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INTRODUCTION

~efollowin~_~~~~~,"~-=~~ri~=_s_.~~:__dr~~~~~~ __ plan proposed for interception and fh~§e

removal of surface runoff incidental to construction and operation of the Superstition JJt

{:::O~di~l~~:'~;:i:~~;i:::~~T:f~:::~Z~=c~~~U~:~::;:: :::::;~~::: I.dl
o~

~-3.5 miles to ~~d including the junction wi~h-US 60:--An'overall area maj;rlS"preserife<fas
~~i~~f~J~._ ---.-.----- --------",.-

The terrain through which the project passes can generally be described as typical

desert rangeland. From Ironwood Drive to about Station 1315+00 the topographic relief

is fairly even with about a one percent slope from northeast to southwest. East of

Station 1315+00 the relief becomes more rugged with steeper ridges and well defined

washes. Major drainage features through the project area include the North Diversion

Dam, an earth dike constructed by the SCS to direct overland flow into the Powerline

Dam forebay, the Weekes Wash drainage channel, and Siphon Draw east of the project•

Urban development, primarily in the form of trailer courts and single family

dwellings, is on going on both sides of the project R/W, although mainly to the north.

With construction of the Superstition Freeway, it is expected that the rate of

development will increase significantly.

The report addresses the design of drainage facilities required to intercept both on­

site and off-site generated storm runoff. On-site storm runoff is that portion of the

surface runoff resulting from rainfall within the project R/W; principally from rainfall on

the paved areas of the eastbound and westbound mainline roadways, the entrance and

exit ramps, and the section line arterial crossroads included within the project, and also

the non-paved areas of the mainline median and between the ramps and the mainline

roadways. Hydrologic criteria for computing design discharges, together with other

criteria governing pipe size and structure location are included in Appendix A of this

report.

Off-site storm runoff is that portion of the surface runoff resulting from rainfall

within the watershed upstream of the Superstition Freeway R/W, an area of

approximately 12 square miles. This report does not address the hydrologic and hydraulic
r------"--__--'-_.~ .__.c" •._._.>.,_'·_· ...'..r_-~'·_...._ •.,,~·,_._. _.... -'~._., ..~_"..........,.--~-,_~~-----

i
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•
modeling of the off-site watershed. Peak discharges and other hydrograph parameters
~ '-----_"_"~_'__'_~"-~_···-"_·_-""''-"··-~-'·~-'''''',__ m,__••. , _,_,_, __""~~"_~_,__,~",,,,,",-__ ,,.¥••~<,..~".~,,.... ~.~.,,--,_-.. -----.-"-••-~".,.~-.--.-----.......-...-~

used to design culverts, detention basins and other offsite runoff drainage facilities were
~__..,~",__",,-._-""~' "-._,.._.__-<",.~...........>""""'''~''''''''-'''~. ·__ ,·· __···,",···",,·- ...·,·_· __'.r·_·'_'v.,_.... _... "'"" __ ..... .. _" .___________ _. .., ~

based on information presented in a separate- 'Offsite Drainage Plan report (Reference
~Th~--orf;it;··D~;g;·'i;p~~t"';i;~'~;t;i~~dP~~ii;i;;;;;·Tyt;;:'si;·e,'and Location

PI~l1s for drainage structures that were used as a basis for final design.

Coordination with the following agencies was initiated prior to start of final design,

and during the design process every effort was made to discuss alternatives and obtain

approval for the work.

•

*

*

*

*

*

*

Management Consultant Representatives - Arizona Department

of Transportation

Flood Control District of Maricopa County

Pinal County Department of Public Works

City of Apache Junction Planning Department

US Department of Agriculture, Soil Conservation Service

Arizona State Land Department

•

This report supercedes the initial drainage study report for the Superstition Freeway

(Ironwood Drive to US 60) issued in December, 1986.

ii
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SECTION I

ON-BlTE DRAINAGE

1.0Design Scheme:

The main eastbound and westbound lanes of Superstition Freeway, extending from

Ironwood Drive to US 60, are designed to be constructed on fill material at an elevation

above the natural grade. The height of fill varies from as little as one foot (+/-) to over

twenty-four feet. The Freeway on-ramps and off-ramps are also to be constructed above

grade on fill, with the exception of a short length where each ramp profile dips below

grade prior to joining the existing or proposed arterial crossroad.

To prevent erosion of the embankment slope face, non-hazardous curbs are used to

direct pavement runoff into a gutter extending the full length of the mainline roadways

and the ramps. A typical cross section of the non-hazardous curb is shown as Detail A in

Appendix B. Gutter now is drawn off into catch basins which are spaced such that gutter

now spread does not exceed the criteria set forth in Section 102.3.1 of Appendix A.

Stormwater enters catch basins through grated inlets and slotted drains.

Two schemes for removal of the pavement runoff were considered. In one scheme a

series of catch basins would be connected together with storm drain pipe, and

concentrated runoff would be discharged into the existing washes or swales which

traverse the Freeway R/W. This scheme was not adopted, primarily because of concerns

regarding the erosive effect of increased pavement runoff concentrated onto privately

owned property downstream of the Freeway R/W.

A second scheme, which was adopted and is shown on the drainage plans in

Appendix B, provide for releasing runoff from catch basins through a storm drain that

outlets at the toe of the Freeway embankment. With the exception of catch basins that

collect runoff from the crest point of Freeway underpasses and discharge peak flows of

up to 6 cubic feet per second (cfs), discharges from individual catch basins in other

locations throughout the alignment are generally less than 1 cfs. It is assumed that

discharges on the south side, i.e., downstream of the Freeway, will have sufficient space

1 -1
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to spread out and become distributed into existing overland drainageways so that flow

• patterns at the edge of the R/W will closely approximate natural conditions.

On the north side of the Freeway, the on-site drainage scheme is integrated with the

off-site drainage scheme. That is to say, pavement runoff is discharged into facilities

designed primarily to handle ~ff-site runoff intercepted by the p~oject. These drainage

features are fUlly described in Section II. The following narrative briefly describes the
--------------;>

drainage interface on the north side of the Freeway from the beginning of the project to

the termination at US 60.

•

•

i)Between Ironwood Drive and the Noeth D.iversion Dam, the pavementr~noffwill be
discharg~d into an i~te-;;;~ti~~--d~~h. R~~~~i-w~t-o~-~t'~i~~--1-2-50;O'O"Willbe-'conveyed
~----_.~.~-----."----'--"------- ,-~~.__._._--
westwards to Ironwood Drive where it will pass into a culvert and enter a drainage

system designed under a separate contract. Runoff between Station 1250+00 and the

North Diversion Dam (Station 1262+00) will enter a culvert at Station 1250+35 and pass

under the Freeway into an existing wash.

ii)Pavement runoff between the North Diversion Dam and Idaho Road will be discharged

into a detention basin. Flows from the detention basin empty into the North Diversion

Dam collection channel and are taken under the Freeway in a culvert located at

approximately Station 1262+00.

iii)Between Idaho Road and Tomahawk Road, the pavement runoff will flow into the

Weekes Wash detention basin. Runoff from the ramps at each end of this reach will flow

into the detention basin through interception ditches which extend from arterial

crossroads. Flow from the basin passes under the Freeway in a culvert at Station

1315+00 and enters a concrete lined channel.

iv)Between Tomahawk Road and the junction with US 60, the off-site drainage scheme

calls for surface runoff to pass under the Freeway in a series of culverts located in well

defined washes and natural swales. In this reach, pavement runoff discharged through

storm drains will be collected by a system of ditches at the toe of the Freeway

embankment and conveyed to the nearest culvert.

2.0Storm Drain System:

1-2
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The on-site drainage design procedure and methodology follow the criteria set forth

in References 1 and 2 listed in Section III. A discussion of that criteria is presented in

Appendix A. This sub-section of the report describes the on-site drainage features and

summarizes the applicable criteria.

The storm drain system for the eastbound and westbound roadways and ramps consist

mainly of a series of strategically located single catch basins connected to a downdrain

that outlets at the toe of the Freeway embankment. At some locations, generally

immediately upstream of the gore sections and at the sag points, up to three catch basins

are linked together so that both roadways and the median are connected to a single

downdrain. Mainline catch basins are a non-standard special structure as shown in Detail

AA of Figure B-2 in Appendix B. Median catch basins are standard ADOT Standard

C-15.80.

In general, catch basins are located so as to maintain the maximum gutter flow

spread criteria previously referenced. On the milder slopes, however, where gutter

capacity is reduced, 50-foot lengths of slotted drain are used to minimize the number of

catch basin/downdrain installations. On the steeper slopes, slotted drains are used to

supplement the interception capacity of the catch basin grate inlets. Gutter flow

hydraulic parameters, i.e., flow depth, velocity, and topwidth, are calculated using the

Manning's Equation with a roughness coefficient of 0.015. On vertical curves, the slope

used in the equation is the average of the computed instantaneous slope at points 25 feet

upstream and downstream of the point of interception. Great inlet and slotted drain

capacities are calculated using the criteria discussed in Section 102.3.3, Appendix A.

Most downdrains are outletted at the toe of the embankment fill so that runoff can

enter existing drainageways. At some locations, however, the fill height does not provide

sufficient head and the downdrain is either extended into a ditch (or detention basin), or

a shallow ditch is excavated from the embankment toe to daylight. A flared end-section

is provided for each downdrain to reduce the potential for erosion. When the slope of the

downdrain exceeds two or three percent, an elbow is provided about 12 feet from the

end-section and the remaining stormdrain is flattened out to reduce the outlet velocity•

1-3
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The storm drain system for the crossroads will consist of the ADOT Standard

• C-15.10 catch basins with curb inlet and interconnecting pipe conduit. Outlets for the

system are generally into roadside ditches or into culvert manholes.

The location and configuration of all on-site drainage facilities are shown on the

plan sheets presented in Appendix B•

•

•
1-4
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SEeTlONU

• OFF~ITE DRAINAGE

1.0 General:

The section of Superstition Freeway from Ironwood Drive to US 60 traverses a

known flood plain and, because of its elevated construction, acts as a dike to floodwaters

flowing\ in a generally northeast to southwest direction. An extensive~hy.drologic and

hydraulic study was performed to analyze upper watershed runoff characteristics, to

model existing overland flow patterns, and to estimate the magnitude and duration of

hydrographs flowing into the project R/W. The results of this study are published in a

separate document entitled "Superstition Freeway - Comprehensive Off-site Drainage

Plan ll
, (Reference 10). The Plan also includes preliminary Type, Size and Location

(T,S & L) Plans for drainage structures considered necessary to pass surface runoff

through the project with least impact to downstream properties. The off-site drainage

facilities described in this report are based on the preliminary T, S & L Plans; modified

• as necessary to reflect updated topographic information and freeway design.

2.0 Design Scheme:

___~~.~E~te .drainage ... s~.~:I1l~...~as .~~:'.~_i~~!~~.~~__.:~e
~PhY__!.ha~I~~dP_~char~<:~~~iS~!~~~~~~!~]2~~~fe~.~_s_5>u~!~!..C?J.JJ:W.Q!:~.
~emaintained wherever possible, especially in those areas where abutting

~----"--~--------------._,--,.-....>-~.~.---~---- ........---.._-~-,.------~.,,.-.,,-~ ..-..-..----~'~------->
properties are residentially or commercially developed. These goals were difficult to

achieve, partly because of the nature of the project, the terrain, and the extremely high

rates of flow to be handled, and partly because development of private property outside

of the R/W has not, in many cases, maintained the pattern of existing drainage channels

approaching and continuing downstream from the project area. For these reasons, the

Plan concluded that construction of peal<-attenuating detention basins would provide the

optimum drainage solution for two reaches of the ~r_e~_V{ay alignment; between the North

Diversion Dam and Idaho Road, and between Idaho Road and Tomahawk Road. In the

former, discharges from the basin would be released into an existing channel; in the

latter, a new channel would be constructed to remove basin releases. In both instances,

•
II -1
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•

the result of detention basin construction will be to relieve flooding concerns in

downstream properties by removing the threat of off-site generated floodwaters.

The off-site drainage Plan concluded that for the remainder of the Freeway

alignment, i.e., fromJron-W.Ol2d-Dti~to the North Diversion Dam and from Tomahawk

Road to US 60, th; off-site generated- surf-;~~-~~~ff-~;~---b-e-passedthrough culverts

located under the Freeway in existing drainageways, and that this method would not

significantly impact existing floodplain conditions outside of the Freeway R/W.

3.0 Design Methodology:

This sla~tion_ofth~methodology associated with final~_esign__~!
~_. ._------_.......-...__ .--

the following off-site drainage facilities.-----. .._.. ------~-_.---------

o North Diversion Dam detention basin---------------.....

o Weekes Wash detention basin--------- ~'"
--_._ .. _._--._---..--._.--~

o Pass-through culverts

~sign_of the__de.!enti~!L.~asin~_!"8:~ based on. providing suffi~!:f!-_t_s_t()-r!!K~-~J!P~~!ty

and oUI~t~ap~bility to attenu~te and safuiy pass-th~o~ the lO()-year,~.!Jlourduration
_____..---.---....----·-'--·"··--~·.--·-~·.--'-"-~'h·,...."··' ..o .. v_. .,_""-·-....-~~__... -____.,;.,.~ ·_~-~'---·--·--··__~~·_---··_~.r··-'·--"'· ......-._--"~- ...--....

storm runoff hydrQ.g~aph. Culverts were sized using the ~_O-year, 24-hour duration storm
~ -._--~--~----~_._-----------_.._" .........._---_ ... ---.-.._-.-----.:-._---_.._-----..-----
peak discharge. A check was then made to ensure that headwater elevations required to

pass the lOO-year peak discharge through the culverts would. not produce flooding

conditions outside of the R/W or cause inundation of any portion of the Freeway traveled

way.

DetenJi9n basin design does not incorporate dead storage capacity. The outlet is
~ ---~----~.---._.,-.,----- ...__ .-_.-. '-- -i"-'---"'" __ ._. __ •__•__._.__~_.__. __ . ..'"------'-.~-".-.

located at the low point and the bottom of the basin is sloped to provide complete

drainage. To protect against erosion, the side slope cuts are maintained at a minimum 4

horizontal to 1 vertical. For additonal protection, the slopes perpendicular to the path of

the incoming surface runoff are reinforced using soil cement. Other criteria and

standards governing hydrologic and hydraulic design of off-site drainage facilities are

presented in Appendix E of Reference L~

II - 2
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3.1 North Diversion Dam Detention Basin:

The North Diversion Dam detention basin will be constructed parallel to the

Freeway and will extend from the North Diversion Dam at about Station 1262+00 to

Station 1285+00, near the Idaho Road underpass. The basin will intercept all overland

flow entering the R/W from the north and northeast between these stations. Several

different configurations were evaluated during the process of establishing the optimum

basin layout. A single basin configuration utilizing all the available surface area between

the Freeway embankment and the north R/W was found to provide sufficient storage

capacity with minimum maintenance reg!lirement~. Basin discharges will pass into an

existing collector channel located at the toe of the upstl'~_~~of the North Diversion

Dam and be conveyed south towards Baseline Road. This receiving channel is hereinafter
--------~

referred to as the North Diversion Dam channel.

A storage capacity vs. elevation curve for the basin is provided as Figure 11-1. At

the spillway crest elevation of 1630.Q.!eet, the surface area of the basin is approximately

7 acres, and the storage volume is about 35 acre-feet•

A graphical representation of the design inflow hydrograph is presented in

Figure 11-2. The graph shows that the main stem of the hydrograph rises sharply to a

peak discharge of a little over 500 cfs and then recedes almost as quickly.

The mass curve method was used to route the design inflow hydrograph through the

basin. Routings were performed for different outlet conditions based on alternative

outlet conduit geometry and tailwater considerations.

Tailwater conditions affect the rate of outflow from the basin and consequently

impact the maximum depth of ponding. Tailwater conditions used in the routings ranged

from those produced by a tOO-year in-channel hydrograph, (provided in the off-site

drainage report), to those produced by basin discharge only, i.e., no additional in-channel

discharge. Figure 11-3 presents a stage vs. discharge curve for the North Diversion Dam

channel at the detention basin outlet. The curve was established by computing a series

of backwater profiles for different rates of flow in the channel from downstream of the

Freeway culverts. At the basin outlet, the water surface profiles for the higher

discharges are controlled by the headwater depths necessary to pass flows through the

Freeway culvert.

II - 3
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Outlet conduit geometry is a function of pipe size and shape. To obtain the conduit

• geometry considered most suitable for the basin, a variety of circular and rectangular

shaped pipes were analyzed under all tailwater conditions. Based on criteria such as

maximum depth of ponding, peak basin discharge, and time to empty the basin, a 48-inch

diameter concrete pipe outlet conduit was selected. A flapgate will be provided at the

outlet of the conduit. This valve will prevent backflow from the channel into the basin

during those times when water surface elevations in the channel exceed those in the

basin.

A graphical representation of the basin outflow hydrograph is shown in Figure II-2.

Tailwater conditions affecting this hydrograph are those produced by the 100-year in:­

channel hydrograph. The discontinuity in the hydrograph is the result of high in-channel

water surface elevations causing a closure of the flapgate and subsequent non-discharge

from the basin. A tabular display of the routing parameters is presented in Table II-l. It

can be seen that the maximum basin discharge is approximately 107 cfs and occurs at a

basin water surface elevation of about 1629.2 feet. This elevation provides for a

freeboard of about 1 foot to the spillway crest. The routing data of Table IT-1 also

indicates that the basin operation cycle for the 100-year flood will be in the order of

• about 13 hours; 4 hours to reach the maximum ponding level and about 9 hours to empty.

An important consideration in design of the basin outlet was the need to prevent

high outflow rates combining with high in-channel flows to produce overburdening rates

of discharge in the existing channel. Figure II-4 shows that for the selected

configuration, the 100-year peak flow in the channel upstream of the basin outlet is not

increased by basin discharges. A similar result was obtained when the 50-year flood

condition was analyzed. If a zero discharge condition is assumed in the channel upstream

of the basin outlet, then a maximum basin discharge of about 98 cfs will result when the

100-year flood hydrograph is routed. This rate of flow is well within the capacity of the

existing North Diversion Dam channel.

3.2 Weekes Wash Detention Basin:

•
The Weekes Wash detention basin is designed to intercept overland floodflows

associated with Weekes Wash, a major drainage route conveying storm runoff from the

watershed headwater areas on the slopes of the Superstition and the Goldfield

Mountains. The basin will be constructed parallel to the Freeway and will extend from

II-4
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TAaLE 11-1
SUPERST IT I ON FREEWAY PROJECT
JOB NO: 1154.01
NORTH DIVERSION DAM DETENTION BASIN
100-YEAR FLOOD ROUTING

• 48-INCH DIAMETER OUTLET PIPE
100-YEAR IN-CHANNEL HYDROGRAPH
RUN DATE : 08-24-1987 Page No. 1

-------+--------+------+---------+---------+-----------+----------+----------+--------+--------+---------+---------
ASSUIlE ASSUME BASIN BASIN iAILWATER COMPUTE

TIME ACCU". QAVE ACCUII. STORAGE SURFACE TAILWATER SURFACE BASIN OUTFLOW OUTFLOW OUTFLOW
IHRl INFLOW FOR DT OUTFLOW VOLU!'IE ELEVATION DISCHARGE ELEVATION INST. AVE FOR Dr TOTAL

IAC-FTl (CFSl IAC-FTl IAC-FTl IFEETl (CFSl (FEETl ICFSl rCFS) IAC-FT) iAC-FTl

-------+--------+------+---------+---------+-----------+----------+----------+--------+--------+---------+---------
8.00 0.00 0.0 0.00 0.00 1623.51 1 1623.02 0.1 0.0 0.00 0.00
8.20 0.02 0.1 0.00 0.02 1623.53 2 1623.03 0.2 0.2 0.00 0.00
8.40 0.05 0.2 0.00 0.04 1623.S7 4 1623.05 0.6 0.4 0.01 0.1l1
8.60 0.09 . O.b 0.1l1 0.07 1623.61 5 1623.07 0.9 0.8 0.01 0.02
8.80 0.14 1.2 0.03 0.10 1623.66 6 1623.09 1.3 1.1 0.02 0.04
9.00 0.20 1.b 0.06 0.14 1623.72 9 1623.12 1.7 1.5 0.03 0.07
9.20 0.27 2.0 0.09 0.19 1623.77 10 1623.15 2.2 2.0 0.03 0.10
9.40 0.36 2.5 0.13 0.22 1623.85 13 1623.18 2.e 2.5 0.04 0.14
9.60 0.46 3.2 0.19 0.27 Ib23.92 14 1623.21 3.5 3.1 0.05 0.19
9.80 0.59 3.8 0.25 0.33 1624.00 19 1623.26 4.1 3.8 0.06 0.25

10.00 0.71 4.1 0.32 0.40 1624.02 20 1623.29 4.3 4.2 0.07 0.32
10.20 0.88 4.3 0.39 0.49 . 1624.05 23 1623.32 4.4 4.3 0.07 0.40
10.40 1.08 4.6 0.46 0.62 1624.09 27 1623.38 4.7 4.6 0.08 0.47
10.60 1.31 4.9 0.54 0.77 1624.13 31 1623.44 5.1 4.9 0.08 0.55
10.90 1.59 5.3 0.63 0.96 1624.19 37 1623.S4 5.5 5.3 0.09 0.64
11.00 1.94 5.8 0.73 1.21 1624.2b 45 1623.64 6.1 5.8 0.10 0.73

• 11. 20 2.36 b.4 0.83 1.52 1624.35 S4 1623.77 6.7 6.4 0.11 0.84
11.40 ? ~~ 7 '1 0.95 1. 95 1624.47 70 1624.00 7.7 7.2 0.12 0.96•• 'tv ..
11.60 ~ • 4 8.4 1.09 2.55 1624.65 98 1624.19 9.1 8.4 0.14 1. 10oJ.o.
11.80 5.71 4 r, 1. 17 4.55 1625.15 2bl 1625.26 0.0 4.5 0.07 1.17.~

12.00 11.21 0.0 1.17 10.04 1626.19 612 1627.33 0.0 0.0 0.(;0 1.17
12.20 19.33 0.0 1.17 18.16 1627.52 859 1629.66 0.0 0.0 0.00 1.17
12.40 26.16 14.3 1. 40 24.75 1629.53 76b .1628.15 29.9 14.4 0.24 1. 41
12.60 30.3b 58.7 2.37 27.99 1629.02 590 1627.21 86.9 57.9 0.96 2.37
12.80 33.14 96.9 3.97 29.17 1629.19 454 1626.45 106.3 9U: 1.60 3.97
13.00 35.05 106.3 5.73 29.31 1629.21 354 1625.96 107.3 106.8 1.77 5.73
13.20 36.49 107.3 7.50 28.97 1629.16 292 1625.47 106.7 107.0 1.77 7.50
13.40 37.64 106.1 9.26 28.38 1629.07 253 1625.21 105.5 106.1 1. 75 9.25
13.60 38.61 104.4 10.98 27.62 1629.96 226 1625.04 103.4 104.5 1.73 10.99
13.90 39.49 101.1 12.66 26.92 1629.84 204 1624.99 98.9 101.1 1.67 12.65
14.00 40.24 97.6 14.27 25.97 1628.71 189 1624.79 96.5 97.6 1.61 14.27
14.20 40.95 95.1 15.84 25.11 1629.58 179 1624.72 93.9 95.2 1.57 15.94
14.40 41.62 92.6 17.37 24.24 1628.45 169 1624.66 91.3 92.6 1.53 17.37
14.60 42.24 90.1 19.Bb 23.38 1629.33 163 1624.62 99.9 90.1 1.49 18.96
14.90 42.94 97.6 20.31 22.53 1628.20 156 1624.58 86.4 87.6 1.45 20.31
15.00 43.40 85.1 21.71 21.69 1629.07 150 1624.53 83.9 95.1 1.41 21.71
15.20 43.53 92.1 23.07 20.46 1627.88 90 1624.07 80.4 92.1 1.36 23.07
15.40 43.53 78.0 24.36 19.17 1627.68 76 1624.04 75.9 ,79.1 1.29 24.36
15.60 43.53 73.3 25.57 17.96 1627.49 71 1624.01 71.0 73.4 1.21 25.59
15.80 43.53 68.7 26.71 16.92 1627.31 67 1623.95 66.6 68.8 1.14 26.71
16.00 43.53 64.4 27.77 15.75 1627.15 62 1623.89 62.4 64.5 1.07 27.79
16.20 43.53 60.5 28.77 14.76 1626.99 59 1623.84 58.7 bO.6 1.00 2B.79• 16.40 43.53 56. 7 29.71 13.82 1626.83 55 1623.79 54.7 56.7 0.94 29.72
16.60 43.53 52.8 30.59 12.95 1626.69 51 1623.73 51.0 52.9 0.B7 30.59
16.80 43.53 49.4 31.40 12.13 1626.54 48 1623.69 47.6 49.3 0.82 31. 41
17.00 43.53 46.0 32.16 11.37 1626.41 45 1623.64 44.6 46.1 0.76 32.17
17.20 43.53 43.0 32.87 10.1,6 1626.29 42 1623.59 41.6 43.1 0.71 32.88
17.40 43.53 40.2 33.54 9.99 1626.18 39 1623.55 38.9 40.2 0.b6 33.55



•
TABLE II - 1 (contJ

SUPERSTITION FREEWAY PROJECT
JOB NO: 1154.01
NORTH DIVERSION DAM DETENTION BASIN
100-YEAR FLOOD ROUTING
48-INCH DIAMETER OUTLET PIPE
100-YEAR IN-CHANNEL HYDROGRAPH
RUN DATE: 08-24-1987 Page No. 2
-------+--------+------+---------+---------f-----------+----------+----------+--------f--------+---------+---------

TIME ACCUI'l.
IHR) INFLOW

IAC-FTl

ASSUME
GAVE

FOR DT
ICFS)

ASSUME
ACCUK.
OUTFLOW
(AC-H)

BASIN
STORAGE
VOLUI1E
(AC-FTl

BASIN
SURFACE

ELEVATION
IFEETl

TAILWATER
DISCHARGE

(CFS)

TAILWATER
SURFACE
ELEVATION

IFEETl

BASIN OUTFLOW
INST. AVE
(CFS) (CFS)

COMPUTE
OUTFLOW
FOR DT
lAC-H)

OUTFLOW
TOTAL

(AC-FY)

•

•

-------+--------+------+---------+---------+-----------+----------+----------+--------+--------+---------+---------
17.60 43.53 37.4 34.15 9.37 1626.08 36 1623.52 36.1 37.4 0.62 34.16
17.80 43.53 35.0 34.73 8.80 1625.97 34 1623.49 33.8 35.0 0.58 34.74
18.00 43.53 32.6 35.27 8.26 1625.87 31 1623.45 31.2 32.5 0.54 35.28
18.20 43.53 30.0 35.77 7.76 1625.77 29 1623.41 28.8 30.0 0.50 35.78
18.40 43.53 28.8 36.24 7.28 1625.68 27 1623.39 26.5 27.7 0.46 36.23
18.60 43.53 25.5 36.67 6.86 1625.60 25 1623.35 24.5 25.5 0.42 36.66
18.80 43.53 23.5 37.05 6.47 1625.52 23 1623.32 22.6 23.6 0.39 37.05
19.00 43.53 21.7 37.41 6.12 1625.46 21 1623.30 20.9 21.8 0.36 37.41
19.20 43.53 20.3 37.75 5.78 1625.39 20 1623.28 19.7 20.3 0.34 37.74
19.40 43.53 19.3 38.07 5.46 1625.33 19 1623.27 18.9 19.3 0.32 38.06
19.60 43.53 18.4 38.37 5.16 1625.27 18 1623.26 18.0 18.4 0.30 38.36
19.80 43.53 17.6 38.60 4.87 1625.21 17 1623.25 17.2 17.6 0.29 38.66
20.00 43.53 16.8 38.94 4.59 1625.16 16 1623.23 16.4 16.8 0.28 38.93
20.20 43.53 16.1 39.21 4.32 1625.11 16· 1623.22 15.7 16.1 0.27 39.20
20.40 43.53 15.3 39.46 4.07 1625.06 15 1623.21 15.0 15.3 0.25 39.45
20.60 43.53 14.7 39.70 3.B3 1625.01 14 1623.20 14.3 14.7 0.24 39.69
20.80 43.53 13.9 39.93 3.60 ~624:95 13 1623.19 13.5 13.9 0.23 39.92
21.00 43.53 13.0 40.15 3.38 1624.89 13 1623.1B 12.6 13.0 0.22 40.14
21.20 43.53 12.1 40.35 3.18 1624.83 12 1623.17 11.7 12.2 0.20 40.34
21.40 43.53 11.3 40.53 2.99 1624.78 11 1623.16 11.0 11.4 0.19 40.53
21.60 43.S3 10.6 40.71 2.82 1624.73 10 1623.15 10.2 10.6 0.18 40.70
21.80 43.53 10.2 40.BB 2.65 1624.68 10 1623.14 9.7 10.0 0.16 40.87

-------f--------f------+---------+---------+-----------+----------+----------+--------f--------+---------+---------
MAXIMUM BASIN WATER SURFACE ELEYATION : 1629.21 Feet PEAK BASIN DISCHARGE 107.3 Cfs @13.0 Hours
MAXIMUM TAILWATER ELEYATION : 1628.66 Feet PEAK TAILWATER DISCHARGE: 859.0 Cfs @12.2 Hours

•• BASIN OPERATION CYCLE = 13.80 Hours .1

NOTES: 1) Basin Inflow Hydrograph : FILE "NDBAI00"
2 ) Basin Storage-Elevation Data : FILE "NDBASIN"
3 ) Tailwater Inflow Hydrograph : FILE "NDCHI00"
4 ) Tailwater Stage-Discharge Data: FILE "NDCHAN"
5 ) Spillway Discharge Data : FILE "NDSPILL"
6 ) OUTLET CONDUIT: 48" Dial Pipe

Inlet Control Headwater-Discharge Data: FILE "48INRCP'
Conduit Length = 102 Inlet Invert = 1623.S Outlet Invert = 1623
Headloss Coefficient [kJ =0.0002114; where HLo•• = k f Q2

Full Flow Discharge Coefficient [Cl = 68.80; where GOutl.t =C f HEffo.~

Maxilul Flapqate Loss ISublerged) = .2064 Ft



•
· .

800 .; : .

700 : , , .. :

.. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .... .. . .. .. .. .. . .. ...... .... .. .. . .. .. .. . .... .. ........... .. .. ... '

.. .. . .. .. .... .. .. .. .. .. .. .. . . .. .. .. .. .. .. .. .. .. .... .. .... .. . . .. .. .. .. .. . .. ..
" .

·
600 - : :

· .· .

I
I
I
I: '

.. \ : : ~ : .
\
I

· ,\.
, . I' . . :

500 .. - : : i : : : , ",.:, .. , .. '
· : I . ---- :UPSTREAM OF :

: I .BASIN OUTLET :

: : I ;DOWNSTR~AM OF
-. I ,BASIN OUTLET
~ 400 : : \ : : : : .

(j
'- \

\

~ 300 ;--- . . . .. . \ : . . . . .. . . . . . '. . . . . . . : .

~ I
<::( \
...,... \ . .
-.l... .: \: • • ,() . ,

(" 200 :... . . . . .. :. , \ ' : . .. '" . . : .. . . . . . . : " .
v J '. \' • • •- .
C) \ :

\ .
\ :

· \.
100 :. . . . . . .. : ~ :..... ..

, , '

, "-. .......
, --

•

•
Ol-=::~:=:=.i----r--;---r--~---,-----...;~-r---i---.--~~-

8 9 10 I I 12 13 14 15 16 17 18 19 20
ELAPSED TIME (HOURS)

SUPERSTITION FREEWAY PROJECT
NORTH DIVERSION DAM DRAINAGE CHANNEL
IOO-YEAR HYDROGRAPH, UPSTREAM AND
DOWNSTREAM OF BASIN OUTLET

FIGURE II~4



about Station 1295+00, near the Idaho Road underpass, to approximately Station 1336+00,

• just west of the Tomahawk Road underpass.

