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INTRODUCTION

This drainage report has been prepared for the Maricopa County Highway Department in connection
with the design of the proposed box culvert crossing and subsequent road improvements at Granite
Reef Wash (84th Street) and McKellips Road.

The purpose of this report is three-fold:

1.  To determine the design Q for the 100-year storm water runoff flow in the Granite Reef Wash
crossing at McKellips Road. Then convey the Q100 flow under McKellips Road via box
culverts with overtopping not exceeding the roadway 6" above the lowest point on the
proposed curb line of McKellips Road. The storm water would then be conveyed from the
box culverts south by an improved channel for approximately 900” and by the existing channel

to the Salt River.

2. Todetermine the design Q for the 100 year storm at the entrances to the existing mobile home
parks at the east and west limits of the new roadway construction, and to convey the storm
water along the south side of the new roadway via ditches to Granite Reef Wash and thence

south to the Salt River.

3.  To determine the storm water flows produced by the roadway for the 10-year design storm
period, and the mobile home parks for the S-year design storm period: collect the flows by
catch basins on the north side of McKellips, and convey the water by new storm drain pipes
into the new roadway drainage ditch on the south side of McKellips Road. The new roadway
ditches will flow into the Granite Reef Wash (see Item 2, above).This design will maintain

at least one dry lane (the inside lane) in each direction of travel.
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2.

2.1

DRAINAGE BASIN CHARACTERISTICS

Existing Drainage Areas

A.

The drainage area that affects the Granite Reef Wash includes a primarily agricultural section
of the Salt River Indian Reservation to the east and north of Thomas Road. A second area
that includes a predominantly urban, highly developed residential area bordered by Pima Road
on the east, Thomas Road on the north, and a grade break east of Hayden Road on the west,

and McKellips Road on the south.

The area affecting the roadway drainage lies in Sections 1 & 12 of TIN, R4E of the Gila and
Salt River Base and Meridian in Maricopa County. The portion that lies west of the mid-
section line of Section 1, and north of the monument line that separates Sections 1 and 12, is
in the City of Scottsdale. The Salt River Indian Reservation lies to the south of the monument
line and extends to the north for 1/4 mile in the eastern 1/2 of Section 1, and encompaﬁses the
Shadow Mountain Village mobile home park located in this area. The limits of the roadway
drainage are bordered by the north line of the two mobile home parks that lie east and west
of Granite Reef Wash (84th St.), by Pima Road on the east, by a grade break in McKellips
Road approximately 1000’ east of Hayden Road, which is the west limit; and by McKellips
Road on the south. Most of the area is developed as mobile home parks (see Fig. 1, Drainage
Areas 3 and 8). The contributing roadway portion consists of pavement areas and landscaped

areas to the north of the pavement (see Figs. 2 and 3).

2.2 Existing Flow Paths

A.

The areas contributing to Granite Reef Wash begin on the Salt River Indian Reservation and

generally flow:

e westerly and southerly across agricultural fields to a concentration point at Thomas
Road and Pima Road;

® thence southwesterly via 87th Street (a paved, inverted crown street - see Fig. 4), to
a drainage channel on the north side of McDowell Road (approximately 380°);

® thence west and south in the channel crossing McDowell Road in a box culvert (12’ x

8’).
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e Once across McDowell Road, flow continues southwesterly in a channel to an existing
culvert that can only carry a small portion of the flow. The remaining flow is carried
through a subdivision to Granite Reef Road via 84th Place, a paved street. Granite
Reef Road, an inverted crowned street, then conveys the flow south to a channel that
begins approximately 1530’ north of McKellips Road. The flow continues southerly
in the channel through a box culvert (13’ x 7°-9") at the well site approximately 1300’
north of McKellips Road, and then in the channel (bordered by block property walls
on the east and west sides) to McKellips Road where it presently crosses McKellips in

a dip section and continues south in a channel to the Salt River.

The existing mobile home parks contribute the majority of the runoff to the McKellips Road
roadway at the entrances to the parks. An 18" storm drain pipe conveys some of the flow
from the east 'side of the west mobile home park directly to Granite Reef Wash. The fountain
area of the west park, as well as the westernmost areas, do not contribute any runoff. The
mobile home park on the east side of Granite Reef Wash has three (3) areas and pbints of
concentration exiting the park: the two entrances and an outlet through the wall, which is
about 1290” east of Granite Reef Wash. Only the westernmost area will contribute to this
project area as further explained in this section. Only the roadway flows from west of the
existing pipe culvert crossing in McKellips Road approximately 1350 feet east of Granite Reef
will be considered. The flows east of the culvert crossing will be conveyed by the culvert or
will flow from the roadway southerly along an existing ditch. The storm water that flows
from the mobile home parks and contributes to the McKellips roadway flow travels through
the parks to their entrances at McKellips Road and then westerly to either Granite Reef Wash

(the western most area) or to the existing culvert and ditch mentioned above.

Additional flows towards Granite Reef Wash flow along McKellips Road from the east (Pima
Road) and from the west, about 1600’ .from a grade break in McKellips Road. The flows
from east of Pima Road will fill the prism of the roadway on the north side of
McKellips/Pima Road intersection, top the roadway centerline and then continue
southwesterly in an overland condition. The flows along the west side of Pima from the north
will flow westerly along the north side of McKellips Road to an existing culvert about 1350
feet east of Granite Reef Wash that conveys the water under McKellips Road and then by
ditch to the south. This pipe appears to be capable of removing all the runoff frorh the north
side of McKellips Road, and thus no additional flows from east of this pipe will be included
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in design. The flows from the west side of Granite Reef Wash will flow easterly to Granite
Reef Wash along the north side of McKellips Road in the existing curb and gutter and along

the south side in the roadside ditch area created by the irrigation ditch.

The flows in Granite Reef Wash are restricted to the Wash by:
° block walls that parallel the Wash on the east and west, north of McKellips Road.
o banks on the east and west side of the Wash, south of McKellips Road.

The flows along McKellips Road are restricted to the roadway by:

0 a block wall long the north side;

® an elevated concrete-lined irrigation ditch on the south side, west
of the Wash;

® a bank on the south side, east of the Wash caused by the depressed

roadway profile.
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3.1

3.2

PROPOSED CONDITIONS

Granite Reef Wash Crossing at McKellips Road

A box culvert crossing is proposed at McKellips Road to prevent the 100-year runoff from the
Granite Reef Wash from flowing across proposed McKellips Road improvements at more than 6
inches deep. Because of a high point in the existing channel south of McKellips Road, the existing
channel will be improved approximately 900 feet to the south. The optimum channel/box culvert
combination that will prevent the design flow from exceeding more than 6" over the top of the low
point in the proposed McKellips Road will be designed using the HEC-2 program with the special

culvert option.

