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Mr. George Ianella

Engineering Services Director
® City of Scottsdale

3939 Civic Center Plaza

Scottsdale, Arizona 85251

Re: Report on Changes to McCormick Ranch Master Drainage Plan

.;‘ Dear Mr. Ianella:

2 We are submitting herewith two (2) cbpies of the above-referenced report. Our
: office retains all the detailed quantity compilations and figures used in de-
g veloping the cost estimates generalized in the report, and these will be sub-

mitted upon request.

@
: If you or your staff have any questions regarding this submittal, please feel
& free to contact us at your convenience. :
i As the next stage of the drainage review of McCormick Ranch, we now propose to
® proceed in an investigation of the drainage deficiencies which have occurred

in the existing construction.

Sincerely yours,
DASHNEY AND ASSOCIATES, INC.

7 -
@ (ol Seetnerrr
Rolf Erikson, P.E.

RE:is
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SCOPE

The purpose of this report is to provide an independent review and recommend
changes in the McCormick Ranch Drainage Plans for Phase II and the McCormick
Ranch Center, as prepared by Toups Engineering, particularly in relation to the
Shea Boulevard and Pima Road improvement plans (Project P-7809) which are pres-
ently being developed by the firm of Dibble & Associates, Inc. of Phoenix,
Arizona.

LOCATION OF PROJECT AND DESCRIPTION OF AREA

The area is bounded by Via de Ventura on the south, Hayden Road (80th Street)
and its southerly straight-line projection on the west, the Central Arizona
Project Canal to the north, and 96th Street to the east, with portions of the
upper watersheds extending easterly of the latter in a north-northeast direc-
tion to the origin at the Central Arizona Project Canal. Roughly centered in
the study area on a north-south axis is Pima Road. The larger watersheds flow
generally in a south-southwesterly direction at slopes averaging 0.8%. The
terrain is typical Sonoran Desert of the Lower Colorado Subdivision, dominated
by creosote bush, with some salt bush, desert thorn, and mesquite in the vicin-
ity of the washes. The percentage of vegetative cover is generally around 10%,
with thicker concentration in the vicinity of the washes and the poorly-drained
areas. The watershed soil is composed of Calciorthids (high calcium content),
with Haplargids (containing clay strata) in the upper region, all of which have
a moderate to slow rate of permeability. The northern two-thirds of the area
(i.e., that lying north of Shea Boulevard) is generally zoned R1-35 and now con-
tains a scattering of single-family residences east of Pima Road - with many new
subdivisions in the planning stage - while ceveral single-family residential
subdivisions already exist west of Pima Road. Southerly of Pima Road and south
of Shea Boulevard, the McCormick Ranch Phase II is now under development, with

a variety of single- and multi-family units with adjoining parks and recreation
areas. East of Pima Road and south of Shea Boulevard, within the study area,
there is to be a planned commercial development known as McCormick Ranch Center,
which is to include offices, a finance center, and various shopping areas, with
interspersed parks and some R1-35 residential development along its southerly

edge.
INVESTIGATION AND RESULTS -

The first drainage study relating to the area to be found in the City of Scotts-
dale files was dated in September, 1973, and was made by Water Resources Associ-
ates, Inc. This used the SCS method and considered roughly the upper 2 miles of
the larger watersheds to be type "C" soil (i.e., having a slow infiltration
rate). Further downstream, the soils were considered to be type "B" (i.e., hav-
ing a moderate infiltration rate). On the basis of these two soil types, the
Water Resources Associates report used SCS curve numbers of 81 and 85 and, to
reach this conclusion, must have assumed the vegetative cover density to be 40%.
For precipitation rates, the foregoing report used those given for Phoenix, Ari-
zona on page 37 of "Estimated Return Periods for Short Duration Precipitation in
Arizona" (Technical Memorandum WBTM WR-44, U.S. Department of Commerce, Environ-
mental Services Administration, October, 1969). In an evaluation of the Water
Resources report, only three possible discrepancies are apparent. The utiliza-
tion of factors for "B" soil in the watersheds, while in accordance with the




City of Phoenix "Storm Drain Design Manual - Subdivision Drainage Design" (Oc-
tober, 1972), page 36, is not in agreement with the type "C" soils shown in the
Arizona Highway Department's "Hydrologic Design for Highway Drainage in Arizona",
Figure 2-1 (page 44a), which is now the standard accepted in the Scottsdale
drainage ordinance. In addition, the assessment of 40% vegetative cover density
is the absolute maximum allowable for desert brush (page 8 of the Arizona High-
way Department manual). The assessment of using "C" soils with 10% vegetative
cover results in SCS curve number 89, while considering type "C" soils in an
ultimate development with about 30% impervious surface raises the SCS curve num-
ber to 91. Furthermore, while the Water Resources report did select higher SCS
curve numbers south of Shea Boulevard to allow the addition of impervious areas
in the ultimately-developed areas of the McCormick Ranch area, no such allowance
was made for the off-site watersheds having their origins north of Shea Boule-
vard.

The major, and generally-accepted, drainage study of the area entitled "McCor-
mick Ranch Phase II Master Storm Drainage Study and Report” was prepared by
Toups Corporation and was completed in its final accepted form on February 28,
1978. Under the assumption that they accounted for future development, the off-
site areas and curve numbers in the latter report were taken from the aforemen-
tioned drainage report prepared by Water Resources Associates, Inc., dated Sep-
tember, 1973 (with the exception that all soils were considered type "B"). How-
ever, the Toups study extended the off-site drainage areas used in the original
Water Resources report to the old Verde Canal, which is roughly 2,000 feet
northeasterly of the actual Tocation of the Central Arizona Project Canal. (See
Map "A", Appendix I.) This, in effect, added 0.52 square miles to the true off-
site watersheds. The Toups study utilized the U.S. Department of Agriculture -
Soil Conservation Service - TR20 Project Formulation - hydrology computer pro-
gram for determining the runoff rates and adopted the original (and now out-
dated) Arizona Highway Department method for determining precipitation rates.
The latter method, which was formulated in 1968 at the same time the SCS hydro-
Togic procedure was adopted by the Highway Department, was later found to be
inaccurate and was consequently amended in April, 1975. As an example, the use
of the outdated Arizona Highway Department procedure resulted in the 100-year
1-hour rainfall being estimated at 2.20 inches, while the accepted value is 2.66
inches (i.e., from the previously cited "Estimated Return Periods for Short
Duration Precipitation in Arizona"). The effect of using a rainfall rate of
2.20 inches with a SCS curve number of 81 is a runoff rate of 0.75 inch, while
the now-accepted rainfall rate of 2.66 inches with an SCS curve number 91 re-
sults in a runoff rate of 1.75 inches. The net result of using the foregoing
different values causes considerable variation in the computed actual discharge
rates. For example, the area designated as "H" (352 acres) in the Toups study
would develop a discharge rate of 351 cfs during the 100-year event (using a
rainfall rate of 2.20" andan SCS curve number 81); while, using the now-accepted
values (SCS curve number 91 and a rainfall rate of 2.66"), the rate would be

622 cfs. Map "B" in Appendix II of this report shows the runoff values at vari-
ous key points, as determined by the Toups study.

The most recent study relating to the area is entitled "Hydrology and Hydraulic
Report - Pima-Bell Road from Shea Boulevard to Scottsdale Road", which was pre-
pared by Dibble and Associates, Consulting Engineers, and is dated February 9,
1979. A portion of this study concerned a drainage area on the easterly side of
Pima Road to the north of Shea Boulevard, which is part of the off-site water-




sheds entering McCormick Ranch Phase II. The Dibble study and report, which
was done in connection with 4.7 miles of roadway improvement for the City of
Scottsdale (Project P-7809), rather than using the SCS method for determining
storm discharge rates, utilized instead the traditional rational method. A
runoff coefficient "C" factor of 0.5 was adopted in this study and is consis-
tent with both the existing zoning and proposed development for the area, as
delineated by the City of Scottsdale grading and drainage ordinance. For the
determination of rainfall rates, the Dibble study utilized the Arizona Highway
Department method, including the aforementioned amendments of April, 1975. As