Weekes Wash is currently channelized from north of US 60 t~.;::.~..2ulhern.AY~!!~. fy,.)1.
--irom Southern Avenue to the Freeway ~-as-b;;nrilledin and graded· a"l

-------..._,-~-,.,---------.....~---- , ' ---_._.,-~'--_:_-~,-_.-~-~.~-~.~~"'.._.,~ ..--~.

over. This work was done previously during an aborted attempt to residentially develop
r-----.-.-----.-..-...._. ~-.~~ .~_-.- ..~.---.--- ---__-.--.~~_._~...~~ .._cr•••.••• ,__...:,,<. ~·_ •.. _.__~.__."~"_~,__.~._.•.. ,""._, .. .." '"~~.,, __~~ .• - -",

what is now a portion of the Freewl!Y_ RIW.. From the south edge of the R/W, the channel
~-_ ___ ._ .. . ----- ~ ..,..._.... __.. "'~_._~~- ....._._.__._,_."..... -.-w-...""__.-_..~- ... _,. " --'

remains in its natural condition, and extends southwards past Baseline Road towards the
~._-- ...._~_·----.,.-_....~c, -~_"_~~ :---_.~ ~._._~__ _ --.__

Powerline Dam forebay. Hydraulic analyses indicate that the existing channel capacity
~,._--_.~~------_.~_.~'-.,-:~-_•.._--.-_.. _..-_._._"'-.-.-,--" _._~~.-_.-._.. _ ..~_ , -_.-_.,..• ,._.~." ..__._.~-, -_.---.. , .._.. -".-- - .. '" .. -.._-.,,-~

increases from under 100 cfs at the R/W to about 2,000 cfs south of Baseline Road.
-------------- -<••_ •._----~-._---_._.--- .• - •.~".~~_._~-_.,,---

13~£~~~~_?f"~!~~~,h!glL'(~I~£i!!~~.. _~ssocia,J~q ..wi1!L1!l()~~ .9i~~.~ar~es and--th·enafure·orth~.
underlying.~()g ch~£acteristics, the potential for severe erosion and scour in the natural

channel during a major flood eveiitls·substantial•. _

•

•

Several different basin layout configurations and outlet channel alternatives were

evaluated during final design. The existing Weekes Wash was evaluated for use as the

outlet channe~, however, this option was discarded when basin configuration alternatives

failed to provide the storage required for sustaining acceptable rates of outflow. The

feasibility of enlarging and lining the existing channel was then evaluated. However, this

alternative was discarded because of R/W considerations. The existing channel

alignment passes diagonally through several small private holdings between the Freeway

and Baseline Road. Acquisition of R/W for the new channel would fragment properties

and would, in all likelihood, result in condemnation and purchase of substantially more

real estate than necessary.

The de!ention basin/outlet channel configuration shown in the drainage plans in
~-.-.- ---~----- ---------_•.-------"". "- .-.--_...._/- •.••. <

ApEendi!_<2-1~~_onsidered to be the most cost-effective and hydraulically ~~~.!L~
----.-.-- .---~---._----- -------------
alternative. A storage capacity vs. elevation curve for the basin is provided in
~-~.--_._---_ .._._~ .•..... _.~ ................--- -_._._-_.-•...-..-
Figure II-5. At the top-of-basin e,le.,,-~~~()n of 1650.0 feet, the s..!!!iac.e area of the basin is
~'--' ..'~... ' .. ' ...-'._-_._--- --
approximately 24 acres and the storage volume is about 220 acre-feet. An outflow

~_._----~-----------_'_---------------~----_'_----~_'~....~--._--------------'

discharge vs. elevation curve is also provided in Figure II-5. The curve is based on the

headwater requirements to push water into the two 12-ft. py.-l-2-f.t...J:oncrete box culverts
~-~._----- - ~.

which corrtprise the outlet. A graphical representation of the design inflow hydrograph is

presented in Figure II-6. The peak rate of inflow is shown to be about 4,300 cfs. The

mass curve method was used to route the design inflow hydrograph through the basin

using the storage and discharge curves of Figure II-5. A tabular display of the routing

II -5
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•

•

•

par~IIleters il?pres~nted in Tabl~JI:? It c~n Q~ seen that the maximum basin discharge
~------- -- -- - -._- -_.. _-_.----.-------.-.-..- - ~ _. _.- -_.._._.,------...__.-.__._----~---_.~ .._---_._-_._---,_..-_.__..---_.•,--,.-

w~!~be _~~~!o~i~a~~!y~!~?_~ ~~_~ and will occur at a wa!~~s~~face elev.t3:!~~~~~~.._~_6~~.0~ 819)//1/
feet. At this elevation which rovides a freeboard of about two feet to the top of the

ba~i~:-~~~roximately178 acre-feet of rulli?ILis=~;ored.--Th;~i~g--dataof-Tabi~-ii-=2-- (i(-II
~----_.._------~._ ...--_.--~-..._,_._._--------------------, ..--- .....,,-~-"--~-_.--_._ ..~-.------,,~--, .•. _._ .. - ,,-_.~. -_.._._--........-..._~_.

also indicates that the basin operation cycle for the 100-year flood will beJn the order of
_______---'"--·-·---·--·······--··,······ ... v .•• _.,, __ •. , ....._ .•- .. __ .._.".-_.~-_ .._-,~- -......_-_._-, ... __..'""'•••_._..,..........-,--.~~~.•--~._-,_._.. - , ..•--.~.• "._ .•~-

about 14 hours; 6 hours to reach the maximum ponding level and about 8 hours to empty.
r---..... --.--~--.--._-'"-. ..-=_~__.•.-~-~-._~.---"'._e ..-...-... -..... - --'-.- . _,_, __ .,:.:~_ ... " ._ .... ,~_,~_.,_.~,~.-- ..---.,--.~-" .......-.

• ". '~·',"M_._" __··_~__

__!hEu)tltletcharrI}!~1-wl!L!E!!Q.!L1h~.fu?y.!~L~~-.!~_Ro~~, ~!_i~~_~_o l1!-!he_ Fr~eway to AletJ
Baseline Road. Just south of Baseline Road, the channel will curve and~onll~.Q1jDtQ.Jhe chall/) f /

r--.-__~_~ __.~~~~_~,,,,,~ , ,_,_ .- ,...".",_.,,', ..~.,,'-_-_.~'-_._-'"--'"---_ ...- .._--'~.~~_.,,~~_._~ .....-._....... __.__~_~'.__~_, __._....,.-" .. -~~"' ~~~."

existing Weekes 'Wasli"channel. Several different cross-sectional configurations were'---- --r-...... ·.-'-..· .'---,,,- ... ", .. '" .. ',- ... _~.--~- ..~,------"".--
evaluated for the channel. To _Il1!ni~izeconstruction __:~~~.~~__.:r.()~~-'""Se~_~!<:>~~.~~~~ ~ \e@J~ Dd-
,.~~~-:~~.~~ ..~~~~ horizontal to ~n~ ve~~c~l_.t?a(_~l1ia_~e. ~:!~for:_:.~-\,{~~S.oi1 ce~:~t ('h",,,,,e 1\
were considered. However, because of the depth of channel excavation, this

.....---_._-_..._---'--------
configuration would cause excessively wide R/W requirements. A channel with steeper

sideslopes would require less R/W, but would have to be concrete lined and consequently

would be more costly to construct. Based on discussions between ADOT representatives,

adjacent land owners, the City of Apache Junction, and Pinal County, it was determined

that design of the channel should reflect a balance between hydraulic efficiency and land

requirements, and that incorporation of steep sideslopes to achieve this goal would be

appropriate. ~_~.-!~~_Qf~-pp~D:(;U~QJ.1I1L~~l~~t~<i.~h.a~~..~~~.haye a BleecLoJ

'::~~::e~:~.;:~e~:r~:::t:;~:e::~Q:~·::i~:i-~~~i:;:tE~j~~;~:r:~:{:;-I;:~::~ h~ n~ e )
• __~" ._' ...... ~-O-C"-..~~.~._.~... ,, ~, ~-~"......"',_"_.. .J.~,__,'. -•. ' -" ."-"., -.".,- " ....' •. '- " -'~"-~-'~'~__".T'~.,~

60 fee~ch side of the channel centerline, is proposed ~ould provide for _f~!~E~..

development of paralleling access/maintenance roads. The channel will be about 3,150
-------.:-..-------,---~-~---------..- ---_._---._- .- ... , -.-',.

feet long.
~-

I

Baseline Road currently passes through Weekes Wash in a dip section. When the new B~J e' I) ~ e____~~~~-=-=~~_=_=_:.:.:-:~~~"'---=e:-=-~ --..... ._-- -_::--.~ ------------,
channel is constructed, the di section will be replaced with a two-lane bridge ~":"5 pef>

~No provision is made for runoff f~dj~c-entprope~tie;-t~-b~-·d~;i~edi~VJ/lt
~annel. Since the existing Weekes Wash will continue to be used as a drainage \4011.

facility between the southerly Freewa~ R/~ and the connection to the new channel',..::.,t,-,-,wc..=o,--_

5-foot diameter pipe culverts will be installed to pass runoff into the new channel. These

culverts will intercept the new channel just upstream from the Baseline Road bridge.

II - 6
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TABLE n-2
SUPERSTITION FREEWAY PROJECT
JOB NO: 1154.01
WEEKES WASH DETENTION BASIN
100-YEAR FLOOD ROUTING

• 2- 12 I X 12 • BOX CULVERT OUTLET
RUN DATE : 08-24-1987 Page No. 1

--------+--------+--------+---------+---------+-----------+-----------------+---------+---------
ASSUME ASSUME BASIN BASIN COMPUTE

TIME ACCU". DAye: ACCU/'l. STORASE SURFACE BASIN OUTFLOW OUTFLOW OUTFLOH
IHRl INFLOW FOR DT OUTFLOW VOLUME ELEVATION INST. AVE FOR DT TOTAL

IAC-FT> ICFSi lAC-H) (AC-FTl IFEETl ICFS) ICFS) lAC-H) (AC-FTl
------~+--------+--------+---------+---------+-----------+--------+--------+---------+---------

7.20 0.01 .0.0 0.00 0.01 1636.00 0.2 0.1 0.00 0.0(1
7.40 0.03 0.2 0.00 0.03 1636.01 0.7 0.5 0.01 0.01
7.60 0.07 . 1.1 0.02 0.05 1636.01 1.3 1.0 0.02 0.03
7.BO 0.14 1.9 0.05 0.09 1636.02 2.1 1.7 0.03 0.05

/

9.00 0.23 2.B 0.10 0.13 1636.02 3.2 2.7 0.04 0.10
8.20 0.35 4.0 0.16 O.lB Ib36.03 4.4 3.B 0.06 0.16
9.40 0.50 5.4 0.25 0.25 1636.04 6.1 5.2 0.09 0.25
B.CO 0.70 7.2 0.37 0.33 1636.06 B.O 7.0 0.12 0.36
B.80 0.95 9.1 0.52 0.43 1636.08 10.3 9.1 0.15 0.51
9.00 1.26 11.7 0.72 0.55 1636.10 13.2 11.9 0.19 0.71
9.20 1.64 14.8 0.9b 0.69 1636.12 16.5 14.9 0.25 0.90
9.40 2.11 18.3 1.2b 0.84 1636.15 20.4 18.4 0.30 1.26
9.00 2.6S 22.6 1.64 1.04 1636.19 25.1 22.7 0.3B 1.64
9.80 3.42 2B.3 2.10 1.32 1636.24 31.8 28.4 0.47 2.11

10.00 4.40 3b.l 2.70 1.69 1636.30 40.9 36.3 0.60 2.71
10.20 5.63 46.3 3.47 2.1b 1636.39 52.2 46.5 0.77 3.47
10.40 7.14 58.8 4.44 2.70 1636.48 65.2 58.7 0.97 4.44

• 10.60 8.95 72.b 5.64 3.31 1636.59 79.9 72.6 1.20 5.64
10.80 11.12 BB.b 7.10 4.02 1636.72 97.0 98.5 1. 46 7.11
11.00 13.69 106.7 S.B7 4.82 Ib36.8b 116.3 106.7 1.76 B.87
11.20 16.67 126.3 10.95 5.72 1637.01 136.4 126.4 2.09 10.96
11.40 20.19 143.6 13.33 6.86 1637.11 149.4 142.9 2.36 , ......."

l~.,)L

11.60 24.50 158.8 15.95 8.55 1637.25 16B.4 159.9 ~ I.~ 15.95t..w;)

11.80 34.12 203.3 19.31 14.81 1637.77 238.9 203.6 3.37 19.31
12.00 53.13 312.9 24.48 28.65 163B.8b 386.9 312.9 5.17 24.48
12.20 77.45 487.9 32.55 44.90 1640.07 5B8.2 487.5 B.06 32.54
12.40 99.62 680.1 43.79 55.83 1640.84 771.4 679.8 11.24 43.78
12.60 117.09 805.0 57.09 60.00 1641.13 639.8 B05.6 13.32 57.10
12.BO 132.57 850.9 71.16 61.41 1641.22 862.4 B51.1 14.07 71.1b
13.00 154.92 919.7 86.36 bB.56 1641.70 970.6 919.5 15.20 86.36
13.20 200.02 1199.9 106.19 93.82 1643.32 1421.B 1199.2 19.82 106.18
13.40 265.99 1756.1 135.22 130.77 1645.49 2090.7 175b.2 29.03 135.21
13.60 333.73 2337.5 173.85 159.87 1647.07 2584.5 2337.6 38.64 173.85
13.80 393.21 2703.4 218.54 174.67 1647.83 2821.7 2703.1 44.68 218.53
_~_J43.53 2847.3 265.60 1]J.93 ____tM8.00 {f8i3.B?2841.B __4I~__ 265.60

14.20 48b.00 2B38.1 312.51 173.49 1647.77 2S02.7 2838.2 46.91 ~---

14.40 521.95 2729.1 357.62 164.33 1647.30 2655.9 2729.3 45.11 357.62
14.60 552.59 2559.8 399.93 152.65 1646.69 24b4.3 2560.1 42.32 399.94
14.80 578.98 2357.8 438.90 139.98 1646.00 2251.3 )357.8 38.97 438.91
15.00 601. 5B 2140.7 474.29 127.29 1645.30 2029.9 2140.6 35.3B 474.29
15.20 621. 47 1923.1 506.07 115.40 1644.61 1816.1 1923.0 31. 79 506.08
15.40 639.07 1717.0 534.45 104.62 1643.98 1617.8 1716.9 28.38 534.46
15.60 654.69 1529.2 559.73 94.96 1643.39 1441.1 1529.4 25.28 559.74• 15.80 668.50 1365.8 582.31 86.19 1642.85 1290.4 1365.9 22.57 582.31
16.00 680.98 1221.8 602.50 78.48 1642.35 1153.0 1221.7 20.19 602.51
16.20 692.38 1093.2 620.57 71.81 1641.92 1033.4 1093.2 18.07 620.58
16.40 702.63 9B3.9 636.83 65.80 1641.52 932.5 982.9 16.25 636.82
16.bO 712.21 891.3 651.56 60.65 1641.17 B50.3 891. 4 14.73 651.56
16.80 721. 39 815.1 665.04 56.35 1040.88 780.2 815.2 13.47 665.03



TABLE II~ 2 (cont.)
SUPERSTITION FREEWAY PROJECT
JOB NO: 1154.01
WEEKES WASH DETENTION BASIN
100-YEAR FLOOD ROUTING

• 2- 12' X 12 ' BOX CULVERT OUTLET
RUN DATE . 08-24-1987 Page No. 2.

--------+--------+--------+---------+---------+-----------+-----------------+---------+---------
ASSUME ASSUME BASIN BASIN COMPUTE

TIME ACCUtI. HAYE ACCUM. STORAGE SURFACE BASiN OUTFLOW OUTFLOW OUTFLOW
IHR) INFLOW FOR DT OUTFLOW VOLUME ELEVATION INST. AVE FOR OT TOTAL

IAC-FTl ICFS) (AC-FTl IAC-H) IFEET> ICFS) (CFS) IAC-FTl (AC-H)
-------+--------+--------+---------+---------+-----------+--------+--------+---------+---------
17.00 730.07 749.1 677.42 52.65 1640.62 718.1 749.1 12.38 677.41
17.20 738.33 691.5 688.85 49.48 1640.39 b6S.0 691.6 11.43 6B8.B4
17.40 746.26 642.5 699.47 46.80 1640.20 620.0 642.5 10.62 699.46
17.60 753.87 600.9 709.40 44.47 1640.04 580.9 600.5 9.93 709.39
17.BO 761.14 563.2 718.71 42.43 1639.89 545.5 563.2 9.31 718.70
18.00 768.00 528.9 727.45 40.55 1639.75 512.4 528.9 B.74 727.44
18.20 774.36 500.2 735.72 38.64 1639.61 487.9 500.1 9.27 735.71
18.40 790.31 477.4 743.bl 36.71 1639.47 468.5 478.2 7.90 743.61
18.60 786.10 459.5 751.20 34.99 1639.33 450.4 459.5 7.59 751.21
18.80 788.99 429.5 758.30 30.69 1639.02 409.3 429.3 7.10 758.30
19.00 788.99 375.8 764.52 24.48 1638.54 342.9 375.6 6.21 764.51
19.20 788.99 315.6 769.73 19.26 1638.13 287.8 315.3 5.21 769.72
19.40 788.99 263.8 774.09 14.90 1637.77 239.9 263.9 4.36 774.09
19.60 788.99 219.6 777.72 11.27 1637.47 199.0 219.4 3.63 777.71
19.90 788.99 192.0 780.73 8.26 1637.22 165.1 182.0 3.01 780.72
20.00 788.99 151.0 783.23 5.76 1637.01 137.0 151.0 2.50 783.22
20.20 798.99 114.9 785.13 3.8b 1636.69 93.3 115.1 1.90 785.12

• 20.40 788.99 77.b 786.41 2.58 1636.46 62.3 17.B 1.29 786.41
20.60 789.99 51.9 787.27 1.72 1636.31 41.6 52.0 0.86 797.2b
20.80 788.99 35.0 787.84 1.15 1636.20 27.7 34.6 0.57 787.B4
21.00 788.99 23.0 788.23 0.77 1636.14 18.5 23.1 0.38 788.22
21.20 788.99 14.9 788.47 0.52 1636.09 12.6 15.5 0.26 789.48
21.40 789.99 10.6 788.04 0.35 1636.06 8.4 10.5 0.17 798.65
21.60 788.99 6.7 788.76 0.24 1636.04 5.7 7.0 0.12 78B.76
21.90 788.99 5.7 78B.85 0.14 1636.03 3.4 4.6 0.08 786.84
22.00 788.99 2.7 788.89 0.10 1636.02 2.3 2.9 0.05 788.89

-------+--------+------+---------+---------+-----------+--------+--------+---------+---------
MAXIMUM BASIN WATER SURFACE ELEVATION: 1648.00 F!et PEAK BASIN DISCHARGE: 2873.9 Cfs @14.0 Hours

ff BASIN OPERATION CYCLE =14.80 Hours ff

----------------------------------------------------------------------------------------------------
NOTES: 1) Basin Inflow Hydrograph : FILE ·WKWSI00·

2i Basin Storag!-Elevation Data : FILE "WKBASIN·
3) Spillway Discharge Data : FILE "IIKSOUT"

•



The new channel will empty into the existing Weekes Wash approximately 400 feet

• _~~~~~~~~ih~~~~~:~~~:t:~~;;~;~~-:~ic-_. _.-_ - ..-. ..- _ - . - ".__~ _ ~~.......................................... I)

banks and continue towards the Powerline Dam forebay in the form of surface sheet tl

-,,~.- ""._-~,.,...,,_._-~ ... ,. ,.

flow.

3.2 Culverts:

The Freeway from Ironwood Drive to the North Diversion Dam and from Tomahawk

Road to US 60 will be served by culverts.

•

•

Surface runoff entering the R/W between Ironwood Drive and the North Diversion

-Dam will be collected in a ditch paralleling the north side of the Freew~y1 A portion of

the runoff will be taken through the Freeway embankment in a single 42-inch diameter
('

CMP culvert located at Station EB 1250+35.' The remaining runoff will be conveyed

westwards to a 30-inch diameter culvert located under Ironwood Drive at Station 18+50.

Surface runoff entering the R/W east of Tomahawk Road is fairly well contained in a

network of existing washes. The washes naturally concentrate runoff at locations where

culverts can pass peak discharges through the Freeway embankment without impacting

the upstream floodplain.

Some of the privately owned properties which abut the south R/W between

Tomahawk Road and Goldfield Road have been developed commercially and/or

residentially. These developments all include some provision for intercepting and

removing surface runoff passing through the R/W. Capacities of the private drainage

facilities were not investigated, and no attempt was made to reconcile the hydrologic

criteria used for culvert design with that used for the drainage of private developments

outside of the Freeway R/W.

The location of all mainline Freeway culverts together with relevant culvert data

is presented in Table 11-3. The Plan and Profiles for all culverts are presented

in Appendix D•

II -7
PH:1154-1:19-II



• TABLE B-3

MAINLINE CULVERT DATA

LOCATION

(Station)

NO. OF BARRELS

SIZE & TYPE

LENGTH

(Ft)

INVERT ELEVATION

Entrance Exit

DESIGN

DISCHARGE (cfs)

EB 1250+37 1 - 42" Pipe Clv 203 1617.5 1617.0 29

EB 1261+95 2 - 10' x 6' ReB 156 1622.6 1622.0 717

EB 1315+05 2 - 12' x 12' ReB 204 1636.0 1635.6 2,875

EB 1351+20 2 - 8' x 6' RCB 388 1663.6 1661.5 515

EB 1354+99 1 - 8' x 6' RCB 285 1665.0 1663.5 178

EB 1357+00 6 - 10' x 6' RCB 262 1664.5 1663.5 1,607

EB 1364+82 1 - 24" Pipe Clv 177 1671.8 1670.7 8

EB 1370+76 1 - 36" Pipe Clv 176 1675.1 1673.2 21

• EB 1374+92 1 - 6' X 6' RCB 208 1674.8 1673.5 138

EB 1379+54 1 - 6' X 6' RCB 337 1672.7 1670.9 89

EB 1382+28 2 - 6' X 6' RCB 413 1674.0 1671.0 348

EB 1403+14 2 - 8' x 6' RCB 409 1685.0 1682.5 408

EB 1410+35 1 - 48" Pipe Clv 245 1688.5 1686.5 43

EB 1414+45 2 - 30" Pipe Clv 195 1688.3 1686.2 36

EB 1416+50 3 - 30" Pipe Clv 200 1686.9 1685.1 36

EB 1420+16 4 - 24" Pipe Clv 206 1687.0 1684.9 38

EB 1424+53 3 - 42" Pipe Clv 240 1686.2 1684.8 ***
EB 1428+37 2 - 36" Pipe Clv 177 1688.6 1686.5 ***

*** Existing Conveyance Matched•

•
PH:1154-1:19-II-3
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1. Arizona Highway Department Bridge Division, "Hydrologic Design for Highway
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4. U.S. Department of Transportation, Federal Highway Administration, "Hydraulic

Charts for the Selection of Highway Culverts", Hydraulic Engineering Circular

• No.5, January 1964 (HEC No.5).

5. U.S. Department of Transportation, Federal Highways Administration, "Drainage of

Highway Pavements", Hydraulic Engineering Circular No. 12, March 1984 (HEC No.

12)

6. Handbook of Hydraulics, E. Brater and H. King, 1976.

7. Open Channel Hydraulics, V.T. Chow, 1959.

8. City of Apache Junction, "Apache Junction Development Guide", July 1984.

9. Arizona Statewide Management Program, Arizona Department of Transportation,

"Project Design Guidelines", October 1986.

•
10. "Superstition Freeway - Comprehensive Offsite Drainage Plan", February 1987,

Prepared by A-N West, Inc., Phoenix, Arizona
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APPENDIX A

DRAINAGE DESIGN CRITERIA

The following criteria format is based upon the Project Design Guideline's

(Reference 9) instructions:

102.1 Design References

102.2 Hydrologic Design

102.3 Pavement Design

102.4 Median Drainage

102.5 Storm Sewer System

A-1
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•
102.1 DESIGN REFERENCES

References used for the design of the project are listed in Section III of this report.

102.2 HYDROLOGIC CRITERIA

The Rational Method (Q=CiA) is used to compute the peak rate of discharge for all

on-site generated storm runoff. This discharge is used to design the catch basin inlets,

storm drains, and other appurtenant drainage facilities required to drain the mainline and

ramp pavement, the median, and the area between the ramps and the mainline.

102.2.1 Runoff Coefficient (c):

The runoff coefficient represents the ratio of runoff to rainfall, and is directly

related to the impermeability of the ground or ground cover. For freeway drainage

design, the following coefficients are used.

Surface "C"• Pavement 0.95

Median (Composite) 0.74

Non-Paved Area 0.64

102.2.2 Rainfall Intensity (i):

•

Rainfall itensity is a function of the Time of Concentration (Tc) and the return

frequency of the design storm. When the Tc and the storm frequency are known, the

rainfall intensity can be read directly from a chart which shows the intensity (in inches

per hour) for the 100-, 50-, 25-, 10-, and 5-year storm frequencies for a duration of ten

minutes to over one hour. To obtain the maximum discharge, the storm duration is taken

to be the Tc.

The Tc is the time it takes for a particle of water to travel from the farthest reach

of the drainage area to the point of interception. Many different methods for estimating

the Tc are provided in the published literature. For this project, an average velocity was

A-2
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• calculated based on gutter hydraulics and applied to the travel distance. A minimum Tc

of ten minutes was used.

The return storm frequency used for the design is in accordance with the criteria

specified in Reference 1, Section 1.2, "Design Frequency". This Section specifies that

the 10-year return storm shall be used for all pavement runoff calculations except for

depressed roadways or underpasses where ponded water can be removed only through a

storm sewer system, in which case the 50-year return storm shall be used. This

exception does not apply to any portion of the project.

The Rainfall Intensity-Duration-Frequency chart for the City of Apache Junctiol)

was used to obtain design intensities, and is presented in Figure A-I. This chart, which is

obtained from the Apache Junction Development Guide (Reference 8), was checked using

procedures outlined in Reference 1, and was found to provide similar values.

The drainage area is the surface area (in Acres) which contributes runoff to the total

discharge at the point of interception. For this project, the area of freeway pavement

contributing to any mainline catch basin is based on the ultimate roadway

configuration. Under this configuration, the temporary median area will be graded and

paved and a third lane will be added in each direction.

•
102.2.3

102.3.1

Drainage Area (A):

102.3 PAVEMENT DESIGN

Allowable Ponding Widths:

The following allowable ponding widths are applicable:

•
PH:1154-1:19-III

Roadway Type

4 or 6 lanes

(Undivided)

22' or 24' Ramps

A-3

Maximum Spread

Shoulder, Parking or Distress

Lane width plus 1/2 adjacent

traffic lane width (16 feet) •

Left 2 feet / Right 8 feet



• 102.3.2 Curb:

The non-hazardous curb shown in Detail A of Figure B-1 will be used on the mainline

roadways and ramps to protect the embankment slope face from erosion.

102.3.3 Hydraulic Capacity of Inlets:

•

Catch basins for drainage of the mainline roadways and ramps, used in conjunction

with the non-hazardous curb and gutter, will be the "Special Catch Basin" type shown in

Detail AA of Figure B-2. Hydraulic capacity charts have not been developed specifically

for these special grate inlets, however, the capacity values obtained for the standard

grate, Type LW-1.2 (Chart 1 - Reference 2) are similar and are used in the design. The

curve reflects a built-in 50% clogging factor capacity reduction.

Slotted drains are used in conjunction with mainline catch basins to improve the

interception capacity and to reduce the number of catch basins required. Slotted drain

capacities are based on charts provided in Reference 5. A clogging factor capacity

reduction is applied to drains installed on continuous grades and in sump conditions, i.e.,

at sag locations. The clogging factor is 25% and 50%, respectively.

Where inlets are located on a continuous grade, a portion of the gutter flow is

permitted to by-pass the inlet and be intercepted at succeeding inlets downstream. The

maximum spread width criteria governs the allowable by-pass discharge.

At gore sections and sag poings in vertical curves, the inlets are sized to intercept

all the flow. No flow will be permitted to overtop the curb.

All hydrologic and hydraulic computations are performed on ADOT Pavement

Drainage Design Forms provided in ADOT Highway Drainage Manuals.

102.4 MEDIAN DRAINAGE

•
1. The storm runoff from highway medians will be removed by median inlets or

culverts•

A-4
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• 2• The maximum allowable ponding depth in the median shall not exceed the

elevation of the top of the sUbgrade at the edge of pavement.

3. Median dikes will be required at the downstream side of all median inlets

except where the inlet is located in a sag.

4. The median shall be paved when volocity is excessive and the potential for

erosion is high.

5. The hydraulic capacity charts for standard ADOT median inlets will be used in

the design.

102.5 STORM SEWER SYSTEM

The storm sewer system shall consist of a network of inlets, catch basins, conduits

and other appurtenances which are designed to collect and convey storm runoff from the

roadways and adjacent contributary drainage areas to an appropriate outlet•• 102.5.1 Downdrains:

•

Inlets are located such that gutter now does not exceed the maximum allowable

spread and does not overtop the curb. Because of the relatively steep sideslopes of the

highway embankment, now intercepted at an inlet passes into a catch basin and then into

a downdrain. Downdrains are used in lieu of spillways primarily because of aesthetic

considerations.

To reduce the potential for erosion at the toe of the embankment, the downdrain is

equipped with a nared end-section. When the slope of the downdrain is high, an elbow is

provided about 12 feet from the end-section and the remaining downdrain is constructed

on a relatively nat slope to reduce the now velocity.

102.5.2 Clogging Factors:

The following clogging factors shall be applied to grate, curb opening and

combination inlets:

A-5
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•
a. Grates

(1) Sump Conditions

(a) Orifice Flow - actual area = 2.0 x required area

(b) Weir Flow - actual perimeter =2.0 x required perimeter

(2) Continuous Grade Conditions - actual length of opening = 2.0 x

required length or greater

b. Curb Opening Inlets

(1) Sump Conditions - actual length of opening = 1.25 x required length

or greater

•
c.

(2) Continuous Grade Conditions - actual length of opening = 1.25 x

required length or greater

Combination Grate and Curb Opening - ADOT Standard C-15.10 Catch

Basin, Type 1 and 2

(1) Sump Conditions

(a) Orifice Flow - actual area =1.0 x required area of grate only

(b) Weir Flow - actual perimeter =1.0 x required perimeter of

grate only

(2) Continuous Grade Conditions - actual length of opening = 1.0 x

required length of grate only

•

d. Slotted Drains

(1) Sump Conditions - actual length of opening =2.0 x required length

(2) Continuous Grade Conditions - actual length of opening = 1.25 x

required length

A-6
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IRONWOOD TO IDAHO
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ARIZONA HIGHWA Y DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PAVEMENT DRAINAGE WORKSHEET

• ..'"

LOCA TION DA TA
Highway SuPCdnST/77C¥r' ~~ 6.<2 .:z§o)

Location /.1>9(10 r-e.- .e"q~p

Project No.

RUNOFF CALCULATIONS

DESIGN DA TA '
Frequency /~ years
P6= in. P 24= in. PI = in.

Tall = 80' n= 0.0/6

Curb Height =6 "

From To L W D.A. C T c I Q Qc Q T So Sx z/n D T
Station Station ft. ft. acr. min. in/hr cis cis cis ft/ft ft/ft ft. ft.

z.o -I<!-? 7/ Z5"r.FO 5'z.:z.~3 I~z- o !>3>B .95 10 "'f. 4- /.1-/ - /.1-1 oC/37 C?Oe 3/2";- 0./6 8.0

• 95

2.:?rfl;q 00 Z":",,:;5a o o 30;:;.0 4~,3 o,;2.t:?8 .95 /0 4.f /25'"' D, :3/ I~S-?? 0.0/88 o·~7 -;Jz..;r- 0./6 g.O

.95

z8...~a::::> ;0 -I-/O.cz:, /60.0 ;fJ.O C),/~z... .95 /0 4.4- O~~ 0.46 IJ./~ 10.0111 0,0"2- 3f2.~ o. /r;; 8.0

.95 .~

. 95

A:;~t"''''''("~ c<e '"TAICe'Z,·,\ B ..... e.u,2.6 Il-lLC:-r

0...
~INLET CALCULATIONS

Station Inlet Type D Qi Qc= QT - Qi
ft. cis

ZS-r- ,S"O.C:O t.-~-/. L O/w ;. / 0 ...$/

Z8fsCJ.o~ ~ -/. '"2- 11?/6 II o.~6

3o~/o.oc>
/L 1<.)/C,P~'" 0·/6 O.DL!~-/ z <:-'-"1'7 /./0

Inlet Type: C-4.01 Single
Double

C-4.02 Single
Ikmble

Computed by:~..D b#~47

--..,

Checked by: I3cl!:> Date:
"~

, .J\



• • .)
...

ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PAVEMENT DRAINAGE WORKSHEET

LOCATION DATA
Highway 5(/~/7777?'r ?i'2IVt"': 6~ 3bO}

Location IMh"O ..r-p 109~

Project No.

RUNOFF CALCULA TIONS

DESIGN DATA
Frequency /0 years
P6= in. P Z4= in. P I = in.

Tall=g.o' n=o,o/6

Curb Height = ,,"

~~

f..t,~

FroIn To L W D.A. C T c I Q Qc QT So Sx z/n .D T
Station Station ft. ft. acr. min. in/hr cis cis cis ft/ft £tift ft. ft.