McKellips Road Roadway

The McKellips Road roadway will be elevated to cross over the proposed box culvert, causing the
roadway to be higher than existing. This will prevent the current flows from the existing mobile
home parks to the east and west to drain along the sides of McKellips Road to Granite Reef Wash.
The new vertical alignment will cause a ponding situation in front of the mobile home parks that will
need to be drained. A storm drain pipe/box and catch basin system (see Figs. 2 and 3) is proposed
to drain the low point areas for the 10-year storm runoff from the parks and the roadway. This
system will be designed to maintain at least one dry lane in each direction of travel. A grated catch
basin that covers almost the entire width of the entrances to the mobile home parks will be
constructed in a sump condition to intercept the storm water exiting the parks. This will decrease
the amount of runoff to the roadway and help keep the entrances drier. Any storm water from the
north side of the McKellips roadway coming from the west of the westernmost park will be
conveyed by the curb and gutter to the grated catch basins at the park entrance. A small ditch (2’
wide x 3" deep) is proposed on the north side of the new sidewalk to the west of Granite Reef Wash,
to remove nuisance water caused by the landscape irrigation system. This ditch will drain west to
a new dual (front and back openings) inlet catch basin on the east side of the westernmost mobile
home park entrance. The center of the box over Granite Reef is the high point in the roadway.
Water will flow from this point east and west to the inlet catch basins located at the park entrances.
The inlet catch basin will be capable of maintaining a dry lane condition for the 10-year design
storm. A drop box catch basin is proposed for the east side of the easternmost mobile home park
entrance to intercept runoff flowing west in the existing swale line along the north side of McKellips
Road. The 4:1 foreslope north of the new sidewalk on the east side of Granite Reef Wash will

provide a "V" ditch that will drain the runoff east to a new dual inlet catch basin at the west side of
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the west entrance to the easternmost mobile home park. Ponding of runoff for storms greater than
the 10-year event will occur on the north side of McKellips Road at both of the mobile home park
entrances. When the ponding reaches sufficient depth at the low points, runoff will cross to the
south side of McKellips Road and be conveyed to Granite Reef Wash by a proposed box culvert
system (see Figs. 2 and 3) that is capable of carrying the calculated 100-year runoff from the mobile
home parks and roadway while not exceeding the required 8-inch maximum depth above lowest
gutter elevation (Scottsdale criteria) at the west mobile home park and not exceeding the required
6-inch maximum flow depth over centerline of road (Flood Control District of Maricopa County
criteria) at the east mobile home park. The box culvert systems on the south side of McKellips on
the east, and west sides of Granite Reef Wash will convey the runoff flows into the Wash. Box
culverts were designed so access to both sides of the wash from McKellips Road can be obtained and
access to the private irrigation will be provided. The ponding on the north side of McKellips Road
will be drained by the catch basins when storms greater than a 10-year design frequency have
sufficiently subsided. The ponding for the 100-year storm runoff will reach an elevation of about
1187.35 at the west mobile home park, which is about 7.3" above the lowest gutter elevatibn thus
meeting the maximum 8" criteria and is about 3" above the existing pavement elevation at the
easterly intersection inside the park. The lowest finished floor elevation in the west mobile home
park is 1188.2; thus the new high water elevation is more than 1 ft. below the lowest finished-floor
elevation. At the east mobile home park, the ponding will reach an elevation of about 1187.13,
which is about 3.6" above the lowest top of crown elevation thus meeting the maximum 6" over
crown criteria and is less than the pavement elevation at the west intersection inside the park. The
lowest finished floor elevation in the east mobile home park is 1188.5; thus the new high water
elevation will be more than 1 ft. below the lowest finished floor elevation. The limits of the ponding

are shown in Figs. § and 6.
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4.

4.1

DESIGN ASSUMPTIONS AND COMPUTER SOFTWARE UTILIZED

Design Assumptions

A.

» "w__n

Manning’s "n" values

1. Overbank (ground): 0.025
2. Overbank (asphalt): 0.015
3. Existing Channel: 0.030
4. New Channel: 0.020
5. Box Culvert: 0.013
6. Pipe Culverts: 0.013
Coefficients
1. Headwall Entrance (Box): 0.20
Headwall Entrance (Pipe): 0.50
Weir (Roadway & Wall): 3.00
Rational Formula (C) for Existing Non-Paved Roadway Areas: 0.30

R

Rational Formula (C) for Existing Desert Landscaped Areas in MH Parks: 0.35

Rational Formula (C) for Roadway Areas: 0.95

Rational Formula (C) for Park Area:

Calculation Factors

1.

a.

For MCUHP-1 and HEC-1
Initial Loss (STRL) (for "C" soil group)= IA + IL = 0.068 + 0.50 = 0.568

0.10

IL (dry) - 0.5, IA (D.A. 8) = 67% x 0.05 + 33% x 0.068 0.60

Uniform Loss Rate (CNSTL) (for "C" soil group, normal conditions): 0.15
Runoff Coefficient RTIMP =

Roof area reduced by 25% to account for runoff
from roofs falling on non-paved areas first, prior
to running off to paved areas. All paved areas
included appear to be hydraulically connected.
West Side = 52

East side = 56

INCA Engineers, Inc.



C. Calculation Factors - Continued
d. Point Rainfall Depth (6-hour precipitation):

1L S-year: 1.6 inches
10-year: 1.95 inches
2. 100-year: 3.2 inches

e. Urban Watershed

4.2 Computer Software Utilized

Output
Purpose Location
Software (to determine) (Appendix)
MCUHP-1 10- and 100-Year Storm Runoff B
and HEC-1 for MHPs
HEC-2 100-Year Storm Runoff effects C

on Granite Reef Wash

HY-8 Water Surface Elevations of * D
of 100-Year Runoff from
MHPs and Roadway

THYSYS Capacity of Inlets and Hydraulic E
Grade Line of Storm Drain System
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5.1

5.2

ESTIMATION OF STORM WATER RUNOFF FLOWS

Methodology Used to Estimate the Runoff
A. For Granite Reef Wash, the latest revised version of the Flood Insurance Study for Maricopa

County, September 4, 1991, that was prepared for the Federal Emergency Management
Agency (FEMA) was used to obtain the 100-year runoff flow.

B.  For the 10- and 100-year flows to McKellips Road from the roadway areas, the Rational
Method (see Appendix "A’) presented by the Flood Control District of Maricopa County in
their Hydrologic Design Manual was used due to the small contributing areas. The rainfall
intensity is based on Fig. 3.2 - Rainfall Intensity - Duration - Frequency Relation Chart. The
Flood Control District’s MCUHP-1 Method and HEC-1 will be used for the mobile home
parks (10- and 100-year design frequency). The initial loss plus uniform loss rate method for
hydrologic soil group "C" (the soil group is "B" for these areas, but "C" will be used due

to extensive roof and pavement areas), and an urban hydrograph will be used.

Runoff To Granite Reef Wash
From the September 4, 1991 FEMA study, a peak runoff of 1417 cfs is shown at the well site

approximately 1300’ north of McKellips. There is a retaining wall on the east side of the Granite
Reef Wash channel, with a low point elevation of 1196.06 that is about 0.5” below the existing
ground elevation over the top of the existing box culvert at the well site. This low point in the wall
acts as a side weir, limiting the amount of runoff that flows south down the channel. Any flow
diverted by the weir will flow easterly in an alley north of the Shadow Mountain Village mobile
home park to Pima Road, and south along Pima Road. Using the Corps of Engineers’ HEC-2
program with split flow option, it is estimated that about 1360 cfs will continue south down the
Granite Reef Wash channel if the existing box culvert is removed (an assumed future condition) with
the remaining 57 cfs flowing easterly down the forementioned alley. Without the removal of the box
culvert, an estimated 845 cfs will flow down the channel to McKellips Road per the Mathews project
that upgrades the channel south of the well site and north of this project. No attempt was made to
model the existing box and channel at the well site due to insufficient topographic data and funds.
After the Pima-Outer Loop Freeway outfall channel is constructed east of Pima Road, the runoff
from east of the freeway will effectively be removed from the Granite Reef Wash drainage area, and
only the areas west of the new freeway will contribute. The FEMA report showing a 100-year
runoff at 644 cfs at Pima Road would not enter Granite Reef Wash, but because of a significantly

reduced Tc and almost fully developed urban contributing areas, it is assumed that the 100-year
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runoff will be approximately 1160 cfs at McKellips Road, with the existing box culvert of the well
site removed. This figure corresponds to the present 50-year flow stated in the FEMA report, and
this figure will be used for the design flow for the box culverts and the improved channel to the
south of McKellips although the 1360 cfs possible flow will be evaluated as well as a precaution.
The proposed channel south of the removed well site box culvert would need to be enlarged in order
to convey this flow within the channel banks. An extensive hydrologic study of the area north of
the well site should be conducted if the box is to be removed to determine the actual 100-year storm
runoff to the well site area. There is a large amount of retention as well as block walls around

properties that would not contribute that needs to be included in the calculations.