a result, the rainfall rates used were reasonably close to those on page 37 of
"Estimated Return Periods for Short Duration Precipitation in Arizona". For
example, the 1-hour, 100-year rate was found to be 2.51", while the accepted
value is 2.66". The Dibble study (for the determination of drainage areas),
besides using the conventional 1" = 2000' U.S.G.S. Quadrangle Maps of Paradise
Valley and Sawick Mountain, also utilized field cross-sections augmented by in-
formation obtained from field inspections and areas planimetered from 1" = 400" -
aerial photographs. In this context, it is notable that the watersheds deter-
mined by the Dibble study are somewhat at variance with those given in the re-
ports by both Water Resources Associates and Toups Corporation. (See Map "A",
Appendix I.) The Dibble study found that some 433.23 acres (designated as
Areas "2" to "7") easterly and immediately adjacent to Pima Road and north of
Shea Boulevard formed the upper part of a watershed eventually draining into
the McCormick Ranch Phase II - plus the equivalent of 45.68 acres from a larger,
more northerly area which would be received as overflow due to inadequate ca-
pacity of natural channels. Examination of 1" = 400' scale aerial photos re-
veals that there is another 167.75 acres belonging to the same watershed west-
erly of Pima Road which also now drains across Shea Boulevard into McCormick
Ranch Phase II - for an actual total off-site drainage area of 646.66 acres
(1.01 square miles). This is substantially greater than the area of 0.66 square
miles which was delineated for the same watershed by both the Water Resources
report (which designated it as Area "5") and the Toups study (which referred to
it as Area "E"). Examination of the 1" = 400' scale aerial photos indicates
the determination of the drainage area reached by the Dibble study to be com-
pletely valid. The underestimated drainage area and the use of Tower SCS curve
numbers by both the Water Resources report and the Toups study, plus the use of
a substandard T1-hour, 100-year rainfall rate, in the case of the Toups study,
resulted in the discharge rate at Shea Boulevard's being estimated variously at
280 and 329 cfs (concentration point number 30 in the Toups study). This same
discharge, using the true watershed areas and the more-accepted rainfall rates
and SCS curve numbers, computes to be 882 cfs (873 cfs by the use of the ra-
tional method). Moreover, just downstream from the latter, across Arabian.
Trail, there has been constructed a 10' x 3' box culvert, which has a capacity
of only 280 cfs. Even further downstream, the discharges computed through use
of the corrected drainage areas and the revised rainfall rates and higher SCS
curve numbers continue to remain substantially larger than the Toups study. At
concentration point 42, the new values would be 1350 cfs, while previously, it
had been computed at 760 cfs. Moreover, at the latter point, a structural plate
arch culvert has been installed across Mountain View Road, and the grading plan
for the Paradise Park Manor subdivision just upstream has been developed on the
basis of the lower discharge figure - as computed by Toups Corporation. Further
downstream, the difference in computed discharges continues, but due to a large
inflow from the east, the percentage variation becomes less, and consequently,
the effect on existing structures and drainage facilities is less. At concen-
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tration point 50, the revised discharge is calculated at 2750 cfs, while the pre-
vious figure was 2281 cfs. At the latter point, a large multi-plate arch cul-
vert has been constructed in the drainageway (known as Camelback Walk) below

Via Linda (previously known as Double Tree Ranch Road) for use also as an eques-
trian underpass. While the Toups Corporation ran a backwater analysis (includ-
ing also the structure) using a value of 2400 cfs, an additional 350 cfs will
only marginally (0.25') raise the 100-year water surface elevations.

Other drainage being introduced into the McCormick Ranch Phase II directly
across Shea Boulevard by the existing Dibble plans is generated by 89.48 acres
(designated as Area No. 1) lying also just east of Pima Road. While the origi-
nal Toups study did not consider any drainage being introduced into the McCor-
mick Ranch project at this point, the roadway construction for Pima Road south
of Shea Boulevard, as designed by the firm of Collar, Williams, & White, pro-
vided for this runoff, and a culvert crossing a spur for Mountain View Road just
easterly of Pima Road was sized for some 328 cfs. This is more than adequate
to meet the requirements of the existing Dibble plans, as the site (approxi-
mately concentration point 22 in the Toups study) would be subjected to about
262 cfs in the 100-year event.

Runoff computations using the revised runoff parameters and corrections to the
drainage areas are given in Appendix II of this report, and Map "C" in Appendix
I shows the results.

CONCLUSIONS

The present paving and drainage plans for Project P-7809, as they have now been
prepared by Dibble & Associates, could create problems and the potential for
flooding of both streets and homes in the McCormick Ranch Phase II. In particu-
lar, the two sites which have inadequate capacities to meet the anticipated
flows are the easterly 10' x 3' box culvert in Arabian Trail and the drainage-
way through Paradise Park Manor, plus its crossing with Mountain View Road.
Considering the above and other aspects of the drainage facilities now con-
structed in the McCormick Ranch Phase II, nine alternates appear possible for
the proposed future construction of Pima Road north of Shea and also for the
McCormick Ranch Center on the easterly side of Pima Road, as follows:

Alternate A.

1. Proceed with present Dibble plans
2. Make no alterations in existing McCormick Ranch drainage
3. Leave in place inadequate culvert at Shea Boulevard Station 15+60

(Project P-7809)
Alternate B
Same as above

1.
2. Same as above
3. Construct adequate culvert at Shea Boulevard Station 15+60 to provide

for drainage area north of Shea Boulevard and west of Pima Road

Alternate C

1. Alter Dibble plans to convey drainage directly southerly across Shea
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Boulevard, withzgg:: being conveyed to the west, and provide minimal
outlet channel to the existing ditch along east side of Pima Road

2. Make no alterations in existing McCormick Ranch drainage

3. Leave in place inadequate culvert at Shea Boulevard Station 15+60

0.
Alternate D
1. Same as above
2. Same as above
@ 3. Construct adequate culvert at Shea Boulevard Station 15+60

Alternate E

1. Same as above
2. Remove existing inadequate culvert beneath Mountain View Road spur and

® fully improve channel on east side of Pima from Mountain View Road to

Shea Boulevard
3. Leave in place inadequate culvert at Shea Boulevard Station 15+60

Alternate F

(] 1. Same as above
2. Same as above
3. Utilize pipe removed from Mountain View Road spur to construct an ade-

quate drainage crossing at Pima Road Station 15+60

Alternate G

o
1. Same as above
2. Remove inadequate culvert beneath Mountain View Road spur on east side
of Pima Road and improve channel on east side of Pima Road only to the
minimal extent necessary to provide an outlet of the box culvert at
Shea Boulevard
o 3. Same as above
Alternate H
1. Same as above
2. Fully improve channel on east side of Pima Road from Mountain View
® Road to Shea Boulevard and construct adequate culvert in Mountain View
Road spur
3. Leave in place inadequate culvert at Shea Boulevard Station 15+60
Alternate I
e 1. Same as above

2. Same as above ‘
3. Utilize pipe removed from Mountain View Road spur to construct an ade-
quate drainage crossing at Pima Road Station 15+60

’ Alternates "A" and "B" essentially perpetuate the existing undesirable situation
® of inadequate culverts inside the presently-developed McCormick Ranch Phase II.
Alternates "C" through "I" divert the anticipated runoff at the intersection of




of Pima Road and Shea Boulevard along the easterly side of Pima Road - an area
yet to be developed. Alternates "D" through "I" actually are possible improve-
ments over Alternate "C" - of which, Alternate "I" is the ideal scheme which
should ultimately be achieved by the final construction.

An examination of the existing drainage facilities from Camelback Walk north
along Pima Road to its intersection with Shea Boulevard was made to verify their
adaptability to accepting an additional 478.91 acres of runoff, which were 'to be
drained directly westerly into the northern part of McCormick Ranch Phase II.
The bridge for Camelback Walk at Pima Road would be adequate for the increased
discharge (estimated at 2160 cfs) and, according to backwater computations, the
water surface at the inlet would only increase 0.45'. The channel along the
northerly side of Pima Road to the temporary Mountain View Road spur would be
adequate. However, the culverts below the spur would be inadequate for the
higher discharge (estimated a 800 cfs), as well as the channel extending north-
erly to Shea Boulevard.

The diversion of some 478.91 acres of watershed to the easterly side of Pima
Road would greatly lessen the danger of flooding inside the presently-developed
areas of McCormick Ranch Phase II. The 10' x 3' box culvert (capacity 280 cfs)
at the northeasterly extremity of Arabian Trail (roughly concentration.point

30 in the Toups study) would be subjected to only 252 cfs in the 100-year event.
The drainageway through Paradise Park Manor subdivision and the structural plate
arch culvert at its crossing with Mountain View Road (roughly concentration
point 42) would be subjected to 877 cfs, which is still somewhat over the design
capacity of 760 cfs, but this should be acceptable, since 1-foot freeboard was
provided in setting the adjacent building elevations. Included in Appendix III
of this report, for various key points, are the hydrologic computations which
allow for the proposed modifications in the Dibble plans, and the results are
shown on Map "D" of Appendix I.

