(0 28

B 59¢ cFs




maot v D oatt 5-7-91 08 no._ONE
CHECKED oY oAt
CALCULATIONS FOR SHEZT MO. /
W.5. ELEV. = 1576.0 W, ELEV. = 1376.5
EXCAVATION EMBANKMEP.CT

STATION | DIST. END AREA%(SUM OF | voLume | sTation | DisT. |END AREA -:‘,_'éuu OF VOLUME
FT. | sa. FT.| END AREAQ cu. ¥ok, ET. | sa. FT. |Eno AREAY cu.

0
2229 | 0 ——1 154 | Js40 |2299 | 100 5‘; —{ 299 | 2%
Z4v00 100 d 4/‘7 4170 oo J00 : b6.2 6620 _

2500 52. 2500 72.0
Pi00 100 2 58.0 | 5%00 lo0 =7 7¢.0 | 7800

Jo0 44.3 | 2430 FE&2 0 76.9 | 7490
2790 I~ 5p l f jaz 92.6_| 4630 Zi " ; Z’jO 134.7 | 6185
LB | g0 |- 122 | 3940 @ | 2en1 | 3%
208 2 |y |20 | lo4s5 |22 5y [ k0 | 13,200

p 50 2240 224,32 | ),715 2900 L0 307' 2 294.7 | 14,735

290 7oy |2 283|195 50 |- o 2903 | 4,05
2920 I, 220.5 | no025 FEE 15, 2 2745 | 13,75
2000 2A.2 i 3c00 260. 2.

50 [97.6 | 9880 50 2470 | 12,355
2050 196.0 32050 234.0 !

50 171.0 9550 5D 218.3 | 10,212

- 3100 156.0 — 2100 202.5 :

50 /435 | 7175 5D 190.0 | 9500
3/50 131,0 - 3|50 177.5

50 1165 | 5826 50 139 | %197

=7} 35,4 4270 5D —1 122.5 | 6128
3200 44.8 2200 70.8

50 35.2 | 760 50 579 2990
3250 2%.6 = 225D 44.¥

0, /5,3 765~ . 0 30.0 1530
2400 7,0 2400 6.4

5p 4.9 240 5D 12.4 L20
2475 0 F 3475 o

Total =| (15 923 Ho—F Total=_| 156,414 &




MADE BY _A&.___

S -7-9/

ODATE JOs ~0.L//L
CHECKED 8Y DATE
CALCULATIONS FOR SHEET NO. __L
W.s, eV, = |375,4
’ EXCAVATION EMBANKMEP'H'
STATION DIST. END AREA JZ’(SUM OF VOLUFMF STATION DIST. |END AREA SUM OF YOLUME
FT. $Q. FT. ] END AREA Cu. Y-B.S FT. $Q. FT. |END AREAY CU._ YDS.
—24%— 100 5/ . 1./%28 | /760 |
| 25*02 /00 7 ' . 37.0 | 3700
2674 160 ;’ 21,2 2120
27400 o) 5 %20 | zem
27722 I, ;;4;'0 119.5 | 5975
223 :Z,Z 5_HZ 71 /76.#_| 7320
3+ S0 1=~ 1644 | 7220
? ;"0 50 /672 | 7360
£ 5 /55.7 | 7785
30+00 148.0
. 50 /334 | 6670
30*@ //8,3
50 [10.4 | 5520
- 3140 102.0
3 reo 50 vy 94.2 | 47/0
50 79.0 | 3950
32+00 7.6
~ 50 57.2 2860
22+50D 42.8
1) %230 | 1680
22490 24.4
23750 1~ :2 3.6 30
34+ |- o = Le
4557 #




CALCULATIONS FOR

WATER SURFACE ELEVATION = /2750

mADE 8Y _DL_ DaAftt 2—:7——4/§ o] )

CHECKED oY

DATE

wo._0N5

SMEET NO a"