.30 -I-7.?'77 .1'r~.oO14?c. Z. z.e;. a 0.323 .95 /0 4.~ J,3S- - !,.3S- o.a::;ro 0.02...- 312.s- 0./6 8.0

.95

L3.s-.,t-.r-o,0::> 38-1fO.c;o ~.o ~.O 0.220 .95 /0 4,4- o.~z 0.25' J I 7' _.... ..,."" -- 7/-'-:-- O. <=7f21<"-' '!=

.95

3B'f50.00 ;j4~ 7.s. 00 I/zs: ,...,
"2Cf ' 'TO

0.090 . 95 4.+ /'30 C}IZS 2'.,q I38,' /1"> 0 . ..38 0.07 c?tlOG~ 0.02- s/z.s-
.95 i~

.95

~
~ INLET CALCULATIONS

. VOID

Station Inlet Type D Qi Qc = QT - Qi
ft. cis

35~ 5l?oo t 4./-/. z.. 0./6 /.35

3.s:~...ro.ClO t..4/ -/. ~ lJ./6

39-r7.5:00
0/0per> 025 \·30 -L4/ -j. '- C"I'" b QMAX of c;fl.-r"\ c. -: \ .~c::..~

computed by:~~ bdC:/B7 Checked by: BCB Date:

/'
/_,F



• • .'\j
I

ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PA VEMENT DRAINAGE WORKSHEET

7 "

/0 years
in. P 24= in. P 1= in.

n= C>,O/~

DESIGN DATA
Frequency
P6= _

Tall = 6 I

Curb Height =

LOCATION DATA
Highway 6t.(P£IG~rl-no,.J i=«J,-..J '-(
Location I:'DA\±r> \:?PA-t:;;. (t-lo-z.-n4)
Project No.

RUNOFF CALCULATIONS
From To L W D.A. C T c I Q Qc QT So Sx z/n D T

Station Station ft. ft. acr. min. in/hr ds ds ds ft/ft ft/ft ft. ft.

'-!t.!~o t./b.f5D((<-r) 250'
37'ro

O. Z$:::> .95 /0 '1. t! D.qr.:, 0.1(0 O.6CAD 0.0z. 3/25 O./LIB 1.4'I'!>' -
.95

,

(N%S 4~~5o((T') '25D'
tiS' n>

O.2.B'7 .95 /0 4. 1-/ /.20 - /.2.0 0,0090 0.02. ?Jf 2$ 0./55 7.75.0::;-"'5'

.95

42.+15 t.f t/ +-oo(fZ.-t "-
, «3' ,0 o. '2c,S .95 ;,11 /. / I 31l.S B.o/85 40' /0 1../-'-1 - O.nd10 0.0'2.. O.ILP

.95

4 /'t ~o t..I4-\-cS(Vt) Z<iS'
';3 ......

0.301 .95 /0 q.y I. z.(.,. - I· 2.(.,. 0.00'10 0.02- :Xl-S O.l~ 8.0<10'

A1;'! I;.",:;; <:<"" IAI0'i~ 8" CLtr<e:, l"j(£.-'-

A$s.......... ti:. (~c. ,,<>.'(,£1-) c;,~ (""R'~ If.-ll..h':.'i

AG5
U

..-.rt:. Q co -rA (<.1' ",) 0,-{ ~.Jo..>P'f?, ",,_17.'\

~
~ INLET CALCULATIONS

Station Inlet Type D Q i Q c=Q T - Q i
ft. ds

4L /+OO (f!.:r\ L/)).1. 2. '->'hI) (.',~ )r-llFi-r O,{l(B 0/1&

1./(!-,.05 /Lr ') "1. 0./$5 1.05 6,15Lw ~ r. L (" fle., 1~1!.r::T

47.->- !S( Q~\ I W-I. 2. '-»('-'P.>~ !f..lLfi-1" 0,1(." I. /0 o,ot

. /..}1 ~ I.,c, ( L-t) u.,y I. {" ~)('''(.'i: I,J'.fi.T D.ll... /./0 a, I Cc:,

Inlet Type:

Q""'A>l, of" (;<2"-" c.' n .'1:~ ~.r':,

C-4.01 Single
Double

C-4.02 Single
D:>uble

Computed by: 3:s 7/28 ),!57. Checked by: Sc..8 Date:



• • •
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRA ULICS BRANCH

PAVEMENT DRAINAGE WORKSHEET

RUNOFF CALCULATIONS

jJ'"'\ years
in. P Z4= in. Pl= in.

n = t).OIl",

DESIGN DATA
Frequency f ~

P6= _

Tall = 09.0

Curb Height = ? I,

(.s.OI ... .,.~\
FR"IY

.::z:-OA ,->~ KD.
'5Up£/-(Srl TIOAI

LOCATION DATA
Highway
Location
Project No.

~

'*

From To L W D.A. C T c I Q Q c QT, So Sx z/n D T
Station Station ft. ft. acr. min. in/hr cis cfs cis ft/ft ft/ft ft. ft.

L/ I thO (L.':'
,

.95 '-/.1 0.91 0,1537-+-'7$ ZtjS L(O 0;22:5 10 - D,9L/ D,O')'70 0.0'2.. 312..$ 7·S

.95

3'7f-QD t./1.l-IS(f<{ ) 30$ t./O' 0,1..130 .95 10 £/.'-1 /./7 - 1.17 0,00'10 (~,oz.. ~I '25 O./sS 1,75
.95

35'+-CY.) 37+90(tZt- ') 290
40' 1....

D:318 .95 ItO L(.'-! ;.58 /.'55 (),o::flo 0,02.. 3125 D.IB q.oc~, -
.,.~

.95

35+00 31I-qS(Lt) 2-95
'/3= 0.310 .95 /0 4. l l I.~O - /. '30 0,00'10 0,0'2.. 3/7..$ O./e.. 8.0:;"l

~ INLET CALCULATIONS

C-4.02 Single
Ibuble

C-4.01 Single
Double

lNLrr.-r

Inlet Type:

AS.5vl"-"n: Qc. T~kJU0 13'1 CUKe:.

Q ....Al< or 6AATE: " I. 0 e+-~

A?5l.--""'h- Qe... TAI",J;:,.. } 10'( C-u~ ),-,LfL-:\

As";"J ....A(';, Q~ T,A.l::'JiN 12.'-1 (''''.-11<.1''"" '.,)Ll"'_"

Station Inlet Type D Qi Qc=QT - Qi
ft. cis

3T+q5!U\ "'J( 0.1$ 0.9£/Lw·/.z CvP{3 !.:>L:'ST
/

3i-+'fO( f2\J U~J • ,. '2. ,"i:"., (::. I I-J L;;LT a.\SS /.D5 0./2

35" -I-<X:'> (f2 .. \ Lt..)· ,.1.'·YcPfI.(', 10l.';:'" O.I~ /.3,0 0.28

JE;t-oo (L+ ') ''";' 0·1(.0 '.10Lt.) -t.'L (IH2C:j !J}L[1'., 0,20 ,

Computed by: ""S3 7/Z8/87 Chcc1<ed by: 'BC-£3 Date:

::k Don-:=, "')0, ".)<.L',f~r.., 12.-0 ~l. V., ..lGr:I' 5""'U'7,'f,VC



• • e)
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

FA VEMENT DRAINAGE WORKSHEET

PI = in.

o.o/~

/ //
17

DESIGN DATA
Frequency /C) years
P6= in. P Z4= in.

.TaU=B.O" n=

Curb Height =

LOCATION DATA
Highway .5C/;>(,.72f>//T7a;.' /7~( (5k? :s.,;;o)

Location /RoNcvooP 8-c... RCl/nP
Project No.

RUNOFF CALCULATIONS
From To L W D.A. C· T c I Q Qc QT So Sx z/n D 'I

Station Station ft. ft. acr. min. in/hr ds ds ds ft/ft ft/ft ft. ft.

ZZ.,3{;.84 <!z.....o.,e..~ J-z.& 8/.0 (7.0(,;1 .95 /0 +..f" a z(;; - 0.26

22rCi:/;OO 1?n:Jt:)00 .$'O~o p~.o 0.30/ .95 /0 4."'1- II- L~ t/. 2-,," V,s/ OO/s/ t::J~3Z. z~1 O.l~ .s-:~

.95

17,.too.fJO /3ra:>.QO ~o zf,t!> 0. 2-7.3 .95 /0 4-.~ /./4- 0.2-/ 1.3;;- 0.02.-7/ C;.oz.- .$/;Z~ o. /3 6 ..s-
.95

.95 .0.~

.95
a...
~INLET CALCULATIONS

Station Inlet Type D Q
i Qc=QT - Qi

ft. ds

/?+CCJ·~ u,v-;. 2.- 0.4:9 /.3 02-/

13-+CX>.00 (...~-/. ? o,/~ 0·8 0.5"-5""

Computed by: ~D 6/t7,d37 Checked by: Ben Date:

/'



,.
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PAVEMENT DRAINAGE WORKSHEET

• •.'.:
.'

LOCA TION DA TA
Highway $G/P&2J.TIT'7t::V/1' MCVr:' 6;~ .3~)

Location //ZO'Y~ R. -.p /Z/f'/??/?
Project No.

RUNOFF CALCULATIONS

DESIGN DATA
Frequency /0 years
P6= in. P 24= in. PI = in.

Tall =t?O / n == O.O/~

Curb Height = c:; q

From To L W D.A. C T c I Q Q c QT So Sx z/n D T
Station Station ft. ft. aero min; in/hr ds ds ds ft/ft ft/ft ft. ft.

ZZ+<,:?: 35' k, >'C\? a::;> I t:' Z?:' ..f- I~,o (') 1-0.3 .95 /0 4.4 I.b1 - !r;,f t:).O/~3 (!;1. tP 2- ~.l2S- 0./0 8·0

.95

/6roO.Oo /z. r...n=>.eo 35V.O +f.7 a .?~5'" . 95 10 -f-,#f- /Po 0.59 /·re; bo~ 0.0'- .?/z,r eJ./b 8.0

.95

.95 C),f)?

.95 i~

.95

~
~INLET CALCULATIONS

Station Inlet Type D Q
i Q c = Q T - Qi

ft. ds

i/6"/X). Or::) Lev-/. L O·It&> /./ O.S9

1/£.,..5000 / /~.J -/, z.. O'/h 1./ 0"''39'

Computed by: Le.vO G/IZ4 Z

/"

C he cked by: _--=:.fGB..::...::::..-- _

"

Date:



e
I" ;,--"', • e;

,/-"\

'.

\)'/

h Oc;D
IJ .' 0;ZI-'Z-

DESIGN DATA
Frequency (() years
P 6= in,. P 24= in. P I = in.

AHW = ----

LOCA TION DA TA r I -.
Highway S\}.~r;:tii11()V' -~f----'--
Location "J~()(\ JJwl} - TJQ~
Project No.

ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRA ULICS BRANCH

MEDIAN DRAINAGE WORKSHEET

RUNOFF CALCULATIONS'

C-15.08
C-15.09
C-15.10
Pipe Culvert

Channel Type: Trapezoidal
Triangular

Inlet Type:

(J
\~, 0\\.\' ".;0 9"" ..

Station Inlet Type Q HW DEW Elev. Dike Elev.
cis ft.

Id If-'1 f 1S- C- f:; I ~O ~, OJ (J ·S (

1~S"lf 10 ( - (r; I '6D 7,fj () IS"B
..-

1-;)0-2 {(Co (~ If;· 8D 1·(0 0.3)-

Frotn To L W D.A. ,C T c I Q Channel So Z n D V
Station Station , ft. ft. acr. tnin. in/hr cis Type ft/ft ft. fps /

1'd4-7f 1:;- 8{p( 0. f)sf O.(p) !O ~r- !i';o ~,~ 0.010 f).odS ~ o. '5./
~

I'J31 ~ (t{- ~B ).98 10 d.Oro
-.J

I'd tf'7 f?S- 1;)'Q'f 70 S;O/ 3B O,lf37 O·W /0 tf,<f {. I~ Tf' i (j '" "\ (,),00/ 10 G'OdS- O.?:>~ (). 70
I:J (p ~ f I~ (2~d f1&; CjC/{) 38 (), 8JO 0·(1} /0 I.[-.f.{- d ./f.u I' -J 0·00/:> /0 O<odf" a.lf) /.07JI GlI1'i

/~~J ()0 (~(.{C\ \ S. ~I '< -.J a.oo) /0 (J. OdS- O,sg\1,(J.Yl,\
...J

Id~)T C;O fJ(Y'd1(0 I S~7L s8 I· lG~ ~·GO 10 '+.If 3.07 {J ("<J "J (;),01"2.. /0 O.Od) O.ss d-S- J
- _..

<'. - 1". __ I";, \. I........ t'>.. ,'. -~. -'I r', "7 • 1 "- r- ~ r' ~ - ......... ,{ J.-f.- i rr.i
\

"0'
INLET CALCULA TIONS

/

v

\1
'"

\;/

J

J
V

Computed by: b(~ GftS(87 Checked by~ ..../,Ej!. jh.yJ7Date :' --



(.•
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRA ULICS BRANCH

MEDIAN DRAINAGE WORKSHEET

'. •

;2 C?[>c1;" <,

LOCATION DATA . (_ (
Highway SvIP'S' (1)/)/\ nw ~
Location '}Wv\vVQOP- 1J~ho
Project No.

RUNOFF CALCULATIONS-

DESIGN DATA
Frequency (0 years
P 6= in. P 24= in. P I = in.

AHW =

J
From To _ L W D.A. C T c I Q Channel So Z n D V
Station Station ft. ft. aero min. in/hr cis Type ft/ft ft. fps

\0ffl f- C5 Id0S-1sr> /s03> 38 I. 151 OJpO /0 Cf-;'f- 3>.I<f If {OVlq (j,011 (0 O,Odf O.S<r- 7).'/2
rkork Te.-; A\J~ ~L ~w":c o. DfO~ \Ifir \J~ 0 ~J~4' ArpCl' I '57 ~{L U J. "d1 PZr I '-' (Mol)\ = ~. or It'\('~1/1~f ~ 10 fl1Mi Prc' ~ • I)

Channel Type: Trapezoidal
Triangular

~

('l
\

-..0-
INLET CALCULA TrONS
Station Inlet Type Q HW DHW Elev. Dike Elev.

cis ft.

l'd'751 ~O C - /[; 9'0 -:s..'f O,sf

-- -

Inlet Type: C-15.08
C-15.09
C-15.10
Pipe Culvert

Computed by: LC\S (c(?I!37
(, /-

7\

Checked by: £pL ~i;h7Date:
7



• • .';
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PA VEMENT DRAINAGE WORKSHEET

. I

LOCA TION DA TA
Highway SUftRS71-riO'"\) 'FRltJ:k
Location
Project No.

RUNOFF CALCULA TIONS

DESIGN DATA
Frequency years
P6= in. P 24= in. PI = in.

Tall = n == _

Curb Height =

i"~: cq--d @, c--IO

From To L W D.A. C T c I Q Q c QT So Sx z/n D T
Station Station ft. ft. acr. min. in/hr cfs cfs cfs ftlft ftlft ft. ft.

\e,+~ \~+ q{) 210 1?/~ O.-S~ .95 10 4.4- I,S - \1% O,Olb 0,02- ~\Z.~ O,l'=:, 8
( (Le~ A~ ~-Rt1 tXorl DY'~ vve2.. "19'P.:; {<O-t q 0 -r---Lc e...-?-~ C-I~ @ :r. [b 1"-+~D\

~q-tDO '"' th+d..O 0-'-'0 1/3 O.cJ. L} .95 (0 4.~ (I <'6 @..--C~ (~:J~Ltt C~~ <.4)
38'+IS ee::>12bs+1C Igo ~1, O'Z.S .95 (0 4,4 \·0 - 1,0 6·014- O·O'Z... ~\z..S 0.14 "'.0
~~+s~ ~+IS 1<02.. bl~~ OIZ~ .95 ID 4.4 OAS" 0. I \·OS D.OI~ 0,02 ~12.'S 0,14 "'1,0
I(--?-l. 4-D '4-+?D 2.\0 (/jt?J P:!. n.~~ .95 '0 4,.LI (1=s1 -- i":~n t).C9I~ 0.02- ?}(Z~ f). IS 'tS,,~

( P-....,,~A· S, ~ .f'\\tDdID'C'~ Q~..:--95 .... t-\) \~ -r -=3C ~~ tp ( .J::.~ 1.b\~ ...-l b)-.,
Q.. 1(;40 - VI~qO ~5U cOG
~INLI:.:T CALCULATIONS

'/ ltJ

v' RC
v. Rc.
I' I\;;>

/ Iv
v I\c...
j Rc..
-J rD

Station Inlet Type D Q
i

Qc = Q T - Qi
ft. cfs

\10 ~ 40 50' 0[' ffid. - \8 -~d) .

(,"-1 lw .---.~ \."Z... - -
~~ + l-:S UN -- (IL 0-14 O.L1 Oil
?;G,+S~ Lw -1,'2- 0·\4- D·~ ()t \

l"~ +o,() 4eJ' ~Rl'.-\i va - \"2.- -
w/L~\A) -' ~1""2- - -- -

Computed by: t=:e:e Checked by: /l.EL, Date: t,(zz.(91

r
. :'

,"-"" ~\
,

-"



• • •
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PAVEMENT DRAINAGE WORKSHEET

• f

LOCATION DATA
Highway ~..;.;.1J!!Dt>,) fR,lA)y
Location
Project No.

RUNOFF CALCULATIONS

DESIGN DATA
Frequency years
P6= in. P24= in. PI = in.

Tall = n= _
Curb Height =

J eB

J ~jB

From To L W D.A. C Tc I Q Qc QT So Sx z/n D T
Station . Station ft. ft . acr. min. in/hr ds ds ds ft/ft ft/ft ft. ft.

1'2.-sQ+I4- 124I+sS 8"4\ ':;>1,~ hII .95 10 4,4 4.&' - 4.~ DID 11 0.02 ~IZ~ 1)·255 )'2.'8
.95

I'Z?Jl+ ILL Il41-+Q", ~~\ S1.12., 1.1 (n .95 tD 4.4 4,..,9) - ~lg 0.0/0 D·02 ?\;2-(' 0.7.10 I~
.95
.95

.95 : ,~

.95
Q...

chINLET CALCULATIONS
Station Inlet Type D Qi Qc= QT - Qi

ft. ds

\c4l+ 5<=1 30' SlA>+l~ - 4 J<""} -
vJ/LW - \.-z.. - - -

I ('2.41 +'1'5, ~' ~~""tt.o!L - 4'6 O/l.
lfJ / Lv, j -- \ .-z... 0.o'R n·q. -

I

J VJ0

J~

Computed by: ff~ Checked by: &L Date: 6!Z/~/J'7
i

r ,.-...,.
.' ''"\



•
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PA VEMENT DRAINAGE WORKSHEET

•
. :

.\:
LOCATION DATA

Highway ~~S111\Qt0 'fR.Nl(
Location
Project No.

RUNOFF CALCULATIONS

DESIGN DATA
Frequency years
P6= in. PZ4= in. PI = in.

Tall = n= _
Curb Height =

/ Kcv

J f<C
j /<C
) RG
j Pc

Front To L W D.A. C 'Ie I Q Qc QT So Sx z/n .D 'I
Station Station ft. ft. acr. min. in/hr ds ds ds ft/ft ft/ft ft. ft.

t?bt'SS 8\1c.ss-f Il/7_ ~O go O,lS .95 10 ~.c..j, IOlb - 0.6 OeDDZ'5: o·oz ('JIGS D.IS 1·'5
( (J..1l\" .~/\. r-- fJ {~,(?'r;( ""1- ( 8--'.Ar\ ( 51..9-S (~ 12 '5"3 + lb,~ -c~:;;::.J:: CR (It) ~~ I~P_+'1 c., ,7:'>u

Zt;;f Bt;:; eP];25 Z+?1z ero 84 (),I1 .95 (D q.(j 0\- - 0 11 OfJJ2~ f).Dz. (J ~2S; 0, It.., ~.O
2-s;-tDO ;)r'+R'r gS- 8S- D. l'l .95 (0 C{, <.? 01- - 0'/ 0, DOJ,,~ (0.0& ;? l:l'r 6( l....... ~LD
t"S -\-00 ciS" -+00 ZOO go 0,<] I .95 IQ 4,~ k1 - I, "1 D,C()S V.O?Z Iq53 0-24 \.'(
c -:s4:0() e/?) 124l+t~£ CtJ~ Cfs:A~ O'cO .95 tD 4,LJ 0, 8:. - ()t-g 0.(:09 f),032 IQS"2 O·ll ~\3,~

.95
Cl..
~INLET CALCULATIONS

/ E~

v·/ 'R c
j FZC.

j Rc.

Station Inlet Type D Qi Qc=0T .. Q i
ft. ds

12SZtlfo,( 801~UJ\\fd ~ if' -
\0/ LVJ - 1.'2... ~

..t'I'lc.',. -
,:).~-t Z"\: ,I LW - l.--z..- 0.1(;, I· \ -
2S-H'X) ~I S(",ne II - 2~ -

vJ It J.iI) - 1/2.-
_. - -

Z~+oO ~) - "z.... D· I, 'I \ -

Computed by: reJ-r-

r

Checked by: rl;.1t.-

"............

Date: elLvn

'\



• • e",
I

/

ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULlCS BRANCH

PA VEMENT DRAINAGE WORKSHEET

. :

RUNOFF CALCULATIONS

LOCATION DATA
Highway
Location
Project No.

~B5e;.mTIOf\.) fglN'(
DESIGN DATA

Frequency years
P6= in. PZ 4= in. Pi= in.

Tall = n == _

Curb Height =
From To L W D.A. C T c I Q Qc QT So Sx z/n D T
Station Station ft. ft. acr. min. in/hr cis cis ds ft/ft ft/ft ft. ft.

[' /2+00 (~+€10 19t) ~~ DIM .95 10 14d--- \ ''2 - \."2. 0.0\\ 0,02, "3IZS O.~~ {Ie:::;
34fbO ~+~S (Cl~ t,4 O,ZP~ .95 In 144- I,y 011 I·~ 6ol1 O(oZ "I (;<.t:" ".lb ~·O

3~+20 ~4+(cC. IY-O C/A 0, "l.?- . 95 10 4f~ O.C) n. \ 1'0 O·oto 0,02- 31C:S 1) .\~ liS:
, 3 \ -+C1() ~+2r: \"30 lo 0,(...1 .95 1(") tJ..1<.J (),o, - D,q o,ooq Ot02- 3.1'2...~ o· \'S 1·~
. ~-\-SD s~ far) 1<::.\0 l~ () \ 7~2., .95 10 t1.ej \.0 - I·D 0,Dog ().Oz- ~\ZS 0·l6 6
, 2.91"2'S -:n+ ;]') IZ$' \'$: o,'Z..Z- .95 10 4,a o.q

-~ - o.q D/~ D,oZ.- ~IZe:( f)'/b g
~~-+3~ dC) +2!:: g() 1~ O· 110 .95 to 4,c..j c', - /D., OlOe3 0,02..- ~1;lX 0, Lf-, g

J' -:Q
j f)C
J Rc...
'v./ r::.
J 1(1

V ~

~ K
Q;.
ch INLET CALCULATIONS

C olnputed by: p2J?

./ :LS)
j RC,
I Re­
V Re­
J Rc­
.j gc...
iRC-

Station Inlet Type D Q. Qc = QT - Qi1
ft • cis

12.+00 LvJ ~IIZ. OdS r·o OIL.
3tl+~O Lw -- 1,'2-- 0, \(". I· I 0,1
3~~Z.O Lv-J -.- \. "2.- 0. \S \·0 -
3\ 4- C10 Lw -I'L..- D·\ '<::\ [to -
YJ-+ 50 I .11. \ - I' '2-- ()·IG:, I, I -
~q+ 2.$ LVJ - 1,"2- 0./(, I, l -
-:LX~-;':;."\ . Ll0 - \.2- 0, f ('1 \ . \ -

Checked by: $?- Date: (,lzzJnr (

r ............,. '\
~."



• • •
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PAVEMENT DRAINAGE WORKSHEET

. !

LOCATION DATA
Highway SUf6RS1\JIO!'J fRIJ.>y
Location
Project No.

RUNOFF CALCULATIONS

DESIGN DATA
Frequency years
P6= in. P 24= in. PI = in.

Tall = n= _
Curb Height =

From To L W D.A. C T c I Q Qc QT So Sx z/n D T
Station Station ft. ft. acr. min. in/hr ds ds ds ft/ft ft/ft ft. ft.

Jj 2..\-tSO tQ,+m ?DO lq~ 0.% .95 10 q...U I·S - I,s 0.011 V·O-z.. ~12..~ o·I'S 1,s
(~~ ~-tk~... ~! -D( .~\rj ( fi2. :r. .. ~'t 95\ (==\+'SO __m"

~ ...r-:t!-; d:~ Ct.-E. @.., 'I..D lq-tc:bO)
2.\ +'Sb v 111+00 2:.Sb lOt O,4~ .95 \"0 4-.(1... 1·9 (~ C{~ ( ~...@ ~..l.e. t- (: £c:.t')

I

.95
J

3 12.l:,S+1n XL \\+b~ ::sCfS c.n~ D'S4 .95 /0 4.d- 2.'3· - 2·3 ()·Ol <0 O,O'2- 312:.CS f)f2S~ C}, I
.95 ,~

.95

,-
b

J 1-'

,,/

a..
~INL:E:T CALCULATIONS

Station Inlet Type D Qi Qc=QT - Qi
ft. ds

I lq+o() SD' ~?~n4kcl - 2.0 -
ttJ/UAI ~---l, '2- - -- --

\?JoS+lo v..l/Lv-J ---1.2- Oi2S~ '2.'7- O-jEB

\, ID

)i
(

COlnputed by: Pili.) Checked by: ,/i,EL Date: Ght./f1
; to'-

r
. i

"-".

.............. '\



• .' •',
"

ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PAVEMENT DRAINAGE WORKSHEET

, I

DESIGN DATA
Frequency years
P6= in. P 24= in. PI = in.

Tall = n:: _

Curb Height =RUNOFF CALCULATIONS

LOCATION DATA
Highway "SJPCt<."'S>!III0N fRwy
Location
Project No.

From To L W D.A. C T c I Q Qc QT So Sx z/n D T
Station ' Station ft. ft. acr. min. in/hr ds ds cfs ft/ft ft/ft ft. ft.

l t:4+co 2.2.+00 ZOO '2~ A3 (),~o-; .95 Ie:> 4:c.r I·(e. - I·(p 0,0\'1 ~,Oz.. ~\2.S D,(~ 8'
c..9.:) es:?";AA S::~~ oel l:::c~ ~ :::t:1'")ge f2---+DC lJ>c ~;tD C-~~ :Ln "" :>,1 1.,....-,)1

2£.1+00 U Ol-l +'SV ~~n 5UJ!!- f),4~ .95 10 <t,\j, c·O (ijGf2 ) (~IJ)~I r, C J.f--.'"
. 95

.-

14-\-2.S 1'2..+ I-S;: ZIO ~b~ Of~9 .95 \0 4.e..t I· Co - I·Ceo 0,011 O,O~ ~''2.$ 0.16 CO
(e)e?~'\ ;< \,r~~A iby~ VI m_. ];.~ 12-+/'::;: ) -............. L6e- ~'tS:L C~@. \\+~ 'S')

\4+ 2.:S (I-+(~~ 2ioo 11ro~ O.4C~ .95 lD 4; '-" I·~ G~ e.g (~~_ :tt....l e -y-' C~ ll.e.-o")

1,D

J le..

Q.,.

~INLET CALCULATIONS

J }.o

V Ie-

Station Inlet Type D Qi Qc = QT - Q i
ft. ds

2. I-\- SO So' SJJ)1~ed - 20 -
lV/l \.N -- 1.7. - - -

II -+ ~S r;:()1 (7,\ f\-t\eJ - Lt.'::> -
0/ LIN -IlL -' - -

Computed by: pfjfp Checked by: IJ£? Date: ~/Z.,j?1, ~ /

,-....,
{ "

,..-.....
"

>"\



e
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PAVEMENT DRAINAGE WORKSHEET

e·

. I
I

e·\,

LOCATION DATA
Highway S~"5\rrlOW 'feW,:!.
Location
Project No.

RUNOFF CALCULATIONS

DESIGN DATA
Frequency years
P6= in. P 24= in. Pi= in.

Tall = n:: _

Curb Height =

J vJ~

v~

From To L W D.A. C T c I Q Q c QT So Sf' z/n .D T
Station . Station ft. it. acr. min• in/hr cis cis ds it/ft it/ft ft. it.

l'2..lS+$O Th 24+<;[ 21n~ qD~ O,Sen .95 ID 4.4- 2/3 - Z,3 0,0\3 O,D2~S 2110.) O,Z2 1·S
(0....,......... ?st C)-\kJ DY"~ h, @ I~~ 24+;-0 - f-Lo .m1:n ::::..B ~ ~ 1"D ~4+c -0)

l'ZlS' +'SO Ib 2.4+OC ?2l')~ qo~ O.Co~ .95 to 4.l(- Z·P.> (G>_ C-D CS~. :L \Ct t::~n
.95

IZ14t4S Ie \4-tlS" lb~~ ~U1: D.~ .95 10 cy.~ ,·s - VS DID 1'5 0'02- .s12S (). \6 %
(12-- ~ S~J -'tle-d U~-e~ce tlcq5 \~+\'" - ~,;..; ~t> c.. P-.,@. 14+2 CS')

12.14 f 4~ JL 14+'2S 2.IS~ q3.~ Of 4-1.0 .95 \0 4·4 l·~ (~ C::::-~ rs (s~. ~\~ c. ·...,t(......j ,)
~
~INLET CALCULATIONS

J ::CD

'i 1

Station Inlet Type D Qi Qc= QT - Qi
it. cis

2'4+00 SO' <6\A)~r1 - 20 -
wILw -- \.'2- - - -

14+ ;:::s ~' ~~fuJt ~ Zo -
w /I.-w - 1."2._ -- -_..

Com.puted by: rt-2Y

r'

Checked by: !lAir Date: /'/1,4<;7
r 7

.......-.. /\
I



• .' .'"
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PAVEMENT DRAINAGE WORKSHEET

. I
I

LOCA TION DA TA
Highway S:JfPR.~TIIION ~\-r-
Location
Project No.

RUNOFF CALCULATIONS

DESIGN DATA
Frequency years
P6= in. P Z4= in. PI = in.

Tall = n:: _

Curb Height =
FroIn To L W D.A. C T c I Q Q c QT So Sx z/n .D T
Station Station ft. ft. acr. min. in/hr cfs cfs ds ft/ft ft/ft ft. ft.

t) 1'l~+IZ,~ 1?1~-+S-r I~C::>:2- .1:(".'2.. 1·1" .95 10 4,4 l,S - I'S QOl1 0·02... 5\c..~ {),2!6 14
) ~""l·~. ?,-+IO 3b~ 23 O,IC) .95 to A-..:$ 0.9") - 0.6 0,(01 D· OS2> ID1P> 0·21 3,(".

.95

~ 12~~+12, ") 1Z:74t~ 14 fn9'1 S1,~ \10)<- .95 In 4,4- '8 I J - 8·1 00/1 (')tOz, 3\2.S' (D12.~ 14,5
ZO+Gl'l lto+~. -z:,CiC., 2.-3 r(). 2. I .95 10 4,4- O,q - 0.0, 0,01'2- D,07 ~IZ~ O·I~~ G,S>

.95 : J~

~ 95

) \N
J XO

J E';

J :r.c.

Q."

~INLET CALCULATIONS
~ ':'

Station Inlet Type D Qi Qc= QT - Qi
ft. ds

, 1'2.1 S' -t 8 4D I SLo+t.ed - 7.S -
wI Cltd -1.2- - - -

27+10 LW- "'"2- (9·21 II~ -
,1Z-14-f-4S .~l~~ - 8 -

wILl)) - I·L. -' _. -
. lto+~z. 2'0' s,-z. '"'l-4M 7/b- -

'WJLW - I.-z.. ~ - -

vi WP.;

J :It>
,j Ee,

J l-L

Coxnputed by: P5P Checked by: Il~k Date: 'Iv/i'1
I ; .

r:, .....-..
':'~ .

~\



e e e,
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PAVEMENT DRAINAGE WORKSHEET

!

LOCATION DATA
Highway SJ!:"OSrS1ITtcx() fu·~,JY
Location
Project No.

RUNOFF CALCULA TIONS

DESIGN DATA
Frequency years
P6= in. P Z4= in. P i = in.

Tall = n:: _

Curb Height =

)

From To L W D.A. C T c I Q Q c QT So Sx z/n D T
Station Station ft. ft. acr. min. in/hr cis cis ds ft/ft ft/ft ft. ft.