5.3 Runoff to McKellips Road

Eight separate areas - two larger developed areas (mobile home parks) and six smaller roadway areas -
were identified as contributing areas (see Figs. 2 and 3). The 10- and 100-year runoff flows for each

area are shown below.

TABLE 5.3
ANALYSIS OF DRAINAGE AREAS
Drain
Drain Area Length Slope ¢! Te (min)? i ¢in/hr) Q = CiA?
Area  (AC.) (mi.) (ft/mi.) CA___ 10-yr 100-yr _10-yr  100-yr 10-yr _ 100-yr
Westside GRW:
1 1.76 0.292 8.5 0.69 1.21 19.1 15.5 3.3 5.9 2.6 4.6
2 1.32 0.201 8.5 0.77 1.02  16.1 13.1 3.6 6.3 3.7 6.4
3 27.20 0.341 17.0 0.71 19.31  18.03° 14.0° 3.1° 6.1° 59° 18°
4 0.22 0.072 15.3 0.46 0.10 16.8 12.8 3.1 6.3 0.3 0.7
5 0.30 0.080 22.0 0.95 0.29 7.9 7.3 4.6 7.8 1.5 2.5
6 0.40 0.095 20.7 0.95 0.38 8.9 -7.2 4.7 8.0 1.8 3.0
7 0.49 0.095 5.3 0.30 0.15 14.5 12.2 3.8 6.1 0.6 0.9

Eastside GRW:
8 38.43 0.297 15.5 0.75 28.82 16.0° 13.0° 3.4

(X}

6.5° 98 187°

9 0.49 0.100 23.3 0.38 0.19 8.7 7.1 4.7 8.0 0.9 1.5
10 0.37 0.088 23.3 0.95 0.35 8.1 6.7 4.9 8.1 18 2.8
" 0.44 0.105 23.3 0.95 0.42 8.9 7.4 6.7 7.8 2.0 3.3
12 0.42 0.086 5.3 0.30 0.13 13.6 11:5 4.0 6.3 0.5 0.8
13 0.89 0.146 8.7 0.61 0.54 15.2 12.4 3.8 6.4 2.1 3.5
14 1.22 0.129 8.7 0.51 0.62 13.8 1.6 4.0 6.6 2.5 4.1
15 0.21 0.015 36.3 0.95 0.20 5.0 5.0 5.8 9.0 1.2 1.8

1 Composite Calculation Sheets, Appendix F
2 See Tc, i & Q Calculation Sheets, Appendix F
3 Based on FCDMC's Hydrologic Design Manual - MCUHP-1: 6-hour storm + HEC-1, Appendix B
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5.4 Runoffs from Individual Drainage Areas
The following table summarizes the calculated runoffs from the individual drainage areas for both the

10- and 100-year storm frequencies.

TABLE 5.4
SUMMARY OF RUNOFF FLOWS

Drain Stormwater Runoff
Area 10-year 100-year

Westside GRW:

1 2.6 4.6
2 3.7 6.4
3 59 118

4 0.3 0.7
5 1.5 2.5
6 1.8 3.0
7 0.6 0.9

Eastside GRW:

8 98 187

9 0.9 1.5
10 1.7 2.8
b 0 3.3
12 0.5 0.8
13 2.1 3.5
14 2.5 1.2
15 1.2 1.8
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5.5

Total Runoff at each Ponding Area

The following table summarizes the drainage areas to show the total runoff at each ponding area on the

north side and to show the total runoff to concentration points on the south side of McKellips.

TABLE 5.

5

SUMMATION OF COMBINED SUB AREAS

Combined Sub Areas

Summation of Q's

10-year 100-year
A2 - A5 (2 W. MHP entrance) 64.5" 126.42
Al - A6 (3 W. end ditch W. of GRW) 67.6' 136.2
Al - A7 (? Sta. 19+40) 6§,2' 137.1
88 - B10, B14 - B15 (@ E. MHP entrance) 103.8' 196.2°
B8 - B11, B3 - B15 (@ E. end ditch E. of GRW) 107.4' 201.1
B8 - B15 (3 Sta. 20+77) 107.9' 201.9
1. From THYSYS (see Appendix E) 3.2 Tc =13.0& i =6.5
2. 3 Tc=14.0& i = 6.1
5.6 HEC-2 Data
The following table summarizes the data computed using the HEC-2 program.
TABLE 5.6
Summary of HEC-2 Computations (Appendix “B")
Descrip. of Location Drng Areas Calc. Calc. Water Vel.'
Computation of Area Involved Q100 cfs Surface Elev. (fps) Remarks
Existing Granite Reef Wash Contributing 1360 1189.25 6.5 Exist. lowest FF elevs. in MH
Condition: Sta. 20+00 Areas from parks are 88.2 and 88.5 (W &
(no imprv.) M/L of North 1160 1188.99 61 E, respectively); thus, MH parks
McKel lips Road are in jeopardy.
Proposed Granite Reef Wash Contributing 1360 1186.45 79 The low points @ C/L McKellips
Condition: Sta. 20+67 Areas from are 1186.8 in front of the east
Box Culvert Upstrm Hdwl North 1160 1186.01 73 MH park and 1187.2 in front of
and Improved of New Box west MH park. Thus, the new
Channel 100-year flood elev. from
(38! bottom) Granite Reef Wash is less
to south than the lowest point at the

centerline of McKellips. The 1160
and 1360 cfs will remain in the
channel at the north wingwall of
the new box. The min. elevation
at the wingwall is 1188.9 which are
the left and right banks.

Top Irr. Ditch = 88.08

1. Channel Velocity is Velocity at Station 19+00.

The Q100 flows are higher than the banks of the proposed channel and the existing masonry walls

north of the new box (up to 2.6°). There are no holes in the walls, so the runoff will not flow into

the mobil home parks.

12
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6. DESIGN OF CATCH BASINS AND STORM DRAIN SYSTEMS FOR McKELLIPS ROAD
6.1 West Mobile Home Park Area (approximately Sta. 15+ 30)

A. For 10-year storm runoff from roadway, plus mobile home park,
at least one (1) dry lane of traffic flow in each direction is required.
Use middle 12’ for traffic 34’ - 12° = 22’
available from curb edge: 22 x 1.50% = 0.33' max. d

= 87.06 max. water surface elevation

1. North side of McKellips:
Q,, = 64.5 cfs (see page 12, D.A. #2 - 5)

a. Drop Inlets @ Mobile Home Park Entrance
Use C.O.P. Type "N" (13 - Type 2 grates)
Q,, = 62.7 cfs (see Page 11, D.A. #2 + #3)
d = 87.06 - 86.00 = 0.46" sump
Clear opening area of grates = 4.25sf x 13 = 55.2 sq. ft. (THYSYS will reduce
by 0.5 for sump condiditon)
Q. = from THYSYS = 105.0 cfs > 64.5 cfs .. OK

b. Use double opening (front and back) catch basin on east side of mobile home park
entrance.
The catch basin will be in a sump = 87.06 - 86.74 + 2" = 0.49’
Qi = L.5cfs (see Page 11, D.A. #5)
Use C.0O.P. 1568, Type L (14 + IS), Length = 8.0’
For street side: .
Q. = from THYSYS = 6.7 (inlety length reduces by 0.5 for Fg) > 1.5cfs .. OK
For back of sidewalk (Q,, = 0.3 cfs, see Page 11, D.A. #4)
Sump = 0.49’, Q_ is same as above
Qu = 44cfs > 0.3cfs .. OK
c. Total North Side: Q, =116.1cfs > 64.5cfs .. OK
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2. South Side of McKellips Road:
a. Sta. 15+30: Junction Structure w/ Grate (ADOT C-15.90)
Qo = 3.1cfs (see Page 11, D.A. #1 + 6)
Sump = 1/2 elevation difference of grate = 0.6 x 0.5 = 0.3’
Q. = from THYSYS = 9.5cfs > 3.1cfs .. OK

b. Sta. 19+40: Junction Structure w/ Grate (ADOT C-15.90)
Qe = 0.6 cfs (see Page 11, D.A. #7)
Sump = 0.3’ (same as above)

Q, = from THYSYS = 9.5 cfs > 0.6 cfs .. OK

B. Design of Storm Drain System

1. Use THYSYS (see Pgs. E2-4). The head loss at each junction is calculated by hand
(see Pages G-1 and G-2 and included as input into THYSYS.