WS B/, = 3740
LT, RETENTION VpLume Reg TN Vorume
STATION | DIST. | ENDAREAI 7 (gum o7 | Vo | station | oist. EDAREA | S (Sum 1F | Verume
FT. | %8 FT. | oNp ARa8) | (u. FT. FT. | 54.PT | ewp seess)l cu.er
+o0 0 25 +eo 0 .
= 44 2.8 280 lpo 4.0 4o0
26 +op 19.6 26 too 6: 0 -]
24 400 100 0.0 24.% 2480 . loo , 4,0 400
ey 7 o /5.0 | /500 =150 o BEY 860
27+5p 29 75.% 577 1895 e " - 32.4 1970
" @0' P $2.9 445 Zf 190 n 4;' & 4¢.0 23%0
; roo I 080 | 59w 291"0 1 5% | 2780
g " //é’4 5.2 5760 29450 50 é0'4 5% 2955
i o " ;/z‘o 4.2 5710 ;j:”oo n 54; P 57.2 2860
e 10 o wse | sz /: . ’ 6.0 | 2430
o tE A ’
" 2.9 4545 31700 g 43.2 392.5 1975
- Bl +00 83.4 3/450 35,9
i 75.7 3785 " 273 1390
2i+50 — 68.0 20 Py 32400 19,3 52 e
2210 [— 54.0 y > 32+50 52 4.8 — m—
32+50 29.2 z/j %0 32+90 J o 2.4
23 +00 . 12.% p 4 1950 2% 632 H7?
Zzrsp 22 0 ' 220 To1AL = )
TOTAL = 152 76047




mADE BY Qbﬁ Dare 5"7'4/

1ol ) NO._M
SHEETNO. __ i

CHECKED BY Dare

CALCULATIONS FOR

N T BN B 4B BBl I BBw e == = e —— e T

We. ELEY. = 1373 0 Wb, Eley,=1372.5
_ FETENTION VILTME ~RETENT 0N VILGME
STATION | DIST. END AREA “z"(suu OF | VOLUME | STATION | DIST. |END AREA{Z6UM OF VOLUME
FT. | sQ. FT. ] END AREA; cu. :.Z-s- FT.
. FT. | sQ. FT. |END AREAY cu. ¥ss.
27400 0
120 28 | ;7150 50 2"? 7 7
50 =~ 2.8 | %0 8700 mo 28 3 {75 T
28+00 /2.0 2¢ +50 3,2
50 /2.7 635 50 2.¢ 130
28+80 o5 124 o s 29%00 ——1 2.0 3.0 "
29 +00 /4,0 29+5) 4.0 ' g
50 /5.3 765 50 5,7 285
29+50 17,0 30 +oo 7.4
sore0 22 20 |88 | 90 sorso o2 4, |48 | 340
30r50 122 {1 7 L | 975 PYryry Ll ey 5,) | 7256
50 - . i
31 +00 13.6 /6.0 g00 3,450 50 e 2,0 /00___—4
3)450 20 6.0 7.9 490
. 3
37400 F22{ 3.0 | /50 1,430 #
' 6,110 #°
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*  FLOOD HYDROGRAPH PACKAGE (HEC-1)
* MAY 1991
VERSION 4.0.1E

RUN DATE 01/14/93 TIME 09:55:20

* * ®* * % * »

* % % %

e ok e e sk ol e ok e e e 3 ok ok ok ol o e o ke o ol e e o o e e ke e e ok e o

X X XXXXXXX

X X X
X X X
XXXXXXX  XXXX
X X X
X X X

X X XXXXXXX

ARARRRAANANNARNNNAARR AR RRAAN A AR RN AN

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 551-1748

* * % % % * *
* % % ¥ % ®

edrddkdkkkdkdhdk Rk ki kdkd ik dedde ki kde ko

XXXXX X
X XX

XXXXX X

X X X X x
x

X X
XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC? (JAN 73), HEC1GS, HEC1DB, AND HECTKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LOSS RATE:GREEN AND AMPT INFILTRATION
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FLOOD HYDROGRAPH PACKAGE
MAY 1991
VERSION 4.0.1E

(HEC-1) U.S. ARMY CORPS OF ENGINEERS .
HYDROLOGIC ENGINEERING CENTER  *
609 SECOND STREET *
DAVIS, CALIFORNIA 95616 *

*

*

RUN DATE 01/14/93 TIME 09:55:20 (916) 551-1748

* % % * % » »*
* * ¥ * * * *
* * % % % % ¥

e e e e e e s e vk v ke e ol YA T o sle 3k e ok e A e vl e ke e e e o e e e ok e e e e A e Yo v e e ok e s e e e e e v e e v e e e e e e e e o e e ok v e e e e e e e o

CITY OF PHOENIX PROJECT NO. P-886515
TATUM BLVD. - MOCKINGBIRD LANE TO SHEA BLVD.
KAMINSKI - HUBBARD ENGINEERING, INC. - JOB NO. 0118
HEC-1 FILENAME : 118-29.0A7
2 YEAR - 6 HOUR STORM