10+00 IZ+OO 2W (d:) O,LY? .95 /0 4.4- \'10 - I,IS 0,010 002 :2j2S" DIS 7,$
l?~ -+ 41) Tb (()+(X) 3.~'S, S1·'2- D.SI" . 95 l1) 44 2.,1'· - ~·I f),tt)4 010:1 $\.:2$" ~.z.;:s II,~

12'.51-+40 12S3+\,\ I:J~ {OJ 0,11 .95 10 4.4 O\t O·t !D,DOS OIDl ,.\ \2-t' 0,/& 8·0
(1be9~ ~~ r-rl D\~ "-'J @. NP~ 121!S12-:>-TIS - loc-~ :\.Q., C .Q;. c.a (;;~ ~fh~.t v.::t!·~ I ~2.+h(_~z'

.......
.95 Ii ..
.95 : ,~

.95

/

Ii ID
~/ t~JB

j We

Q..

lh INLET CALCULATIONS
Station Inlet Type D Q. Qc= QT - Qi1

ft. cis

b tn+(")"'J LW ~ 1.2 O~lS 0·G) 0' Z(~~· .
'--'

t2. IZS"Zl·-+40 20' ~\j)i\Q(l - 3·~ --- vJ/UJ - 1.2.- - - -
12.t5 ?tlb'2 3D' <;~J5tt.~(1

_.
)"::>'":> .... -

w) Lv.) -- \,-z... - ..
~. ",

/:r;
w

! WP...;

COInputed by: ],2£ Checked by: ££L- Date: (,/1. ~)8J
I 1

r ....-- '\



•
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PAVEMENT DRAINAGE WORKSHEET

•
. ~

.- .

LOCA TION DA TA
Highway '3,>pa:::sIlnQ\) n.vv~
Location
Project No.

RUNOFF CALCULATIONS

DESIGN DATA
Frequency years
P6= in. PZ4= in. PI = in.

Tall = n= _
Curb Height =

I ~t IZ~-t L'S

From To I L I W I D.A.! C I T c I I I Q I Qc I QT I So I Sx I z/n I D I T
Station Station ft. ft. acr. min. in/hr ds cIs cIs ftlft it/ft ft. ft.

i
V

\f .. ------. -... - I I I~--r ( I""

(0 4.'+~D i- ]t"l- Dc \fc, I ~
RD 4 e.O 24 "'"2..<),\

. 0 I I I I .95 I I I : L~ I ~ -, I --I 'I .,

.95

't-
Cl'INLET CALCULATIONS

'.' DD'.j r-....

j RD

Station Inlet Type D Q
i Qc = QT - Qi

ft. cIs

2:3--+ ?-'S 20' ~~lt~
t-JILlA) - I·L

2:4-\..'2.0 2.D' S( 1-Jk.rI /;. JI.
\,JJ( IA) -\'2

Computed by: ~

r

Checked by: Ilj!~ Date: c(Z'o/n

.r""""'"" ~\
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•
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PA VEMENT DRAINAGE WORKSHEE T

• .::

LOCATION DATA
Highway .$ue~R577l?oN F/<1.V>:: 6.12, .3'~)
Location 1{>t91/O .T-& g~~..P

Project No.

RUNOFF CALCULATIONS

DESIGN DATA
Frequency L~ years
P6= in. P Z4= in. PI = in.

Tall =8.0/ n:: ,:?,o/6

Curb Height = G ff

V'
j

V

T..-.4 J<. • '7'

From To L W D.A. C T c I Q Q c QT So Sx z/n D T
Sta.tion Station ft. ft. acr. min. in/hr cis cis ds ft/ft ft/ft ft. ft.

Z/rZ/./S / c.. or Cb. O::::l ?:"z/,z... 28."" 0,340 .95 /0 ~. .p. /.9-2- - J...jz.. 0.01/'> 0.02.- 3/~ o. /6 9·0

.95

~"'Cf::).CO / .J ~ .:.:;a ,::::n ::3O?O 4/..1 0.2BS- .95 /r> 4.4 /./7' (). 3z.. /.5'/ 0.0/76 aoz... .3/Z-.> Q/S- 7: .s-
.95

/3rc::A::? 00 1J+20 /80
'1/ 1

'T""
0,/7 5 . 95 /0 4 . .4 0.5/ (,21 :s"/ZS- 0.115 8.751//. &.1 0.73 O.oo~1 0.02-

.95 ,;~

.95
Q..

~ INLET CALCULATIONS

\i

v

J

Station Inlet Type D Q
i Qc=Q T - Qi

ft. cis

/6?'a::;. Q;;) t-t:e/ - /- Z- 0./6 j. I 1J.3 L

1.3-1aJ.oo l-e--- /. L o./...s-- /.0 0.5/

//f 2.0 L0 -/. L 0.17:5 /·2'-1 -

Inlet Type:

QMAX :: ;. z.;E; &":>

C-4.01 Single
Double

C-4. 02 Single
D:>uble

Computed by: 07Q.,.....--.@ 0/%c/87

-..,

Checked by: .#t;:L *-z:../$7
/ 7

• '-.-E"

Date:

/\;



,. • .\
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PA VEMENT DRAINAGE WORKSHEET

LOCA TION DA TA
Highway Sve~7717CN'V FRcvr:' (5:R'.~)

Location 1.1>91/0· .T-C3 ,K,9;??"...o
Project No.

RUNOFF CALCULATIONS

DESIGN DATA
Frequency /0 years
P6= in. P Z4= in. P I = in.

Tall = 80/ n:: 0.0/6

Curb Height = 6//

J

J
iv·

From To L W D.A. C T c I Q Q c QT So Sx z/n D T
Station Station ft. ft. acr. min. in/hr cis cis cfs ft/ft ft/ft ft. ft.

Z/~?8.e8 /S",a:;.Q;;;) GJR'? 26./ 0.4-/ r .95 /0 .rf.-1 /.7S- - /. ?..5"" 0011'.3 .t:'.oz- 3/2.S 0./6 B.?:::>
.95

I5,tCOOO /Z-hX)()() ~.o .:30. 7 0. 2.11 .95 /0 ~.-?- Ogg O.6.:r 1/.5: ~ o620-!- 0.0 z.. ~/z...Y o./.s- ?: ...s--
.95

/Z~C:O.Ci::> /Or7~.~ 1'30·0 ,32'.0 c;.09'G> .95 /0 4-.+ O.~O a.s-3 Oy3 O.cos.::s 00'- 31z;:r O./S- "h.5"-
. 95 ,.-

.95
Q."
~ INLET CALCULATIONS

C-4. 02 Single
Ibuble

C-4.01 Single
Double

\.0 ~4::.

Inlet Type:

QMAX of C.,(i,".,·"_

Station Inlet Type D Q. Qc = Q T - Qi1
ft. cis

/5 JC(::>.0c> t.w-/. z.. O·/c:::::> /./ O~..s-

IL~oo.eo Lev-/. ~ o. IS- /0 D.S::!>

/0"7<::'.00 /h ./. /_ w/oP~ o./.s- o.q? -y-. CU~ I

J

.;

J

Computed by: L-t.e/I::> G,//'b/21 z Checked by: I2a 7k-z..k
7

Date:

~,

I •.

._\



• .' •
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PAVEMENT DRAINAGE WORKSHEET

• I
I

LOCA TION DA TA

Highway ~J~11~\~ fRwy
Location ~=:Vfvo()-~ 0::\
Project No.

RUNOFF CALCULATIONS

DESIGN DATA
Frequency years
P6= in. P Z4= in. PI= in.

Tall = n:: _

Curb Height =

From To L W D.A. C T c I Q Qc °T So Sx z/n D T
Station . Station ft. ft. acr. min. in/hr cis cis cis ft/ft ft/ft ft. ft.

,11JX)+20 I8 24+ t.S: 24s Glz.~ O,SL .95 10 , 4,4-- Z.1.., - Z. .z. o(o~s o.rfl1. ISh~ D·ZCI ...,·zs
1Z.~Cl..1-\2.0 /2{)().flf) lIDl SI.~ /.4-u, .95 10 4,4 Co -, Co·l a.Oll 0.02- 3,12S O·z..C1 \~hS

2. I-Zg ~ +Il·et I~:o (:+04- II C')l' Sl,) 1·~1 .95 [0 4.4- h,S. - (/)'~ 0,010 (V,{)2. 'Sf z.~ O'~I IS·S",
.95

: "Z.:7....+bO 2.-\ -tZI·\ 1st} Z~ 0,02- .95 to 4·q 0.22\ - O·1S (J,C03 0,022. Zil'1 0·\3 S·(p
\

.95 : t~

.95

~ \NB
t:l3>

I W~
V

III

Q.",

<h INLET CALCULATIONS
Station Inlet Type D Qi Qc= QT - Qi

ft. cis

24+c.~ LV\) --1,'2- o:z..q 2·b -
j:~oo-t-Zo .ao's\viWri - 3tq 2·2-

wlLW ~ 1.1... 0·2...1 2,Z. -
I~O\+f)4 .3() I ~.~ 1\~01 - 4.\ z.'S"'

\;vl{ )",1 -----I,L Q. 2...'0 2. 1 5" -
2..:2..-+ 80 'LvJ - t·?.., D-/?' D.C} -

J IB
j EP.:>I

I

!

J ttJB

-J' lA

Computedby:R>~P, Checked by: tJ£/- -;1h-'&7, 7 Date:

r':.
( '

............. ~\



- e· e"
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PAVEMENT DRAINAGE WORKSHEET

. I
I

LOCATION DATA
Highway SuP6RiTI TI~N {RlJ l(
Location J'(1'od."o - O'MC{ 0<1/

Project No.

RUNOFF CALCULATIONS

DESIGN DATA
Frequency years
P6= in. P Z4= in. PI = in.

Tall = n:: _

Curb Height =

) lA

J1A
Vi "1~

From To L W D.A. C T c 1 0 Oc QT So Sx z/n .D T
Station Station ft. ft. acr. min. in/hr ds cfs cis ft/ft ft/ft ft. ft.

24 +00 ~ 1301.+()q 1/~~§ q7~ O·zq .95 In 4·4- Ill. - \'L O,Ot>1 f).01..- 312\' D,ll:, ~
( £..;e2.A~,J £;(,,1 ,;tj-fJ-d l::r~~ h ~. ::-1~t: '2.,4+ f)rJ --- ( .pv~1 'n C g~. -:t~ &:+-+~)

~y.+m t:ft-..J l?oliblJ 11R'A~ q~ D,sq .95 10 c.¥.<.f II fo @...CB ( ~!Ml~t C~ ,') ./

24 -f ro J.~-t-4~ gs, ?1::,~ O·IC1 .95 In 4.t..f 0 1 >< '-- D,~ o.e:u4 0,02 31~.:\ O·/f, ~
( r.J e-\'~ S:;,('l~r dbY-...~ @1 /:::J5 ,-bS+4." -T lP"I~f Cf ~__ :r: lAo.. '2 S+Cl .:;

~%O (J ,..:).r::+q « 14"S 8'5'"" O,2~ .95 lO 6-,q /. "2.:- .@...C- .~ (~ ~1e.-1~ C~ teA')
.95

.-/

~
~INLET CALCULATIONS

Station Inlet Type D °i Oc= 0T - 0i
ft. cfs

~d+ :s(') SlY ~\))ih2c1 _.
Z.S -

UJ/I.-w -\. 7_ - -- _.

, ;L'-t -+-~ "S ro. ~·~t\1?ol ~ ~() -
Wi L.-I/d - \. "2- - ~_.

_....

1A

v lA

Computed by: rpBP Checked by: #~;j ?lz-.z.h, 7 7
Date:

r· ,'-"'" ~\



e
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PAVEMENT DRAINAGE WORKSHEET

e-

- I
I

e,,·-

LOCATION DATA

Highway 0oE6f(S.T\1~~ fR~Y
Location Ida k.v - /01'1-'6 :Ui
Project No.

RUNOFF CALCULATIONS

DESIGN DATA
Frequency years
P6= in. P Z4= in. P I = in.

Tall = n:: _

Curb Height =

From To L W D.A. C T c I Q Qc QT So Sx z/n D T
Station Station ft. ft. acr. min. in/hr cfs cfs ds ft/ft ft/ft ft. ft.

.95
/

.95

'dCoi<fO, dlt )0 90 ?(p O./G. .95 10 If,r: 0, (Pro - 0. erG. O,G®- 0,0) sfdS- n,(G B,
ef~ '~DSJeoJ .95

r

'\s;--I<.fo d(;,+ ((0 /00 8f 0,/7 .95 /0 4,t{- 0.77 - O.?7 O.o:ns- 0,0) $(";)5..... o.fro bd .

(I:tf~o~cro) (E~ Is0tftqo .95 : J~

J'I1d S- d';-U/-O Ite;- fj~ 0, d-:l .95 10 f+Y- 08
_.

0'1 O,OOf Q,D'd 5Id)- O,! {P 8
Cl...
~INLET CALCULATIONS

\.

J-l

'J-i

J'E

Station Inlet Type D Qi Qc= QT - Qi
ft. cfs

-

(i'7 i SO Lev - 1-,).. J(rj " (
-

,- .
JCt;f <r-o LW- (,} ~ (CD I, ( ......,

'd5:tlfO LW - (, ). ./0 I, I _.
Computed by: II2P

r.

Checkad by: Il£L 7/zz.k1
7 7

,"'-"

Date:

~\



• •• •
ARIZONA HIGHWA Y DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PA VEMENT DRAINAGE WORKSHEET

. !

LOCA TION DA TA _

Highw.ay ..:::su.~I'c:\fih)l(
Locahon ~L.::....-lOW1~.:J<\Q:...::r.v~k _

Project No.

RUNOFF CALCULATIONS

DESIGN DATA
Frequency years
P6= in. P Z4= in. PI = in.

Tall = n == _

Curb Height =
From To L W D.A. C T c I Q Qc QT So Sx z/n D T
Station . Station ft. ft. acr. min• in/hr cis cis cis ft/ft ft/ft ft. ft.

3 130~+S() I~OI+ 12·S' 1'?>7.:\ S-~ ot/~ .9S /0 4.4 Dc 2''' '-/::-. x /_

P-: l~l+leS (!A' '2.7+~ I~ C:.'S OclQ .95 (0 LL4 /).~ /v " ,,'

2S+Cl~ ZCotCiO Cf~ 1<.0 D, \-, .95 (0 4,4- 0,1 - on O.{X)3 {)IO.2- 31 'Jf (). It;, ?
(~er<VwJ ~l !)~ by-~~I ~. f.~ 2'=:>+~ --'Lo ..:!>..Tll ~ ~ :t;6,2.1+~

;)\+q~ u21+40 145 1(.". (') ,Z..:S .9S 10 4,4- 1,<5Co (o/Q~ Q~"Jt ".('-Ot ":,~61
.9S : ,~

.95

J

v N.
V w
/ .L~

~
<l'INL:ET CALCULATIONS

JWB

J

J "1.A.

Station Inlet Type D Qi Qc=QT - Qi
ft. cis

1~1+I'3S &)(~~+bd - )- S'OcJ.\ -
!All L"W~ 1.1.- - - -

'Z..l+40 ~' SNJ~cl -_. -:S.O -
wlLw -I·Z - _. -

Com.puted by: t.::t:il? Checked by: ;;:.;.1.-- /J..·z-A~1
7 7

Date:

( /~''-- ." >\



• •• •
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PAVEMENT DRAINAGE WORKSHEET

. I
I

"*

DESIGN DATA
Frequency years
P6= in. P Z4= in. PI = in.

Tall = n:: _

Curb Height =RUNOFF CALCULATIONS

LOCATION DATA

Highway . ~r~trDD~J fi?vJ~
Location~CI - OV\liI/\ QkJk
Project No.

From To L W D.A. C T c I Q Qc QT SO Sx z/n .D T

Station . Station ft. ft . acr. min. in/hr. cIs cIs ds ft/ft ft/ft ft. ft.

l\-+l~ )0 t9) I2.S (00 f),n .95 10 4-.d. 0-/ - 0"-7 'OO~ (J).OZ _?/2~ 01{~ ~
( r:<. ~..,: S~l- ttQcl l"b'(~ "1..... (Q>_ '""r.11S ID-t-SO -- --- -~" /P')(. ::..:t~ C -B @ TblC)+cO'

11+\~ ~1O+OO llc\ 60 O.z.~ .95 10 4·4- \·0 ~~ cf )) (S ~e ~ Qpj- C~,~J./J )

, I?OR+9J It) \0 fro ~lS 'SB D·S-O .95 (0 4·4 ?.r\ - 2·\ 010D3 o.oz. ~\2....S 0·24 )2-

1:>07, +SD P-nl+ \(.,( I?;~ ~ ().l~ .95 In 4.ti D·l O· I 0·8 0·003 0·02 ~\2S- 0· \\ ~,~ 7

~' (f\S)')·tE~.: Ko o~ l~ tlttod ~\-e.~w95 ~ ~t :s l::i)\f.~IZI~ t., ~~~ ..D.,,,,i.d-,h' (D Sb t,~(f i)
\\ .95 \l I

l .
I

,; Wfbl

/ W~

J Tb

~
~ INLET CALCULATIONS

j \1:)

J We:,
j wb

Station Inlet Type D Q. Qc=QT - Qi1
ft. cIs

\o-\-on I '0-: C' tr 1 _.' .3.()Sb ," n,· [)r -
t"jI L \,,) _.- \ .('_ - - --

)3o'2+S0 Lw --\.(_ 0·24 z·o 0' I
\"t:,t>lot I?~ ~ 40 I S\J51tQ"~ - ~o -

vJ/L,vJ - \,z.. _.- - ..-

Computed by: Pe:P Checked by: tlkL 7iz.h
7 I

Date:

') 0,r,- ..,- " ; / .........

))\



•,
ARIZONA HIGHWAY DEPARTMENT
5TRUC TURES SEC TION
HYDRAULICS BRANCH

PAVEMENT DRAINAGE WORKSHEET

••
. I,

•
LOCATION DATA

Highway ~P~~Tl~ tt!JJY
Location J(fcd..';>; (;',...,7 "IV
Project No.

RUNOFF CALCULATIONS

DESIGN DATA
Frequency years
P6= in. P Z4= in. P I = in.

Tall = n::: _

Curb Height =

J

)

j
\/

From To L W D.A. C T c I Q Qc QT So Sx z/n D T
Station Station ft. ft. acr. min. in/hr cis cis cis ft/ft £tIft ft. ft.

~ 32..+30 3>1 + '2..0 /10 12. 0·\'8 .95 \0 4.4 G·B - 0·3 OIOO.?J o,oz. 3/25 0, 1(--:> ()
( R-.. A' . \ S/?p.,tt:i()ri 1: Ya..\;Vi. CZ-:L.- ;:>..., 9!)), 1-+ 20 ......., ~r-/~~ :.D. c...B Cci .. :r:r.) -:>,~+I JI

$2.+~ou 30-\-"lD \'=::>0 12- n.2L.. .95 10 4·4 \. \ ~c ~ CC'~ J:-vl~ C~c ~}
.95

~ ~-flo 2~+&: ~O lS e>'ICS .95 \D 4·4 0.(0 - 0,<'0 DOO3 O,D2- 3\2.'S O,\S liS
~ ~+'20 fBI &>l+\2-r II cg 1(0 0,2..1 .95 It) 4·4 o,q I\.~ n(...1- ~

~ .;:Ll +30 tJ·) 1?f>1t(zs 1-Z-;3 go 0,24 .95 ID 4.4 \' 0
V ~v - ~

CI...
~ INLET CALCULATIONS

J 1~

J~~

'Ii Eo

Station Inlet Type D Q
i Q c=Q T - Q i

ft. cis

~O-t\n SO' ~\D1\ 'Cd - "20 -
IlJlLVd -1,"'2.. - - -

Zt>:>+€?O LW ..--.J I· 2.- -- 1,0 -
l~l+17'~ 80/ ~u>t\td - >Sn -

\J'J I L.\tJ - 1'-2.-
_.

-' -
Computed by: ffiP

( .'

Checked by: &L pZ./;;7
7

l ""

Date:

j

'\



• e, e\
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PAVEMENT DRAINAGE WORKSHEET

. I
I

LOCATION DATA h=
Highway SLlFL-Z..:r1 Tl~N \ RN'j
Location JdaCtO- '-rc;vV";Qwtr
Project No.

RUNOFF CALCULATIONS

DESIGN DATA
Frequency years
P6= in. P Z4= in. PI = in.

Tall = n:: _

Curb Height =

From To L W D.A. C T c I Q Qc QT So Sx z/n D T
Station Station ft. ft. acr. min. in/hr cfs ds cis ft/ft ft/ft ft. ft.

, ~5tSD 34+40 110 (do o,n .95 In 4·4 01'1 - O·l (),OO3 tJ,OZ- 31Z~ 1),Ib R
\~~ ~-tle il "\:)r ~-0v-v ( j .It=?'\ ~454 ·4('""') - -t;; c....~ ::-~- ~ 1-1':\ 3~+( '.)D)

?lc:+snU 33.+<1n Ifr,O ro~ ~124- .95 4-0 4\~ \<0 \,0 @~\ (~~ ~l, :t G),c...f')- D~·

3~+O\o ~-z..-1-&0 \10 10 O'I~ .95 40 4.4- (]« - 0·\ O·oo~ tf).02. 31c.. 'r" t). \ (., ~ ....

(b-9~", SJrct: 'oJ- '1~Y-("~ {?J!l ....~5 ;:j''P- +? ~(") -- ( Cf"IC'~XD C~"' @ J.~ s~-+ ::.MJ
~s+ ~O l) ~2-+?L"" 160 1n O,?L .95 ~ 1414 11f) ..6) (' ...~ I""'~ -r 0 k C~~L~)~,.•P

.95 -

j 1-P:>

V
Vi ~~

'/

~
~INLET CALCULATIONS

Station Inlet Type D Qi Qc = QT - Qi
ft. ds

~~;;:;l'J -+ q n I c'\(' )+ted 30Sf) 2,\))" , - -
vJ/( W r- [,'2..- _. - --

, '302 -+~a Sb~ S\.~Ld - -..?,() -
""illlA) - to? -- - -

!1J~

J!.~

Computed by: pep Checked by: /)£L.. -/!z.--z/jt1
7 7

Date:

I

, ),._'\



• .' •
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
l1YDRAULICS BRANCH

PA VEMENT DRAINAGE WORKSHEET

. I
I

LOCATION DATA
Highway ~P~TIILO!\) ~FW::....Jl'~_
Location :tJO'k: 'DWI~~~IA/k
Project No.

RUNOFF CALCULATIONS

DESIGN DATA
Frequency years
P6= in. P Z4= in. PI = in.

Tall = n= _
Curb Height =

J ~5

J

\/ \D

I
.,j

FroIn To L W D.A. C T c I Q Qc QT So Sx z/n D T
Station . Station ft. ft. acr. min. in/hr ds ds cfs ft/ft ft/ft ft. ft.

31t55 3.b-+OO Iss Col D'C-L .95 \0 4,4- 0,0) - 0'0) (;>,DOS (o,Oz. 312:5 0'/6 ~
(ft"f:' · ~ futA U,~~ .9UlR ~c. r-(T) __ l

~~,"*p c~~ L~::5+~"0)
~14-~ ~S"+Sb ~'S. fo? O,"2..OJ .95 10 44 \12 ~c.E: (S~~e...- -r.., ~t" :.~.t c.J., \

.95 --
I~+""D \1-+ '2S liS ~'Z. 0. 1<0 .95 \0 4.4- 0,1 - tf),( (/),003 0.02 3\2S O,l~ Pl

LP-..o~ ~-tJ ~.d.. 'I: b'('"1,:lk @...\ t;j)5 '2...+2. S" ""'-- Lo~~~ C~@"TD\ 1+1'S)
\~+4() " \ I+1~ \loc; 6'2. If)·Z~ .95 ID 4,4 \ ~O . @.. G~ (c ;:;>ee J ~\el' V-:~1 cA )

~
~INLET CALCULATIONS

Station Inlet Type D Qi Qc = QT - Qi
ft. ds

, 3S-T~ 50! '"'~' M\e.~ - ts -~··~._n 1\ .-

lAi/ LIAJ "", \. '2- - --- -
I \ \ -\-'l'S '5:b

j b\.J.)iJ:.1ll - 3,0 -
vJ ILW ~ I· 2.- -- _. -

VID

J :LB

Computed by: p=e,,:;..;.P_·__
/ .

Checked by:!?£L 7hz-,,~~7 Date:
; 7 7

f ,,,;-.~. ...., ;.~



,e
ARIZONA HIGHWAY DEPARTMENT
STRUC TURES SEC TION
HYDRAULICS BRANCH

PA VEMENT DRAINAGE WORKSHEET

.'
• f

e:

LOCA TION DA TA

Highway ~~S~I~N FR.WY
Location 1:0 ...-<>-; be'vk
Project No.

RUNOFF CALCULATIONS

DESIGN DATA
Frequency years
P6= in. P Z4= in. P I = in.

Tall = n';' _

Curb Height =

lTD

J

VIE:>
vi j../i:,

FroIn To L W D.A. C T c I Q Qc QT SO Sx z/n D T
Station ' Station ft. ft. acr. min. inlhr cis cis cfs ftlft !tIft ft. ft.

IS+k,O \~-+qO IlO b'S OIZ~ .95 to 4'.4- I·~ - I.DCo D,ODt f).OZ, 312.'5 0'\(0 8
( ~Q: ) 5\Urtt :-1i D ""e\.-V1 :o'.J1t ::>.9~-::;)-tClD ............... t~~.:;:l ~. G :>, (3 1?,+'1kJ')

\~+(~o u 1~+4() 220 ?'S o<~)~ .95 10 4.4 /,4 @. c.. IB ( f:;ee ~ le;t Ge1~S)
.95

~9tOO ee, \~I~+CO I'S:D S'B O' 'Z,a .95 to .4,4- 0·2 - o·<;? 0.001 (!J,O~ 312.$ () .Iq. 1
1.1+~'S ~q-+tm 14S ~ 0. \9 .95 lD 4·4 Ot~ - (),~ l),C()1 0·02- ~\.2r-'0,\4 -,..~

.95
0...
~INLET CALCULATIONS

\/11:)

v' lp.;
V/1-~

Station Inlet Type D Qi Qc= QT - Qi
ft. cis

1~+40 60' Slo-tieO - 2..0 -
IN! Ll.tJ -- 1'2- _. - -

~C\+OO LtAJ- "c- D·/04- DIg -
~I-t 6'5 l VJ -' '.2-- 0·14 olq -..

Computed by: i===8sE..-

('

Checked by: £££ ~h-r

;/.J' ....... ....

Date:

//'\



• .' ."
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRA ULICS BRANCH

PA VEMENT DRAINAGE WORKSHEET

. I
!

L D.A. C T c
, ft. min.

\/l"D

LOCATION DATA
Highway ~~\~ICN ~'-f
Location ~?l=V\rlv>"""';
Project No.

RUNOFF CALCULATIONS

DESIGN DATA
Frequency years
P6= in. PZ4= in. PI = in.

Tall = n:: _

Curb Height =

Q Qc QT So z/n D T
ds ds ds ft!It ft. ft.

- g

lIW±?;Q 0 '7+fJ)Q~ .95 1 tD lTI
.95

/ IDP+~o-~i6+1~.~ D'~ I \() ~
C~"~' d" Yc. @.:> . 1~+IO---.......

(., ~~ ctl (~ it] l-e.t'" ~1~

ItB - £lA-Jt1 O'Oz.p,.;z~IC)·lb I <;?
L..o C~~J -rt:;:l \$ 4- t)')

\/ I'J+~ \j Istfol2."?,Q[ji]O.3g [.95 1 '0 1M
~
~ INLET CALCULATIONS

I~~I~ ~

Station Inlet Type D Q. Q c = QT - Q i1
ft. ds

t1+~o S1)' S" ( ll-\t-ecl - \2- -
vJ/lw - 112- - - -.....'

) IS+bO 50' SolofudI - \~ -
w/u'/\J - \.] - - -

I'll:)

JTD

Computed by: f'13F' Checked by: ;Z:fL- 7hZ.-bl Date:, 7

( \



,e .' e,;
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PAVEMENT DRAINAGE WORKSHEET

." !

DESIGN DATA
Frequency years
P6= in. P Z4= in. PI = in.

Tall = n= _
Curb Height =RUNOFF CALCULATIONS

LOCA TION DA TA t::":
Highway S{)~T(rIO!'J~WY
Location IdB - \OVI-1~II1t»t1,k
Project No.

From To L W D.A. C T c I Q Q c Orr So Sx z/n D 'I
Station . Station ft. ft • acr. min. in/hr ds ds cis ft/ft ft/ft ft. ft.

1':>10) +00 TL 12.+(D 300 !1 ) Ot11 .95 10 4',4 "3.0 - ~·O 0·01 0,02.. j\2..«5 O'Z:L I \
Zio GS~ .95 i(Nofe .' 51. ~~= 7/1'1 f @_ '7C: >- !O-i-00')

2"2-+''10 ZO+~n 10)0 ~~ 0.'3$ .95 10 414- \tLQ - l,S D'DICS ()·O2 ?"\Z,, f). II-. 8
(a. .._'" ~*~ rib'at-v-. ~-n::: .'1?c +2.'>0 - loc-?oo Co C 12..;> e ID ~-t~ )

27.tln\J z..o+':'.r 240 &u C>·44 .95 to 4.4 1-9 @. c_ J2:J (~ Ll.11J . c.;::. C ,. -4 ')

.95 : J~

.95

j EB

Jib
j

~

~INLI:.:T CALCULATIONS
Station lnlet Type D Qi Qc= QT - Qi

ft. ds

I )~lO)+OO 'W ~-\:l€d - I\ <t> I· 'L.
!)J/U,,) -I·Z O.l,L.- IlL.. -

2o+~O ~l ~\P1TeD - '"1-- -
IJJ/ Lw - 1."2- - I-' '-~-

v £6

V 1b

Computed by: ~ Checked by: ffCk pzle7
r 7

Date:

( i~"'" -...

. )--\



• .' •
ARIZONA HIGHWA Y DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PA VEMENT DRAINAGE WORKSHEET

, I
I

LOCATION DATA

Highw.ay ~SlliIO~ FRW"t
Loeatlon . -loW\ belA,lc
Project No.

RUNOFF CALCULATIONS

DESIGN DATA
Frequency years
P6= in. P 24= in. P I = in.

Tall = n:: _

Curb Height =

v' TD

/
JTC-

J

From To L W D.A. C T e I Q Qe -OT So Sx z/n D T
Station Station ft. ft. aero min. in/hr cis cis ds ft/ft £tIft ft. ft.

2.~+OO Z~+'Z.O I~O ~S/~J!- O'"'::>'S .95 10 44 /,'S - liS O,olS (0.02. ~12.S ().l~ g
(0_' s.A.r~~ 'b.y?-,.~v ~ .>951~ '2.~ +~-:: -t t:t:~~fj C-P ~'2 '2..+I()) ~

"Z...~-tOO U-t1rJ 1.~) ~~ O'4~ .95 If) 4·4 \.~ I@--CB (~~-~ Qo"t' C~l ~)

14+g, t'Z.+ Go IQo 'lIlt!!! D'3,~ .95 \0 4.4 I· 'S" - liS" (9·01<\ D,O'"2.. 31"2.:;- D'!h g>
c...O-.....OOJ "5JJ.~ cA- .~ 12+ f,c U,C-?7.: ::Q. c..(~@ b'\~R. _ D"("~·~~ " (6 ('2., +lC

\4,..-tS'D v/Z+(O 24D Rd'5- 0'44- .95 to 4·d. I.<t ~ c.~ ( c~,ee ~ le+ (t'"C.l~ J
.95

't-
a-.. INLET CALCULATIONS

Station Inlet Type D Qi Qe=QT - Qi
ft. cis

Z1..+1() ro\ ~R.~1i e.d _. 1.D -
!AJjLW - \. Z. - - -

. lz..+ ID St.) ~\x'IH"cI -- --7'(J -
I, J / (-I) J -- ( '"2....- _..-,. ~ ,...........

r

./TCJ

/n

Computed by: _ Checked by: cf#Z ?h"Z'./97
7 7

Date:

t .,\



•
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PAVEMENT DRAINAGE WORKSHEET

.0
• f

.'

LOCA TION DA TA
Highway 5upe£..~-nTLON fuJy
Location )20 l;) JoW(C' k~;=w~k _
Project No.

RUNOFF CALCULATIONS

DESIGN DATA
Frequency years
P6= in. P Z4= in. PI= in.

Tall = n= _
Curb Height =

!TD
J Ie.

From To L W D.A. C T c 1 Q Qc QT So Sx z/n D T
Station Station ft. ft. acr. min. in/hr cIs cIs cIs ft/ft ft/ft ft. ft.

Z-S+OO 2.l+Z0 C7fl :!];,~) Ol~"\l .95 10 4.4 c; · \1 - 2.1 \ D.dl D. 04-0) 121(n 0·21 'S.6
?d.,() ~1 5 .95

Ib+~ 15+00 'l~ lo~~ 0-32- .95 10 !4.4- "5 - /,~ D·OI'S (),Oz.. ~IZS" O,IS l,S
(e~ SAT~oi ~by-~ --.;@ ~ 1'S-tDCD - ~~ t-.Q. c. "). ~ riG ~++g»)

Ibf?xJ l4+'S() ('60 lDZ 04'2.- .95 10 4·4 \,1(..-:> @cA (~ep '1 A ao::t C~J..c ~)
.95 -

: ,I~

.95
a...
thINLET CALCULATIONS

~lb
J Te.