A general summary of the above alternates, with associated costs, is as follows:

Compatible Adequate Adequate Adequate

With Exist. For For Exist. For
McCormick Drainage Drainage Future
Ranch - Across Along Drainage
Alternate Drainage Shea Pima Along Pima Cost
A No No Yes Yes 151,000
B No Yes Yes “ Yes 194,200*
C Yes No No No 118,600
D Yes , Yes No No 161,800*
E Yes No Yes No 145,210%*
F Yes - Yes Yes No 172 ,260%**
G Yes Yes No No 151 ,860****
H Yes No Yes Yes 223,420%%***
I Yes Yes Yes Yes 250,470%***%x

*43,200 of these costs could be required of future developers
**26.610 of these costs could be required of future developers
(Net cost for City of Scottsdale essentially same as "c")




**x*x53 660 of these costs could be required of future developers
(essentially same as "C")

***%x33 260 of these costs could be required of future developers

*xx%x%x]04,820 of these costs could be required of future developers

(essentially same as "C")
****x*]3],870 of these costs could be required of future developers

(essentially same as "C")

RECOMMENDATIONS

Inasmuch as Alternates "A" and "B" offer no solutions to the drainage deficien-
cies inside McCormick Ranch Phase II, neither can be recommended. In addition,
Alternate "D" should not be considered, as another solution - Alternate "G" - can
achieve the same results at a lesser cost. Also, Alternates "E" and "H" should
not be adopted, as they offer no remedy to the inadequate culvert at Shea Boule-
vard Station 15+60. Alternate "C", on the basis of pure economics, less risk of
possible flooding to residences, and adaptability to future improvements, is the
most reasonable solution, although it entails (for the present) some risk of
flooding along Pima Road. Improvements tothe property to the east of Pima Road
(including an adequate channel) and to Shea Boulevard west of Pima Road (including
an adequate structure at Station 15+60) are represented by Alternates "F" and
"G", which could be adopted as possible stage improvements to Alternate "C" -

the additional cost possibly being borne by developers. Ultimately, in the last
stage, Alternate "I" should be achieved, as this would solve all existing and
future drainage problemes related to McCormick Ranch Phase II and McCormick Ranch
Center.

In summation, for the present, the following changes should be made in the Dibble
plans:

1. The present two drainage structures shown crossing Shea Boulevard at
or near the intersection of Pima Road should be deleted.

2. A single drainage structure should be placed at approximately Shea
Boulevard Station 21+10, with a capacity of approximately 795 cfs -
possibly a 5-barrel 6' x 3' box culvert, or equivalent.

3. The outlet of the foregoing structure should be designed with a drop
structure with about a 4' fall, since without it, the velocity in the
ultimate outlet channel would achieve 9.22 fps, which is in excess of
the allowable 6-8 fps in a grass-lined channel (i.e., with slopes less
than 5%).

4, A temporary channel should be constructed from the outlet of the fore-
going and graded to daylight in the existing channel on the east side
of Pima Road.

In the future, upon developing the property to the east side of Pima Road from
Mountain View Road to Shea Boulevard, the following should be required:

1. Remove and salvage the 4-barrel 42" x 150' RGRCP presently constructed




below the Mountain View Road spur.

2. Construct a culvert adequate for 800 cfs below Mountain View Road on
the east side of Pima Road - possibly a 4-barrel 6' x 4' box culvert,
or an equivalent.

3. Deepen and widen the ditch on the east side of Pima Road from Mountain
View Road to Shea Boulevard to accommodate 795 cfs. This will require,
on the east side of Pima Road, an estimated additional 20 feet of
drainage easement, which should flare to 50 feet in the northerly 350
feet.

In addition, upon initiating roadway improvements on Shea Boulevard between Hay-
den and Pima Roads, the existing 2-barrel 36" x 22' Corrugated Metal Arch Pipe
at Shea Boulevard Station 15+60 should be replaced by 4-barrel 42" RGRCP, which
should have been removed and salvaged from the Mountain View Road spur adjacent
to Pima Road. Before the final placement of these is specified in the construc-
tion plans, the elevation of the 24" water Tine southerly of Shea Boulevard
should be verified through actual field excavation, as the elevation may make
the installation of 42" RGRCP at this site impractical.

Hydraulic computations for all proposed new drainage structures are included in
Appendix IV of this report.

As a miscellaneous item of interest, it is noted that the Pima Road plans, as de-
veloped by the firm of Collar, Williams, and White (and now constructed) did not
allow for a 2-barrel 48" RGRCP crossing Pima Road just north of its intersection
with Via Linda to provide for some 199 cfs (as given in the Toups study). In-
stead, only a single 18" RGRCP was constructed to provide only for roadway drain-
age. A notation in the Collar, Williams, and White Pima Road drainage report
attributes this change to a decision by the developer that the parcels easterly
of Pima Road and immediately northerly of Via Linda would have on-site retention.
Therefore, the area that must utilize on-site retention in the future has been
shown on Map "D" in Appendix I of this report.
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LLOCATION DATA:
° Highway County
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Project No. Station
Name of Stream
DESIGN DATA: :
o Design Frequency /o0 years
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Drainage Length 2600 feet
Elevation
1 Top of Drainage Area 12 7C feet
® i At Structure . Py feet
Drainage Area Slope 0.8 Te
§ Drainage Width ’ : S50 feet
" Width factor Wy l.1o
Vegetative Cover Type Loteronyn- + [ovirrS
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’ Soil Group : . =
g Precipitation
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DESIGN COMPUTATION: v
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Curve Number ) S
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Project No. Station
Name of Stream
DESIGN DATA:
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‘Drainage Length 3550 feet
Elevation
Top of Drainage Area 1296 feet
® | At Structure 1/3&0 feet
Drainage Area Slope o 4/ e
Drainage Width i /B o0 feet
Width factor W, il _Leo
Vegetative Cover Type s L [PAVINS
.‘ Vegetative Cover Density /0' ’ %
Soil Group * -
: ' Precipitation
i P = 6 hour = ' 2.85 inches
» : P = 24 hour = L.04 inches
DESIGN COMPUTA TION:
: Precipitation P =1hour = 2. &L inches
Curve Number , 52 .
Runoff Q= : ). 9 inches
® Time of Concentration Tc 5,42 hours
Time of Peak Tp = (Ic) (Wy) o.92 hours
Peak Discharge Qp=484AQ= 4249 //60) LIS
o . )
= 26$ cfs
|
i
o Compgted by RE Date /7/{42., /579
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, HYDROLOGIC DESIGN DATA SHEET
- SCS METHOD: PART II
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Highway County
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Project No. Station
.w Name of Stream
DESIGN DATA:
Design Frequency y=x-2 years
Drainage Area 2.4/ square miles
e Drainage Length oo feet /7000 _ 4.9
Elevation 157
Top of Drainage area /soC feet
At Structure ' /2 ¢C feet
1 Drainage Area Slope c.82 Te
'; . Vegetative Cover Type et Prush
Vegetative Cover Density 0 %
Soil Group nat
3 Precipitation
P = 6 hour = 3.2¢{ inches
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i Curve Number =7
: Time of Concentration ].sO hours
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D+ .6Tc —‘é;—j‘—o_;g? cis
2 ) = 7
Y Storm Point Areal Areal Direct Peak
Duration Precipitation Reduction Precipitation Runoff Discharge
1 hour 2.¢0 2.6 - /S 37
Ay ' 2Zhour 2.8 z.g 2 /.65 Darr
o
: 3 hour e P 227 2. /0 /(676
: 6 hour 2.25 2 e 2.90 7257
¢
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° ARIZONA BIGHWAY DEPARTMENT :
: % BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET
SCS METHOD: PART II