7 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
1PLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
17 HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL
IDATE 7FEB90 STARTING DATE
ITIME 1000 STARTING TIME
NQ 721 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 8FEBS0 ENDING DATE
NDTIME 1000 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL 0.03 HOURS
TOTAL TIME BASE  24.00 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES

PRECIPITATION DEPTH  INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE OEGREES FAHRENHEIT

dekdk dkk wkde fhek kol kRl Rl ok Ww kKRR AN R AR ko ok ke kR ARW Ak ek kdk kkdk ke ke Ak hkdk kdkk ke ke e Wk Rk

3l e e e e e A e

* *
18 KK * 400R * Subarea No. 4007410
* *

o e e oy e A o e e o o ok ok e

20 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
HYDROGRAPH ROUTING DATA
21 RS STORAGE ROUTING

NSTPS 1 NUMBER OF SUBREACHES




PEAK
OPERAT ION STATION FLOW
HYDROGRAPH AT 400 51.
ROUTED TO 400R 24,

*** NORMAL END OF HEC-1 ***

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

TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD

PEAK 6-HOUR 24-HOUR 72-HOUR
4.07 4. 1. 1.
4.23 3. 1. 1.

BASIN
AREA

0.08

0.08

MAXIMUM

STAGE

1374.64

TIME OF
MAX STAGE

4.23




133222 2222322222 223 22 2R il R ad il ssdss)

FLOOD HYDROGRAPH PACKAGE (HEC-1)
MAY 1991
VERSION 4.0.1E

RUN DATE 01/14/93 TIME 09:54:41

*
*
*
*
*
*
-

L d 22222 ST e 2Rl s s is bl sstsss s

* % * % ¥ % %

X X XXXXXXX

X X X
X X X
XXXXXXX  XXXX
X X X
X X X

X X XXXXXXX

(A2 R A A2 d 222222222222 1322222 2222222 )

U.S. ARMY CORPS OF ENGINEERS *
HYDROLOGIC ENGINEERING CENTER "
609 SECOND STREET *
DAVIS, CALIFORNIA 95616 *
(916) 551-1748 *

*

* % % % * *

HRHRKRAAR LRI ARRAARR AR RRRERERRA R AR AN

XXXXX X
X XX

XXXXX X

X X X X X
>

X X
XXXXX XXX

THI'S PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HECTKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OQUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LOSS RATE:GREEN AND AMPT INFILTRATION
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*
*
*
*
*
*
*

FLOOD HYDROGRAPH PACKAGE
MAY 1991
VERSION 4.0.1E

(HEC-1)

RUN DATE 01/14/93 TIME 09:54:41

* * * % % % *

o de Y e e e e e e o o e T ok o o e ok e Yo W e e e e S e Y ok o e e e ek e e ok

TATUM BLVD.

KAMIN

710 OUTPUT CONTROL VARIABLES
IPRNT 5

IPLOT 0

QSCAL 0.

IT HYDROGRAPH TIME DATA

NMIN 2

IDATE 7FEBS0

ITIME 1000

NQ 721

NODATE 8FEBY0

NDTIME 1000

ICENT 19

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS

DRAINAGE AREA SQUAR
PRECIPITATION DEPTH  INCHE
LENGTH, ELEVATION FEET

FLOW CcusiIC
STORAGE VOLUME ACRE-
SURFACE AREA ACRES
TEMPERATURE DEGRE

dkde kdek ddkdk hAk ke kokk kkk AWk Akk khkk Kk

% e de s ok e A de e ok

* *
18 KK * 400R *
* *

W e e ok v e e d ol vk vk ok ok ke

20 KO OUTPUT CONTROL VARIABLES
IPRNT 3
IPLOT 0
QSCAL 0.
HYDROGRAPH ROUTING DATA
21 RS STORAGE ROUTING

NSTPS 1

ARANREAARRRARNARER AN RAR R AR RNy

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORKIA 95616
(916) 551-1748

* * % % % ® %
* % %+ % ¥ % #»

RARRRERKARIA RN RRA RN R AR TR kR RTR AR

CITY OF PHOENIX PROJECT NO. P-886515
- MOCKINGBIRD LANE TO SHEA BLVD.
SKI - HUBBARD ENGINEERING, INC. - JOB NO. 0118
HEC-1 FILENAME : 118-28.DAT
10 YEAR - 6 HOUR STORM