2. Summary of Pipe & Box Sizes:
a. from Type 'L’ to Type 'N: 18" pipe
b. from Type *N’ to Junction Structure (@ Sta. 15+30): Three 36" pipes
¢. from Junction Structure (@ Sta. 15+30) to Granite Reef Wash

One 8’ x 3’ box

6.2 East Mobile Home Park Area

A. For 10-year storm runoff from roadway plus mobile home park:
For one (1) dry lane condition:

22°@ 1.5% = 0.33> max.d = 86.65 max. water surface elevation

1. North Side of McKellips:
Qo = 103.8 cfs (see Page 12, D.A. #8 - 10, 14 & 15)

a. Drop Inlet (I8) @ Mobile Home Park Entrance
Qo = 99.2 cfs: See page 11, D.A. #8 + 15)
Use C.O.P. Type N’ (13 - Type 2 grates) (use .50 reduction factor Fg)
d = 86.65-86.00 = 0.65 '
Q. = from THYSYS = 125.0 cfs > 99.2 cfs .. OK
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b. Use double opening (front & back) catch basin on west side of mobile
home park entrance.
The catch basin will be in a sump = 86.65 - 86.33 + 2" = 0.49’
Qo = 1.7cfs (see Page 11, D.A. #10)

Use C.0O.P. 1568, Type 'L’ (110 + 19)

for street side: (I10)

Q.. = from THYSYS = 6.7 cfs > 1.7 cfs .. OK

for back of sidewalk (Q,, = 0.9 cfs: see Page 11, D.A. #9) (I9)
sump = 0.49’

Q... = same as above, 4.4 cfs > 0.9 cfs .. OK

¢. Type 'F’ on E. side of W. entrance to E. Mobile Home Park, use 0.25 Fg due to
being the first catch basin in an earthen roadside swale where dirt and debris can
accumulate. 0, ‘
Q, = 2.5 cfs: see page 11, D.A. #14 " 4 ol
sump = 86.65 - 85.80 = 0.85
Clear opening area of grate = 5.44 sq. ft. (THYSYS will reduce by 0.5 for-sump
condition)
Qg = from THYSYS = 14.1 cfs x %4 (for F = 7.0 cfs > 2.5 cfs .. OK

d. Total Q, @ dry lane conditionelev. = 143.1 cfs > 103.8 cfs .". OK

2. South side of McKellips:
a. Sta. 25+20: Junction Structure w/ Grate (ADOT C-15.90)
Qi = 3.6cfs (see Page 11, D.A. #11 + #13)
Sump = 1/2 elevation difference of grate = 0.5 x 0.6’ = 0.3’
Q. = from THYSYS = 19.1 ¢fs 3.6 cfs .". OK

b. Sta. 20+77: Junction Structure w/ Grate (ADOT C-15.90)
Qi = 0.5cfs (see Page 11, D.A. #12)
Sump = 0.31
Q. = from THYSYS = 19.1 cfs > 0.5 cfs .. OK

15 INCA Engineers, Inc.



6.3

Design of Storm Drain System

1. Use THYSYS (see Pages E5-7). The head loss at each junction is calculated by hand
(see Pages G-3 and G-4) and included as input into THYSYS.

2. Summary of Pipe Sizes
a. From Type 'L’ to Type 'N’: 18" pipe
b. From Type 'F’ to Type 'N’: 18" pipe
c. From Type "N’ to Junction Structure (@ Sta. 25+20): Four 36" pipes

d. From Junction Structure (@ Sta. 25+20)
to Granite Reef Wash: One 8’x 3’ box culvert.

Table 6.3 following, summarizes the THYSYS computer calculations for the 10-year

storm frequency.

16 INCA Engineers, Inc.



7. STORM DRAIN SYSTEMS, ROADSIDE DRAINAGE DITCHES - EAST AND WEST OF

GRANITE REEF WASH

7.1  Determine the 100-year storm runoff water surface by using HY-8 (Appendix D) to compute the
flow in the storm drain pipe, and the overtopping elevation of the remaining flow. The
overtopping profile will be of ground above the pipes or box (from McKellips centerline to new
right-of-way line (east side), or top of relocated irrigation ditch (west side).

A. For West Side of Granite Reef Wash (GRW):
1. From Sta. 19+40 to GRW

G.RW- //?\\\—-—-—
. .
T A @ Sta 20 4oo
) (] A—A
iH’e PLAN
T&')G

The 100-year runoff water surface elevation in GRW is about 1183.07 for a Tc of about
30 minutes.

Use HY-8 with Q,, = 137.1, and treat the junction structure as a straight headwall.
The results are summarized in Table 7.1, from HY-8 (Appendix D).

2. From Sta. 15430 to Sta. 19+40 R/w
=t A l
L 3‘1:.3' = @ A
Ale— @ STA. |5+30
— _A-A
PLAN
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The 100-year flow is 136.2 cfs, and the elevation = 1186.35 from HY-8.
The results are summarized in Table 7.1, from HY-8.

For East Side of Granite Reef Wash (GRW)
1. From Sta. 20+77 to GRW

— |
GRW
e
AN\ 7
@ sTA. 2016C
e A-A
PLAN

The 100-year flow is 201.9 cfs. The Q100 water surface elevation in Granite Reef Wash
channel is 1183.07.

The results are summarized in table 7.1, from HY-8 (Appendix D).

2. From Sta. 25420 to Sta. 20+77

¢ e

@ StA 25+20
A-A

The 100-year flow is 201.1 cfs @ elevation =1186.50 from HY-8.
The results from HY-8 are summarized in Table 7.1.

18 INCA Engineers, Inc.




7.2 The following table summarizes the 100-year flows in the boxes and ditch above the boxes, and

the water surface elevations for the 100-year storm runoff (computed using HY-8, Appendix D):

Table 7.1
Summary of 100-Year Flow Elevations for South Side of McKellips Road

Storm Water Depth Lowest pt. Depth
Water Flows Surface Lowest above of top of above
(cfs)’ Elevation  top of top of bank south low point
Ditch Q00 Qioe Qicen Q00 Rd. Elev. Rd. (ft) of box Rd. (ft)
West of Granite Reef Wash
Sta. 19+40Rt to GRW 137 137 1185.57 1187.24 “1.67 1186.92% -0.32
Sta. 15+30Rt to 19+40Rt 136 136 1186.35 -0.89
Sta. 15+07Lt to 15+30Rt 126 116 10 1187.35 +0.11
East of Granite Reef Wash
Sta. 25+20Rt to GRW 202 177 25 1186.50 1186.83 -0.33 1187.73° 0.90
Sta. 25+45Lt to 25+20Rt 193 120 73 1187.13 +0.30

1 From Page 12, Table 5.5.
2 At new south right-of-way line at Sta. 20+00.
3 At new south right-of-way line at Sta. 24+00.