Station Inlet Type D Q
i

Qc = Q
T

.. Qi
ft. cIs

cS+OO L~J - I.G. 0,27 2'4 -
\4-+S:0 'S1)' rt ttv.d. - 1·0 -Co ~ o.

~";/LW -1,2 - - -

Computed by: PeP

-....
., 0

Checked by: deL }k;lez

-..

Date:

/'\



• •• e\
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PA VEMENT DRAINAGE WORKSHEET

. I
!

LOCA TION DA TA

Highway .s(jSeRSl~tt\\) fr<YJf
Location :t;ZiJl - I? J~-.f(
Project No.

RUNOFF CALCULATIONS

DESIGN DATA
Frequency years
P6= in. P Z4= in. PI = in.

Tall = n == _

Curb Height =

J EB
J' WB

J IC­
JTD

From To L W D.A. C T c I Q Qc QT So Sx z/n .D T
Station Station ft. ft. acr. min. . in/hr cfs cfs cfs ft/ft it/ft ft. ft.

1?>4--~+\\.?, I?.)?.P>-tg: 14"'1."2" ~113 110) .95 10 4.4 f·C)) - 7·0) OI(OIS D.02.. 312c;' 0 150 leo
1"3'" -:2,A \1·3 1~7S1 +~ /'y,P- S1,'2.. 1.1.9> .95 10 4·4 (·4 - 714 ~,O(S 0.02- ~IZS O,lA 14,e;

I
.95

Ibt~ Iq+41.~ ~\z.. 2.7-, 0, I&;, .95 [0 4.4- D,f,C) - DebCf o,00 Y? ~iD~ 312~ (().I~ (o,S

21+71) ~O+I~I2- .2q~.'2.. ?~ 0·/(" .95 10 4-/4 If),6Q - D.b~ D,(ff) ~ O,04Gy 12l~ 0.2-1 4,3
.95 ; ,~

.95
~

<h.INLET CALCULATIONS
Station Inlet Type D Qi Q c = Q T - Q i

ft. cfs

. \3'2B +tQQ J.j 0' ~lolted - 8·0 -
wfUN - /. Z. - - -

1~'Gq+ (oS i; () I ~Lt>tf·ecl _. g,O -
LA! / Llld - \ I "2- - - -

1/,,+~ LW _. II '2- O,l~ (). 'Y -
2.1+ ZO LlAJ - 1."2- D,c./ I,~ -

J EB>

J W~

J Te.­
j 1'D

Computed by: FfP Checked by: frJ.- 7h~k7
7 /

Date:

-'f
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ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRA ULICS BRANCH

MEDIAN DRAINAGE WORKSHEET

• •.""~ \

LOCA TION DA TA
H ' h "19 way _ )("i~ ,...... \' "~. \, ., ~ ,

~J; _ I )

Location
Project No.

RUNOFF CALCULA TIONS

DESIGN DATA
Frequency 10 years'
P6= in. P Z4= in. PI = in.

AHW= ----

V

J

JC6W\~'
\.'((,\0
VI-,

Js,(JJ

FroIn To L W D.A. C T c I Q Channel So Z n D V
Station Station ft. ft. acr. Inin. in/hr ds Tvpe ft/ft ft. fps

IS'fO+?O IS'd8iSD Id~dO s6 I,OGlf O,GO /0 ~,f(- ),8 f Tl'lO ~tl\ o· ors- /0 O.O;}S 0·53 d'~

ClCYh- f <...; 0 uP SI<>;)p =- (). OIJ t:{- D: o· <ftf· , '\(>Q::; U 0r{L V= J,g t·~ (G'>..J~~,,) ::- 8.1" }11,11.

l"Sd8tSO 1St? f8 Co /0(0«.- 36 O. ~;}8 a,CDO 10 4-·lf· d, 'it) TJ' <' Cl ."."\ O·OO~y. ,0 o·u}S- -0, sY- d· /2...
'-'

I IY7+{jCP 1$0 171 Iz,. (07lf 0·937 ~.I 'd. 3/ -- O.?&~b 0,(,0 10 ( J'(\0 VI I) --.001 /0 O.o)~ n. ~?
(k 90. ( re.: Av-e sC< )Y"'::.OO~~? IXi' u= 0,(o~ I~~ '- 1,(Pc. ~~'-- l)", I,)y. ~ -r: .-.-; /0 if- - (/.C(-:: t0f (00) ~ 'A1tV\

Iso/ f oS:- /307 f Il. G07 53 O. s-:so ()·~o /0 4-<r- (, <{o (r-it7 "'-'\ .001 10 () ,oar- D.1f( 0·8&
....

J

J

J

\
"'0-

INLET CALCULA TIONS
Station Inlet Type Q HW DHW Elev. Dike Elev.

ds ft.

(~d8 -{'SV (~ IS. tjO .$.3
'\ .-)

l/ ,·S.>

l <..{ 7~ lJ(? ( - IS, fJo ~.'F o,s'+

" ~ -

\")0 fUz.. e-I): 80 ("2)0,\) 8,0 o.{,oo

Channel Type: Trapezoidal
Triangular

Inlet Type: C-15.08
C-15.09
C-15.10
Pipe Culvert

Com.puted by: r~Cg. (D{'d3/97 Checked by: J3 Date: ' C,/28;187



••
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRA ULICS BRANCH

MEDIAN DRAINAGE WORKSHEET

e e\\

LOCA TION DA TA (,' I.
Highway S~rS-t],]'7>V1 ~~~W-.-+1 _
Lo cation 'S2J1) - ~ 0 V\A1i'\ tl Q INk
Project No.

RUNOFF CALCULA TIONS

DESIGN DATA
Frequency to years
P 6= in. P Z4= in. P I= in.

AHW =

~

Frotn To L W D.A. C T c 1 Q Channel So Z n D V
Station Station ft. ft. acr. tnin. in/hr ds Type ft/ft ft. fps

Id~9 1(5 (~ul iOIf. /lqz.. 3B l,oW Q.(p() /0 tr.'f d/)s-' Iri(AVt'\ 0,010(0 to GIGas • "\ C(- ;),38

(~cef, Tc', Aw \( ')~ ~ (), )OBV 0/1 ~r---- D-:: o (2j.o (t A,-to. , (,50 ~fl. tJ '" :J, 2 RIS'-oJ T ~ ~el ~ 9< 'f Vl-t t \.1 II U- '" r> (rhe

~

r.i
\

'0'
INLET CALCULA TIONS
Station Inlet Type Q HW DHW Elev. Dike Elev.

ds ft.

{~61 to If C- {~( 80 ~/'f o (~t+

.. ,

Channel Type: Trapezoidal
Triangular

Inlet Type: C-15.08
C-15.09
C-15.10
Pipe Culvert

\~., ,'~ { I(\~ .- Q~

Computed by: Ii 0 2-s u7 Checked by: P Date: 'mt.j213)5J



Ie" •••• •. ,

ARIZONA DEPARTMENT OF TRANSI?ORTATION

in.in. P1=in .. P24= ---
n = o;o/~

Frequency iD years

P6:c-·----., ,
Tall ---.a....
Curb Height = (,," t 7 .,

PAVEMENT DRAINAGE CALCULATION REPORT
DESIGN DATALOCATION DATA

("' , I. i ,......,
Highway ...::>u.pe\~1;niv.\, ;\f'OW(/(..j

Location, I-A RAMP I CtZ.FiST ~ -r.;Y="AI-l",~K.

Project No. _!_{..:;.9~f ~_~

RUNOFF CALCULATIONS'
From To L 'W D.A. C

Tc I : a Qc ur So Sx z/n '0 T
Station Station ft. ft. aer•. min. ill/hi' cfs cis cis . ft/ft ft/ft ' ft. ft.

')Jt-e:; l1fOO 3B3 I

O"Q3 .95 10 !f.r- '0,81. 0,8/. D,CXX:>74 <12.1 O.Z~ 3.LIzz.. O.OOCp1

.95

/q-fOO' \ '2>-1- SV 55D
zz.-ro

0;'6.55 .95 10 .4:<t- {. (,., I ~ ('0 I ..() ~) S(d~ O,I~ 8.040 0.0\88

'- .95

(st-50 IO-f-1a, tBo
Ito' '1.-:')

O,.2~3 .95 10 .', 4-,lf- \,.\0 0,51 l.b ( 0.014\ ,OJ :; I Jc" 0./& 8.0tjc., ,
, . .);'. )

I
., '.

.95.
,

.'
~ .. ..

.95 ' .
.'

Q,..,a)<. ot c~r~+~.:.. " \.q5",-~

p.,-;'SU<y.A.L '4'c.. /,..jILl.. Bri: P (CI::..E..u uP
B'-l <::0'1<.6 I ""'L.~1' p-::>lZ.-:n~~ or ~T<:<'-1 i3ASJJ

INLET CALCULATIONS

Station Inlet Type 0 ' .Oi
0c= Or;;. <?-i 'ft. ' . :t!f!;" ,

"

''1., OJ Llu ·r,;) D.2.3 Or 8 / I' c.... \

/3+-CJO Leu""d 0,/& 1./0' 0.51

/0+-70 LD·I.2. vJk,.iz.o 1/"lI.•R'f 0.11.e,· \.10 0.51
. ,

"

.

Inlet type:
. '::.

Computed by: 6(~ 'J(DD/2'I'Chec~ed by: LA""""'/!)Oate: 3/i/87
.......... -'-.._r.. y:; ShB/.87 ' ' .



? ••••• •,.

/j"

ARIZONA DEPARTMENT OF TRANSIlORTATION

Frequency ( 0 years

in.in. Pl= ' _P6:,· in •. P24= ----

T~II A' ' n = O· .01 (p
".JJ ...Curb Height = .G:. %_, _

PAVEMENT DRAINAGE CALCULATION REPORT
DESIGN DATA

RUNOFF CALCULATIONS'

LOCATION DATA I

Highway Sc?e\ s{rhmr) +r(JRtJ~
Location .7=8 RI'/I'2P 1 c,u.s-r 70 '7O""'Ar~J"rW+<'"

Project No. --i.J,.,/{..::::f-:.,<f- ---.;_----:

From To L 'W D.A. C
Tc I : 0 °c aT So Sx z/n '0 T

Station Station ft. ft. aer., min. h1/hr cfs cfs cls ' ft/ft ft/ft ' ft. ft.

2'-1+ 31./ 18"'5'0 C:.3L/
22 7l::'

0, 2...'1(", .95 /0 ~y- ·L1.t.f (.24 °,oolL/ .Od. S(J) ./ Cc 5',02.3'

.95 .

18f-50 JLI+-oo '-150
Z3'TM

0.215 .95 IO . C-f: Y- 1.. ,5 O.Ic.f I .2.C1 D,O'2..\ .OJ ~ 1'Js"' D,'It.! '.02J3!
-

.95,
N+oo /O-t'10 3/0

28'10
O .. ?.p&> .95 /0 ,', 4.4- O.f3:(o tJ.3~ {.z5 3t2,S D./lIS 1~Z537' O,DICp 0.02.-

" . I
. ~ ..

.95, > ...
.' f·· .' .'

, .
,95 ~' .'. ,

..

,4j5urvle, 'CtI~6 I;'JL,z:.r'''(.,..))LL. -'A~:£ Qe-
":

INLET CALCULATIONS
, .

Station, Inlet Type 0 '" . °i 0c.= Or" Q,ift. ' , '. :~f~", . .'

/8+50 LUI-I'd- , I (I). ' /.1. . D. It.!

11./ 1- 00 LJ~I . i,?i O,I¥ ' 0,96 0.39

/DrCfO irA . D,/lIS D.gS 0.)0Lt.J ..1. 2 (A)(7.~ If)L~T

, .

, . .
"

Inlet type:
..

, .
:~. .

Computed by: ~c\b J(J(y/~/ 'Chec~ed by: feR· Oate: t(Zf!n
.. -- -'-- .A'~' ')27 &, (,/87



re '•...... .; .

ARIZONA DEPARTMENT OF TRANSPORTATION

Frequency '10 years

in.in. P1=in.. P24= _

n= O,Olb
P6=··
.' 8 I

Tall -~

PAVEMENT DRAINAGE CALCULATION REPORT
DESIGN DATALOCATION DATA !: ...-

Highway ~l( J(>[ )11:1hli' i J ('(1 ~{j tn \

Location . -r: c... kAM P, Cf2C.s-r TO 7";;,...,AI-IA-L.JK

IIU.f..Project No. _...;'J~ ~

Curb Height = "":I 7 I,

RUNOFF CALCULATIONS·
From To l W D.A. C

Tc I : ° Qc uT So Sx z/n '0 T
Station .Station ft. ft. acr. min. hl/hr cfs cfs cfs . ttlft ft/ft . ft. ft.

19 H ir 23+50 1.(0<1
'2.'2...' -ro

D.2.<.{8 .95 10 4-;4· . l.Ot-[ - /.04 0;0013 0,039 1CoO::> D. '2.D 5./3y'

.95 .

23.,.50 '2.1+00 350
34' TO

0,311 .95 lo .y.t-t 1.30 1.'30 h,O 1.- 3125 <o.IS~ 7·t..P~C' - D.OI<O

" .95

21-1-00 2?J~10 /90
tlO'TO

D~(8L .95 10'. Y·Y O.'7~ 0.1..8 I .. O<-l 0.011 ().02.. 3\2.5 0.15"/ 1.'1~'
.. "

: .95. .'..

•95 "

INLET CALCULATIONS

Station Inlet Type 0 ' . OJ
0c= Or" qift. ·r.fll:" .

2.3-+ So Ltv-('d 0,2.0 ,.-Ot.\

21-1-DO lW- (. 2- D.' S"L .'.0 z. O.w·

26 ·-1-·90 Lf./J ~/. z..~{r!e.I~.\1 r;,:r o.ISt.{ I.O~

.

l"let type:

Q....""Y- o~ ~~O-~:<e.... ~ (. So (C.s:,..<::.

....,;

Computed by: r:{~l S/d3/8 '1 Checked by: @P .Date: kj'2tJltj'J
t.20.0402 12/74 '"B 6/2./07



!. '. .'
in.in., P24= _

n = i-/' 0/ (;
Curb Height =-,-....;......:C,::::-f' _

Frequency ./0 years

in. P1=P6:c,'" ---f'

Tall 8

ARIZONA DEPARTMENT OF TRANSPORTATION

PAVEMENT DRAINAGE CALCULATION REPORT
DESIGN DATA

1 .... -":-·' I

Project No. __~.:...;......, _'-'- --..;

LOCATION DATA
<:: ( i .,.....

Highway _jl,-{Y:Si1H)'/\ j'U'(!v'-"(I(/

Location· T-t) f2AVV\ P I ('(h'['SI- ~D"-;;;"",,Af4A,,\K

RUNOFF CALCULATIONS'
.~: From To L W D.A. C

Tc I : Q °c Or So Sx z/n
JD T

St:ation Station ft. ft. acr. min. in/hr cfs cfs cfs ' ft/it ft/ft . ft. ft.

3D 1/5 3'-1+2.0 4DS 22.~ 0, ZltP .95 /0 y. e;- O,liO - O.qo 0,0045 .Od·
-) ," -

O. \(." 8·0"ro.<f I )1 dS
.95

34fZo I.IJ0
2,bH'to

•95 /-0 .y. ~. '- /,20 0. OJ t,Jt.! ()./33 1.838+Efe. ~' 0,2.f3e- I· Zc> D,ol1 3"'-1 t.a

"- .95

.95
..

•95. ,.
!

.95

INLET CALCULATIONS

Station Inlet Type 0 ' . Q i
Qc =Or - C:lift. ~f~"

34 -l- 2.0 LlU - I,;) 1(,. D/10
"-

, I (.I.J.rt..B, •
D,13~ O.BLf D.3(",.35+5(", LY--/-I. <. vJ I '~LfL i

, ,

.
, .

Inlet Type:

QMO)(, oc. ~ra.k "': I.\c~s

A%...... VVJl..., Qe:- w; Cl 10<. ~6...--.Io~ Gu-..(~ (A.~t r::>Y~\'cC'"\

Computed by: flv~ 31()~/87checked by: f(-8p . Date: ?eJe~J'?l
t.20.0402 12/74 '3S S/z.k/51. r I



,e • •
ARIZONA HIGHWA Y DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

FA VEMENT DRAINAGE WORKSHEET

RUNOFF CALCULATIONS

LOCATION DATA
Highway
Location
Project No.

6l)prr~'STII Ie ,.-.;)

IO,,",AHA'~'>1:::- [<-D (Noa,H)
//5'/

DESIGN DATA
Frequency /C' years
P6= in. P Z4= in. PI = in.

Tall = e> 's\'....., , n:: O· O/~

Curb Height = 7"

]
ADD
Q's

From To L W D.A. C T c I Q Q c QT So Sx z/n .D T
Station Station ft. ft. acr. min. in/hr cfs ds cis it/it it/ft ft. ft.

5'-1+1D 8b+55;Lr\
52" TO

D./74 .95 /0 LI.t.! 0,13 0,02- ~r2.5 0,1(""1~5' 0/'0 • - 0,73 O.oo:!/Z 8.0
.95

93~Bo ;3'-/ +90(L-r ') //0
~/rt:J o./3(P .95 /0 tI,t! 0.S7 - a.57 D.oo3Q 0,02- "31 z.S 0,1'35 <O.,S"'2. '

53+- 10 83+so(L') 70
</(",' Tt>

0.08'2- .95 /0 Lf.L/ O.7i-1 0.3'-/ o,oosc. 3' '"LS O. I I 5.55(,,' - 0.02-

.95

.95 .'

63+~O B(,,+St({r<T" U.S
% "T"O

0,2.39 .95 4,L/ /.00 (,00 D.ooZ.L{ 31'2.$ 0.\5S"' 9.zS"2,9' (0 - 0,07...

,.
rJ.JTO L
S"IM'!
c.8.

(
'MP-'i. .)...

T'" I' ~

. J-.INLET CALCULATIONS

C,?vv\"'t'><. .o~ c~/""-+c. ~ t· 35 c:...c~

Q"",O-)( o~ ""/...~ '" o.p,Cc!;.s
WF-I<-i"L;::)w IN-=TO CJ.~R..C INUl.\, (0.<0 C2.I;.s)

Station Inlet Type D Q
i

Q c = Q T - Qi
ft. ds

fN-t7D(L,) LlJ-I.2 ("")/cuI?.6/1'JUi..T D.ICe, 0.73 -

83+80 (CT\ LW - /. 2. t.J!('p (J e. "J '-"

-.
0.135 a.cII 0.(...,0

83+ 90 ( \2.;- L\...I-1. '1 vJ/cv~l""'L2:.T O.IB5' 1.00 -

Inlet Type:

Q~ax <:> ~ ~('",,-\-e... ':. t. ~ c:::...( ~

C-4. 01 Single
Double

.C-4. 02 Single
D>uble

Computed by: ~ . S/'2!.ji37 Checked by: f'~p Date: 1/lqln
,-- --r



• • •
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PAVEMENT DRAINAGE WORKSHEET

RUNOFF CALCULATIONS

/0 years
in. P 24= in. Pl= in.

3 n= 0,0/(.,

DESIGN DATA
Frequency
P6= ·

Tall = 7' a:
Curb Height = 7 "

SUP I1JZST I' f ~,\

\ O",""A\-\A\~.llc:. i<e:;, (Grr-l."F9

LOCATION DATA
Highway
Location
Project No.

C-4.02 Single
D:>uble

C-4.01 Single
Double

or '(
Date:

Q~"f)< 'Os;: 'Sra -\-e. "" ,. I c.~~

'7 JZ.cf}.?1

QMAX o~ "5r",,~. -: I • I C.+-5

Inlet Type:

Q""''''ll- o~ ~r",.+e 0 \:03 <:.-\-::,

Q'r'/:'y'. ~ ~:r'~~ '; I .. l <:.:4=s

Checked by: eepI i-" I IComputed by:>:; ';j ;' -, j';; -J

From To L W D.A. C T c I Q Qc °T So Sx z/n D T
Station Station ft. ft. acr. min. in/hr cis cis ds ft/ft ft/ft ft. ft.

6/+-Bo B3.+'10C~i'\ '2...10
I Y::J ,"0

o,ICfl .95 y.t.{ 0 ..82- 0.8'L 3/ z5' 0, I~ 8,04""J 10 - O,(XJ37 0.02-

.95

3i tOO -3 '2J.,-\ cI. Lr\
I YO'To O./Q5 .95 10 4.4 0,8/ O,BI o.\]::) '!J1 ~X2_S 0.((.0 B.O?.-to '-/4" - 0,".:>"2-

. 95

78+tXJ SI+CO(Lr} 180' '/0' O.liDS .95 '0 t{ .i( O,t..:,q - 0,e.",<1 0.0037 0,0'2.. 3/2. S O,ISz... 1.(P
.95

78t50 8/ fBC{.r<r Z/o· L{C)' o. let 3 .95 (0 4.(.( D.Bf - o,BI O,DO~l D,o~ 3/75 0,1<.., 8·0

Station Inlet Type D Q. Q c = Q T - Q i1
ft. cis

6 (+-80 (l<i\ Ll...)· (. '2.. t...!(' , ILP_ Ir-)Lr.:.' O,lb o~ 6'2.-

51 +-OO(LT\ LW .. (,'?. ""JC,L.t7r-~ illL!'_T

.
0.1L, 0.8/

78J-co!t ,'IIIW~I.<..wkCdJP !1Ju-:"'- 0.152- O.~q

78 J 50(PT' LW"I,Z~oAP-e ,,3LiLT o.lb D.B J

.j.

#
L
~
~INLI:.:T CALCULATIONS

'* Dor:; II (")'1 /1\1 CoL\A (.- G:. 120;:T LA ,..JDf.r~_ ST(Z.-.A c.T'APE-



ce'
,.~~ .'

ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PAVEMENT DRAINAGE WORKSHEET

e e

7"

LOCATION DATA
Highway ';)UeaZlrlo0 hzw't
Location 10....... AH.... WI< f2.D. (C.1l.~7"(I?)(U::>"l''f:)
Project No.

RUNOFF CALCULATIONS

DESIGN DATA
Frequency JO years
P6= in. P 24= in. P I = in.

T all = B'n:: 0.0 l<O

Curb Height =

From To L W D.A. C T c I Q Qc' QT So Sx z/n D T
Station Station ft. ft. acr. min. in/hr ds ds cfs ft/ft ft/ft ft. ft.

77"'20 78+3:::,(<,,\ 70 40 n,orct..{ .95 /0 4,L( 0,27 - 0,2/ O,{XJ31 0 ...02- 3/'Z$' O.IDB ~L4
" .95

.95 .
• 95

.95

.95

.95

~
~INLET CALCULATIONS

Station Inlet Type D Q
i

Qc = QT - Qi
ft. ds

17 + a:J.1<.T\ UJ-I.2 VIcu.n?J 1tJ.L.!i.T D.loB 0, Z. 1

.
I

Inlet Type:

QMP")(. of:;. '3........t-e ..... o.<':::'C>c:..s..s

C-4.01 Single
Double

C-4.02 Single
D>uble

Computed by: 3'S G{-z..1 8 1 Checked by: Pep Date: l' }24J n



,e
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PAVEMENT DRAINAGE WORKSHEET

• e

LOCATION DATA
Highway SuPf&?..,.,no#.J t:(e.",-,,{
Location 10"",,.,.,,..1,,,,,,,,_),,-. Ki;). C'S£:,,~-""')

Project No.

RUNOFF CALCULATIONS

DESIGN DATA
Frequency /t.:::) years
P6= in. P 24= in. PI = in.

Tall = /0 1 lib' n == c),olt.-

Curb Height = 7 "
From To L W D.A. C T c I Q Q c °T So Sx z/n D T
Station Station ft. ft. acr. min. in/hr ds ds cis ft/ft ft/ft ft. ft.

73 r U 77~8::!J27 L/Jl-l '/0' 'TO .95 '-I. L{ Z. tt~ '2./9
-

o.'U55' 0.52..::> /0 - tJ.otx,?:J 0.02. '3/25 10,5

.95

73+&"C- 78 f-O-'(L-,. \ t.f3t./
:?b' (D

0.'155 .95 /0 ~.LI //10 1.9(') O,C) z. :5/25 /0,0-eN' - a .'()L;I",~ O.ZP
/

.95

.95

.95

.95

~
~ INLJ:.:T CALCULATIONS

Station IIl1et Type D Qi Qc= QT - Qi
ft. ds

73,.1,{, 1&) AI::HJ t£ • t::"o-r.,-.('a. ",1.1i/<

1J/-rH~/J:;; ,:".l=

7~~bbIL'f" )
.

~/41-,4 "-I r-' (._J IC... Pi> .
/

- YI2.A' ,..JS I >-3"""
1ix (c:;, n ,0(';. r.:; ,,=, ,-'- i) nJ?

DI -reI-! _

Inlet Type: C-4.01 Single
Double

C-4.02 Single
Dmble

Computed by: ---ss, . 6,/3/67 Checkad by: P6P Date: ----+-=7/ztJn



•

•

•

TOMA'HAWK TO GOLDFIELD



• .' •
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRA ULICS BRANCH

PA VEMENT DRAINAGE WORKSHEET

• f

LOCATION DATA
Highway . S\JftR.rlE\ON FRJf{J
Location ibyv>o<NIsJG<.1c2\'(J(
Project No.

RUNOFF CALCULATIONS

DESIGN DATA
Frequency years
P6= in. P Z4= in. PI = in.

Tall = n= _
Curb Height =

From. To L W D.A. C T c I 0 OC °T So Sx z/n D T
Station ' Station it. it. aero min. . in/hr cis cfs cis it/ft it/ft ft. £to

7_1+00 z,~+~ I~o l?,~ O.z.( .9S 10 4,4- O·q - O·er O,()OfJ (),D2.. 3126 f)./ (, $7
"l- I~~+-17,~ 12.,c;ct+SO II:;~ Z;1.~ 115f) .9S /b 4·4 bj7.:~., - t"Z~ b,~ 0.02 51U ({)''3Z )/P

/25+"'2)+11.:2.; 1~54-t1~ loqg .~1.~ \·44 .95 /0 4·4 Int 0:<' - L,() ~ O,fJ{)b 0,02. 312~ () ..7')..- /10
.9S
.95

.95 : ,,~

.9S

J ,~

JyJ

-iESB

0....
~INLET CALCULATIONS

j 1ft
Wp.:>

/~

Station Inlet Type D Qi Qc = QT - Q i
" ~

it. ds,
v'l:> . /

LtV-, /,2 0, /(-. /. J;;l.-":l-=+DO -
1~4+GO "3of~~~ - ~,o O·2.-~

0/ L,w - 1.Z. O,DO) O·z.~ -
l'Jn4+1~ .<,{'") , c::,~ n\-h~cl - (,.." \:) -

t,J! L-W -1·2- - - -

Computed by: fPd.:J Che cked by: <"Y:>...l.'>..::::....- _ Date: b/'Z3, (5]

-...
" '. ;: ...-..... ~\



'. e· •
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PA VEMENT DRAINAGE WORKSHEET

. I
I

LOCATION DATA

Highway . 6LJ~Sr[rC/'J Fw~.
Location T()t1'l;;;;C:) Gc,(cP'\i Q(
Project No.

RUNOFF CALCULATIONS

DESIGN DATA
Frequency years
P6= in. PZ4= in. PI = in.

Tall = n~ _

Curb Height =

,( ,A
) TfT
j -tA

From To L W D.A. C T c I Q Qc Q T So Sx z/n D T
Station . Station ft. ft. acr. min. in/hr ds cIs ds ftl It ftl ft ft. ft.

2Z+$?,2.. 24-{-10 V2~·6 ID011?- O,z.q .95 /0 4·4 )-.2/ - D,Q20,ttM (0,02 _~/J,~ ·(75 ~ ..7
(/:::;__ 11/> sLo#PCI /)/~;n (~ j;:) t!.t4s-t /0 -~c,;AP. c.,/~ @ Tnc1--f60

Z2-f8~,2 Z4'+bO /40 /DZ1.ut. 1J1.~3 .95 /0 4·4 - /'4 ~ CB &e :~/et 4tz~')
25+f,O '24-1-60 tDO qo O,?I .95 /0 4·4 ()tg~ - ()18G OffX)S" (()'O;;J.. ?;f-:t:; ~'/0 8>
ZC3 ../--fA:) 2& flo / /0 8~ 0, z. ( .95 (0 4,4 () 'Bra - O.gA (){lls (f), Od.- '6/;;if ' /(;, 8

(fA.p~A;/'J ,5;{'t 1;(:epl [) r.> V1 [OJ... "Ql;/ ~70 - U C j.;o, I~C~ (~ Tf. 27r ?eJ)
Z.c;-thn U27+0C J40 R'.~ 0,2.1 .95 /0 4',4 /118 rtf) c/3(~ ~ k;t V,Pr )

Q..

ch.INLET CALCULATIONS

'/ fA
"i-rA
JIA

i
If

Station Inlet Type D Qi Qc=QT .. Qi
ft. ds

24 -I- 60 50' SA,DiI ec( -- .3D -
~v/L-ltJ -I· Z - - -

Z~+(,o L'lA) - /IZ 0,110 I,D -
27 .f- DO 30' S- (J)t+~rJ.. . - q,S -

I vJ/ L,W -1,2- -- -
I

7/r5/~JDate:Checked by: hComputed by: ~.p

c

. _--..
r / .........

.' ~\



,. .' ••
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PA VEMENT DRAINAGE WORKSHEET

. !

LOCA TION DA TA

Highway , ~)~ITJDN ~
Location 10 o.J;wdfJJ+; ()
Project No.

RUNOFF CALCULATIONS
From
Station

To
Station

L
ft.

WI D.A.\ C
ft. aero

DESIGN DATA
Frequency years
P6= in. PZ4= in. PI = in.

Tall = n= _
Curb Height =

T e I I I Q I Q e I Q T I So I Sx I z/n I .D I T
min. in/hr cfs cfs cfs ftlft ftlft ft. ft.

I--rBI~<;+'\D . Ll~\~j8.2.1 O.2~
(~l ~~ D cl 1) evv-v @.... 2/ <]it;..

Ie .~ 1,0 - /'0 -900 10.,(,)2. 1312S1 Gllbl ~

- G;:..t-O c~ e l 2..1-+10

10 14.4 11'4~ L~ - I \'4~ 10.00 2.1 o,tscollol~1 0,3 I lo,D

ID 141~11'4 I@, a (sb~ ~,€-+- C!J~)
10 1,~

10

;;L[of qo U ~1-+1DIISo I83> I0 .~4 I .95

J TBI22.+'bo 2~ to?lqq~1 O'3<;.1~
.95

J l51~7---~ .95

e4+~.4 .95

~

~ INLET CALCULA TIONS

,f Th

Station Inlet Type D Q i Qc= QT - Qi
ft. ds

d,.:( +10 rol ),ld1~d -- 'Z-r) -
IN/LvJ - \.2. - _.. -

~~+qo 4-0 '~~t:Q/7v - ?£J
IJJI/ -'I- J - \' 2- - - -

'2..1-'+ 9;0 I \tV - l.-Z 0·/3 I'~ -

Computed by:?ef.:,) Checked by: ~.::::.- Date: 740/5 7

...,
t r""'".. C,\.



• .' •
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PAVEMENT DRAINAGE WORKSHEET

, !

DESIGN DATA
Frequency years
P6= in. P Z4= in. PI = in.

Tall = n';' _

Curb Height =

o ,s:?;, '=: \. q cerr,

RUNOFF CALCULATIONS

LOCA TION DA TA
Highway . SUF€R'S>~f-...L ~
Location 19>'\1\(;'. baW ('laf~L
Project No.

From. To L W D.A. C T c I Q Q e Q T So Sx z/n D T
Station . Station ft. ft • aero min. . in/hr ds ds ds ft/ft ft/ft ft. ft.

) 13SQ+tn 13Wtgo IW tA- f).4z.. .95 If) tf..4 /- ~ - 1,8 0,004 D,D'G. 13125 D,t2, \I
1~'+gO l~tol.+lC lqO S1 Nt>+ ~.:95~ ;br-e~ =' $' ~ /3 (PI-/-O ?

29+SU ~-+80 I~ 1,9 D'l-~ .95 '0 4.4 \·0 - 1-0 D,t{k, D·D2. ?Izt; Ddlo -~

( BpaA' 0~~ btl~J:~ '"'Dr -~,L--rv (i, Q.9S- "\l2;."< b of,q( ) - LeC? ~_ C ,.& ~- T~ ":< \-\-~o )~'"

~q+g) \j~1 -t~o I~O l~ D,~z.. .95 It) 4.4- ('3S C?! c .,pj (cSee ::r~l{)t C-e.tc~)
~1-+lo c2Q+OO \':bO 80 0·7A .95 10 4.4 /-0 ,~ 1,0 D~ o! 0'2- 3\;lS"" 6'/b g

(~~,;. ~ ttoA.. .... Dy'C)...; rv ~-rn5~~-K>O -l k:><:.-eb ... d @:1Ci+S1D')
. - -

.,j T~

.~ 1'10
J -r~

J WB
\j

,/ Cl... Of -+ 1 b U <3-q +s
~INLET CALCULATIONS

J WB

J~
V

i -rP'.)v

Station Inlet Type D Q i Q c= Q T - Q i
ft. cis

t:h2..+lo ZO 'S(1)tlecl - 3·0 -
v.I/L'A) - /,2 - - -

3 \ -t ,?.)C) m f . CX\DTI 0 c1 - ?CJ _.,.-

G.)/U/<.) - 1,7.
_.