Highway : County
Location
Project No. Station
® Name of Stream
DESIGN DATA:
Design Frequency : (O years
Drainage Area 2.5y square miles-
P Drainage Length ' 2o oo feet
: Elevation :
Top of Drainage area - 1S26 feet
At Structure B /20 feet
Drainage Area Slope 0.73 %
o Vegetative Cover Type Descr]—PBrush + ﬂw”é
. Vegetative Cover Density y %
¥ Soil Group S
Precipitation : )
P = 6 hour = G 2 inches
e P = 24 hour = : ). 04 inches
" DESIGN COMPUTATION: ,
Curve Number . <)
Time of Concentration /LS4 _Z 02O — .&7 hours
°® Peak Design Discharge s X 3600
: Qp = 484AQ - /2¥49.5y &
D+ .6Tc D 3 joo cfs
2 i 2 )
® Storm Point : Areal Areal Direct Peak
Duration Precipitation Reduction Precipitation -Runoff Discharge
1 hour - 2.t¢ ; 2.6& hzs oy M%Q'h/q,;n_ !S‘37)
.y " 2 hour 2.8 o 2.82_ /5 Jis2
3 bour 2.97 . 2.97 2./0 /079 -
6 hour 32:25 3.5~ - 2.90 27/
o . .
Computed by: "RE. Date /ﬂa-m 1577
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: /*r’/y,'b/,u/ X© SSLF
® _ ARIZONA HIGHWAY DEPARTMENT '
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET
RATIONAL METHOD

o , | '

Highway County
Location
¢ Project No. Station
Name of Stream
DESIGN DATA
® Design Frequency )OO years
Drainage Area Ay IS > acres
Ar ‘acres
A acres
7 Drainage Length oo feet
o '
Elevation : :
Top of Drainage Area : C)&o7 feet
At Structure ' /3 &7 feet
[ Drainage Area Slope £.7% %
Precipitation 4 .
P = 6-hour 3.3 inches
P = 24-hour ' L).oY inches
L 2 | '
DESIGN COMPUTATIONS
Precipitation Py = 1-hour ’ 2.c¢ inches
° Time of Concentration .55+ _2¢00 Tc Y 2 minutes
Yoo ’ g
Rainfall Intensity ERs | 2 4 inches/hour
Runoff Coefficient . C .
@ C2
Cs
Weighted Runoff Coefficient C o.So
3 Peak Discharge Qp = CiA = Lo 2CL2- cfs
®

i - Computed by 1ZE- Date ﬂhﬂ&- /7 7?




® ARIZONA HIGHWAY DEPARTMENT
) BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET -
SCS METHOD: PART O

¥ LOCATION DATA: Comecentoekirm porer- 28 wf exrtns p”’%/d /)/”'”5
. Highway County
L.ocation
Project No. Station
e Name of Stream

DESIGN DATA:

Design Frequency : | oY years
Drainage Area R square miles
o Drainage Length ' 22, 083 feet
Elevation :
Top of Drainage area - : )SoC feet )T~
At Structure i i )22 feet 1227
: Drainage Area Slope .27 % LE
.; Vegetative Cover Type Ptcand-Briest +£’"’"’9
Vegetative Cover Density e - %
1 Soil Group c
| Precipitation , : .
3 P = 6 hour = 2.2 inches
.: P = 24 hour = .od inches
i _ _ .
DESIGN COMPUTATION: .
g Curve Number : : 5
! Time of Concentration .74 2000, 1,77.65 hours
o ; Peak Design Discharge 185000 .
1 QP = 484AQ = (577.3C 4
'_12+.6.Tc b 4 .07 cis
2 2=
L Storm Point : Areal - Areal Direct Peak
Duration Precipitation Reduction Precipitation -Runoff - Discharge
1 hour - 2.LC ) 2.CL L7S" 175K
o j - 2 hour 2-82 _ fah 2.@r - )Ss ]9 ec
i 3 hour 2.7 2297 ' 2,0 1286%
6 hour 3-30 3.3 - 2.40 9%0
°
Computed by: RE ’ Date Jm /777
7
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®
ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION
HYDROLOGIC DESIGN DATA SHEET
.
| S C S METHOD: PART 1 :
CorcSre e/ iy po/u - 28 év/ peryreed /éh&/’ro‘faf_{
LLOCATION DATA: :
Highway County
® Location
Project No. Station
Name of Stream
DESIGN DATA:
. Design F
eslign r requency yiol=) years
Drainage Area o. 0% square miles
Drainage Length ' ' > ood feet
Elevation :
1 Top of Drainage Area /3¢ / feet
o At Structure )25 feet
Drainage Area Slope 2.5 %
1 Drainage Width ' SO0 "~ feet
3 Width factor W, /-2 )
: Vegetative Cover Type Ll = Siris _
e Vegetative Cover Density Y= %
Soil Group - ) <
4 Precipitation
: P = 6 hour = _ 2.3S inches
g P = 24 hour = &), 04 - inches
L
DESIGN COMPUTATION:
Precipitation - P =1hour = 2.0 inches
Curve Number ‘ e/
Runoff Q= ‘ | )INET inches
o Time of Concentration Tc . O.35 hours
Time of Peak ' Tp = (Ic)(Wr) 0.37 hours
Peak Discharge Qp=44AQ= 484 /0.05:‘71.75_
: Ip o e.37
@ :
= 20 cfs
o - Computed by /g; Date 'O&Jz}- (577
- u )
SR




: FTpprEs Sy I
ARIZONA HIGHWAY DEPARTMENT T
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET
RATIONAL METHOD '

[ Corrcorn o ¥s : 2N i
‘ LOCATION DATA > pomy 2 ¢ tef ravsnc? ot sredlors

Highway . County
Location
® Project No. Station

3 Name of Stream

DESIGN DATA

® Design Frequency y-Y=) years
Drainage Area Al 2.4 acres
Az -acres
Ag acres
2 Drainage Length 2 oo feet
o g
3 Elevation
. Top of Drainage Area /3¢ ) - feet
: At Structure 136 feet
P Drainage Area Slope OS5 %
: Precipitation ~
5 P = 6-hour Y inches
i P = 24-hour ’ L, oY inches .
® DESIGN COMPUTATIONS
Precipitation P; = 1-hour ' Quitale inches
m Time of Concentration Tc 18 ' minutes
Rainfall Intensity i s 6 inches/hour
Rumoff Coefficient C
Cz
Weighted Runoff Coefficient - C 0.6
-4 Peak Discharge Qp = CiA = _ y 2 =l cis

°. ' | |
i Computed by @ Date 7/4,,,:_ /%75
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ARIZONA HIGHWAY DEPARTMENT

; BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET

SCS METHOD PART :1

Doterrstirogum Fron (mca;;Mm Joint 30 cofexssv ﬂ’éé/d' ,ﬁ/é’”_s

LOCATION DATA:

Highway 2 A2 247 77,;2,_ County
Location
Project No. Station
Name of Stream
DESIGN DATA: :
Design Frequency Joo ‘years
Drainage Area o square miles
-Drainage Length 2 pa> feet
Elevation it
Top of Drainage Area )40 feet
At Structure 13262 feet
Drainage Area Slope 2.7 Te
Drainage Width 2200 feet
Width factor Wf 108 .
Vegetative Cover Type MJBNL;}, S+ BoYL /Srperricces
Vegetative Cover Density O %%
Soil Group . P
Precipitation
P = 6 hour = 3.35 inches
P = 24 hour = 2,04 inches
DESIGN COMPUTATION:
Precipitation P =1hour = 2..¢C inches
Curve Number ’ 9/ :
Runoff Q= .25 inches
Time of Concentration Tc- °.97 hours
Time of Peak Tp = (Tc)(Wr) .97 hours
o
Peak Discharge Qp=44A0= 484 [l.ol) L7S" i
. Tp . 097
5 ez cis
Computed by Ve~ ‘Date (/% /?7?
-34-
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[ ARIZONA HIGHWAY-DEPARTMENT
BRIDGE DIVISION 2

HYDROLOGIC DESIGN DATA SHEET
RATIONAL METHOD

° : | o
LOCATION DATA J/hcgﬁl’//:/)(/og ﬁozn?“ BO Legtt X P rras, ﬁ/,é,é/cf//éf,;_s
Highway 5 :/sa Bivro . i County
~ Location :
® Project No. ' Station /O H&O
Name of Stream ;
DESIGN DATA
® Design Frequéncy OO years
. Drainage Area Ay )& acres
Az ‘acres
. Asj acres
4 Drainage Length & oco feet
o
2 Elevation _
- Top of Drainage Area ) L) 22 feet
At Structure )3¢ ¢ feet
C Drainage Area Slope 0.7 %
: Precipitation
7 P = 6-hour 2.3 inches
, P = 24-hour ) 4.0y inches
o .
y - DESIGN COMPUTATIONS
Precipitation P = 1-hour 2.c6 inches
‘ Sooo — Y24 7R 9C9>
Py Time of Concentration TE€ =5 . +.J)3 = inute
Rainfall Intensity i 3,00 inches/hour
Runoff Coefficient , C
» C,
@ s
 Weighted Runoff Coefficient C o, S~
! . Peak Discharge Qp = CiA = ey osP . cis