As shown in Table 7.1, the depth above the lowest top of road elevation is about 1'4" on the west side of
Granite Reef Wash, and about 3'2" on the east side. The peak flows have a short time span and then
decrease rapidly according to the hydrographs from the HEC-1 computations (Appendix B). The peak
flows will be reduced in half within a 15 minute period after peaking. )

The highest elevation that should possibly occur in any storm would be based on the lowest points south

of the boxes. These points are shown in Table 7.1, and should not adversely affect the lowest mobile home

park floor elevations of 1188.2 on the west and 1188.5 on the east.

19 INCA Engineers, Inc.



DETERMINE THE OVERTOPPING ELEVATION OF McKELLIPS ROAD FOR THE
FLOWS FROM THE MOBILE HOME PARKS

The proposed sag vertical curve alignment of McKellips will act as a broad-crested weir that will

meter water over the centerline of the roadway. The weir equation Q = 3.0 L d"* is used to

determine the overtopping flow. The following table shows the depth, length of weir and Q over

the roadway:

WEST MH PARK EAST MH PARK
Length Overtopping  Length Overtopping

Depth  of Weir 0 (cfs) of Weir 0 (cfs)

0.1 125 11.9 130 12.3

0.2 179 48.0 183 49.1

0.3 224 110.4 222 109.0

0.4 > 128.6 437 331.7

Q,0 from MHPs: 128.6 193.1

From the above table, it can be concluded by intrapolation that if the designed storm drain system

on the north side of McKellips failed completely, the Qo runoff flows from the roadway and

mobile home parks would overtop the low points of McKellips Road by less than 4.8" on the west

side and 4.1" on the east side, which are less than the 6" maximum allowed.

20
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DETERMINE THE AMOUNT THAT WILL BE CONVEYED BY THE
CATCH BASINS AND STORM DRAIN PIPES UNDER McKELLIPS,

AND THE AMOUNT THAT OVERTOPS McKELLIPS

At the overtopping elevations, the catch basins are capable of accepting much more storm water

than the storm drain pipes are capable of conveying, because they are limited by the backwater

effects of the 100-year flows in the ditches. The capacities of the pipes will be determined by

using HY-8 and the 100-year water surface elevations to arrive at the same elevation as the

overtopping elevation. By interpolation, a determination will be made to arrive at an elevation

that the summation of the pipe flows and the overtopping flow will equal the total flow from the

mobile home parks. The water surface elevations in the ditches are 1186.08 for the west side,

and 1185.92 for the east side. The following table summarizes the results.

West Mobile East Mobile
Home Park Home Park
QOver- S.D. Over- S.D.

Depth _ Elev. topping Pipes Total Elev. topping Pipes __ Total
0.1 87.34 11.9 58 69.9 86.93 12.3 48 60.3
0.2 87.44 48.0 58 106.0 87.03 49.1 48 97.1
0.3 87.54 110.4 58 168.4 87.13 109.0 48 157.0
0.4 87.23 331.7 48 379.7
0.26 87.50 83.2 S8 141.2
0.33 87.16 138.8 48 186.8

The 100-year storm-water flow overtopping of the centerline of the roadway be the flows from
the mobile home parks is about 3" at the west mobile home park, and 4" at the east mobile home

park.

21
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APPENDIX "A"

Rational Method of

Flood Control District of
Maricopa County
Hydrologic Design Manual
September 1, 1990



Rational Method

| 3.1 General

- The Rational Method was originally developed to estimate runoff from small areas
and its use shou!d be generally limited to those conditions. For the purposes of this
manual, its use should be limited to areas of up to 160 acres. In such cases the peak
discharge and the volume of runoff from rainfall events up to and including the
1C0-year, 2-hour duration storm falling within the boundaries of the proposed
development are to be retained. If the development involves channel routing, the
procedures given in Chapters 4 through 6 should be used, since the peak generated
by the Rational Method cannot be directly routed.

32 Rational Equation

The Rational Equation relates rainfall intensity, a runoff coefficient and the water-
shed size to the generated peak discharge. The following shows this relationship:

Q=CiA @.1
where )
'Q = therunoff (cfs) from a given area.
Cc = acoefficient relating the runoff to rainfall.
i =  average rainfall intensity (inches/hour), lasting for a Tc.
Tc = thetime of concentration (hours).
A = drainagearea (acres).

The Rational Equation is based on the concept that the application of a steady,
uniform rainfall intensity will produce a peak discharge at such a time when all
points of the watershed are contributing to the outflow at the point of design. Such
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a condition is met when the elapsed time is equal to the time of concentration, Tc,
which is defined to be the floodwave travel time from the most remote part of the
watershed to the point of design. The time of concentration should be computed by
applying the following equation developed by Papadakis and Kazan (1987):

Tc=11.4 LO.SKbO.525-0.311~0.38 (3.2)
where

Tc = time of concentration in hours

L = length of the longest flow path in miles

Kb =  watershed resistance coefficient (see Figure 3.1, or Table 3.1)

S =  water course slope in feet/mile

rainfall intensity in inches/hour*

....
1}

*It should be noted that i is the “rainfall excess intensity” as originaily
developed. However, when used in the Rational Equation, rainfall inten-
sity and rainfall excess intensity provide similar values because of the
hydrologic characteristics of small, urban watersheds which result in
minimal rainfall loss. This is because of the extent of imperviousness as-
sociated with urban watersheds and the fact that the time of concentra-
ticn is usually very short.

Table 3.1
Equation for Estimating Kb in the Tc Equation

Kb=mlogA+b
Where A s dralnage area, In acres
Equation Parameters
Land Classification m b

(1) (2) 3)
Urban ’ -0.00625 0.04
Bare or nearty bare ground -0.01375 0.08
__(bare, agricultural land, desert rangeland)
Rough and/or moderate vegetation -0.025 0.15

(hillslopes, alluvial fan)
Very rough and/or dense vegetation -0.030 ' 0.20
~ (mountains)
32 R T S S LA XS S R S B, T T L e T e e T e e ST e e e T e e e e e ;ng.;,;,;.;.;.‘,;.-,.;.;.;.:.:.:.;.:.:g;:;ﬁ;;j@;.&
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3.4 Limitations

Application of the Rational Method is appropriate for small watersheds. This is
based on the assumption that the rainfall intensity is to be uniformly distributed
over the drainage area at a uniform rate lasting for the duration of the storm.

3.5 Application

~ The Rational Method can be used to calculate the generated peak discharge and
runoff volume for small drainage areas.

3.5.1 Peak Discharge Calculation

1. Determine the area within the development boundaries.
2. Select the runoff coefficient, C from Table 3.2

3. Calculatetimeofconcentration (seeexample4). Thisistobedoneby an iterative
process. Select a duration from the [-D-F curves, Figure 3.2. This value should
not be lenger than two hours and normally it will be less than an hour:
Determine the maximum rainfall intensity indicated on the I-D-F curve for a
frequency that inctudes the 100-year. The intensity value of the correspondir:g
Tcin the above is for the Phoenix Metro area. Use ip in the following equation
for estimating i for other areas:

—

(P%10) (3.3)

i=ip 5oz

where

i the desired intensity for a given duration and frequency.

ip the intensity for the Phoenix Metro area.

P610 = the 10-year, 6-hour precipitation depth at the point of interest.
(Can be read from Figure 2.4.)

4. Use the adjusted intensity in Equation 3.2 to calculate time of concentration.
Repeat this process until the selected and computed Tc values are reasonably
close. For more details see Example 4.