_ ..,~¥,- _..-.._..

~+sO ' ,.- r\ ;1t riSD >~ .Dr ~.

(~.c)
_.

.A ,_,.

lJ--)/ Lvd - t.--L
_.

_." -

Computed by: . rer. Checked by: /PEL Date: j !fo!r1
I I

.....
f ' .:l··.....~ '\



• .' •
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PA VEMENT DRAINAGE WORKSHEET

. f

LOCA TION DA TA

Highway S~'T\~IO~ t!:l'v<Jn f}
Location lb;;:~:ROpk
Project No.

RUNOFF CALC ULA TIONS

DESIGN DATA
Frequency years
P6= in. P 24= in. PI = in.

Tall = n= _
Curb Height =

\~

I Go

From To L W D.A. C T c I Q Q c QT So Sx z/n .D T
Station Station ft. ft. acr. min. in/hr cis cis cis ft/ft ft/ft ft. ft.

~.j.oS ffil%4t-bg·3 i~D ~ O·l~ .95 10 4.4 D'1S: - O·lS O,OD.~ (o/Oz. 31l,$ O,I~ ~
(B~: ~a 't~y~ ~ Eie> l~b~~~~'~ - t~G~~ .~ @ S~)

11+k,~'J [,VPJ l%q.~i511 \to f:1) f)·rho; .95 ID 4.4 Ohg - D-(,Cf O,W3 1),01.- 3/25" (!),(b Z
(l:;RQ~rv ~ f'ltA ",l':l 'l)(cM @, IlJ ~ \"') , Al~ I. .5II - - ~ r .~~.. C-~ 0!- SC-o\')

.J .95 r;.)'

. 95 : ,~

.95
a...
~INLET CALCULATIONS

Station lnlet Type D Q
i Q c= Q T - Q i

ft. ds

, 1364 1023'':> 1/0 I ~~D-trecl - 2."3 -

vJ / LlAJ - 1'""2- - - -
~ I?k>4,f (:~ ,1 .L/ () I S,\,~ited - ,2.3 -

l0j (jfJ - II 'L -_. _. -
j w
Jt.B

Computed by: 1'6£ Checked by: /l,f(;: (, Date: 7!{o/B"">r \

"" ""
, -_.~/

/\



• •• •
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PA VEMENT DRAINAGE WORKSHEET

. I
I

LOCATION DATA _
Highway ~UPG1<;';SnrIOf-.J ftf!jj
Location i2=Pl~a(J( it> Gof{l)
Project No.

RUNOFF CALCULATIONS
From To L W D.A.I C
Station . Station ft. ft. acr.

!
I

'I
i

DESIGN DATA
Frequency years
P6= in. P Z4= in. PI = in.

Tall = n= _
Curb Height =

T c I I I Q I Q c I Q T I So I Sx I z/n I D I T
min. in/hr ds ds ds ft/ft ft/ft ft. ft •

/0 14.4 I 1,1'0 I - II-IS 10(00'1- I{),O2- Isltsl 0·161 B
- T(1'\1 C":;..;b, / G ~ I~ G b \31 +OCf'
10 14.41 \,441 ~CB {~ 1leJ>.tlc,J.Jf'\
10 14·4 I o,O)~1 - IOI~I(0.o&e,If)to2-I~I:2'\lo,,~ 11,'S
10 14·41 o·~\1 -' I (')l'6ll O·DD410;o2-/312..'S1 0,1(0 I ~

IC 14·tT-6~~o L~ - I o·m 1(9,0011-1 0·02.-1 31G~1 0, 161 ;r

Cl....
~INLI:.:T CALCULATIONS

Station Inlet Type D Qi Qc= QT - Q i
ft. ds

) ,~+cO 50' S; ~5)tled _.. 2.5 -
Lo,jl.\tJ - I· 2- ~- ---

~Sl~O L~J ~ \'2- Q. Is:. 1,0 -
3.4+S~ l.\JJ -I<L. l!),ICo I . I -
ll+b~ lW - 1,2-S- 0<\6 1< ( -

I Gtb

.;' 11l...>
J Th

GD

Computed by: t:BP Checked by: .!fEL. Date: )/'&1

....,

r
...., '\



• •• .'\
,_.~ :

ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PAVEMENT DRAINAGE WORKSHEET

. I
I

LOCA TION DA TA

Highway WP~l1l~tJ r~W'-b
Location 101MOIy r GJC9:IP!.r.
Project No.

RUNOFF CALCULATIONS

DESIGN DATA
Frequency years
P6= in. PZ4= in. PI = in.

Tall = n == _

Curb Height =

From To L W D.A. C T c I Q Qc Q T So Sx z/n .D T
Station Station ft. ft. acr. min. . in/hr cis cis cis ft/ft ft/ft ft. ft.

/1;)12.teo l~l4-1-40 24D reo ~.~? .95 10 4·4 I{~'D - I'~~ 0,014- 0,02 312.'5 0.15 1·"S
(IL~· SJ~(/d 1:. rc:iV\ (j)~ I""12..-f'D C)95- Loc-c b. G ~ ~:T'~4C 1- IS)

1~11+00 1~14+40 tlAo rnn D:4-0 .95 10 44 1·1 ~c.. b -( Cpe ~~l~ ~tc:.<?,)
4o+\e:s ~I-+~O z.~t::::: (nn D·5'2.. \D ~.d I,~'S I'~~ ~1'Z...$

....
R.95 - (!)·OIO D,O"2.- D·16

(B~ ~tA Q.rl. :bV-O?,';" "c:. '-( P-:> <1-+ W -Loc rt~ U .... (& _-rv~-: ')..., +~I 'J)

, ~I+~O 40+1'S ZBS (,.,::,0 C9.~q .95 IC) 4.d I'~ ~ C..J? - C$e () '"-rAA 0ot C~-t~~
.95

'v/ [E>

1/ TJ:;>

'J -rib

Cl....
~INL:E:T CALCULATIONS

Station Inlet Type D Q. Qc = Q T - Qi1
ft. ds

, 4O+\S SO' sto~e~ - z -
VJI L'-"J - !.'Z- - _. -

311- ?.;:Q -SOl ~-tJqd - 2.0 -
IN! L.().J - t12- --- -- .

....,--.

J T~

oj I~

Computed by: ~ Checkad by: ~;£L Date: 7/rf'17'1

'"r
-... ~\



• .' .'
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PA VEMENT DRAINAGE WORKSHEET

. I
I

LOCATION DATA

Highway . 2JJP~lr~rJ ~
Location ram€!~ (0 =P
Project No. i .

RUNOFF CALCULA TIONS

DESIGN DATA
Frequency years
P6= in. P 24= in. PI = in.

Tall = n= _

Curb Height =

'~ ,

Station Inlet Type D Q
i

Qc = QT - Qi
ft. ds

20-1-60 SO' <; toiter{ - Co't> -
I;J/ LJN -\'2...- - - -

t~ -.r D:,) 'S1.) , 5:1~( rI - (n I l') -
VJI (_\AI - \' 2- - ~ -

I~+g) ill I 'S~, "it ~ rl - g,D -
v-J/ '-vJ ~ r·2.- _. _. -

From To L W D.A. C T c I Q Qc QT So Sx z/n D T
Station Station ft. ft. acr. min. in/hr cis ds ds ft/ft ft/ft ft. ft.

2..:~too Z.I-+ 00 ZCO 2D~ O'~l .95 10 4.4- ).t6S - 1'06 D·O/LP {),DZ 31~'5 D·ICo ~

(300'- ?Lot\} d. "1:>1 r, . @. ("'..;[ ·wt4 00 lnr,;:::±o q.j ~ <::: ;Pu +~)'2hVv

~?)+OOv 2n +sL "2SD eo~ D·4G .95 \0 4.4 \·077~ 8 c--B( See!fv\ l-e t CC'-~G~)

z.o-+~o l~tOD ZSD lS'<':!! O,A~ .95 10 4'4 ,·Bo (~ 'e C ~-b6D ?-.~ ~OO)
[x +00 (Cp-+oo ZOC> lO~ O'~c .95 10 4,4 I·M - 1,3:>4 0,0\4 0,02, '?~12~ 0·/0 I'$,
(~~ (:~. tJ:)~~ ~ ~ C!..~ ) . 9f<c +cO -I he- ~:h ~ e.g. ec: b \-s.~)

1'6 -\-B-()\..l IS+~ ;:)SD 10~ 0'40 .95 \0 4.4 ',1 @,..-c --€:>{ <,;.ee J.vJleJ C~(CA)Glr)
Q..

~ INLET CALCULATIONS

J GD

[/ bD

V/ E5b

J ~D

I ~?

J 611:)
j GDV

Computed by: li?P Che cked by: P£L Date: lff?IJ1

"'I
'.;r-/"~

._.
/\



•(
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS -BRANCH

PAVEMENT DRAINAGE WORKSHEET

•
, r

I

.'
LOCA TION DA TA .

Highway'. '. Su?~l]]D"-\ fu)y
Location 'lOme biJi II} GolD};' PiP
Project No. ' _

RUNOFF CALCULA TIONS

DESIGN DATA
Frequency years
P6= in. P Z4= in. P I = in.

T = n=all ---
Curb Height =

,) ~c

J ~D

G/>D
~ GC

From To L W D.A. C T e I Q Q e QT So Sx z/n .D T

Station , Station ft. ft. aero min. in/hr ds ds~ cis ft/ft ft/ft ft. ft.

12.+40 /400 /toO 8D~ 0/2,0) .95 10 4·4- J'2~ - //Z~ f)·DI4 D·02. 3125 0·2.1 7'0
25+00, -2~-tSO ISO I)\~~ D.2..o.:> .95 /0 4.4 (. z,~ - Ie.~ 0.DI3' f).D 7. 3Je2~ ~.IS 1,(P

(.g,P~ . C;.~tt ~LD(~ ~ GlD'~~ +SD -tA";~j( CP~ @, t::.trD Z:c .. -+0(1) -
z.'S+Or) ~ 2~+cxJ Z-co ~~i? ()·3~ .95 fo 4,4 l·,"~ @,(~ [f'See I.AAf iO,t ( I';::.. J ;".1

/2+40 /0+40 2fX) 6sf!.rt f). 3D .95 10 44 I·Z~ - \125 ({),Olw_ 0,02- ~12..5 o·z.J~~ 1-0
.95 : ,~

.95
Cl... .'
J-.INLETCALCULATIONS

Station Inlet Type D Q. Qe = Q T - Q i1
ft. ds

12-1-C/.O W!UN - \'L D''2..1 {, 2..3 '-• . i

ZS-+OO ' >. ~' <;GJ~ct - 8·S -
wi LJ.t.J -' I ,"";> - '- -

10+40 'L-W-{·Z- 0,2/ ',2S' -
" ••0

. '

I

/ Gc.

J GD

'/ GC

Com.puted by: me

'",",j-- .,'

Checked by: £E~

,.'­
.;'--

Date: 7/i&:}31
r J

-_/~
,



,. • .•'

ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICSBRANCH

PAVEMENT DRAINAGE WORKSHEET

. !

LOCA TION DA TA
Highway.. :SU~R:SrLlI~ mrJY
Location +a;;;lA;;~)(b 120 (lweD
Project No•. _

RUNOFF CALCULATIONS

DESIGN DATA
Frequency years
P6= in. P Z4= in. P I = in.

Tall = n:: _

Curb Height =

C;c

FroIn . To L W D.A. C T c I Q Q c QT So Sx z/n .D T
Station . . Station ft. ft . acr. min. in/hr cis cis' cis ft/ft ft/ft ft. ft.

~ 11J9StZS 13EO+SD )41S .5.1'3 II"!) .95 10 4-.4 8, I - 8·1 O,Ollo D.02- 31lS- 0,30 \C;

\~+Z,9J ZO.t04·S 311 Z~ O,z. .95 10 4·4 0'>( - O·~ o-oro 0·02- 31 ZS- 0,14 1-0
rb+~ t4fSD Il<& GJ~A$ O'~ .95 1O 4·4 I·e:, - (, C:, C'.OI4 D,02.- 3r2..~ D-fb g,o

('~Ol:l: ~+t-P bl );;r~Ca:> GG \4Sr~50 - Lac...~C~p;;;' @ GC l4 -tc~O)
r~+Z&- 144-(')(') z:z.,e q2:~,.;! D·~ .95 to 4·4 ~'O Gee:> (c.be :r.nert c.~L~)

.95 : .i~

.95

j E5
v' ~c

II GIe.

Q.;, .

~ INLET CALGULATIONS

v 6~

vGC.
Gc.

Station Inlet Type D Qi Qc = QT - Qi
ft. cis

I~O+SD1)/0' Stot1ed -" ~g -
..

~/L""j - 1.2- 0 ..,:2;> .:2..,3 -
IC?+ z"B" .:'. UN .~ 1,2. 0.\4 D,ct -
14+DO ·:.~ts/~1Ted - I'~ -

vJ/LvJ - I· Z- - - -

Com.puted by: F6P Checked by: /I.E'£. Date: 7//?/~7r I

......
(j:-:' .:._....

./\
I



I.
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRA ULICS BRANCH

MEDIAN DRAINAGE WORKSHEET

• •..• ,.,
, ,

, \

LOCA TION DA TA ~

Highway !'ur;lStiho/] tHe"-If1.~l
Location 1QW1o.t~IA.A( ~ C?(AJ)b'Q/~O
Proj e ct No. --J..l.1f.>.l.S¥--....i-__--'-- _

RUNOFF CALCULATIONS

DESIGN DATA
Frequency !e) years
P6= in. P Z4= in. P I= in.

AHW=

v

J
j

From To L W D.A. C T c I Q Channel So' Z n D V
Station Station ft. ft. acr. min. in/hr ds Type ft/ft ft. ips

IS/S'~50 (380 t S;-O /soo 38 I, I ~4- O.(yO /0 <f.f{. S.OO friO( 1-1") • 01 {p 10 O·O».r- (). $5 ;).15-

'[~pc~Tc: {. S{U¥2 C' (). 0\ /·fhf )::: O·~S- w- inCA ~ I. 6~ ~tL v~ d. tt-r:; -PYr k. I:SOO
8.13 'I'- i"\,~v :(~l90\ ...

"
/s80 t 50 /3{g4-- +;)8 /(P2l $8 ',4/) 0,60 to I..f...e+- 5, ~ Y. 7[','ojll"l QOd 10 o· OJr ().)( /. :c. 8

(~ec.(1 fc; (J..v S~-c: O.OIC} ~ ft4'+ [ =- o· 8 f.~ ,~lr()\ ';: /, Y If ff 7- U~ ;),s<t rvs Ie~ I~ ::: 10. ( WI/V).

IsS-V -+-l~ IsCrY. f- Z-B (Ofs sf) O,fjBI.f 0·(;0 fO 'i. V ~.s3 Til' a VIc., , 0 (}O'd- 10 o,o;t~- O,<+'!- \, 'J 0

C~('C ~ Tc: ewe S~p2-" ~tf!H-D W A\ tt:· 1,30~"L V- ',80 ~'5
/V13

~'-:4-
t

O,oos a,s T '=(~)((,c ;i11 n.

I'SCcl( f~P; ( S<A~\ CD,of Tri(J~,\ a,OOd- 1O O·O~r- 0,(25

J

J

Channel Type: Trapezoidal
Triangular

J'

r.i
\

-.0'
INLET CALCULA TIONS
Station Inlet Type Q HW DHW Elev. Dike Elev.

ds ft.

Is8()-I s-o c- (~djO 5:5 0, $3,

(3~Ltl."df) < MJ) J Q's ~(o"tJ\\,~
-<

) \1\ \0 ':)v,\ 8,5\s(y~ +ZJj o.cp:S-
--

Inlet Type: C-15.08
C-15.09
C-15.10
Pipe Culvert

Computed by: 6<$. *jft7 Checked by: H" f¥Z Date:'--,-, _



•
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRA ULICS BRANCH

MEDIAN DRAINAGE WORKSHEET

• .,\

LOCATION DATA r ,. f", ';-

Highway "UI)~J~;tl-hDV\J)'f'()WI?=
Location -i)V\-Il?-lAowk J1I 0o/;;ifeCL.-
Project No. --1...'1(....;c;-~4-.:...- _

RUNOFF CALCULATIONS

DESIGN DATA
Frequency (0 years
P 6= in.. P Z4= in. PI= in.

AHW=

j'
From To L W D.A. C T c I Q Channel So Z n D V
Station Station it. it. acr. min. in/hr cis Type ft/it ft. ips

I~,+s,t n \S5~+ I$"- 1016 38 O. q{{; 0,&0 II 4-'d- J.4-'d- TIl' Cl 01\ 0,000 /0 (j,Od-S' ().s? (77-
C~e(~ Te', Av(!, I" C - ) ,Oif:,V Yw 1;\ O:s,1# hE &t~ I, $l.~ L- U:: r'/-J

~-(~G ~ ~ If1\ U~Q - (,C9 7 h?S Ie - .r5 {;l VV\t'/I,

Channel Type: Trapezoidal
Triangular

v

('l
\

-.0-
INLET CALCULA TIONS
Station Inlet Type Q HW DHW Elev. Dike Elev.

cfs it.

Is5~ f(~ (- / C;, bO 4-.0 O,?:'7

- -

Inlet Type: C-15.08
C-15.09
C-1S.I0
Pipe Culvert

Computed by: 6C-B. GftslfJ7 Checked by: d£L Date: '--'- _



, e e j

ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PAVEMENT DRAINAGE WORKSHEET

PI:: in.

O.o/t:.

tP /,

DESIGN DATA
Frequency Ie) years
P6= in. P 24= in.

Tall = 8·0 I' n =
Curb Height =

LOCA TION DA TA
Highway SV/'6:;?2>T7T70d !'7ZWlr (?ok'. 3<:10)
Location c.oLPF/~CP &-/9 (ZAne
Project No.

RUNOFF CALCULATIONS
From To L W D.A. C T c I Q Q c QT So Sx z/n D T
Station Station ft. ft. acr. .min. in/hr <::fs ds ds ft/ft ft/ft ft. ft.

,pt9r 44./S 1S",..oCla:;, c-.J4. z.. jO.sr o. :38/ .95 /0 +.4- /.~7 - /.>'1 a 0/:34 eJ.OZ- 3/z:J:- 0·/6 8·0
.95

/5',Ie;:;t?co IZ~~OO 2>0.0 43.~ az~t3 .95 /0 ~.? /.O~ 0.1'9 l!.S"3 c;Q80 0.02- s/,zf' 0·/6 B.o
.95 I

Iz+.sO·Cb /O~7..s- /7S-:o 44.0 0./77 .95 /0 4-.4- 0.74- 0.4-3 1/7 -:/.007'1 0.02..- '3/zS' 0,/(;. g.o

.95 ; r

.95

A-:>5I J \'" fe. Q<'_ T.W.r.:, , (v'! ~b /Nw""

Q...

~ INLET CALCULATIONS
Station Inlet Type D Q

i Qc = Q T - Qi
ft. ds

l~~. ,"Y:) /...11I.I ../. Z O./~ II O.<P7

Iz-",soc::::l::) L-w -/.2- 0·/6 /./ /J.4.3

/lJf-?..r L-4/ -I. 2. ...{fl,;:N C<J"~ 0./6 I. I o. () 1

Inlet Type: C-4.01 Single
Double

C-4.02 Single
D:>uble

Computed by: L-wD (;,,1547 Checked by: ~ Date: 7lo /en
, , I

r /"'-'. ~~
. .



•I • e,
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PAVEMENT DRAINAGE WORKSHEET

O.o/~

r:; ...'

DESIGN DATA
Frequency /0 years
P6= in. P Z4= in. PI = in.

Tall = 80/ n =

Curb Height =

LOCA TION DA TA
Highway 5c;;P~Ji:.S77T7OA/ F,e~'-' C!,I? 3(i;;,())

Location GOt-PF/<::f?D G-B /2/1/'4~

Project No.

RUNOFF CALCULATIONS
From To L W D.A. C T c I Q Q c QT So Sx z/n D T
Station Station ft. ft. acr. min. in/hr cfs cfs ds ft/ft ft/ft ft. ft.

20 -f 4'9'. .50 J4rCO,a:; !h-l'? .s- Z7~ ~.-!t:'/B
.95 /0 4.4- /,7/ - /.7/ Ioozz/ o.O"l.- 3/Zr O./s- ~..s-

.95

/#~o.oo 3/0
28m .95 10 4.~ t).8910"..10 :-:»s:z.' 0. Z /3 a71 ./.bO 0.0/50 aoz.. ;3./?> G./Co 8.0

.95

.95

.95 ; /

.95

A'S!7lJo. y/\fi- Qc."A ):::J;» £,'{ cu. r:<& I N LEO.:'

0...
~INLET CALCULATIONS

Station Inlet Type D Q
i Qc=Q T - Qi

ft. cfs

i/,f--fc:o.co £4./-/,2:- O./S /·0 C?7/

/1,,00.(90
t.-/open

c?·/6 /. / 0.5L-W- / z... c.vYA

Inlet Type: C-4.01 Single
Double

C-4.02 Single
Ibuble

Computed by: ?~..P 6//G/H'z Check~d by: ~ Date: .., JI-:.J S ,
. I ' -C'-~'

r .,r......,,"., /-.'\



(; ,1/

•
ARIZONA HIGHWA Y DEPARTMENT
STRUC TURES SEC TION
HYDRAULICS BRANCH

PA VEMENT DRAINAGE WORKSHEET

LOCA TION DA TA
Highway S(.JBp2$T/T7CW ~~'r 0·/2· ..%;0)

Location 60t...PF/ULQ <2-c... ~"""r:'

Project No.

RUNOFF CALCULATIONS

•
DESIGN DATA

Frequency /0 years
P6= in. P24= in.

Tall = 8.0,1 n:: at/IG

Curb Height =

•

PI= in.

...~
'MA","tO

I

From To L W D.A. C T c I Q Q c QT So Sx z/n D T
Station Station ft. ft. acr. min. in/hr cis cis cis ft/ft ftlft ft. ft.

1,,;70 +04. 5.3 2~+OO.~ .3?"5:s :34-. I 11??o9 . 95 /0 +,4- j,z..9 - /'29 ~.~ o.oz.. 3/~S- o. /6 8.0
.95

z4+c:ooo 2,q -f00 c:k' ~.o 4-; q a 403 .95 10 4.4 /. GB O·/Cf /.87 0.0/'70 0.02.- 3/..7.$' alb 8.0
.95

~/a?CO 29-1 ~o.D:'.J /50
l./o1.,-r:> o. 14'-1 .95 I~ ";.-1 t1.~O 0.77 /.37 0.005:5 3Jz..~ 0./8 9.0'4~-' O.oz...

.95 .~

. 95

A$5uM& Qc 1.:5 rAI<Pi.,N 13'1 e-u~e. I"ILE...T

0...
~INLET CALCULATIONS

Station Inlet Type D Q
i Qc = QT - Qi

ft. cis

24+0<;:).00 L-w -/. 2- o./G, 1.1 0/<1

2e~c:v·c.o Lev -/.2- 0./1;,.. /./ 077

l29.,1 co. DC>
-';/0;'7,1"7

0,./8 1:3 ,':>.07L-4/ -/.;> Cl.JY

Inlet Type: C-4.01 Single
Double

C-4.02 Single
Ibuble

Cotnputed by: t.-4./j2 6/'/..r/f?z

":

Checked by: )::5

~~-'l,....

Date: '1 /(~!g,
I r

-,
; \

/



• • .'"
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PAVEMENT DRAINAGE WORKSHEET

P I = in.

00/6

6'"

DESIGN DATA
Frequency Ie) years
P6= in. P Z4= in.

Tall = 8.0/ n=

Curb Height =

LOCATION DATA
Highway 5VP~R.$rlT7C)A/ r/2L..VT" (>,.e,3>60)
Location G!Ot.-PF/6=.:...p G -I> ;.::?r.9q;P
Project No.

RUNOFF CALCULATIONS
From. To L W D.A. C T c I Q Q c QT So Sx z/n D T
Station Station ft. ft. acr. min. in/hr cfs cfs ds ft/ft ft/ft ft. ft.

l3/ r 1.3.30 .3S"~.s-O.a? -IJ6.? Z7.4 027;;;- .95 /0 4,4- /./S - //..F' tI. a::>7...3 o~oz $./.2S- o. /6 8·0

.95

3~.+~S
ZZ To:>

.95 of.+- ,1.3$ I).OS 1.'10 0.0 0 81 O.ll.:...3~f..50c:::;\? 435,1""> 7,A' O,~z.::' /0 o.oz... :5/:<S- 8.0

.95

.95

.95 ",

. 95

45$1 ',...,1%: ~.f2.e> IN l..1'i:i tJ-) h.t.... " .....\<$_ Q c.

0...
~ INLET CALCULATIONS

Station lnlet Type D Qi Qc=Q T - Qi
ft. cfs

.3>-.< so. a? Lt.../ - I. 2:- o./b 1.1 0.05""

3'f+- G5.00 '- I <,..,/oP<O:-"'.t, 0,/6 /./ 0.3"" - . z. C<J,r

Inlet Type: C-4.01 Single
Double

C-4.02 Single
Umble

Computed by: letuP 6/;S/~7 Checked by: 32 Date: '71LoJ~n'--,

...."'..... .~~

<



• • •l"

ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PAVEMENT DRAINAGE WORKSHEET

7"

LOCATION DATA
Highway 6uel[!?s""nOt--) +="BvJ'!
Location G<-:lU::>l=l%,-f;;, K ('"j

Project No.

RUNOFF CALCULATIONS

DESIGN DATA
Frequency !() years
P6= in. PZ4= in. PI = in.

Tall = 8' n= O .. O/Ca

Curb Height =

~

x:

From To L W D.A. C T e I Q Q e QT So Sx z/n D T
Station Station it. it. aero min. in/hr cis cis cis it/it it/it ft. ft.

" 'f<f 1""'0 .95 '!. '-I157..'" 0:::> I '5~.,. 3/~{ {L.,. '"22>~ qo' 0.2.70 10 1.1 S - t.I~ 0 .. 0085 0.0.2. '"3 \ '2...$ 0;/57 7;8~

.95

1L(8-+ 2:.$ 15'Z..~OO( It\ 24'S 40' O. ~z-5 .95 (0 4. cf o.ql./ - o .q'-l o.oz.<ff 0,0"1.. '31Z5 0./3 b·S
./

.95

t<.J5" 3;>5 15'2.+oc(Q,.\ '2.Q5 ll'O
.

0,'2.1.5 .95 10 '-I. (I o/iLI Dfi4 O,oZy\ 0.02..- 3) 2-5' 0.1.3::> &".5-
,-

.95

.95
ijl-.
~INLI:.:T CALCULATIONS

C-4.02 Single
D>uble

C-4.01 Single
Double

I~L,2."'"

Inlet Type:

Qe- TAI:::\~o-,) B'I Cco.r.<8

A?$V,""".. Q.".. T,Ayf''') (J'''i t.', .fl.~: !I'''~'-P: T

A ~5v.1/·V\G:

A551/,v.f... Q<:.. TAYJO'·~ ,::;'t c..u«.G l'-->Lr..."

Station Inlet Type D Qi Qe= QT - Qi
ft. cfs

IS?.. f-Dof(2.t' LLJ·1. ~V'JCVI'C.. I/)LiiT f)./51 l.oB D.O'5

N8+'7$ (U \ iLl,) .,. 2. ',,/(',,(>6 !UU;:'\ {),/3 0.80 0.11 ,

JlI8 .. :,,':::/f!t \ LW '{. 2.~;;','(IG' "./.;;1' 0.13 0.90 O. ILl

Computed by: '3S 7/JLI/6J
I I

Checked by: P6P Date: ~dZ1/n

*' 'DoE'S 1'--)0, /,..JCLL.D'" \20 f=T U/-lCi-k'" c':;'-Y""'--",J,,,,,,,,,



• • •
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PAVEMENT DRAINAGE WORKSHEET

0.01(.,

{,.

DESIGN DATA
Frequency I() years
P6= in. P 24= in. PI = in.

Tall = S' n =

Curb Height =

LOCATION DATA
Highway 5UP£/2S7/TI<::>N hZJ>Jj
Location GOLOFIIE.L.\:) 12oA-\::>

Project No.

RUNOFF CALCULATIONS

l""A~ol2.·

Frotn To L W D.A. C T c I Q Qc QT So Sx z/n D T
Station Station ft. ft. acr. min. in/hr cfs cis cfs it/ft ft/ft ft. ft.

157+Bc;(R.t-"' /34
~ro

0.114 .9S ti.4 3/2.$ 5:\/%+-5/ 38' 10 o.t./8 - 0.48 o.ot>G:.9 O.Ol 0,118

.9S

/5LI+~ /5CD +-5/!lZT\ 2/5
JB r.>

O. ZD'Z.. .95 (0 LI.t..! D.S~ 0.84 0.01/ 0.07.. 3/2-$ &>.5lJe.f' - 0.13

.95

/5lf"'2~ /5<'.a+t.:>/ (IT) 'l'U?>
:58 71:>

t>.24~ .95 (0 '-I.L/ 1.0"2.- - (.o2- 0.0/2 0.02- 31 ?-'5 0./4 7.055'

. 95

/52+00 ISL./ -l- -z:{l-r" 223
55' ro

0,2..8.'2. .95 10 1./. <-I /. /8 1·/5 O.DOS:; 0.0'2.. "3\ '2.5 tJ·IS3 7·9iI..":>· -
~
~INLET CALCULATIONS

'55U,,",,~ Q c..- 'fA l:-;;:: •.\ p.. •.\ l":'M.1./3 ! I.>L£' '\

s,S,.-'",-"tE- Qc TlI.I,y!U·) e'( OJ.r:-.e. Ir-->l.;;:"

S:/i' ,-".~ Q<. ,o4l:J' f·) B'~ <'.). 1(20 IN t ..1l: .,

Station Inlet Type D Q. Qc=QT - Qi1
ft. cfs

15 -/+85 / K"\ LW-I.2 v)o-',lI?...I~)Ui\ 0,/113 O.L/a i~

/5'-1-13td12r) LIJ.J,!.l 1r"/L e ! "!."'" D.l?;J O.BO 0.01../ P.

15L/.r Z~(U ') LLJ -1.'2. ""/r."Pf.. ".,1.<::-- D./tl o.QD cJ.12 A

'1 S?.+OdL1" LvJ· (. LvJ/C.~t?(( I ,)LIt.T 0./58 1.07 0.1/ f

Inlet Type:

r -"'r· "',.. - o' Q r~04X 0 .... '-'\ .......~ - .ca. ~-'l:-S
j

C-4.01 Single
Double

C-4.02 Single
Ibuble

C Otn puted by: 3:'S. 7\1-3 !-,,"B~J.l-- _ Checked by: ffiP Date: 7h.."3Jh
.,- f



• • •
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRA ULICS BRANCH

PAVEMENT DRAINAGE. WORKSHEET

(0 years
in. PZ4= in. P 1= in.

n= O.Qf~

DESIGN DATA
Frequency
P6= _

Tall = a'
Curb Height:' 7"

LOCATION DATA
C" ,-- , JHighway .....A,lPF.:R.-:..TIT/()t-..:) t-«..-.) "\

Location GOl..'4E 1l'L-l..D t2oAI:.

Project No.

RUNOFF CALCULATIONS

C-4.02 Single
Dmble

Inlet Type: C-4.01 Single
Double

Q""'.... Y.. o~ "')f.<>,.}<Z- -::. \.c c::'t~

Q'MA>( or: ~ (' "" +,C- ~ l.O. Co~ :::.

QMAK oS:;: ~('~+e- '" 0./4. ~~s

Station Inlet Type D Q
i Q c= Q T - Q i

ft. ds

/5'9 ;. 3?iU LW-/,'2. %_0t?f3 INLF-T 0,/5 0.72

/S'7-1-BS(L-f"' lLJ-f. '2. ""j 6..dt5,,.,lLn.T o.l'l. '2... 0.5'-1

!S'1 1 3'?;;/I?t) Lv.)· /.1. "'!C).A(2..6 \>Jlii:.'T 0./5 0.70

From To L W D.A. C T c I Q Q c QT So Sx z/n D T
Station Station ft. ft. acr. min. in/hr ds ds cis ft/ft ft/ft ft. ft.