Computed by Vil 4 Date For 2379
7




A /0/,1:‘7%// oo
ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET
SCS METHOD: PART IO

Eorzcts /M/)(/IJ?‘? /0/7) y S oq//&yzsa//wzm)éys‘

LOCATION DATA:

Highway County
L. ocation )
Project No. ' Station

Name of Stream

DESIGN DATA:

Design Frequency o2 years
Drainage Area o7 square miles
- Drainage Length Jos . feet
Elevation e
Top of Drainage area /<3 feet
At Structure : 132 feet
Drainage Area Slope .78 %
Vegetative Cover Type Lrsmay BrussH + ﬂg,/,,é
Vegetative Cover Density ) %%
Soil Group : ‘ c
Precipitation »
P = 6 hour = 3, 3€ inches
P = 24 hour = ). 0 inches
DESIGN COMPUTATION:
Curve Number 5/
Time of Concentration 2.727 hours
Peak Design Discharge
Qp = 484AQ - 279.2?7&»
D+ .6Te  Diyode : elB.-
2 ’ >
Storm  Point Areal Areal Direct  Peak
Duration Precipitation Reduction Precipitation Runoff Discharge
1 hour 2.CC : 3 2.6 l.72¢ S
2 hour 2.82 2822 .55 3723
3 hour
6 hour
Computed by: 2= Date ﬂ‘/m S5 25
s
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,7[/,}575/75/, N Iy A
[ ) ARIZONA HIGHWAY DEPARTMENT y
¥ 5 BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET
SCS METHOD: PART II

o : . :
L OCA IO DATA; - e aXorsy formV T2 e / Cerrst Soble yrtams
Highway County
L ocation :
Project No. Station
g Name of Stream ]

DESIGN DATA:

Design Frequency /00 years
Drainage Area ' 1.525 square miles .
® Drainage Length )8eco feet
Elevation
Top of Drainage area - )¢) e feet
At Structure ® )32 feet
: Drainage Area Slope : P ot %
L Vegetative Cover Type » Deccrt LBresh L /4,,,;5
g Vegetative Cover Density , o %e
. Soil Group >
: Precipitation ; . .
£ P = 6 hour = 2.3 inches
. P = 24 hour = P17 inches
DESIGN COMPUTATION:
] Curve Number . : </
' Time of Concentration £ . ..spooc = 2.3:mmw = [//2 hours
Peak Design Discharge - éXeéo '
Qp = 484AQ = G325 &
: D+. 6.TC > + o) cfs -
2 PR
Storm Point Areal Areal Direct Peak
Duration Precipitation Reduction Precipitation Runoff Discharge
1 hour - 2,66 . 2.6l L2 - Jeses
" 2 hour 2,82 : . 2.82 1.5 /0&6’
3 hour
6 hour
Computed by: RE Date rlj{/}ﬁ_ /‘;7?
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//7‘ 227 /20 A ,2
ARIZONA HIGHWAY_ DEPARTMENT ’f/

L
BRIDGE DIVISION
HYDROLOGIC DESIGN DATA SHEET
SCS METHOD: PART II
o ‘ : ; s
LOCATION DATA: Eracenredisim /}am ¥ so Geerv® /d"/;‘://éfamuf’afs
Highway ' County
L ocation
Project No. Station
o Name of Stream
DESIGN DATA:
Design Frequency Y- years
Drainage Area - S.I267 square miles
o Drainage Length ' 29 Soo feet
Elevation _
Top of Drainage area - /Sel feet
At Structure : /2 2.¢C feet
% Drainage Area Slope o773 %
® Vegetative Cover Type Desort Brred -+ }74,,,,,;7
Vegetative Cover Density Jo . % .
Soil Group : .
Precipitation ; .
_ P =6 hour = _ 2.3 inches
o - P =24 hour = ' 4. oy inches
DESIGN COMPUTATION: . .
- : Curve Number : G/
Time of Concentration /78 + 2&ecc l.oy hours
Peak Design Discharge ) B8oce .
Qp = 28eARL = 2c)C 99
D+ .6Tc ~——’—‘j_‘— cfs
2 : 2.+ 1.4
=
‘Storm Point : Areal Areal Direct Peak
Duration Precipitation Reduction Precipitation Runoff Discharge
lhour  2.L¢ ; L.CC- ). 75— 2752
2 hour 2. @2 . 2.82. e S 238
3 hour 2.7 2.9 ' L./o0 2063
‘6 hour 3.3 2.3 - 2490 )so g
Computed by: K= Date ﬁ/,,,.,,e, /779
v

-35-
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~ Vs /pfsfup; bl TIDAE
® ARIZONA HIGHWAY DEPARTMENT
; BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET
RATIONAL METHOD :

@
LOCATION DATA @‘ Sheew Porelsvard W/Y* wnech ) Lihble ALlins
! Highway SAfh B/ y(/ : County /174,-/“ },41
T.ocation as
L Project No. : P - 78R Station 2/420

! Name of Stream

DESIGN DATA

[ B Design Frequency OO years
? Drainage Area Ay =8 2> acres
i : Ao : -acres
: o Ag acres
E Drainage Length - )30 0 feet
®
Elevation
2 Top of Drainage Area i YL N - feet
i At Structure 13 &= feet
@ Drainage Area Slope l>-7% %
: Precipitation :
. P = 6-hour 2.25 inches
: P = 24-hour : Y. inches
® : 2
DESIGN COMPUTATIONS
Precipitation P; = l-hour - : 2 LG inches
P Time of Concentration Tc Y. C minutes
; Rainfall Intensity i 2.80 inches/hour
Runoff Coefficient " 4 C
§ ~ i & : ; Cz
4 Weighted Runoff Coefficient ~ G O, Sso
i 2 : e
w4 - Peak Discharge Qp = CiA = . ® 555 cfs
o : : | '
e Computed by R E Date /A/w,o, /27%
|
-36-




ApprrrX L

@
ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION
; e
& HYDROLOGIC DESIGN DATA SHEET
S C S METHOD: PART 1
Cornecesr Vrak o /&/,; J < w/ /5;'/;&0/ /M/zsmav—@?s
| LOCATION DATA: ‘
.* Highway - County
; Location
‘ Project No. : Station
: Name of Stream
o DESIGN DATA: . 2
Design Frequency /o0 years
] Drainage Area . OBS square miles
Drainage Length 2800 feet
: Elevation :
.' Top of Drainage Area )27 feet
At Structure /2L feet
Drainage Area Slope O.25 %%
Drainage Width : S5 o feet
Width factor W, - : l.1o
® Vegetative Cover Type Loirms 4+ LovirS :
‘ Vegetative Cover Density o %%
Soil Group 3 <
_ Precipitation
] P = 6 hour = - 3 2 inches
® : P = 24 hour = L. oY - inches
j DESIGN COMPUTATION:
Precipitation . P =1hour = 2.6C inches
Curve Number ; QD ' :
Runoff Q= 2.05 inches
o ; Time of Concentration Tc o.37 hours
: Time of Peak Tp = (Ic) (W) o.9) hours
o Peak Discharge Qp=84A0= 4Hp4q /0.035‘?/2.09)
& ; &= Tp . o4)
ot
= 2neC cfs
@ § _ Computed by ; @' i Date ./M /575
< |
o -34-




A ﬁ?@'&/x IIIE.