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE

STARTING TIME

NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE

ENDING TIME

CENTURY MARK

0.03 HOURS
24.00 HOURS
E MILES

S

FEET PER SECOND
FEET

ES FAHRENHEIT

W dekk kkk dkkk Kk dkk Kkkk kkk kkk kkk kb wkk ke Wk Wkk Ak ko ok ke kkk ke ke

Subarea No. 400/410

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

NUMBER OF SUBREACHES



**%* NORMAL END OF HEC-1 ***

PEAK
OPERATION STATION FLOW
HYDROGRAPH AT 400 179.
ROUTED TO 400R 145.

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

TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD

PEAK 6-HOUR 24-HOUR 72-HOUR
4.03 14. 4. 4.
4.13 13. 3. 3.

BASIN
AREA

0.11

MAXTMUM
STAGE

1375.87

TIME OF
MAX STAGE
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FLOOD HYDROGRAPH PACKAGE (HEC-1)
MAY 1991
VERSION 4.0.1E

RUN DATE 01/14/93 TIME 09:53:56

* * % % * x *

X X XXXXXXX
X X X

X X X
XXXXXXX  XXXX

X X X

X X X

X X XXXXXXX

wdekdk Wk k kbW Rk h kb

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 551-1748

* % * % % % *
* % ¥ % & %

KRR RRARKARARNANRARRR LR AR RANN TR ARk ksl

XXXXX X
X XX

XXXXX X

X X X X X
x

X X
XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC10B, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS 1S THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LOSS RATE:GREEN AND AMPT INFILTRATION
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* * * *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* MAY 1991 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.0.1E * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 hd
* RUN DATE 01/14/93 TIME 09:53:56 * * (916) 551-1748 *
* * * »
B T e I T T S e e AT o ko ST ST e e Aok

CITY OF PHOENIX PROJECT NO. P-886515
TATUM BLVD. - MOCKINGBIRD LANE TO SHEA BLVD.
KAMINSKI - HUBBARD ENGINEERING, INC. - JOB NO. 0118
HEC-1 FILENAME : 118-27.DAT
25 YEAR - 6 HOUR STORM

710 OUTPUT CONTROL VARIABLES
[PRNT S PRINT CONTROL
1PLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL
IDATE 7FEB90 STARTING DATE
ITIME 1000 STARTING TIME
NQ 721 NUMBER OF HYDROGRAPH ORDINATES
NDDATE B8FEBY0 ENDING DATE
NDTIME 1000 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.03 HOURS
TOTAL TIME BASE  24.00 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

Khk Ahk AAK Rk kkk kX HRW KRX KAAX KRN AAE AR XXX KRE ARR RRN ARX Ak AAR RARE HRT ANE ARk Akh Adw hkd AAAh ARk ARk RAR Akk hkk hAk

Lig 22222222222

* *
18 KK * 4O00R * Subarea No. 400/410
* *
2221322231222 %)
20 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
1PLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

HYDROGRAPH ROUTING DATA

21 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES




**%* NORMAL END OF HEC-1 ***

PEAK
OPERATION STATION FLOW
HYDROGRAPH AT 400 323.
ROUTED TO 400R 314.

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

TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD

PEAK 6-HOUR 24-HOUR 72-HOUR
4.03 26. 6. 6.
4.07 25. 6. 6.

BASIN
AREA

0.15

0.15

MAXIMUM
STAGE

1376.16

TIME OF
MAX STAGE

4.07
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*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* MAY 1991 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION &4.0.1E * » 609 SECOND STREET *
" * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 01/14/93 TIME 09:53:17 * * (916) 551-1748 *
* %* *
W e e o eI e A Aot e e o e DD L L R L L T SRR

X X XXXXXXX  XXXXX X

X X X X X XX

X X X X X

XXXXXXX  XXXX X XXXXX X

X X X X X

X X X X X X

X X XXXXXXX  XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
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* * "

l *  FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS »
* MAY 1991 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.0.1E * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *

I * RUN DATE 01/14/93 TIME 09:53:17 * * (916) 551-1748 *
* * "

2222232222 Rl Sttt s it alid s it dsss a2 s it 2l 22 el s sl il essl T

CITY OF PHOENIX PROJECT NO. P-886515
TATUM BLVD. - MOCKINGBIRD LANE TO SHEA BLVD.
KAMINSKI - HUBBARD ENGINEERING, INC. - JOB NO. 0118
HEC-1 FILENAME : 118-26.DAT
50 YEAR - 6 HOUR STORM