/59f33 / ~D+cr::>(L-r"" &,7 ";?l! 0.0$2 .95 /0 tf.t-l D.ZZ - 0.22- O.ODIB aoZ 3/'25 0.' 1 5-5
157"'85 IS1,-l- 'Y21L1'\ NB 3{r;;;", 0./19 • 95 /0 '-{.tf 0.50 - 0.50 D.DOI8 0.D2 312.$ 0./'5 (.5

.95

1~-f5) /57 +BS!t.t" / 3lf :!k-ro
0./28 .95 LI,LI 0.5'-1 o. st./ 0.006'1 0.01... ?//25 ~.I47 ' /0 - 0.1'22

..95

/SCf+33 IIoO+-CJC> (i2..T'\ fDl 3'-1 a.os'Z. .95 /0 Lf·LJ D,l'2.. . - 0.1..2 0.0018 0.02- olZ.S 0.1/ 5.5
/57+85 / Sq ~ 32,;, ( £?:r '\ /l.f8

?fl'T'"
0.114 .95 10 t.{.t..! 0.tl8 o.~B D,0C)/8 0.02- 31L.5 D. 1'5" 7.5~' -,

~
~INLE:T CALCULATIONS

/p.fi1> [
:J ,,~e.

c·!O"

I/!"'(~ t
'!;;/'lofV'~ .

e.e-,

Computed by: "3:-=Z. 7/13,1Q1 Checked by: eBP Date: ,1-zA/?17,---.,----,
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•

•

GOLDFIELD TO U.S. 60 .



•
ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRAULICSBRANCH

PA VEMENT DRAINAGE WORKSHEE T

•
. !

•-.•
. .1

LOCA TION DA TA t=='"
Highway. '6I.)f'5~!5DIION I R.'N1
Location . ~DLt2I'""ICdLD 10 Lr',;;,('O
Project No.· //Gf-Ol

RUNOFF CALCULATIONS

DESIGN DATA
Frequency years
P6= in. P Z4= in. PI= in.

Tall = n = _
Curb Height =

, GB
.j &'13
J 68

l

Frotn. . To 'L W D.A. C T c I Q . Q c Q T So Sx z/n D T
Station .' . Station ft. ft. acr. min• in/hr ds cfs~ ds ft/ft ft/ft ft. ft.

3Z+1D 2Q.;.25 346 /4D }. , .95' /D 4,4 4,~5 - 4./06 D.OOtf ().D74 ~4t; 0.,4.8 b,tS
2q -I- ?t;;. ·2t, f roo 276 /00 .o,qt;; .95 /0 4,4 .If· q/p - 8,Ql-, ~,O() (p (),o74 845 D,43 5/8
2.b+OD 24+00 150 BS !},2.9 .95 /0 4/4 /'20 - /-2.0 O·DD8 {),OZ. 3/2'5 f).lb 8,0

(&ci/f1 5/6ffe~~ D~~;f1 rev Sf,. ~. 'd~ ~ZG-, ",00 r-v. I ....... ....+P C!3 (~G8 12t,f ~ ;0)
(X,-I- bO- 24+£0 200 RG ().3Q .95 10 4·4 j,k3 ~ ye Jnlet C~/c--':;.

.95 : -~

.95
Q... .

~ INLET CALGULATIONS

( {}8

v' 4/3
c,s

Station Inlet Type D Q. Q c=Q T - Q i1
ft. ds

J2f7D LW---- 1/2 O·t/-B 5·B -
Z,t'1fZ:1 tw - I,Z 0/43 4,1 -
ChiEt...), .:-. 5D /Sloiied - 2.8

wIt VJ - /'2 - - -
Computed by:

......
.'\

[. ':

me crbjDdl/l Checked by:

""

/,J€L 7W97 Date:
7

. ,.."'-.._~" . \
,



•
ARIZONA HIGHWA Y DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

PAVEMENT DRAINAGE WORKSHEET

•
·1

•
LOCATION DATA C

Highway .. ~.k\pee.ST\I\QN\ ~tNi
Location <?pL..OF! ~l J) 1Q US tSc:>
Project No~ .

RUNOFF CALCULATIONS

DESIGN DATA
Frequency years
P6= in. P24= in. P I = in.

Tall = n:: _

Curb Height =

~@3

J 417
j GA
J td:eA
J GA

j

From . To L W D.A. C T c I Q . Qc QT SO Sx zfn D T
Station . Station ft. ft . acr. min. infhr ds ds' ds } ftf ft ft/ft ft. ft.

l~l-1St2~ 140S +4'6 IOl~ SI·3 1/:4 .95 10 44 5,{P - s,~ b,()14 0'02. 31Z.S" 0,'-1 1~'5
ZOf4q,SZJ-I- 50 1rf),S 44-¥ 0·10 .95 10 4.4 0·4 - () '4- '00'S (),O~ 3/2-~ 0'13 (0,<5

2o+44,\S 'Z~+C2) ~5·l\ 2.2. D·I~ .95 /0 4·4 O-C/5 - O·ro~ ,e::t:f2 () 102- :s1Z-S D. J~ t,·S
z.~+Q) ZSt()) tso qS~ (!)'?? .95 /0 4·4 I'L - /·4 0·013 ().D2. ~(2,$: 0,\$ /·S
lSi-eto 2$'-+0''0 <10 (S~ o-l'6 .95 1(') 4.4 0,.... 0.1 0,0\0 (f),010 6q~(P 0·\\ ,·0

(B-- . ...~-tt tvl~ '('~ @ GI- :..,.92.( ::::, -+-O)( t> Ir,(" ~::tl'l (~ (~ GA. zCo-' 40)
2.b-t40 2S:+0V 140 '8?"A~ 0,2..1 . 95 /0 4.4 \. \ .- I. I ~~ c.-e., (<;e~ kl G .i.e/.))

Cl....
<hINLET CALCULATIONS

I E~

J ~B

v GA
6f,

'"
/ {SA

Station Inlet Type D Qi Qc= QT - Qi
ft. ds

14DS-t4~ 40' $l.DTte~ - S,O Dd..p
.. 'vi! L'AJ - (. '- 0.11 0·(;, -

"ZltSO .:'. L'N .- bZ 0-\3 O·B -
2.~+£D : LW- 1·2- O-I~ O·~ -
ZS+(X) CO' SG:>~d - \'2- 0·2

~/ LW - /t'2_ 0.0'1> 0·2- -
2.<:.+40 . So' .~:'l0\\erl - 12 -..

Computed by: ~

--.... >
f ..

Checked by:

......

./?£.? zkk7 Date: _
7 7

j\



•! • .• '

ARIZONA HIGHWAY DEPARTMENT
STRUC TURES SEC TION
HYDRAULICSBRANCH

PAVEMENT DRAINAGE WORKSHEET

. !

LOCA TION DA TA .
Highway ... ·SU~~IlQN ~"'IY
Location AOCDEi&LD roE6o
Project No. _

RUNOFF CALCULATIONS

DESIGN DATA
Frequency years
P6= in. P 24= in. P I = in.

T = n=all ---
Curb Height =

From To L W D.A. C 'Ie 1 Q . Q c QT So Sx z/n D 'I
Station . Station ft. ft . aero m.in. in/hr ds ds'; ds ft/ft £tift ft. ft.

Z;+OO E4+oo 100 qOkV 0,2.1 .95 10 4·4 0·3£3 O,gg D,olX:, 0,02- ~Iz..~ - ~IS- O,\~

(~. C'I'I-W rl 1't::K'~V'l1'V ( ~e:, z/ .~- -L~c*~ G~ @ c;~&~+"SD'\,Wy'::;\'NJ..PI,- 'Z..4tc-n Iso 2g~) o,~ 4.4- 1'3 ( Cs ~·e :t ,~ :eJc.e )Z::s+{)') .95 10 ~ C.b
. 2.1-t'SV zz..-+SU 100 ~s~ 0·22- .95 \0 4.4 D.g - o·Cf fj,oo'S (),O2- ':Slz..~ Oll~ &:'0CQ",~- ~~ ~~ V'\ C02. GoB L 7.921-~- Loc:..~~ <:Lib@ 6't:, G~-troO)
~\-t~ ~~+oo 1m q~~ o'~ .95 10 4,4 11 3 ~~ (S-E~ ~ ~~J: (c~~ )

.95
v

J GtE>

.~ C::t~

0... '
¢...INLET CALCULATIONS

/ S~

v'

J Gtt::>
v

Station Inlet Type D Q. Q c = Q T - Q i1
ft. ds

2.4+'50 SOl S6+kd - 4~ -

IjJJ LVJ - I· z.. _. - -
z.~1"F):'J ' .<$D' Sk\;H·ed - 40 -

!'vILIAJ _. I,? - "'--,... -

Computed by: PoP Checked by: ffL- Date: 7rl-~/g7

~\
j.," '" '\, ,



•
ARIZONA HIGHWAY DEPARTMENT
STRUC TURES SEC TION
HYDRAULICS ·BRANCH

PAVEMENT DRAINAGE WORKSHEET

•
. I

!

e\

RUNOFF CALCULATIONS
From To I L I WID. A.
Station . Station ft. ft. acr.

LOCATION DATA
Highway.: .:'5u~e--R:ffiil(),.J ~w:r
Location 60 J?~i ( ..JO C(~G
Project No.

Q.. .

~lNLET CALCULATIONS

DESIGN DATA
Frequency years
P6= in. P Z4= in. PI = in.

Tall = n=

Curb Height =
C I T c I Q Q c QT So z/n D T

min. in/hr cis cis - ds ft/ft ft. ft.

.95 I

.95

.95

.95

. 95 ID 4-. 2.,0 -

.95
-~

.95

j~,

v/

V N6

./ 6D
Vi GD

Station Inlet Type D Qi Qc=QT - Qi
. ,'.. ft • cis

, 'f40l+72.0 do's6ited - ~.O -
VJI'-w -1.2- _. _. -

13b1 +hs. J..j 0' c-;~otLed - 1.() DIS
vJjLYJ - " Z- 0·10 ().'S -

'C..itz.o LB -1·2- O,z,S 2·1 -
25+00 LP.:> -- I· 2- v·z.~ 2'0 -

computed by: me

~\
l. .':

Checked by: Lfk.L

""

Date: 1/Z1f1
I

,_i\
. ,



•/' . • ..~.
" \

--"/

1.- ""." .()
.r !"i'/t)

DESIGN DATA
Frequency Ie? years
P 6= in. P Z4= in. P I= in.

AHW =

LOCA TION DA TA
Highway ~lA.P.clS{+'llh'l tr(J(7(;<X)1:J
Location G;'d7+i;!cY -Iv u~ WQ
Project No. _....;I~(""'>J:..!--__~ _

ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRA ULICS BRANCH

MEDIAN DRAINAGE WORKSHEET

RUNOFF CALCULATIONS
/0

j

I
I

V

J

FroIn To L W D.A. C T e I Q Channel So Z n D V
Station Station ft. ft. aero min. in/hr cis Type ft/ft ft. fps

IS~s-f d~ ICf-07-fd-r- 1;)00 sf) f. OY-? 0.(00 /0 'f,r- d, 'J& Tf\' (} V\ '\
.0\3 /0 o o,jr- O:SS- ;}., d~O. OIl

i fL ~
(J ~ Sl-4) ~ r:~-{ D Al®t:' ,. sO -rfl . V-:o:2 I;) fV

....
IdOl>

(~,Pc I c- . ::-'O,OO~( ;) t ~~C; . .~ T<-'" (d~O)-- ~, If 11'111'\ L 10 jV I~ :' oir ,
Il.fO? rZS' IWO .t7Z <, if7 '58 O. ~o3 0.(00 /0 t+t'f 0, '00 ITr,'C! '" "\
/4-I017L /4i?1QJ Co"d8 4-0 AI>k o,t;77 O·9~ /D 4-. If- ~). ~ I Pa v-R i~\P~ ..

llf'(oi7Z- 1l.f/7t (j) 0dB
if? AlA.!: O. (g;)O o·fDo ID ~cr- t, (P Y. Iflo 1\')

lu\-RI (~ S SIl c.tD V!.S <-r,0S- trt CJ ivtPj O. Q0r- /0 .odS-- ,~d ;. ??

/

/

r:i
\

'0.
INLET CALCULA TIONS
Station Inlet Type Q HW DHW Elev. Dike Elev.

cis ft.

II.f07f 25 c- (r:;',{jO ~ 8- O·S>

._. -

l~(lf 60 C' (:;. SO ~.y- 0";2.

Channel Type: Trapezoidal
Triangular

Inlet Type: C-15.08
C-15.09
C-15.10
Pipe Culvert

Computed by: 5C(S 0(22(87 Checked by~ flL Date:' .1)-l..:;./81
r 1



• • ei
ARIZONA DEPARTMENT OF TRANSPORTATION

CULVERT COMPUTATION RECORD

DATE:

PROJECT: $tP£R.."STJ n<::>AJ
7.

STATION: 1250+" 3Z

DESIGNER: ~ CC-<..•I/:;:'

4/30/87 qUI/>·;:-:'

><

HYDROLOGIC AND CHANNEL INFORMATION

CULVERT

DESCRIPTION

l:· .!'.~j.:2cj /'

/()/l~':'

~">
J: ~ I COMMENTS
Ow

LIIOO So =
STREAM VELOCITY = _

SKETCH

EL. \-_

1
AHW=J-
EL. 17;..t- J:::::~~:S;2S::!::=--::::-:::-~\ --L

w

=--

~/")' EL.I-.S, c: r) -- ~~.L.k;. 2.. . +
So = ~,;~.::;, . 2 D3' /:i: 0

1

"£'

..,. L=~

MEAN

COMPUTATION ..J >-
0

ti != lCONTROL . HW =H+hn -LSn ~ 3: I-..Jo II)

zJ: 1- 0 0Oc; 0 I T W I "0 I LSo I HW Is ::>..J 0
OW

>deHKe

TW, I: _

TW
2

a _

HW

CAR I HEADWATER
CHA~T' INLET CONT.~ i¥d

HW H: I I --°(CF!»

29 (Qsa)

(
01 : DESIGN DISCHARGE, SAY 0 25 )
02: CHECK DISCHARGE, SAY 050

DRAINAGE AREA

QI =
Q2 =

ENTR.
TYPE

SIZE

42" I Q~ 21 o~?ol 2.L/~ IO,5ItJ.~I/.(,51 2.58 I I 1,·002.56.1»1 2.t-1S· 2..-/5

/' / 1:1/':::" I r,= I''>· .:? L/ / 12 , ( (/ I 12 ''';0 l·i.5/ I-J::C ),(/~.
/Nl..£1" CoMTfZ.t:>L

SUMUARY a RECOMMENDATIONS

5/NGLIZ. &r2.tU..L. C. f/\. P.

t ~ 20.4403 12/14



• • e,
ARIZONA DEPARTMENT OF TRANSPORTATION

CULVERT COMPUTATION RECORD

PROJECT: 5Ve€rtZ$T/77oN

STATION: IZ~/-r?r

DESIGNER: ~t> n
DATE: &f/B/87 l~(,"I'81

HYDROLOGIC AND CHANNEL INFORMATION SKETCH

DRAINAGE AREA

01 = 7/7 (Qft»
02 = 8.r<r (.:0=)

TWI .. _
TW

2
a _

EL. '\------

1
AHW=j-~~=-~-.i-Lw

=-

EL. __ EL/~zz.() +

CULVERT
DESCRIPTION

COMMENTS

LIIOO So =
MEAN STREAM VELOCITY = _

L= I~/So = 0.0038 /P-r

COMPUTATION loJ >-
~ ~ I I ->UJ - ~ ~UJCONTROL HW =H+h" -LS" ~ ~ oJO CI) :J:..J;z:J: ~o 0 Ow(Ie; 0 I T W I "0 I LSoI HW Is :::)..J 0
OW

>deHKeHW

CAP. I HEADWATER
CHA~T 'NLET CONT.~ ~

HW H; I I --
Q

(
01 : DESIGN DISCHARGE, SAY Q25 )
02: CHECK DISCHARGE, SAY 050

ENTR.
TYPE

SIZE

2­

I/O)f~
12. ­
I/oxt:?

QJ':.;

QIOO

7/7

8S-C/

o.9~ 1">'7~ Io.s- Ie/. 7113.~ I 1-.7

I. /0 16.~o 16.S I /.4013.8 14-,1

4,7 IaS91s: /0 1.s-;7w..

4.1 10..>11.>. 7/ iG.&OI

I#<-Gr Co/V77Z d '-

INLeT'c..oH/72C:iJ<:...

SUMUARY a RECOMMENDATIONS

t ~ 20.4403 12/74



• • •
ARIZONA DEPARTMENT OF TRANSPORTATION

CULVERT COMPUTATION RECORD "j.

PROJECT: 5tJp€Il.SrliIOA!
'/-0

STATION: /351 +-.$Ci

DESIGNER:

DATE:

3"S "A./L)

H/.~olea '7/e-;/~:; .7

HYDROLOGIC AND CHANNEL INFORMATION SKETCH

~---3L_.-LW=--

+

:--\

El. (;'2,«I

SHLDR,\

EL,~'~

El._ ~

1
AHW

J )~
TWI .. _

TW2 ----

DRAINAGE AREA

5/5 (ast»
<Plo (qloo)

QI =
Q2 =

(
QI : DESIGN DISCHARGE, SAY Q25 ).
Q2: CHECK DISCHARGE, SAY Q50

So=

a _7;;:;::-:/
O~/..

3B8
l = ..3-'lG;- • l/lOO So =

MEAN STREAM VELOCITY =_
CULVERT

DESCRIPTION

SIZE ENTR,
TYPE

Q
(U:~)

HEADWATER COMPUTATION .J
CAP. 0

CHART INLET CONT. OUTLET ~ ~
z::J:

HW HW HW Ke HW 0
D (,)

.... >­wt:

.JO

.... 0
:::>.J
OW

>

....
II)
oo

:;
~w
x.J
Ow

COMMENTS

2­
8'x.~'

z­
B'J<&:,'

Qso

Q,oc>

5/5

~/O

O~ILI.~lo.S
oftl5.fA 10.5

~;;11i61"..~
/.4oliG61 (-(!Ie

t/.islz.l¢ 1~1L/"~
t.J:~12 ,I¢ I~15iq

I Nt.,£, CC'",rtZoL

IAi LI£. r t::..oA/ 1'1U>L

SUMMARY 8 RECOMMENDATIONS

~o 81'f~/2..JCL f2l£.1tJ,:::o,zGS:.;:;:' Co""cR,'£-rtt:.. 9::>)1. CLI'-\IIi./e..-r

t e 20.4403 12n4



\.
PROJECT: $uPUSf-rl~/ON

L/ ' I (

STATION: /.35"5·/e;C!J

•
ARIZONA DEPARTMENT OF TRANSPORTATION

CULVERT COMPUTATION RECORD

DESIGNER:

DATE:

•
:s;s LUJO

LJ/'!;O/87 r!1A87

x..

HYDROLOGIC AND CHANNEL INFORMATION

DRAINAGE AREA

SKETCH

°1 =°2 =
/78 (Qso)
2./Q (p.ao')

TWI c _

TW2 .. _--

EL.~. n. G"% u /

(
01 : DESIGN DISCHARGE, SAY 0 25 )
Q2: CHECK DISCHARGE, SAY 0 50

0.5':5 ::;

So = 0..-:50/0 L =

z-es-/,
~ LIIOO SO =

MEAN STREAM VELOCITY =_
CULVERT

DESCRIPTION

SIZE ENTR.
TYPE

a
(a:$)

HEADWATER
CAP.

CHART INLET CONT. OUTLET HW =H+ho -LSo
HW HW HW Ke LSoD

..J

>- 1: I0
a:~

w- I- I :;
..Ju

~J: 1- 0
U) :':w I

HW 10 ~..J
0 x..J COMMENTS

(.) OW
(.) Ow

>

s'"r;,
g ',cto'

Q5'O

Q,.."...

178

2/0

o. 64-\ j~8>+
~ ~lo.S

~~ 1~~3610.5

045

eH412.sol'1.25

~:;I~.~; 14.~5

i '~I 13. z. 2- 135'4­
4.251+.-44- 3r2e1~1
4· 4,::;..) 1/'5-1 I 19,3 2.
4~ ~ 3.5(.,. ~.

I/Al(..,Ii.:r Co~r(l;::,L

) AJ u::.." CoN Tl2.oL

SU...UARY a RECOMMENDATIONS

S/AJG{Af.. '[3Ptt2.t2.,'CL /2fi/~FOrt..C1LC. CoAl C/2.,!:.rtt.. 'E.ox ~/L Vro:z..'\

to 20.4403 12/74



\. • •
ARIZONA DEPARTMENT OF TRANSPORTATION

CULVERT COMPUTATION RECORD x

PROJECT: $Jplfte.srrnoAJ
/3 s 7-/OJ

STATION: h3sat:90

DESIGNER:

DATE:

8& ~t.vD

t./jZ,oI87 r/r/87

HYDROLOGIC AND CHANNEL INFORMATION

CULVERT
DESCRIPTION

SKETCH

CAP.
CHART INLET CONT. HW =H+ho -lSo

HW H~ HW Ke LS
D 0

~:;a ~ I COMMENTS
W

l/lOO So =
STREAM VELOCITY =__

~

~W=_

El~ +
63,:;r

ZtbZ- /

L= ~)

MEAN

..J
I

0
l;; ~ I~~ ..Jo

t-

HW
:z:C t- 0

CI)

10
:;)..J

0

0 OW
0

>

SHlDR.,

El.

1 .£-
AHW -

J
G-f-,f'-;::=::::.~

El. 'z§f}-j ElEL._-

{;?, .38 ;:-';'
So = 0_ '10/ 'Yo:>

TWI s: _

TW2 ----

Q

(c:Fsl

(
01 : DESIGN DISCHARGE. SAY 0 25 )°2 : CHECK DISCHARGE, SAY 050

DRAINAGE AREA

/(".07 (QSO)
IBq5 (Q\~)

QI =
Q2 =

ENTR.
TYPE

SIZE

6-
/0'''(.,' I Q:s-o 11"=:>01 6,'72.14.:3210.:5 10,(..5"12.801 i./J-io '1.401/./9 la.a£..1".32. /NLrL....'1 ~I\.JTI2oL

(,;,-

IO~ (0' I Q,OO Il8QS 0,80 1t/·BOlo,s 10.11 13,15 14.58 '1.581/,/9 14·3014,80 /All..£7" caN1"f20L

SUMMARY a RECOMtdENDATIONS

C::> BA~rtL'- ~)( CPL-vJUZ-1"'

;£,ttJC(2.o A c. H. / N '7"'0 77+1C LAND

0" /li2..tSl c~O 7b

Not2--rt-f of TH E:.

/ /oJ SlA (2.t£

(2.)(,...)

E'A-CI-iWA-r~ (J.I W ) tulu... ,/\/01"

t @ 20·4403 12/74



• •
ARIZONA DEPARTMENT OF TRANSPORTATION

CULVERT COMPUTATION RECORD

•
. PROJECT:~~~S~/7?qA/ DESIGNER: !..C(/D "'53

STATION: L::6£ rB2... DATE: W/87 t.ol, o !6""'

HYDROLOGIC AND CHANNEL INFORMATION SKETCH

DRAINAGE AREA

.. S»LDR.~

EL.
"\.. /

AJ=-7 ~~W=_
.

8 (Qso)°1 = TWI C

°2 = /0 (G/oo) TW2 .. J l ~ ~I

EL. 7/. B EL.~ EL~·7-·Jt

( 01 : DESIGN DISCHARGE, SAY 025 ) So= (7. hZ- Yo L = 17Z LIIOO SO =
O2 : CHECK DISCHARGE, SAY 050 MEAN STREAM VELOCITY =__

CULVERT HEADWATER COMPUTATION ..J >-
CAP. 0 1-1- ;;w- I-DESCRIPTION 0 CHART INLET CONT. OUTLET CONTROL HW =H+ho -LSo ll::t: ..Jo CI)

:ir: w COMMENTS~:I: 1- 0 0 :I:..J

SIZE ENTR. HW HW HW Ke H de dc+ D TW Ho LSo HW 0
:;)..J 0 Ow

-2- 0 OW
TYPE D >

1- ,'l::/ ·f

-,

24" Q.rc,' 8 O,7~ /4-& Os- 0·'17 /("-:0 I,Fo Iso /./0 j,~7 /Al6€FF r Ol'v/'71: (;) -

/- /I

,

2.4- QIC-" > /0 t),84 ;. 68 O.S- 1,46 /,/0 /'56 II.5'5 /,10 /.'10 OJ7t-e..T co/v)/,Pc«..

SUMMARY a RECOMMENDATIONS

,

..~ .... n "'An.., 1.,rlA



\. • •
ARIZONA DEPARTMENT OF TRANSPORTATION

CULVERT COMPUTATION RECORD
It-

DATE:

PROJECT: :!3ui>€I2..6TITJO,,",
Of-7G

STATION: 1311-" 00-

DESIGNER: 35 L e-uD

4/30 181 <J/;o/~::,7-

HYDROLOGIC AND CHANNEL INFORMATION

(
Q, : DESIGN DISCHARGE, SAY Q25)
Q2: CHECK DISCHARGE, SAY Q50

SHlDR.,
SKETCH

EL. }_

L-----_~

1
AHW=__ TW=

J L-
El. ..z2:...1 EL.__ El.7.3. 2. t

/.OB ~/ 17~ /
So = ~~r% L = 2-tT' l/lOO So =

MEAN STREAM VELOCITY =_

TW, • _

TW
2

D _

2 J ((($1»
ZL. (Q\oo)

DRAINAGE AREA

0, =
°2 =

CULVERT
DESCRIPTION

SIZE ENTR.
TYPE

Q
(CF$)

HEADWATER COMPUTATION ..J
CAP. 0

CHART INLET CONT. OUTLET ~ ~
2 X

HW HW HW Ke HW 0
D 0

1-)­
w!::
..JO
1- 0
::::l..J
OW

>

I­
U)
o
o

;.:il: w
X..J
Ow

COMMENTS

/,-;l:,.;" - -- --

1'10 .171
10.1312- J91 o.5IAf/&.

z. 'Z

3~"1 Qso I 2 J 1 2.U 2.2.1' J-,z:,," 12.1Cf I I I I /NLI£.:r Cc:>A.1""~L

/, ;: ,:i ? "l- /, '1<7 .70
"3(..," I Qf<::)C) I Uo I \0,81 \ ?.£/~ 10.5 IMS' '.(;,S 2~3i 2,3Z I~ L~12.c.f31 I I I/NL/£.:r c..oNrl2.oL.

SUMUARY a RECOMMENDATIONS

SINC:,LI£ 84(.212.£1.- C. M.P.

to 20·4403 12/74



DATE:

•
PROJECT: S(J"p§e"$VTlON

4-1 9;2_
STATION: 137~hOG

•
ARIZONA DEPARTMENT OF TRANSPORTATION

CULVERT COMPUTATION RECORD

ttl

DESIGNER: g"g Lu/D

Lfl '30/81 f//o/87 x

HYDROLOGIC AND CHANNEL INFORMATION

DRAINAGE AREA

QI = /38 (oso)
Qt = 170 (Q,<:lO')

TWI .. _
TW

t
Ilr _

SKETCH
SHLDR.

EL. \----

1
AHW=J- C:S~~--::::-~~.. r

TW

:

EL. 7</.13 -I...- --
__ EL._ -r

0."'2 % 2.08
I

( QI = DESIGN DISCHARGE, SAY Q25) I So= L= LIIOO SO =
Q2: CHECK DISCHARGE, SAY Q50 MEAN STREAM VELOCITY =_

CULVERT HEADWATER COMPUTATION ..I

"'~I
CAP, 0 w- .. I :;DESCRIPTION Q CHART INLET CONT. OUTLET CONTROL HW =H+ho -l.So a:~ -'u II) ~~I COMMENTS~x .. 0 0

ENTR. (U"~) HW
H: J HW Ke I H I de Ide; D I T W I "0 I LSo I HW

0 :::> ..... (,) Ow
SIZE I OW

TYPE
(,) >

t.~'"' \ Os>

r;.)(~' I 0,00

/38

170

O,(d., 13.9G:. 10.5 10.47\2.551 4.28

0.75 14.50IO.S 10.7013.001 '-1.50

t./.2B \1 ,2.'1 13,'itoi3.<1/0

4.sol/.zct 13,9114.501

IA/Llz:.:r coJ-JrtZoL.

),.JLFL. C-oN,IU:> L

SUMUARY a RECOMMENDATIONS

~/AJGL,Ji.. 81'4 a.a. J"! '- /2fL IA!t="o~D Cc, .....kfl./CT£ (0)( eLiL" JWZ.'

t@ 20.440312n4



• •
ARIZONA DEPARTMENT OF TRANSPORTATION

CULVERT COMPUTATlON RECORD

•
• PROJECT: 5fPa:te.ST~Tlo,.J

STATION: /37q + 50+-

DESIGNER:

DATE:

B& !.. t_...-£;>

4}3::::>/8, erftc.:}/B,7

x.

HYDROLOGIC AND CHANNEL INFORMATION SKETCH

DRAINAGE AREA

QI = 89 (Qs:»
Q2 = loB (O/~)

TWI .. _

TW2 • ----

EL._~~_)-----_

1AHW= __

J -Cw
=-

EL. rrJ.? EL. 7/'6 -r-
o..5""~ 37,

( QI : DESIGN DISCHARGE, SAY Q25) So= pgt:'?o L = 35:t LIIOO SO =
Q2: CHECK DISCHARGE, SAY Q50 MEAN STREAM VELOCITV = __

CULVERT CAP.
HEADWATER ..J

... 1: I0 IIJ- ... I :;DESCRIPTION Q CHART INLET CONT. OUTLET 0::.= ..Ju CI) ~~I COMMENTS~:x: ... 0 0
ENTR. (eJ=S) HW j..J Ow

SIZE I HW HW Ke HW 0 OW
U

TYPE D U >

, ,
b"fc

, I

b~"

Q5b

<:;)'00

gq

105

;;';"'Bl
D.48$12.~ ID.S

51 0O.5{6 3.~ 10.5

z..
0.2.8'11:901 3.CJS

+/ e?!
0.3$ 2.1$1 4.05

71/ 38 1 E3
3}j'SII,~~.4e12.~

'/,081 /L;/d.G!S b.~

!AJUi.:r <:!...oA./rtZoL

/Nf..,tL-r CONTI2DL

SUMMARY a RECOMMENDATIONS

:;INC,L.-J!. 8"'(1/J./ft...- f2fi:/A1"::C:)rZ-O'f:.O G::>~fi: ED" CI./ ,-vruz.:T

t e 20.4403 12n4



• • •
ARIZONA DEPARTMENT OF TRANSPORTATION

CULVERT COMPUTATION RECORD
...)(.

• PROJECT: Su'eU.;,-rI'/ON
2;:'"

STATION: 1..382..+.sa-

DESIGNER:

DATE:

~ L&/D

q/3.o1e>7 Cf/l /i,:;

SHLDR.\

EL. '--

1
AHW=j-

-==-;JL-:~S2S~"F:::S;ZS~~ r
TW

=EL.1!f. 0 -'- -
EL.- +

SKETCH

DRAINAGE AREA

Ii .:.:'7 :# .3 <0

QI = 22, (qSb)·I/.?/:::,... ) ::-.343 TWI II: _

Qt = UaY (QIGO:>}~ /47.(Q;.:q) 4-1 / TW2 •

HYDROLOGIC AND CHANNEL INFORMATION

.:s :3

(°1 : DESIGN DISCHARGE, SAY 0 25 ) So= O.1zo/o L= 41/6' LIIOO SO =°2 : CHECK DISCHARGE. SAY 050 MEAN STREAM VELOCITY =_
CULVERT HEADWATER COMPUTATION -' >-

CAP. 0 ~ ~ I I :>
w- ~DESCRIPTION

° CHART INLET CONT. OUTLET 0:3: -,0 U) ~~I COMMENTS~:x: ~o 0
ENTR. (CPS) HW HW HW 0 J..J 0 Ow

SIZE I HW Ko OW
TYPE D 0 >

2­
t::,'",t.o' OS\:) 134B 0,7(., 1l/.SCo I (9,5 I(.os 13.0 I l./.50 1'1, SOI3.~12,Ji4.Q.,. INC,/£', 6:::J~'I2..c>L

2-
" .eX' 4,' 0''00 14// O.8SI5,loIO,SIt.3SI3.t.l14,70 'I .44.7013,o¢ 3.0$15./0 INL.f&...'i c..aAJ7'(1.oL

SUMMARY a RECOMMENDATIONS

'7:.Jo 34t2-f2.f£L f2.LIN 1==.;:)~c..J&.O CoN~T;r. 3::>>< Cul..'-'f'./Z..,-

t (';) 20.4403 12/14



\. •
ARIZONA DEPARTMENT OF TRANSPORTATION

CULVERT COMPUTATION RECORD

•
• PROJECT: :5uPOZS-rIr,'0A/

'-F e:,e:, !-GuPDESIGNER:

STATION: 1403 +-,2.0/ DATE: t./{30!81 rr)o/81

HYDROLOGIC AND CHANNEL INFORMATION SKETCH

DRAINAGE AREA

SHlDR.\

El.
~-;71 \~W._

.
40 8(050)QI = TW, ~ AHW= __

Qz = '182. (Qlo",j TWZ • J I ~ ~I'

El.e9E/ EL• .l:J.d.. / EL.8a.'5It
/ 40 cl

( 01 : DESIGN DISCHARGE, SAY 025 ) So= o. (od 1<:> L= J.,tliA 0' LIIOO SO =
02 = CHECK DISCHARG E, SAY 050 MEAN STREAM VELOCITY =_

CULVERT HEADWATER COMPUTATION ..J >-
CAP. a 1-1- '>DESCRIPTION INLET CONT. OUTLET CONTROL HW =H+ho -lSo a:~

w- I- ~wa CHART ..Jo U) COMMENTS~x 1- 0 0 x..J

SIZE ENTR. (U:~) HW HW HW Ko H de dc+ D TW 110 lSo HW a :;:)..J 0 Ow
OW

TYPE D 2 u >

2.~ O.7cJ 3 6 6 .::"1'/ .,
B~to' Q6t> 408 0.70 4.2.0 0.5 ~ 2;1$ 4.3g L(.'!JS ?.s-t 2.5$ 4.20 I AILI£..1" CoAl raoL

'2. ~, I 0, 'IS I'; ',~?" Z- z. ,.cr? ..3.(1
B"b QIOO 482- 0.78 4.ta8 0.5 ~ 3.Jd '1.5$ l./.S~ ~.5-t W- 4.1::& I tJL.1i..S c.ol\.l"Tf2.0 L.