@
| ARIZONA HIGHWAY DEPARTMENT
, BRIDGE DIVISION
i 7
‘ _ HYDROLOGIC DESIGN DATA SHEET
.! ' :
j SC S METHOD: PART 1
é 27, - % 9’/7'V-— < e
3 LOCATION DATA: G O T aal Laaemrols
Highway County :
o !
Location
E’ Project No. Station
; Name of Stream
| DESIGN DATA: >
& -
Design Frequency /oo years :
| Drainage Area 5, /80  square miles
’i ‘Drainage Length ; : B S feet
Elevation
7 _ Top of Drainage Area )29 & feet
b At Structure )20 feet
Drainage Area Slope e .4/ Te
E : Drainage Width s /B oo feet
5 Width factor W : lLoo
; Ve.getative‘CQver Type . ey L /24.4'4§
o Vegetative Cover Density ; 20 A
Soil Group : e
Precipitation :
] P = 6 hour = i 3,85 inches
P - ' P = 24 hour = ; L) oY inches
} DESIGN COMPUTA TION:
S Precipitation P =1hour = 2.6 inches
Curve Number |, 232 .
: Runoff Q= .95~ inches
o Time of Concentration Tc - B.42 hours
; " Time of Peak Tp = (Tc)(Wg) ey hours
’ : bt -
J Peak Discharge Qp=484AQ= 489 //607 LS
. e Tp . O3
® ;
sl = 26 & cfs
@ Computed by RE Date__ /7,1,,.&, /$7%
; -34-
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ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION | |

HYDROLOGIC DESIGN DATA SHEET
SCS METHOD: PART I

LOCATION DATA:

lﬂ’(d;,[//éj)//m ,pa/,;y J> s /'6}‘/5@,/ /amp,&%js

Highway County
L ocation
Project No. Station
Name of Stream
DESIGN DATA:
Design Frequency == years
Drainage Area 2.4/ square miles
Drainage Length ) poo0 feet /2000 _ 94.09
Elevation QYs7 - |
Top of Drainage area /SsoC feet 1‘
At Structure g J2¢C feet |
Drainage Area Slope o.82 % }
Vegetative Cover Type e ccrt [Breush :
Vegetative Cover Density Yz %e
Soil Group s
Precipitation
P = 6 hour = 3.3 inches
P = 24 hour = <, 04 inches
DESIGN COMPUTATION:
Curve Number </
Time of Conc_entration ].S5© hours
Peak Design Discharge
QP = 484A0Q - 1225.2C
D+ .6Tc ;'%—j—;-f? cfs
20
Storm Point Areal Areal Direct Peak
Duration Precipitation Reduction Precipitation Runoff Discharge
1 hour 2.c¢L 2.6 /.75 Vv
2 hour. 2.5 2ig2 /6 2CZ0
: : T :
3hour  2-%7 2.27 2./ [o7C
6 hour 2.25 2.8 2.90 2577
Computed by: KE Date ]ﬂ/{/zz /774
-35-




Ll ONA HIGHWAY DEPARTMENT. [/t 2 <&

® : : BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET
SCS METHOD: PART 11

Corrre oV s /o»ﬂf 20 a// iéy/”s:// /24'#}:%}_5

.. . LOCATION DATA: ;
i Highway : County
3 Location '
§ Project No. : Station
.‘. Name of Stream
| DESIGN DATA: ,
: Design Frequency : [OS years
) Drainage Area 2 &S, square miles
® Drainage Length e 2o oo feet '
; Elevation :
Top of Drainage area - : 15206 feet
At Structure e /2O feet
Drainage Area Slope ‘ 0.73 %
., Vegetative Cover Type D sarf—13rwss + %w»ls
: Vegetative Cover Density ' /0 %
Soil Group -
Precipitation : :
v P = 6 hour = _ 22 inches
®- P = 24 hour = 5.09 inches
DESIGN COMPUTATION: ;
B Curve Number : </
' Time of Concentration /LS4 2020 — Vb7 hours
.-' Peak Design Discharge sX3600
Qp = 484AQ - /2¥4.59 .
. D+ .6Tc D 4 .00 cis ; |
2 S 2~ ? i
Storm Point : ‘Areal Areal Direct Peak |
® Duration Precipitation - Reduction Precipitation -Runoff Discharge j
| 1lhour - 2.6c . 2.6& 175 I‘)‘tﬁ'[%ﬁz 15‘37) |
.J . 2 hour 2. 82— ; 2.82_ /.55 J2s2 0
3 hour 2.97 : 237 : 2. /0 lo79 ik
i , i, .
d 6 hour 2:285 3.5 - 2,90 27/

OJ g , ;
Computed by: - RE Date /yulpc_ 1577




ARIZONA HIGHWAY DEPARTMENT

BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET
SCS METHOD: PART II

Apperax ZZ

LOCATION DATA: Loneernlratorn porr? 22 o)/ s ol e Dbl s
Highway . - County
Location
Station

Project No.

Name of Stream

DESIGN DATA:

Design Frequency /20 years .
Drainage Area 2.9% square miles
Drainage Length - /S L0 feet
Elevation :
Top of Drainage area - ) Aol feet
At Structure : )34 feet
Drainage Area Slope P75 %
Vegetative Cover Type LDz V- [Brish L Frire
Vegetative Cover Deénsity S O %%
Soil Group <=
Precipitation
P = 6 hour = 2.35 inches
P = 24 hour = ) o/ inches
DESIGN COMPUTATION:
Curve Number </
Time of Concentration 2. S hours -
Peak Design Discharge =
Qp = 484AQ - gy5.)lc &
D+ .6Tc AT L cfs -
2 : L 3 osc
2=
Storm Point Areal Areal ~ Direct Peak :
Duration Precipitation Reduction Precipitation Runoff  Discharge
1 hour 2.¢¢ 3 2.cc .72~ &oc0o
2 houT 2.22 2.82- 1.95 Coz’
3 hour
6 hour
KB Date /@///z ST

Computed by:




Al F//EA}D/Y 727

ARIZONA HIGHWAY DEPARTMENT

&
BRIDGE DIVISION : 2
HYDROLOGIC DESIGN DATA SHEET
| SCS METHOD: PART IO
® ' 3 @,/ 2=t
|\ LOGATION DATA: Cresthentors poreg 26 tmehfGe) Lybdle ptas
; Highway County
‘ Location
| 3 Project No. Station
o Name of Stream ;
|  DESIGN DATA:
Design Frequency : /(o years
Drainage Area -y square miles
® Drainage Length : : 22 000 feet
Elevation /
| Top of Drainage area - /s of feet
i : At Structure e /33> feet
; Drainage Area Slope 0.9 %
Y Vegetative Cover Type Nty PBrosh iﬂ,;,,-,s
. Vegetative Cover Density > %
- Soil Group padi
Precipitation 3 S
= P = 6 hour = 2,35 inches
@ P = 24 hour = ' ). 08 inches
DESIGN COMPUTATION: -
1 Curve Number : )
‘ Time of Concentration = " hours
o Peak Design Discharge ; ; _
Qp = 484AQ - /99029 & - ;
D+ .6Tc » cfs i
s - O :
2 > + ! 7 :
P Storm Point S ‘Areal Areal Direct Peak ‘
Duration Precipitation Reduction: Precipitation -Runoff Discharge '
| e : : !
| 1lhour S FLA{AA ; 2.¢¢ 1.7 YLl A i
i - Zhour . 2e&1 | E 2.2 195~ e :
3 hour 297 : ";’-97 r 2L Iseac
< 6 hour 3.3 25 2290} 144 11
°| . 3
~  Computed by: 2 E Date (Veqrre. 7975 :
: ! 7/ ;

=35




A /?/7EA/0/ Yoo 2225

d
ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION
HYDROLOGIC DESIGN DATA SHEET
. S C S METHOD: PART 1
CorrcSr2 Vet ipp fo/u;- 2a év/ peryrsmd /4/4»&370/_{
LLOCATION DATA: ‘ i
) Highway : County
o Location :
Project No. : : Station
Name of Stream
P DESIGN DATA:
Design Frequency OO years
Drainage Area Q.03 square miles
: Drainage Length N > oo feet
Elevation
} Top of Drainage Area /2¢ / feet
o At Structure - 2SS feet
: Drainage Area Slope 2.55 Y3
} Drainage Width : o0 feet
Width factor Wf - 7-2Y
: Vegetative Cover Type Loy == Foviprs i
b! Vegetative Cover Density Y= Te
Soil Group : d <
Precipitation
] P = 6 hour = 2.3 inches
3 p P = 24 hour = 4 S g).eY " inches
J DESIGN COMPUTATION: =
Precipitation P =1hour = 2.CC inches
Curve Number . e/
: Runoff Q= . " )4~ inches
‘ : Time of Concentration Tc 2.2 hours
Time of Peak Tp = (Ic)(Wr) .37 hours
Peak Discharge Qp=44A0= 424 (0.035)1.75
; . Tp = Lty
o : : : _
= 20 cfs
iod
!" Computed by @ Date ‘0697,0_ /$7%
i ' TR ?
r
| ;
#3345




® oy ARIZONA HIGHWAY DEPARTMENT
| BRIDGE DIVISION :