7 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
1PLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL
IDATE 7FEB90 STARTING DATE
ITIME 1000 STARTING TIME
NQ 721 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 8FEB90 ENDING DATE
NDTIME 1000 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.03 HOURS
TOTAL TIME BASE  24.00 HOURS

ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
l PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
I SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT

Akk Fhkk KKK AEAX KKK AAX KAX ARXX XXX AXX ARN AEX AAX AKF AAR KRR kk AkR ARk KRk kX AXRX KRR XXX AAX KRR ARA AT AhRr AR AXK kX AN

Fek sk de e ok ek W W ok

* *

18 KK * 400R * Subarea No. 400/410

* *

e i e e g e ok o o e de sk ok o

20 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

HYDROGRAPH ROUTING DATA

21 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES




PEAK
OPERATION STATION FLOW
HYDROGRAPH AT 400 389.
ROUTED TO 400R 381.

**%* NORMAL END OF HEC-1 ***

TIME IN

TIME OF
PEAK

4.03

4.07

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

HOURS, AREA IN SQUARE MILES

AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM
6-HOUR 24-HOUR 72-HOUR AREA STAGE
32. 8. 8. 0.15
30. 8. 8. 0.15 1376.25

TIME OF
MAX STAGE

4.07
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w
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) *
bl MAY 1991 *
* VERSION 4.0.1E *
* *
* RUN DATE 01/14/93 TIME 09:50:55 *
»

e e e e e vk e e e e ok A ek e e e e T e e e e e e e ok ok o e e e e e e e e e

X X XXXXXXX

X X X
X X X
XXXXXXX  XXXX
X X X
X X X

X X XXXXXXX

HERKIANRRN AR TR RAAAN AT RRT IR AR d

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 551-1748

* * % ¥ ¥ * =
* % % % % % %

HEREREKRAARRRRARRERARRRRAAN R AR AR AR RN

XXXXX X
X XX <

XXXXX X

X X X X X
x

X X
XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LOSS RATE:GREEN AND AMPT INFILTRATION
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*

*  FLOOD HYDROGRAPH PACKAGE (HEC-1) U.S. ARMY CORPS OF ENGINEERS
. MAY 1991 HYDROLOGIC ENGINEERING CENTER
* VERSION 4.0.1E

DAVIS, CALIFORNIA 95616

* RUN DATE 01/14/93 TIME 09:50:55 (916) 551-1748

* % % % * ¥ *
* % * % * % *

w
*
609 SECOND STREET »
*
*
*

KRR RANARRAARRRANRRRRAARE RN RR AN NN R R hdk WRARERAREANAEARRRAANRERTARNERRT AN AN hewde

CITY OF PHOENIX PROJECT NO. P-886515
TATUM BLVD. - MOCKINGBIRD LANE TO SHEA BLVD.
KAMINSKI - HUBBARD ENGINEERING, INC. - JOB NO. 0118
HEC-1 FILENAME : 118-25.DAT
100 YEAR - 6 HOUR STORM

7 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
7 HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL
IDATE 7FEB90 STARTING DATE
ITIME 1000 STARTING TIME
NQ 721 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 8FEB90 ENDING DATE
NOTIME 1000 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL 0.03 HOURS
TOTAL TIME BASE  24.00 HOURS

ENGLISH UNITS

DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW

STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES

INCHES

FEET

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENHEIT

Kkk kdk hkk dkokd kkk Ak KRR WRK RAR ARR ARR kkk Ahk Aok kkd el vk kel ke Rk ek Rtk AR Rk Rk AR ARR ARR AR R ARk AAw ko

¢ e ¢ e o e o ol e ok e e ok ok

* »
18 KK * 4OOR *
* *

o v Yo i e o e ole e e e e o

20 KO OUTPUT CONTROL VA
IPRNT
IPLOT

QSCAL

HYDROGRAPH ROUTING

21 RS STORAGE ROUTING

NSTPS

Subarea No. 4007410

RIABLES
3 PRINT CONTROL
0 PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

DATA

1 NUMBER OF SUBREACHES




**%* NORMAL END OF HEC-1 ***

PEAK
OPERATION STATION FLOW
HYDROGRAPH AT 400 455,
ROUTED TO 400R 451,

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

TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD

PEAK 6-HOUR 24-HOUR 72-HOUR
4.03 37. 9. 9.
4.07 36. 9. 9.