SUMMARY a RECOMMENDATIONS

7?:Jo BAI<;ur L.. 12&'N,:"olZc::.G. ;::) Co'"CJ2. I£.T J<: B.::,,, C L/ L V Fifl..-'-

t 0 20-4403 12/74

y



• e:
ARIZONA DEPARTMENT OF TRANSPORTATION

e l

CULVERT COMPUTATION RECORD

• PROJECT: SUPUSlI
o

rIO".J DESIGNER: ::s3 L. w/t>
+35 :I/301B7 '-} f z.j!Q--;;-

STATION: L'-//o +-gie( DATE:
i l8 ,.",,>

HYDROLOGIC AND CHANNEL INFORMATION SKETCH
° SHlDR.~

DRAINAGE AREA EL. / :-\

A:l=_ 7 \lw,-.
43 (Qsn)°1 = TW, c

°2 = 53 GQI~) TW2 • J I ~ ~I

El. sa.S/ EL• ..:il:..f:. / E~.~J--r

o.8~{, 4S-
( QI = DESIGN DISCHARGE, SAY Q25) So= -8fT~o L = 2a<e

J

l/lOO So =
Q2 = CHECK DISCHARGE, SAY Q50 MEAN STREAM VELOCITY =_

CULVERT
, HEADWATER COMPUTATION -I >-

CAP. 0 1-1- :;
DESCRIPTION INLET CONT. OUTLET CONTROL HW =H+ho -LSo 0:3: w- I- ~I&J

Q CHART -1 0 II) COMMENTS~X ... 0 0 X-I
ENTR. (u:S) HW .!:!!. de+ 0 :;)-1 0 Ow

SIZE HW Ke H de TW "0 LSo HW 0 OW
TYPE D 2 u >

L ~
,c;f~ 2,t) I .(}5 ,87;". ,

LIB " Qs"O l/3 O.7Z 2,'Tf: 0.5 I. f-6 l.Qs 2,18 z.qa~ 241 2.srt. ; /AJ/...£.7' Co/'oJTt2.0L

4'8"
c.z- 7 <i .7/

Q,oo 53 0.81 3.2Y 0.5 1.76 2.2.0 '3./0 3,10 .l.M 2·fJfP 3.2t./ /AlLLr CoAJrR..vL

SUMUARY a RECOMMENDATIONS

~A..JGL.t£. B~t2IZ.f[L c..MP.

t (;) 20-4403 12/74

x..



\. • •
ARIZONA DEPARTMENT OF TRANSPORTATION

CULVERT COMPUTATION RECORD
7<

PROJECT: SuI'IiI2.S'n 170N
t 4 :>"­

STATION: 1'I/t/+.se5

DESIGNER: ~ t-0 It>
DATE: ,··it/36/87 9;?Ve7

HYDROLOGIC AND CHANNEL INFORMATION SKETCH

(
01 & DESIGN DISCHARGE, SAY 0 25 )
02...= CHECK DISCHARGE, SAY 050

rf~
L = ~' LIIOO SO =

MEAN STREAM VELOCITY =__

EL.

1
AHW=J- C=~?S2S~==--=~~~~'<': TW=EL.~ ..21£ -'

EL.l.o8~ -- T
So = ~e;?~

TW, .. _

'TW2 ----

DRAINAGE AREA

~SOJ
~,::>::>}

°1 =
°2 =

CULVERT

DESCRIPTION

SIZE ENTR.
TYPE

COMPUTATION
CONTROL HW =H+ho -LSo

dc+ D LS
o2

HW

1->­wt:
.Jo
1- 0
:l.J
OW

>

l­
ll)
o
o

->~w
x.J

,0 w
'COMMENTS

2-
3 "0'
2~

30"

Qso

Q.oo

35.~

L/t./

o,e$1 2.,i I 0,5

.fJb12:~lo.5

.6,/
1.9Jd1 '~t{5

.SOl .W:/
Z.¢ I.~

1~98

5'"
2,0)'

'I' .17 1 2/,ClB 12./,[ '.1pJ:p 12.1$

~I 'I .441 .#2..0'" 2.1Z 2.~ '2.$0

iJ/'Jl...1L7 ~NTI2.oI..

/All-£-r i:.c",r~t..

SUMMARY a RECOMMENDATIONS

/ k>O Brtt2.Rt:f <- C. yv'\ . P.

t@ 20·4403 12/74



"e • •
ARIZONA DEPARTMENT OF TRANSPORTATION

CULVERT COMPUTATION RECORD
)<

PROJECT: s';p/£(),S-nrloAl
/., ." ;;;-'0

STATION: 14/-' leg"

DESIGNER: ~ u......--C>

DATE: t..{~ 81 9'/Iz../e 7

HYDROLOGIC AND CHANNEL INFORMATION SKETCH

=---...1' .--Lw
=--

+

='-

El. ctf7·7 I

SHlDR.\

El.~

EL.___ ~

1
AHW

j ) ~
TWI • _

TW2 "'---

DRAINAGE AREA

01 = 35.5 (QSl:»

02 = 'It.( (<;>'00J

(
QI : DESIGN DISCHARGE, SAY Q25)
Q2: CHECK DISCHARGE, SAY 050

So=
0, <1'0 ~
£>;79;:>-1-6 L=

eOO

"¢Ply l/lOO 50 =
MEAN STREAM VELOCITV = _

CULVERT
DESCRIPTION

SIZE ENTR.
TYPE

a
( c.E'5)

HEADWATER COMPUTATION ..J
C~ 0

CHART INLET CONT. OUTLET ~ ~
ZX

'HW H!!. HW Ke HW 0
D U

... >­
UJ!::
..Jo
... 0
::) . ..J
oUJ

>

...
CI)
o
o

;>
3t""
x..J
OUJ

COMMENTS

3-
.30"

3­
~..

Qso

0/00

35.S

L/'-I

D.t:la51 I. u.., ID.5

O,7to I /.90 10.5

,';;!:
D,»1' 1/.15

,131 0
,..1$ 1.36

1,83
o

1.9Z

.7<~,

/~831 J.Bol oftO iI.~

1.9$/ u3ol/.~1/.90
INLL'j CoAl -r rz.oL.

/Nl../Ui c.oN"'~L..

SUMMARY a RECOMMENDATIONS

-r;:;t2.,=-.~ 84r<12.1t.../...; C. tv\.p .

t 0 20.4403 12/74



0•• •
ARIZONA DEPARTMENT OF TRANSPORTATION

CULVERT COMPUTATION RECORD·

.;
• PROJECT: 6up£e ~:iTl'/lcW DESIGNER: ::::A LLdD

+16 :{ }3Dle,J A /
STATION: JL/2Q+OCJ DATE: 9Jv87

HYDROLOGIC AND CHANNEL INFORMATION SKETCH

DRAINAGE AREA

. SHlDR.\

El. / :\

AJ=-7 \ -cw
.-

.
38(0$0)QI = TWI I:

Qz = 47 (QlOO) TW2 • J I~ ~I·

El. 81.0/ El. '655/ El.~J--r-

I~Oc-% 0 6 ,
( 01 : DESIGN DISCHARGE, SAY 025 ) So= .Q.'/87'0 l= zf5" l/lOO So =

02 = CHECK DISCHARGE, SAY 050 MEAN STREAM VELOCITY = _

CULVERT. HEADWATER COMPUTATION ..J >-
CAP. 0 1-1- 0>DESCRIPTION INLET CONT. OUTLET CONTROL HW =H+hO -lSO o:~

w- I- :':w

° CHART .Jo C/) COMMENTS~x 1-0 0 x.J
ENTR. HW HW dc+ 0 ~.J 0 Ow

SIZE (4""5) HW ICe H de TW Ito LSo HW 0 OW
TYPE D 2 0 >

4· , z. ,-..- 2/0 l.O::::' Z.,;;.J

2.4 " t?so 38 O.Bff /.G:,~ 0.5 1.1./> 1.10 ;.55 1.55 .:.btt ./-fA I.tdl:> / AiUf...:j CL:::> Ai,. f20 I-

'1- 3 .8& ..:c 0 ·c ~ 0 2.10
/.B*

.86
24" QIO-:=> 47 O. '1,0 ;.<jB 0.5 t.}{ 1.2~ t.(",,~ l.(.,.¢ ~ I )fO / r-I L.IL.-r C-oAl'T IZ.J;::>L.

SUMMARY a RECOMMENDATIONS

;:::; l.A a-.. BAR/2..f:.L C.M.P .
.

t ~ 20.4403 12/74

x



•
1rUJ[Q)(Q)~ ENGINEERING COMPANY

BY :B DATE s/a/8J PROJECT :5u;:::;1ZR6IJj/uJ.J SHEET NO. I OF _

CHKD. BY 8<8 DATE ~!Z-D;187 ~__~Q=::::.!.:.I'2::.!:.A:r...,!...:/1-J=At:.~.,::>~~.=:- JOB NO. _--'-II....:sy~__--

A+ ~·hA+~O"-

20 X' c..c.J,-, <!.r+
CJA,A. P15 L.\. "'.!e.r

III 2.S~OD \ t"ke. i~

LA""~ li!o (.A.';:;,,<OO "" .....d
"fLwt. W~ LP~.

V'qv.;I"~J

F"'~vvOJ.j'

~ e..le ..h:7'+;OAS 0+ o.U
vto-t St..I /-tc, b~ -b r -r~

r(Op0~€.d ~ per S+ itloi'\.

'Cx: 15\14 CAAI v e.r-t-~

cJ. eAra '" C-J<. U Y'-cLz.....

r
+~ ~-t~r~ le-....St-C~ ,:l+

de.A .....~ iA.~i-~UO"+.'~,I\ .

•
E"Gs-l i~ <..--.J4_~ 6:::> -'\, ~+ .... '""''- kJ. ,'1\ I qC:::,~ I ~= i + Uv; (( ",",<::,1

b". +- -t=> y"~plCt.cJL. e<.J~r)+k>,,~ .

S iV\ c...e.. ~'<- I ~ }o'I.O 5i-c.. 0- JVJ6. ~r a IVIl.J..l-+ ; f i-R.,. \/,-, :? ~ '.,J'" 0

,'A.5t-o...lla...+,·o.-.... ~r 4:8" r;pe 1 +k ~ lAstt(..CL::..-L",:,,-'\, 1"J: r\
~A'5;'S1" 0-9 ~Z II P ife.. Cc'NtPtVri::'/-:>"'\ oI;;- +-~ ope-~·.;v_~ a.r'<";:;;~

-.)

o-t- +k. -fwo S;~e..-5 re5l.A(ts \~ t'\.v~ 4'2.." Cl-'VP '5

6e;-,,-~ re.4..IA'lr~<:i +0 \("<?(Jlc.c...R... +I/-.Q -e.xi'St\·...-~ ..t>...>o '-(B'·CvVP'E._

lk G~ f1R..r d .'a.~-+e-r /;..a. 50/\. e- c::fi. Luzr c- ci 'J"" yo -i-:a'5 <:!. ,~' s~ )

bel'~ ~ (+- 0.. +c~+ 5l1'--1.?t- UJZ.r ,A. J i Cl.,~~ \ i +- w ; (\ a..l! 0 W

kC)k....,-. ''''.v<.r+ e..,1e. .....O";..;vA.. S 0..+ +k.a.... ~AJ.S) !'VI.<1> l,'A-5

Ja..Jl('<)l;..,\~ tk .(:.L~....,J l.'AJ2.~ e.o.~,·er,

-]

ZS7 Ir

-----

C
------------t~----

_Y..__
._--------·-·A-""'~---

~~ 0. 55%
/"'11. 1U : 8'-1.8

.0



•
1nu[D)(Q)~ ENGINEERING COMPANY

BY n DATE 5")8/5 J PROJECT_-=S~,,,-,,!~(7l..:::fi-(.2..=...::"S'T,--,--,-\--,-"t"--,"_=':-'~~-=- SHEET NO. ""2- OF__-

CHKD. BY ~ DATE ,,11.0 (rrI DI2A l"~ A G ~ JOB NO. , t s <..\.

At 6'f-A.+,'o-,\ /c./Z8+'SO. tk.:-s I':; all\.
eu. IU4!:r-t • v-",.d~ £6 U.S Coo ) ~ .....cA e...

w~ u.~ (",0.

, I

eY; ,'s+ t'~ y" 3 fc:,Q')(

"0' C,MP u.Ns!~

•

~ el-c!Ja.A-;'c\AG ~ aL\ o~ +La.. e"I'~+"~ ~\",e..r-t ~

o..r~ Y\.c+ 6\A1+-~~lR... ~f +~ Y-q\..A',<r.~-l c:.J~ro.v\.~

~er +k .propc'Z>e...~ Su<(7G!.r5+;~I,;:)"" -t='"r~vJ~.

8'1 -r~\A~.}~ Lo,.~ o+- ~ e¥1''S+I~ <:......1ve.--+$) 0..[( -f'l.e.,
old ) le$~ ~I..~l,..~ \-te-lA--\,.~ ,-,i (( \0«:... Y"e-~v~ l

~~\o~ di\l""-';A.a."-;~ tk p.::ls~;6(,"~ ()~ k~.~\~ ~

+~r LAp -t-k V\-e..~ 't""oo...d Lr-J~ fA.. t~ ~ k":re. .
Ik ex~s+\4 e()...I",~;-~ are 0.. """',A...\,..·U.A.......... o~ 2.::>

'1~~ otJ_

-r.; ~e..+ +l~ d~ c..""u:t. re1...... : r-<:.~ v-V\.c:he..r +k ~c..-)

'("O~~ o.-l t"-'-'j I sl'\.A""".lkr cd ~ CL~-\<..r CiA Iu <!'-r1-S V-> ; (l k., e....

-to Io~ v.~d, 10 V"'<pl",c::.R- tLz.. <lC;~"U "j 'S\\A..S~ ({ e;'
Oov'P) t-w;::) 3"'" C.~P'S l.N;(( la~ v..s~. B<-J Co""""'fo..ri'~

¢f~\4 ar~~1 t'~ ~ GMP'S <...,.l;(( 'o~ \."-<..or~

tv",- ?\.J~~-+e. •

[~~~~~~~~I~3~~I~I_~~~~~~.n.~.~
C/, 80 %

-;r,.N, n-L.. :: 87,0



•
BY Y}2 DATE

CHKD. BY '-I¢JD DATE

TUDOR ENGINEERING COMPANY

7/2.1/8/ SUBJECT S:tF-::""e~,.."..,·~--J +=;2".1'-1 SHEET NO. I OF--.-,;z..,~_
WeiR? JOB NO. _---'-1,;..,1~"'-}:{~ _

I

C:uLV liftcr ?j '. ,., I.J';'

/58 +- 90

1M ,5 Cu Ive.ft- t.J; ((

~~+LN~ u..s, ~o

18" <t> ~p ir- ClfY'ro":","",."-·\'2.r/~ ~

~ ~_~ e.-v. 1v ~-t ; 'G p,-o po .:::-<,-d. .

2L("~ )

o -5,'~ cJ.

,1",,\. '5 ~;~ '.'; ,~~ .. , /l ~ ,

, \'
AS!V\.c' $ '5 .... (.' "'. d.u-r6 0-

zc.f IIcP ~" C'<. ( ( v.e) u:<..-+•
(-oJ" /) -., "-""'} ,-, ..... f'-~ ... 'I' _.... il.. , ; ,I"'''''' -

zL/ U j)} a. ""'-'LTC< ( S/AJ) Le.. Da r r e. /)

&:7-7 ". L L! (<>.~ I "\
7 e::- en '5 T V1 30 ::::::''''-'2-'....) )

r,vr.J. 1'1 -: I~e. 9"6"

TY1.<). OLAe " 1&'8850

'S(oc (' -:.. ~ 0,0050 /:

•



•
~

BY '-' --'

CHKD. BY U D

TUDOR ENGINEERING COMPANY
J i

DATE !! z.! i ,:3'7 SUBJECT _Su~~p",;'''';;;:~~;:';.:.r",;!_~-",(;;;;:o:..:.---.):;;:_-:.F""..::a.::=:'::::-.J:...'t!...-_SHEET NO. Z- OF "L
DATE @s/aJOBNO. _-....:../:..;;;/S;;"~'-- _

1'5 IA

J -1-' ' ICu vcr , c..rO'S.sl''''~). Cu-.,... .....,e---."t.~-:J.A

-rk.e- ex; 5..f ""-S G,." 1J ~ i"e. \6 'Iroo..d. 0-1s,,::> is

• I '
It\- 0 eef'

~l=~S_

..L \ ' '0- J ./I._! q ·,A..

- , ,
'--J' ";"'~"Jv.. -

•

+: ' ..l I . I I ' 2/ J '/ J.Dv<ey oPfl"'5 ['V<..SL yoo..Q V0Q.'-.:) 1 0. 1"-.t.A_~" j?....t?:..- ''-'C

a. ((/~+ lh5+~~ <:t+"0"'- IN,' (( fc-e... G.oA 5+""'" <::..+ced. DlAf<..,.-fa

cLe,:wa......c...rz...- C-.oAs+ra;'ri--::; J a 24" d2 Gv< I v~-r ;.::- <'<2..
{k.<l.,e.-st t ka+ 6;;t."", Io-'e...- i/!~'S.l-..c7-U_e-d-

..,/

•

-.

(3 &N~~)

(
"'I \30 S'<'-€..UJ j

/&90. 44

/&:,90,00

0.0050 ./,



l. c••• ••
ARIZONA DEPARTMENT OF TRANSPORTATION

CULVERT COMPUTATION RECORD

HYDROLOGIC AND CHANNEL INFORMATION

• PROJECT: 5UPLlZ~1/ TloN

STATION: :r-O 35+32

DESIGNER: ~_;.=. -SCP/f

DATE: lO/7 fal /o/Is/n

7

:\'

I

\,

~~'\.lW=-

EL.~ -r-

SHLDR.\

EL. -.:z.
1

AHW=_

J I~
EL.Lfl.Sj EL• .yo, 7/

SKETCH

TWI • _

TW2 ----

1.5 (a~)

2-:SCo.,_)

DRAINAGE· AREA

°1 =°2 :I

D.o3'-i<"'/FT /30
I

( 01 : DESIGN DISCHARGE, SAY 025 ) I So= L = LIIOO SO =
02 = CHECK DISCHARGE, SAY 050

(
MEAN STREAM VELOCITY =_

CULVERT
, HEADWATER COMPUTATION ..J >-

CAP. 0 ~ ~ I I ~DESCRIPTION INLET CONT. OUTLET CONTROL HW=H+ho -LSo o:~
w- I-

° CHART .... 0 C/) ~~I COMMENTS
ENTR. HW

de; 0 TTW T "0 ILSo I HW
~x ~o 0 Ow

SIZE I HW HW Ke H de 0
:;,..J U
OW

TYPE 0 u >

2'-1' t2!>O' 1.5 ~O.~ 1. 0 0.5. <'o.~ 0,5 /.25 I I\.'2..S \l~, 5 I I I I I I s;,z;.z. t3 £1.-0 W

t../" (000 2,S <0,5 /.0 0.5 <0.4 0 ...51 (.25 I 1'·1,.514.SI I I I I 17J£~ ~J!,l""V:>2· I

SU...UARY a RECO.....ENDATIONS

U!>ING 2'-1 JI ~ C.L/{.V{~r 45 Rl[,QlAI'<~;;.:J M.)NI>'--\V~ (G't A5Mc.) -. FLo~ /5 So Lo<.N F::>(Z. 71415-

5Jf:€. C-LH...U~'" -;I-\~T ,\-lit t4W CAN~¢T f3,tL c=>(Z.R.r<:<-'L"( <:....= ....... flA,...£:D.

t e 2.Q.•44Q;3 1~ /74



le •
ARIZONA DEPARTMENT OF TRANSPORTATION

CULVERT COMPUTATION RECORD

•
• PROJECT: 6(.//'£!2-$'; TION DESIGNER: $ }::.D~

STATION: 7=A /3+ t.Jtf. /0/' f 57
Ic>/ls)n

DATE:

HYDROLOGIC AND CHANNEL INFORMATION SKETCH I .,/
SHLDR.\ \

DRAINAGE AREA
I

EL. :--\

-;/.
/.5 (QSO) 1 \~W._0, = TW, •
2,5 (Q,oo)

AHW= __

°2 :I TW2 • J f --------
EL. "5,0/ ~'

EL•..f±'d. / EL.~J+
. -

( Q, : DESIGN DISCHARGE, SAY Q25) So= O.OI5l!!//rT L = (01 I
LIIOO SO =

Q2: CHECK DISCHARGE, SAY 0 50 MEAN STREAM VELOCITY =_
CULVERT

, HEADWATER COMPUTATION ..J >-
CAP. 0 ...... ->DESCRIPTION INLET CONT. OUTLET CONTROL HW =H+ho -LSo a:~

w- ... :l: w0 CHART ..Jo II) COMMENTS~:J: ... 0 0 :J:..J

SIZE ENTR. HW .!!!. HW 1<8 H de dc+ 0 TW "0 LSo HW 0
:;)..J 0 Ow
OW

TYPE 0 2 0 >

21.1
.,

Q-sz> I.S <o.s 1·0 0.5 ~o.«-l 1.2.5 (. '2.$ I· ("PO.S 5£.1£. i3£~.
24" (2'00> 2.5 <o.S /.0 0.$ <0.4 0.$ 1.7,5' 1.1. 5 ,.&,0 Se.£ 13f.L~

SUMMARY a RECOMMENDATIONS

U51/...JG 2"" ~ CUL.vlOZ.l AS JZJfQ.~1P-.6:. 0 6'1 J45Y'-1C- ,4 5 ft1J ~I flAVt tv! ) Fl.-ot......} 1.5 So LoL....> r'<>tt: Tf.·HS

I.' Gte!!.. Cl./Lvlf/2-T Tl4-""'T THE:.. I-\w CANi'JO\ &. LoI2-(l. It.<..\' L "\ .::..o....... PLATi'r-D •

t~2().44~~, 12(!~



le • •
ARIZONA DEPARTMENT OF TRANSPORTATION

CULVERT COMPUTATION RECORD

DATE:

PROJECT: SUPttR.~-rJno~

STATION: r-- Co 2b+95

DESIGNER: Th <I:.P~

/ /
IO//5'(~

10 7 S1

HYDROLOGIC AND CHANNEL INFORMATION
/r?

°1 =°2 :I

DRAINAGE AREA

/~5 (0SO )

Z.S (0,0"')
TWI • _

TW2 ----

SKETCH \

I
E~ I

·1
AHW=__ TW=J L·-
EL.(cI.O El.~ +

(
QI : DESIGN DISCHARGE, SAY
02 I: CHECK DISCHARGE, SAY

°25 )
°50

So= 0,00'15 '},:T L = 58' LIIOO So =
MEAN STREAM VELOCITY =

CULVERT
DESCRIPTION

COMMENTS

...J

>- ~ I0

!::J:
w- .- I :.:
-,0

ZX .-0
CI)

:J: w

HVI 10
;:)...J 0 X-,

0 OW
0 Ow

>
LSo"0

CAP,
CHART INLET CONT. HW =H+ho -LSo

HW _HW HW Ko TW
D

°ENTR.
TYPE

SIZE

2'-1" I Qso /.5 ~O,S I 1.0 10.5 I<o,c.f 10,51 /.25 '.2$ 10;·10 SIC£. B,£t.ov-J

24" Q.oo 2.5 <0,$ t.O 10,5 1<.'0,<-1 10.S 1.7.5 , . '2.S IO,YO :5~.J!: BI! t...::>VJ

SUMMARY a RECOMMENDATIONS

U~II<.J6. 2'1" c1> 4-& (2.Ii:~u.(U.O 5'-i AS'M..'- AS IV\'''-', ...........''''' > F'LC<...:l \'5 60 ~Ol.-::> f"oR.. T~I~ CUL\I€fZT

-pJi:E, --'TI-I,q.~..·· .. :T',ML H_I!J CA~J'JoT EM:' t::.!:> t2-tl./[Lr ....'1 c..o ,..., (7IAr£ 0 .

tB 20.4403 un4



l. '. •
ARIZONA DEPARTMENT OF TRANSPORTATION

CULVERT COMPUTATION RECORD

PROJECT: ::iue~'S""''''ilo,..J

STATION: i-D '35150

DESIGNER: IS k.D~

DATE: IO/7/S) '''''}1$/87

HYDROLOGIC AND CHANNEL INFORMATION
_/?

DRAINAGE AREA

°1 =
°2 ,.

~aso)
IrLQ\<D\

TWI • _

TW2 ----

El. M.B El. f,t>. 9 /

(
01 : DESIGN DISCHARGE, SAY 025 )°2 = CHECK DISCHARGE, SAY 050

So= 0,0/ 9fc ff1 L = /1 z.. I L/IOO So =
MEAN STREAM VELOCITY =_

COMMENTS

..J

>- ~ I0
a:~ ""- ... I -:;

..Jo
~x ... 0

II) ~""
HW 1 0

:;:,..J 0 x..J

0 0""
0 0""

>
LSO"0

COMPUTATION
CONTROL HW =H+ho -lSo

~ TW
2

deHKoHW

I CAP. HEADWATER
° I CHART INLET CONT. OUTLET

HW .!:!Y'
D

, CULVERT

DESCRIPTION

'SIZE I ENTR.
TYPE

2c./" I Q tiD 1.5 .(0.5 I 1-0 IO'~ ko.4/ o. s / /. '25" /.?SI'2·tq 9!Z:L e,."i:AoW

24" I rx,~o 2·5 ~o.s I 1.0 10.5 I':::D,'-Ilo.5 I /. 25 /.2,5IZY:j ;;/ifi:- 6(£ I....c:>....,)

SUMMARY a RECOMMENDATIONS

U~/lJG 21./" ~ /-IS ,;<r£qtAI(i':!'i:D B<-t AS""c.., A~ ~1"""loV\ ....."", F'l.o",,-, 1'5 'S>c:::>' lo(.,..) ~«. T\-IIS S/€;iL.I . .

C.ULvfi./2.'T 11-\ 4'" '7"4J£. H\.c./ CAt-JlUcT Be. £:o~£c..TL'1 C-.c> ......PL--Tt(.,£:> •

t~ 20.440:,t 12n4



It
\ ~ ,

ARIZONA DEPARTMENT OF TRANSPORTATION

CULVERT COMPUTATION RECORD

PROJECT: :'5uPEJe5nr,.::>N

STATION: G-A IS,*ro

DESIGNER: $ \(i>I..I,.

/ / lo)('Sj"t
DATE: 10 i 67

HYDROLOGIC AND CHANNEL INFORMATION
~?,,"

5HLDR.\ . SKETCH I

'\ - \~!EL. \._

1
AHW=J -.- TW=

EL 8?7 L --
._ EL._ t

TW, .. _

TWt ----

DRAINAGE AREA

/,S (QSb)
z.sZag,)

0, I:

°2 :I

(
,0, : DESIGN DISCH.ARGE, SAY 0 25 )
, Q2 = CHECK D1SCHARG,E, SAY Q50

So= o. 003, lkr L =
I

1"35 . LIIOO 50 =
MEAN ~TREAM VELOCITV =_

'SIZE

..I ... /: I0
o:~

w- ... I :>
..1(,)

~x ... 0
CI) ~ .... I

HW 10
::)..1

0 x..J COMMENTS

to) OW
to) Ow

>

HW =H+ho -LSo

TW I HO~

COMPUTATION
CONTROL

dc+ 0
--rdeH1<0HW

I CAP. HEADWATER

° I CHART OUTLET

HW

'~UlVERT'---'

DESCRIPTION

• ENTR.
TYPE'

:zl./·'l~ 5'0 1.5 <o.S I {,O 10.5 ko.41 o,s I 1.25 /.z510.5'"tJ 5~ e:,£,-..::::.~

2~~ 1 QIOO 2.~ '-0.5 I /.D 10.5 ko.1 10.-5 1 /.25 /. zS"1 0.50 sEE- p~L,DW

I

.-

So LO~ ~R...

RECOMMENDATIONS

A 2</"d? Cut..vf!/Z..T", A-~ ;z.fZ..QU-I~O A-'5 M,o-.\I~""""'",", (B'I.ASMc..) :..... FL.O<.J l~

7J 7l:;t! c,.t.Jt.v~ 7H4T THfL H'v--I CA,.J~D-'- 3'-i ColZ{7t!.<.:TL'-{ 'c...o ..... p<--(,"i~O ..

SUMUARY a
U :?//':...1<:::,

7(·1:17 ..,to .. ' .,. I
t~ ~O.44·03 12/14



BY -:P
CHKD. BY /CDi-\.

DATE

DATE

TUDOR ENGINEERING COMPANY

10 /2-7/67 SUBJECT s..PI(e:.'ST('I~,..,j SHEET NO. OF __--t
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BROWN ENGINEERING CO., INC.
3835 NORTH 32ND STREET
PHOENIX, ARIZONA 85018

955-4660,

TYPICAL 50' R.O.W.

6" VERTICAL CURB

20' 25' 25 J 20'

5 ' 15.5' 1~.5' 5' _,

Finish Floor
I 10~E..:..1___- __!___~ II- ---1--

"- --- 50 yr. _~.
'r·

~o~;---- -- --- T
---- --- ~ ~- .

~ 0 0
- LOo .

PL q, U") E 0
. L

0

10 YEAR 50 YEAR 100 YEAR

Area = 10.39 Area = 35.39 Area = 68.89
W.P. = 32.01 W.P. = 52.01 W.P. = 53.35
H.R. = 0.3246 H.R. = 0.6804 H.R. = 1. 29128
n = 0.015 n = 0.017884 n = ..Q.• 01781116,
Slope = Varies Slope = Varies Slope = Varies

'-

V f/s Q ef/s
SLOPE

10 50 100 10 50 100
I

~'.. 0.00200 2.08 2.87 4.43 21.61 101.57 305.18 I
0.0-0500 3.30 4.54 7.00 34.29, 160.67- 482.23

~0.00748 4.03 5.55 8.56 41.87 196.41 589.70
0.00762 4.07 5.60 8.64 42.29 198.18 595.21
0.00843 4.28 5.89 9.09 44.47 208.45 626.21
0.00948 4.54 6.25 9.64 47.17 221.19 664.10
0.00986 4.63 6.37 9.83 48.11 225.43 677.19
0.01050 4.78 6.57 10.15 49.66 232.51 699.23
0.01376 5.47 7.53 11.61 56.83 266.49 799.81
0.01500 5.71 7.86 12.13 59.33 278.17 835.64
0.01803 6.26 8.62 13.29 65.04 305.06 915.55
0.02135 6.81 9.38 14.47 70.76 331.96 996.84
0.02872 7.90 10 88 16.78 82.08 385.04: 1155.97

.-

0 85-12-23
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BROWN, ENGINEERING CO., INC.
3835 NORTH 32ND STREET
PHOENIX, ARIZONA 86018

965-4660

TYPICAL 60 1 R.O.W.

6" VERTICAL CURB

20 1 30 1 30' 20'

5151

Finish Floor ~
19.51 19.5 1 --j

_____! -.!...O~~ I_.__~-i_-.l.----

50 vr. . '

---JL-- =l~~='i=~----'-~ ~I

10.YEAR 50 YEAR 100 YEAR

Area = 13.845 Area = 43.845 Area = 84.045
W.P. = 40.01 W.P. = 62.01 W.P. = 63.35
H.R. = 0.3460 H.R. = 0.7071 H.R. = 1.3268
n = 0.0150 n = 0.0179 n = 0.01784
Slope = Varies Slope = Varies Slope - Varies

V E/s Q eE/s
SLOPE

10 50 100 10 50 100

0.00884 4.57 6.19' 9.46 63.29 271.40 731.54
0.03748 9.42 12.74' 19.49 130.42 558.59 1638.04

]0 85-12-23
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