/47 /’/‘75 Ak X

| : HYDROLOGIC DESIGN DATA SHEET
; RATIONAL METHOD

o DotirrsVrac /':}-m CormmriliaiFeor> foF) 20 W//*féf//ﬁae/ L bbls plars

LOCATION DATA
Highway_",dg,, rrAA? T RAI County
L ocation
& Project No. Station
] Name of Stream
DESIGN DATA
o Design Frequency . : SO0 years
: Drainage Area ; Ay R acres
| ' Az -acres
: - : Aj acres
Drainage Length feet S
ol
' Elevation .
Top of Drainage Area L : sifeet
} At Structure feet
o Drainage Area Slope Te
i : :
Precipitation _
5 P = 6-hour inches
s P= 24-hour inches
® =g o
DESIGN COMPUTATIONS
Precipitation P1 = 1-hour . inches
‘, Time of Concentration T C C So mminutes
Rainfall Intensity : = %1 2. o0 inches/hour
A , :
Runoff Coefficient . £ Cy-
C
o Cg
Weighted Runoff Coefficient C o.S
o /Peak Discharge Qp = CiA = ; 28 2 cfs
i Computed by HE. Date /ﬂ/«-uc. /579
|
-36- ‘ i




e A/?/’END/X L
ARIZONA HIGHWAY DEPARTMENT
BRIDGE DIVISION ;

| , HYDROLOGIC DESIGN DATA SHEET
f RATIONAL METHOD

° : : : 3
LOCATION DATA Crmcantoatins forsV= 3O Zaflt: 57s)ms Lrbhls plops -

~

Highway SHhea Brvr . : County
Location
() Project No. Station /3" A&

Name of Stream

DESIGN DATA

@ Design Frequency ' 100 years—
. Drainage Area A, )& acres
| Az -acres
! i ; Ag acres
E Drainage Length & oo feet
‘;
- Elevation _
- Top of Drainage Area ) ) 2 feet .
] At Structure )2¢ ¢ feet
®: Drainage Area Slope O %
Precipitation :
: P = 6-hour 2,257 inches
_ P = 24-hour . 4.0 inches
®  DESIGN COMPUTATIONS
Precipitation P) = 1-hour ; 2.6 - inches
: : coo. Lesa 9c9'
P Time of Concentration - Tc "é,’T -"",}3 s inute
Rainfall Intensity - g 3,00 ; inches/hour
Runoff Coefficient : C;
: ; C
: = 2
o | * _ : Cs3
Weighted Runoff Coefficient C oS
o 2 /Peak Discharge Qp = CiA = . ; £ 2525 cis
L J
i3 Computed by Date

-36- s




| A  prErorx 222
° ARIZONA HIGHWAY DEPARTMENT '
BRIDGE DIVISION

| : _ HYDROLOGIC DESIGN DATA SHEET
* SCS METHOD: PART I

@ 2 : /// ' e |
: 72 &lrs Vres X7 2> on V- 35 cer /1059750 ‘
| LocaTION DATA: iy (e repsad xampfors |
Highway County 5
Location f
! Project No. - : Station |
® Name of Stream ' l
]
'i DESIGN DATA: : \ |
Design Frequency /o years |
Drainage Area o 77 square miles ?
o - Drainage Length o005 feet
: Elevation 4
Top of Drainage area /42 feet
! At Structure : /13252 feet
= Drainage Area Slope v 578 %%
® Vegetative Cover Type Lrsmar Brust o+ Pays<
5 Vegetative Cover Density /0 %
Soil Group e,
Precipitation :
P = 6 hour = 32, 2€ inches
@ P = 24 hour = ). 0 inches
DESIGN COMPUTATION:
1 Curve Number =)
¥ . Time of Concentration 2.777 hours
' Peak Design Discharge
[
- Qp=484AQ - 277:2?7&
D+.6Tc D jo4c cie
2 X N
° Storm Point ' Areal - Areal Direct Peak
Duration Precipitation Reduction Precipitation Runoff Discharge
i 1 hopr i 2cC ; 2.66 : 1575 So%
. 2 hJur 2:e2 ; i 2750 )2 S 25238
3 hour : : : : B
- 6 hour
[ J ; /
% Computed by: A= : Date ipe 152%-
Z

-=-35-




ARIZONA HIGHWAY DEPARTMENT

Apps el x 77
BRIDGE DIVISION

HYDROLOGIC DESIGN DATA SHEET

SCS METHOD: PART II° S

LOCATION DATA:  S/ncentradm’ foinV 60 contt rovizect popmmopins.s

Highway County
Location
Project No. Station
Name of Stream
DESIGN DATA:
Design Frequency oo );ears
Drainage Area S . 957 square miles
Drainage Length 29 oo feet
FElevation ; :
Top of Drainage area - ; /50 feet
At Structure : 72 2.C feet
Drainage Area Slope . &773 %

Vegetative Cover Type

Desory Breohd =+ P—Oy/».s

Vegetative Cover Density : Jo %%
Soil Group : pad
Precipitation
P = 6 hour = 7.3 v inches
P = 24 hour = 4. o0 inches -
"DESIGN COMPUTATION: -
Curve Number : G) :
Time of Concentration /-78 + 2&cc ; l.eg hours
Peak Design Discharge '~ /8oco ;
O A0 s 21099
D+ .6Tc s cis
2 2.+ 1.9
12—
Storm Point Areal Areal Direct Peak

Duration Precipitation

Reduction Precipitation -Runoff Discharge

1 hour 2. lL 1.t 1575w 2752
E hour PO-X 2.82. ).5% 23 <8
3 hour 2.597 2.:92 . L./o 2063
6 hour 2,38 2.35 - 2490 -js"o o)
Computed by: Ri= Date 0,,,,12_ /(7 77
e Y
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ARIZ2\...A HIGHWAY DEPARTMENT

CULVERT COMPUTATION  EET

PROJECT: Mﬂo/

sTation: 82755~ 7o RY4-/7

DESIGNER: L&,

DATE: _/Q‘a:_zz&__

HYDROLOGIC AND CHANNEL INFORMATION

DRAINAGE AREA _ &34 Areee

-

Qz-.__.______ : TWz-

Q -.& ™™ = 5.4

'SKETGH

SHLDR,

( Q) * DESIGN DISCHARGE, SAY Qs ) Syl QUoDS L) . f2 L/00 Sq = D37
Ozl CHECK DISCHARGE, SAY 050 o MEAN STREAM VELOCITY =
 CULVERT o HEADWATER GOMPUTATION Al :
. L
oescRIP::)TuR S i :::”LET CONT. OUTLET cgn:r;m HW -.H+h° -LSo £z §§ ’g Ehd‘ COMMENTS
SIZER  pE W D | MW | Ke | W | de |22l TW [ [LE | HW | |3 W
20| [t | B0 B2 | 167 | L.sp|o.q| 2% | 370 386|5./) 527|037 282|739 .0 oA EQUA T
3-8%9| Ndwe | oo | 96~ | /.37 | S48 |o0.Y /8o |3.20| 3.65|52/) |5 |0:37|6.54] 54|83 2% 50L| $2.59 @
9% Mo | B0 | G20 |1.27 |vag |o.4 | 7190|3180 3.5

517157/ 027|679 |6.44.| 8.3 |55 802 52.0/ ﬁ'ay Ll

SUMMARY 8 RECOMMENDATIONS
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ARIZONA HIGHWAY DEPARTMENT

] sl ——— .

CULVERT COMPUTATION SHEET

e

PROVECT: e Liclrverd DESIGNER: —2E
STATION: 24X/ 3 DATE: }ﬁ@n /f??
HYDROLOGIC AND GHANNEL INFORMATION o SKETCH
DRAINAGE AREA . £°22.7/
o = 722 1w e 2oe®
Qo . m - TWp =
L/E&; i Zo 8" cL.ézaq'] EL. /g e 22/ 4
@D toith 4’ erop & ovidlst | '
Q, * DESIGN DISCHARGE, SAY Q2g ) So= 22032 Labl /3¢ L/100 S, = —2do,
( Qy* CHECK DISCHARGE, SAY Qgg . : MEAN STREAM VELOCITY =
CULVERT CAP HEADWATER COMPUTATION: 3 2l r A
DESCRIPTION Q- CHAR‘T INLET CONT. OUTLET CONTROL HW =H+hy =LS, E§ ::,_‘g § EE COMMENTS
H W
size | ENTR L B P L B 29%'2. TW | Ky [ LS| WW |G |BE| °- A
-5/ 03 g & e vafoc
7 ;%3 Ydoe | 795|225 U549 |42 |04 |200 |270| 2.657 268 |285|0F0| 280 |405| . | /07 006 bzl = 108" 7
A . il - Nl Sy voion)s
S | Mo | 5 | 725|185 | 9957|09 |2.00 |275 | 298|260 |150 090|226 | 995 |7.88| Y000 SRR
: ‘ ¥ : : B ot veodee Y,
320 | tpehir o | 775 | 725|150 | 295 | 04 |2.20 |29 | 2.96 (260 |2.90 |090|2.75 | 2957 w5506 ol
SUMMARY 8 RECOMMENDATIONS /
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o, PL) = 2955 = /55 Y, = 279 T =4.4)
y; =T 2/ w 279 = 4.0