5. Determine peak discharge (Q) by using the above value of i in Equation 3.1.

A-3
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'3.5.2 Volume Calculations

Rational Method

Volume calculation should be done by applying the following equation:

P
e

where
\' =  Calculated volume in acre-feet
C = Runoff coefficient from Table 3.2
P = Rainfall depthin inches
A =  Drainage area in acres

(3.4)

In the case of volume calculations for retention/detention design, P equals the

100-year, 2-hour depth, in inches, from Section 2.4.

Table 3.2
C Coefficlents for Use with the Ratlonal Formula
Streets '
Asphaltic 0.70-0.95
Concrete 0.80-0.95
Gravel roadways & shoulders 0.40-0.60
industrial Areas
Flat commercial (about %390 impervious) 0.80
Heavy 0.60 - 0.90
Light 0.50 - 0.80
Business Areas
Downtcwn 0.70 - 0.95
Neighborhood - 0.50-0.70
Residential Areas
Lawns - flat 0.05-0.15
- - steep 0.15-0.35
.Suburban 0.25 - 0.40
Single family 0.30-0.50
Multi - unit 0.40 - 0.60
Apartment 0.50-0.70
Parks, Cemeteries 0.10-0.25
Playgrounds 0.20 - 0.30
| Agricultural Areas 0.10-0.20
Bare ground 0.20-0.30
Undeveloped Desert 0.30 - 0.40
Mountain Terrain (slopes > 10 percent) 0.60 - 0.80

.............................................

....................................................................................................................................................................
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HEC-1 Computation Runs
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L o«
¢ FLOOD HYDROGRAPH PACKAGE (HEC-1)  *
' SEPTEMBER 1990 .
¥ VERSION 4.0 #
* L]

*

*

* RUN DATE 03/13/1992 TIME 06:51:26

r

PR TR AR A R A A A A A A A Rl gl d )

X X
X X
X X
XUXXXXX
X X
X X
X X

T I T T A T S N I N N T YN P T T AN RO IR TR Y

» L ]
% U.S. ARMY CORPS OF ENGINEERS b
» HYDROLOGIC ENGINEERING CENTER =
* 609 SECOND STREET "
S DAVIS, CALIFORNIA 95616 &
* (916) 756-1104 *
®

®

L2 44232 d il ittt aledsdsssdtiasslsy

XXX XXXXX X
X X X XX
X X X
XXXX X XXX X
X X X
X X X X
XXX XXXXX XXX

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

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

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM



® N O~ VN

11
12
13
14
15
16

WesT Nebi! fteme [ark

HEC-1 INPUT
E05 s ciienss s bewe.. 20 o8 Ztatsrermiane B ifess s oo 8w suma [ —— (Ep— 8isams Qs 10
1] West Trailer Park 10-Yr., 6 Hr. Storm Runoff using MCUHP1
7 3 121
10 5 2
KK SB-3
KM SUB-BASIN SB-3
BA .043
IN 15
P8 1.899
PC .000 .008 .016 .025 .033 .061 .050 .058 .066 .076
PC .087 .099 .118 .138 216 L 377 834 911 .931 .950
PC 962 972 .983 991 1.000
LU .568 .150 52.000
uc .300 .249
UA 0 5 16 30 65 77 86 90 96 97
UA 100
22

PAGE
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* b L «
©  FLOOD HYDROGRAPH PACKAGE (HEC-1) * *  U.S. ARMY CORPS OF ENGINEERS *
' SEPTEMBER 1990 * ®*  HYDROLOGIC ENGINEERING CENTER  *®
VERSION 4.0 = " 609 SECOND STREET .

- * DAVIS, CALIFORNIA 95616 -

* RUN DATE 03/13/1992 TIME 06:48:00 * W (916) 756-1104 *
3 ® * *
APV EOVI OO IRATAOIOOIRORCVT OO LOD LE 2 2 22 2 122 1 142172 20 1 22 2 12 -1 2 2 "2 22 22 T Py

West Trailer Park 10-Yr., 6 Hr. Storm Runoff using MCUHP1

310 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 2 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
I7 HYDROGRAPH TIME DATA
NMIN 3 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 121 'NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NDT IME 0600 ENDING TIME
[CENT 19 CENTURY MARK
COMPUTATION INTERVAL .05 HOURS

TOTAL TIME BASE 6.00 HOURS

ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT



STATION S8-3

(0) OUTFLOW
0. 10. 20. 30. 40. 50 60. 0. 0. 0. 0. 0. 0.
(L) PRECIP,  (X) EXCESS

.00 .00 .00 .00 00 .00 00 .00 .20 .15 .10 .05 .00

JAHRMN PER
10000  10--=====-- seemmmnan- geememmaan N s R it o mmman 5 SRR R S PEEEE o8 SRR s A s R :
10003 20 L.
10006 30 1
10009 40 . L.
10012 50 i
10015 60 . . L.
10018 70 L.
10021 8.0 z e
10026 9.0 . L.
10027 10.0 . . L.
D0 T R T L N T L L L T R R S L.
10033 12.0 e
10036 13.0 . L.
10039 14.0 . ; L.
10042 15.0 L.
10045 16.0 . . L.
10048 17.0 L.
10051 18.0 L.
10056 19.0 . . . L.
10057 20.0 . . L.
T0T00. 2900 o v e oo o o s w6 s 5w & B s W e ss e s w e e e e we ew e m & s ke S s s ® s W b i
10103 22.0 . L.
10106 23.0 . . o
10109 24.0 ‘ . L.
10112 25.0 ; - L.
10115 26.0 L.
10118 27.0 L.
10121 28.0 . . L.
10126 29.0 . L.
10127 30.0 . L.
o e . % S R P T L.
10133 32.0 L.
10136 33.0 - . L.
10139 34.0 . . . L.
10142 35.0 . . : i
10145 36.0 . > L.
10148 37.0 - . . . : " L.
10151 38.0 . . . . . L.
10156 39.0 . . . . - L.
10157 40.0 . J . . . : . L.
10200 41.0. . . . . . . . e e e e e e et P
10203 42.0 . . . . : . - . L.
10206 43.0 . . . . . L.
10209 44.0 . - : . L.
10212 45.0 . . . ; . . . . L.
10215 46.0 . . . . . : ‘ L.
10218 47.0 . . . - . . . X.
10221 48.0 . . " . . . ‘ " . X.
10226 9.0 . . ; . . . . . X.
10227 50.0 . . . . : . . . X.
230 5140, = % s« v 6 o % 5 o @ s 5 0 v m s o w e pwe mee W EEE EE S U S AE S S wwe v e vow e oKe
10233 52.0 . . . . - . . . . . - e
10236 53.0 . . : . . . ‘ . . . L.
10239 54.0 . . : . . . . . . L.
10262 55.0 : . . . . . . ‘ . . . L.
10265 56.0 . . i . . . . . . I
10248 57.0 . . . . . . . . . . X.
10251 58.0 . . . . i . . . . ; i X.
10256 59.0 . - : . . . 5 . . . . X.