BASIN
AREA

0.15

0.15

MAXTMUM
STAGE

1376.31

TIME OF
MAX STAGE

4.07




APPENDIX F

HYDROLOGIC AND HYDRAULIC CHARTS AND TABLES
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DULATION

RAINFALL INTENSITY - DURATION - FREQUENCY RELATION

FOR PHOENIX, AL/IZONA
(Partial Duraton Serres)

Curves ore based on methods of US Wearlher Burzawu
Tachrical Papers AMos 28 and 40 and raoméal/ gare
prepaored by US Wealther Bursow OFF/ce2 of Hydrology
For fhe Sor/ Comsarvotiorn Service, AMarch /967

X Curves revised June /975 to reflect new information from WR-44.
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303 - J08 1313 1050 8.290 1.501 §.563
351 9 A8 1892 1 13.52 119
39 A 3864 3091 A0 2.0 19.32
461 568 1009 ] uy 40.05 3504
520 319 7188 65. 56.90
516 1.315 115§ 137 108.3 98.01 85.75
. .630 . \_;.!1! 196. 1548 1400 1225
X NE]] 583 3558 2808 H519 222
) A28 5§92 nL sn. 456.1 {122 31.1
) 918 1050 m. 6885 6229 545.0
. 00 14 - ""'liSi Jus 9828 283.2 1180
. 082 12.208 ri]] 170§ 1346 1218 1065
635 A6 am 8 2256 1281 1612 1o
. [.238 29.265 09 y7s)] 2018 1818
. 1.310 37.09 [] 3669 89 28621 293
183 382 45859 5879 4543 58 k711 839
| , A52 55820 6920 £536 an 3954 360
. S 81.198 832 €657 5258 4158 4161
95 50. ) 581 112 9818 19503 6219 S64§ 93
108 63617 ) 25 Rl . 13528 10820 3543 ny 6163
14 70882 2315 180 126.170 15624 12500 9368 3928 2
120 nM 5 82 Wi 1918 330 11320 10240 2357
27 3.976 0.563 0.b8| 2.708 3353
=AY s 148
= A ¥ - VaVelocily in | R=Hydnulic Radius. S=Hydraulic = {3l In 1t divided by length in fest. -
Q=AX " X R X $% V » X RY X SH Q=Capacily In g('s A= Ates of pips In square fL. u-cz‘immnlo Roughness. Y leagth

Nole: To obtain Q for any diametes pipe, multiply the Rgure shown in the columa under the proper valus of a by the 3 100t of the slope.
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For Determining the Area ""a'" of the Cross Section
of a Circular Conduit Flowing Part Full

Let depth of water = 2 and C4 = the tabulated value. Thena = C dz.
diameter of channel d a
D
I d .00 .01 .02 .02 .04 .05 .06 .07 .C3 .02
| — = — - mmn i
.0 | .0000 .0613 .0037 .0069 0105 .0147 .0132 0242 0254 | 035G
1| .0409 .0470 .0534 .05C0 .0668 .0739 .0811 .0885 L0931 | .103%
2 1.1118 1199 1281 .1365 1449 1535 .1623 J711 L8001 L1850
' /
3 [ .1982 2074 2187 | .2260 23585 .2450 2546 2642 27391 .2836
4 [1.2934 -1 3032 .3130 3229 .3328 .3428 .3527 .3627 B727 ¢ .3327
.0 | .393 .403 413 423 .433 . .443 453 462 472 482
.6 { .492 .502 512 521 531 | .540 .550 .559 .569 |.578
.7 11 .287 596 605 614 .623 .632 .640 .649 .657 :.666
.8 || .647 681 689 .697 .704 712 .719 725 732 |.738
9 11745 .750 .756 .761 .766 71 775 779 782 |.784
Table 2
AHD
Structures Section
Hydraulics Branch Handbook of Hydraulics
10-15-72 F-42 H. W. King
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= projecting o L
— 10 i 7
— * = .7
- 8 — .7
— ] To use scale (2) or (3) project o B
— 5 horizontally te scale (1), then -
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s L 5
= 1o -5 —
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For outlet crown not submerged, compute HW Dby —.6
methods described in the design procedure
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For outlet crown not submerged, compute HW by
methods described in the design procedure
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For outlet crown not submerged, compute HW by
methods described in the design procedure
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