3 fBasis Gopressins = £.00—=949) = /53

]
__/_59 = doo gz 2 ha - Zioc = 0.7
& Ye 2-.79 )’a 2.6
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& ®
& S 4 i [ReS——— el Gl ltuicss i [ e exsated [oe—— [ee———
STRAIGHT DROP STRUCTURE 9-A
o/
; 5/0’0 ¢7 2
y (w]
FLOOR BLOCKS —T]
LONGITUDINALSILL _ :
(0PTIONAL) ] [ AL
- 1 1
UPPER NAPPE Pﬁ E é o ]
=i= T s -D e o
- SIDE WALL 7#
HEIGHT ¥ de Yoo V& =
5 Y
s D
g Ly ! Ly F—L:—-":“
L.-"A LB ] D
2..7 ss lONA csmsn LINE
Natural New Normal Depth y w
o0 So Upetream Downstream c -0
NITIAL ; : ' :
II)ATAIAL 0.012F| 0008 | 2.58 4.4 ) 2.79 32,67
L, Lz' L, Ly Floor Blocks Spacing End Sil1 Sidewall
Height Width (1) Height Height
DISSIPATOR ; i s e A
DRMENSIONS | 27-75 | 2.25° | £ 00 /6.5 i oG ).50 ). 58 7.6 75
(1) Block should occupy 50 to 60 percent
of Basin Width.
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ARIZONA HIGHWAY DEPARTMENT i : SR CULVERT COMPUTATION SHEET
\ PROJECT!MC/ Bl ] , DESIGNER: LE
STATION: L5462 - i . oave: — Jawns /577
HYDROLOGIC AND CHANNEL INFORMATION i SKETCH
DRAINAGE AREA - /2©Ac:
Wiy : . %
Q= 25O ™, = /.S /st
Qp :n MGG : TWy = rTW'_
& ] EL Vi ee. ¢35/ §
¥ : /, . i V 3
4 Q) * DESIGN DISCHARGE, SAY Qg ) : So= L. 0025, /!’7 Lell 220 L/I00 Sy = _ 2. 22
( Qz* CHECK DISCHARGE, SAY Qg ‘ ; ‘ : MEAN STREAM VELOCITY =
CULVERT CAP - HEADWATER COMPUTATION 3 i
DESCRIPTIC.JrN Q CHAR'T INLET CONT.| OUTLET cgnmou. HW mH+hg =LS, E z ; g § E § COMMENTS
] - : : w
SIZE 5:»: MO EL L ww kg | W de SexD | TW | Mo | L8 [ MW |87 (3 b
px3 Hedye | 250 | 276 | 1557 | des| o | 190 |2.70| 285 | /52| 245 o.30| 4.9514¢5| Paseeq
> Yelot 250 |2%7 | 132 |2.9C |p 4 | L9250 | 2.75 | /52 | 275|020 | 205|908 3¢ 000
342" | ltr | 250 | 252 |1.22 | %06 |6.57 | 550 | 2.80 3./5 | /52|35 |80 | 535|585 : JNADES A TE.
4-&{{' Koot 2¢0o|ze2, | oS3 3.78 |o0.$| /.92 |2,8¢ | p00 752 |3,00 030|946 |40 ] 331050*

SUMMARY 8 RECOMMENDATIONS
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) pre— 99?/ : =
7 5 1 - WATER SURFACE PROFILE COMPUTATION SHEET,
% p. 97 ‘ : : : ‘
! | , ' CHANNEL TYPE orckl:
n =203 G% =(1.486/n)% =295% g =273 Sp =0.02%33 | b=_20 4. =_237" d, =_Z%:39,
; : : b 2100 @ ©.oe32 lie 2.2 2. 85
VLY - WS 2.8% ap iz 2
Y A | wp | R r%/3 v v2/2g he B e Stm S0 - S¢m E, - | aL IAL | 54
280 £ . sebn gl i (GERY3Y (E,- h)
qp e . , . (2227 | el (1827 | ol SEaian
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fl‘oibj 3.5 | 45735 1708/ 2.LT% 3.717|4.59) (0,3'?:\ B0l cotail iy | .
L= o = ' '/”‘4;027) 6'1-763\ . L0027 ,—.ooO} ~0'O) | leo =reo 6023
A o;zjco’a 3./ 95392 157.90| 2.875]] (q,;sz'r. Jeze |, 53) : 2.47 |.602)3 '
- - ~ p \ e [ oL [l s
g T x _ 7 3 : : SO STS000E | — o0« [ 107 o 7o | |
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# o (5057) (31.99) W .oo3)ofmeoe) 0.0 | 1py & G e
QUS| 7op 1392l )Hou| 20703 703 | B¢ 4 .96 [ 1392 |.60%7 - ’
2.0Q : : :
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//L =3 7[)
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L.oO
AL=3©

¢-30
A= 3
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® () ® B ) [} N & Sagy s LNV e g o o
e/ ; WATER SURFACE PROFILE COMPUTATION SHEET .
CHANNEL TYPE Tmnﬁx,, e ) — /Z«A.,.,“/Q,,.
n=22% _ c?=. 486/n)2 =295, 0 =2l00 50 =.2230,b = g e
D22, sz : -
Sp: AE:
' 2 : B A
Y A B Ais ) R4/3 v v¥/2g E v4/3 St 150 =~ Spr |2 AL | ZAL 5.
Gea7/ (314 ) :
2.95 |3%.02| gout| 2.0 | 2.703 | SSC) |, 44 .92 |, vo3qyy :
2% B D a D - : ~, ) 15
‘ <159 (3339 LOU3SL. 009X |} 06 | Jo7EF )oo |.0030
250 |35.0|1354)| 2,085 31| 52775 5 & 248 |0030¢ — .
: ) : (59‘,9;) ‘ :00372)-.00072| # .07 | §7 ZE |06 | o626
3.00 |77400 | 13079 | 2.70% | 3,273 | £.932|", o 3.55 |.00330[ :
|- 591¢) 37.35) ' 60328 | ~.00088| 05, | )02 5F loo |. coz0
3.0¢ 134345 52y | 2,792 13,639 | C. Y Co:s‘a) 3.,9 |.o0357 ¥ i
G _ 75 32)) ) ST oLll|-oozel| $1/¢ 3)¢A oo . 00320
3.3 | 1387| 72.81| 2938 |'¢.20¢ | 7.8/8 1,45 280 0093y ‘ '
il g . (‘).':%j i (}/ 7;) _ ,00 995 [—60 45| 40.¢4 | 75 # 20 |.o030
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50 - WATER SURFACE PROFILE COMPUTATION SHEET,
CHANNEL TYPE L&m&@ 77'4776—24»?/4
n=2:2%  c22(1,486/n)% =520 , G =2/00 | 55 =.0030 b = » de = » dp =
p.03 : ~ 295y
’ ' ' S AE:
Y A | WP R _Rf1/3 A4 v2/2g he E Ve Stm S0 = S¢m E'z = AL IAL
- (c*r*/3 ~ (E,- b)
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. WATER SURFACE PROFILE COMPUTATION SHEET

CHANNEL TYPE Mmo,ia_ Lo

c@t;w
& +95"
Cwy
& +75
éwé}uj
" 1l+oo

cwio
J14c0

Sty 6. 2.0

n=2:02 | C?=(1.486/n)2 = 2959, G =/boQ , 50 =2:00%0,b = s de = d, =
S AE:
ey | A WP DR iy [ v B2 o8 E vilis ilsaiis Wl Byl AL [izAL
(G222 20.3Y
£.50 359961 2297 | #2906 é.ﬁs‘? 4.6 Co.,z) $.82 |.00)19 , s .
P (o) 17309 00076|100E =22, | 95 Z /00
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| WATER SURFACE COMPUTATION BY BACKWATER FETHED = e St
'{ ATTACHED P, P,O/m SHEETS /-5, s 23
( SECTION LOCATION MAP -SEE (HLET /2= BRIGEE: SITE PLAN. .
| Rios  FoR BRIDEE FCHANNEL FROM HASTER DRAM. STURY BY "rouP: b

STARTING WS ELEV. STAO»00 557A 1000 [(FE SWEET 15 oF pc,w.r) mm__ L

OHANNEL SECTION BY UPS /G HANNINE .
782/ ANMD BANKS PROTECTION CKE SHEET %
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Y \
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) N, ) - | | ; :
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