10257
10300
10303
10306
10309
10312
10315
10318
10321
10326
10327
10330
10333
10336
10339
10342
10345
10348
10351

10356
10357
10400
10403
10406
10409
10612
10415
10418
10421

10426
104627
10430
104633
10436
10439
104642
104645

10448
10451

10454
10457
10500
10503
10506
10509
10512

10515

10518

10521

10526

10527
10530

10533

10536
10539
10542

10545

10548
10551

10554

10557

60.0 X.
BY 10 - 5 %% 5 o m G B e S A E e B BB 4 B w8 Ml e w w e e e et e e e s wo s W e § W W 8 & 5 S S aE § W e X
62. 0 LXs
&3. 0 . LX.
66. 0 i . LX.
65. 0 £ “ LX.
66. 0 LX.
67. 0 LLLXXX.
68. 0 . . LLLXXX.
69. 0 % < . . . v LLLXXX.
70. 0 . . . 5 . . . . . = . LLLXXX.
Tl o 0 i o & & % & % @ 8 B & 8 B 8 6 W @ U W @ e W m e e e (80w re s e e e e e e & e e W e e 6 e G e e LLLXXX.
72. 0 LLLLLLXXXXXX .
73. o] . . LLLLLEXXXXXX .
76. 0. . . - LLLXOOOMXXX .
75. [0} B . XOOOOXXXXX .
76. . 0 . . “ JOOOOOXXXXXXX .
7. o . LXOOOOOOOOOO0OOOOOOOOXXXNXXX
78. .0 . LXOOOOOOOGOOOOOOOOOOOOOMX XXX XXXX .
79. 0 W . LXO0OOOOOOAOOOOOOOOAOOOAOOXXXNXRXAXXX .
80. " . . [0} ‘ . . 5 LOO0OOOOONONOOOBONOOONOONNXXXXX .
B o e e B B S AE E D AT S R @ 0 5 @ 5 % & 8 ® & B ® % 6 &6 & 86 LXOOOOGOOOOOOOOOOOXXXXXXXXXXX .
82. 0 . LXXXXX .
83. 0. LXXXXX .
84, 0 LXXXXX .
85. 5 . LXXXXX.
86. . 0 . LXXXXX .
87. 0 . 2 . LX.
88. . 0 . . . LX.
89. o] - 2 - LX.
90. 0 . “ . LX.
O v = w5 s 56 & @ @ O 5 & 5% 5 § 5 0 8 @ & & (8§ & & % % W 8 % @ @ 5w e w o B T - R LX.
92. 5 s 5 X.
93. (o] 5 - o X
%6, . 0 . X.
95. .0 . X.
96. 0. X.
97. 0. . " L.
98. 0 @ S Le
99. 0 g . L.
100. 0 3 & . s L.
0V « 0 55 ¢ o6 s 96 ©5 6 o & 88 &8 e d m e s @B e w o o > w o O T e o o wow e L
102. © = ‘ 5 = La
103. © s a . " . o . L.
104. O - 5 a & 3 . & . L=
105. O ' “ « " . o L.
106. 0 o o * o = = “ ® . . L
107. O g . @ s ) " o . L.
108. 0 . “ . a L.
109.0 o 3 & ‘ 5 0 % . Ls
110.0 % . . . c s 0 L8
JMHEG: 5 2 Sk 2 5 R LA A I s T R AR L T o % om o oW sk
112.0 . » 5 . o . v o L.
113.0 s . . . a - 3 Ls
114.0 & v & . . . . . 3 L.
115.0 o @ . s % 5 ‘ Ls
116.0 ¥ & » 3 ¢ a . . . " L.
117.0 z = o 5 5 “ s L.
118.0 . » “ o . . . . . . L.
119.0 " . . . . . . 5 o 5 L.
120.0 z . 8 . . . . o o * L.
10600 121.0~------- esmesesees cceeconas TS se N g e & w1 o s ena iomeeseses jsevannsnn sesnanas]



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

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERICD BASIN MAXTHUM TIME OF
OPERATION STATION FLOW PEAK 6-HOUR 26-HOUR 72-HOUR AREA STAGE MAX STAGE
HYDROGRAPH AT s8-3 59. 4.10 7. 7. 7. .06

w** NORMAL END OF HEC-1 *=**



West Tobi/ fome  [Tr/K

HEC-1 INPUT
D% Srvere s mmie e ewenene Beie o FhnaselaiaisiTwo e Sreraaiem Bl G 7 AR 8 s e e 10
1D West Trailer Park 100-Year, 6 Hr. Storm Runoff using MCUHP1
I 3 121
10 5 2
KK SB-3
KM SUB-BASIN S8-3
BA .043
IN 15
PB  3.198
PC .000 .008 .016 .025 .033 .061 .050 .058 .066 .076
pPC .087 .099 .118 .138 .216 31T .834 911 .931 .950
PC .962 972 .983 .991 1.000
LU .568 .150 52.000
uc .233 .188
UA 0 5 16 30 65 s 84 90 9% 97
UA 100
b4
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" * . *

©  FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS .

U SEPTEMBER 1990 - ' HYDROLOGIC ENGINEERING CENTER L

‘ VERSION 4.0 o * 609 SECOND STREET =

A - = DAVIS, CALIFORNIA 95616 *

* RUN DATE 03/13/1992 TIME 06:49:33 * . (916) 756-1104 *
] *

X *

ETTIT A AIRR a AR At A AL A A Al LA 222 s d it il ittt gsilssiddtdltt)

West Trailer Park 100-Year, 6 Hr. Storm Runoff using MCUHP1

310 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 2 PLOT COMTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 3 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 121 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NDTIME 0600 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .05 HOURS

TOTAL TIME BASE 6.00 HOURS

ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT



JAHRMN PER

10000
10003
10006
10009
10012
10015
10018
10021
10024
10027
10030
10033
10036
10039
10042
10045
10048
10051

10054
10057
10100
10103
10106
10109
10112
10115
10118
10121

10124
10127
10130
10133
10136
10139
10142
10145
10148
10151

10154
10157
10200
10203

10206
10209
10212
10215

10218
10221

10226
10227
10230
10233
10236
10239
10262
10245
10248
10251

10254

STATION sg-3
(0) OUTFLOW
0 20. 40. 60. 80. 100. 120. 0. 0. 0. 0.
(L) PRECIP, (X) EXCESS

0 .0 0 .0 .0 .0 .0 ’ .2 .0
o o o T o T e e el e e e e .
20 . . L
30 . 5 Ls
40 . Lo
50 s
60 (55
70 . . L
8.0 . |
9.0 . . L
10.0 5 s . . . - . . . 5 4 [
V14i04: e o wi se o 0 o o @ w8 R W R W B W € N M W § W B s e s e w oW s s s e w ww e e e e e e e e e e e o
12.0 L
13.0 L.
16.0 . . - Ls
15.0 i
16.0 L
17.0 » L.
18.0 L
19.0 . L
20.0 ("
RYV:i0: w 5 wim 5 ® @ & % B S E s E oW o ow e o e lg e e ke e e wim e w6 A B E B B B E BB WA GW R W W WE E L
22.0 W " L.
23.0 . e 7 Ls
26.0 . . L
25.0 " . . ke
26.0 L.
27.0 s Lss
28.0 5 (5
29.0 Ls
30.0 L.
B100: a0 & 305 8 W% 6 B 8§ © 0w & 8w 8 B 8 @ 8 8 @ W e w e s ow e e e e e e e & @ e % W 8 @@ 5 P WA B ES B mE § w L
32.0 L.
33.0 . i Les
34.0 - & " L.
35.0 . . 5 L
36.0 . . Le
37.0 . . L.
38.0 . . " L
39.0 @ . 5 5 Ls
40.0 " v . . s . L.
641.0. . . . . . G e E R G B B WE WEE G Eme s e W  ta m e lsl w s s} el aicwxel i sel e e s w8 W WG 5 ek
42.0 # = . . . . . L
43.0 . o . . . . . Ls
4.0 4 . . 5 5 “ L.
45.0 v g o . . . . L.
466.0 & ‘ v . . “ ke
47.0 . . ¥ . s
48.0 = » ¥ . ‘ L.
49.0 . . . . L.
50.0 8 ‘ . . c a [
5900 5 « sim w om0 o e wme ok WA s EEE RE BAE GEE S AR NEE OGNS WE B s G oy ms S L
52.0 . v ¢ . 5 2 o L.
53.0 . . . 5 5 ‘ . L.
56.0 . . . . . L
55.0 5 * . - : . & L.
56.0 . : v v . o i L
57.0 s . " . B v . X.
58.0 . q i s p o . X.
59.0 s . . . . X.



10257 60.0 ‘ . ° . - 3 3 . . ; X.
10300 BLaDi: o o tar o o 60 & % 15 de & & B B 60 3 E B R TE B R S N E S E U B A ® W W W E S W W e R W 8 W G R s ke X.
10303 62. O 3 . § . ‘ 0 = . 5
10306 63. 0 : 5 . X.
10309 64. O . s X.
10312 65. O 5 X.
10315 66. O 5 5 . . X.
10318 67. 0 - . i . . 3 ; . LLXXX.
10321 68. 0O W . 5 i3 . . . . . s . LLXXX.
10326 69, O : 5 . 5 . . . 5 2 s . LXXXX .
10327 70. O s . g 5 z ‘ s 3 . P . XXXXX
10330 7. o -0 5 - w5 ww w5 S E R BE s WE E W m oW s Wy W o mi e e s ow SRR SW s AR E L w XXXXX
10333 72. 0. e = : . . . . 5 p XXX
10336 73 o i 5 I » . o . . s OO .
10339 74 0 = D B . . . . . ¥ JOOOXXXXX
10342 75 0 . » . . . B o 3 d XXX .
10345 76 0. . 5 . 5 . . . . XXXXXXXXXX .
10348 77 . 0 . o o . . = < XOOOOAOOOOAOOOOOONXAXXXXXXX .
10351 78 0. . . . . . OOOOOOOBXXXXXXXXXXXXX .
10356 79 0. . . . . < O00000OOOOOOOOOOOOOXNXXXX
10357 80. 5 B s i 0o . . . . < 000000OOOONCOOONNXNXXXXXX .
T0400 BVa v o v m o o @ ol B o (5 S Ge cmn B owe b @ e m e b W IR (o SRR S R M I U U R XOOBOOOOOOOOOOOOXXXXXXXXX .
10403 82 . . 0. . 3 z 3 g XXXXX .
10406 83. 5 (s . . . - " XXXXX.
10409 84. 0 » . z . q . XXXXX.
10412 85 . 0 5 . . . . . . XXXXX.
10415 86 5 o . 5 . . 5 s % s XXXXX.
10418 87 0 . . X.
10421 88. v 0 5 5 3 ; i 3 X.
104626 89 o} . ' X
10427 90 . o] : r 3 s X.
10430 91. . . . . . . Os 5 o 56, 5 5 5 % B 5 8 B e B E G 5 E S E 5 EE E SE B W P — e L L %
10433 92 «0 e X.
10436 93 0. " . « Xs
10439 9% o] i 5 " s X.
10442 95 0 % . X
10445 96. o] X
10448 97. O . 5 Ls
10451 98. O . g Lz
10456 99. O " . . & Lo
10457 100. © : . . 3 A 5 s . i 3 - £
10500 10%. © « & 5 0 0 25 5 3 @ 5 w @ 5 & 5 Vs ® e B g s mw s W B T Ls
10503 102. O . . . . 5 : 5 5 : 5 L.
10506 103. O . 3 . 5 . 5 « . . . Ls
10509 104.0 3 0 “ - . . ] L.
10512 105.0 5 ) . . " s " . Ls
10515 106.0 % . . . : - 5 L.
10518 107.0 5 s . . < s . s L.
10521 108.0 s » s . o s : L
10526 109.0 2 " s . - < S v 5 Ls
10527 110.0 : & % . . . . . g |
10530 11100 o v v 0w o 2w @ s e R R S e e e A I PO R G R B
10533 112.0 i s . s . . " . . L,
10536 113.0 - . . 5 v . . s Ls
10539 114.0 . v . . . . . s L.
10542 115.0 g : . 7 5 i 5 . : L
10545 116.0 g . . . . “ . . a L
10548 117.0 ¥ . “ . . . . G 3 L=
10551 118.0 s i . . . . . . y . G
10554 119.0 s s . ‘ . . . 3 3 : (i
10557 120.0 : . % v 5 . s . » 4 . Lo
10600 121.0--=-<-=- pe==ececce cceccccce R gocecmeces esceseeee- emomcenes R s R soceees cee, vocccece D L.



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

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERICD BASIN MAXTMUM TIME OF
OPERATION STATION FLOW PEAK 6-HOUR 26-HOUR 72-HOUR AREA STAGE MAX STAGE
HYDROGRAPH AT $8-3 118. 4.05 13. 13. 13. .04

#a® NORMAL END OF HEC-1 ***
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LINE

w N

® N O W

1
12
13
16
15
16

HEC-1 [NPUT
Do Sears 1 camer o IR Ble < attone Gin vomtarasa o - T Veormntas Biiins 5ues Tunnran 10
ID East Trailer Park 10-Yr., 6 Hr. Storm Runoff using MCUHP1
7 3 121
10 5 2
KK S8-8
KM SUB-BASIN SB-8
BA .060
IN 15
P8 1.899
PC .000 .008 .016 .025 .033 .041 .050 .058 .066 .074
PC .087 .099 .118 .138 .216 377 .834 911 .931 .950
PC .962 972 .983 991 1.000
Ly .568 .150 56.000
uc .267 . 161
UA 0 5 16 30 65 7 84 90 96 97
UA 100
22
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* * ol L
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * b U.S. ARMY CORPS OF ENGINEERS "
‘ SEPTEMBER 1990 * i . HYDROLOGIC ENGINEERING CENTER L
* VERSION 4.0 ® ” 609 SECOND STREET L
* L » DAVIS, CALIFORNIA 95616 4
* RUN DATE 03/13/1992 TIME 06:463:00 * * (916) 756-1104 *
L3 & L ] -
PP e e a2 2 T TR LR A A L LA b A A g b A a2 2233 2242222l etddddssddssddd

East Trailer Park 10-Yr., 6 Hr. Storm Runoff using MCUHP1

310 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
[pPLOT 2 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
I7 HYDROGRAPH TIME DATA
NMIN 3 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 121 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NDTIME 0600 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION [NTERVAL .05 HOURS

TOTAL TIME BASE 6.00 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT



STATION s8-8

(0) OUTFLOW

0. 20. 40. 60. 80. 100. 0. 0. . 0. 0. 0. 0.
(L) PRECIP,  (X) EXCESS

.00 .00 .00 .00 .00 .00 .00 .00 .20 .15 .10 .05 .00

JAHRMN PER
10000 10-=-==<=---- SEe s pPSmnCCCoT g Ry afisms e B b hhy S RIS RS o DTS et i i i i Leeeeeecae .
10003 . . . . s ¥
10006
10009
10012
10015
10018
10021
10026
10027
10030
10033
10036
10039
10042
10045
10048
10051
10054 . . . . . .
10057 20.0 . s . . . . . . . 5 .
10100 21.0. = « + o o o o o o = o o« o o o s s s s s s s o o o s s o s s 8 s o s s 6 8 s s e s 4 s e s s s e s s e s s s e o o
10103 22.0 . ¢ ‘ . . . . . . .
10106 23.0 . . . . . . . . . . .
10109 26.0 ‘ . . . . . . . . . .
10112 25.0 . . . . . . . . . . .
10115 26.0 . . . . . . . . v
10118 27.0 . . . . . . . . .
10121 28.0 . s . . . . . . .
10126 29.0 . . 5 . . . . . .
10127 30.0
10130 31.0
10133 32.0 5 . . . . . . .
10136 33.0 . z . . . ' . . . . . . L.
0
0
0

— b b b b B —b > b
0000000000 O0OO0 ° =

10139 34.
10162 35.
10145 36. ; - - . .
10148 37.0 . . . : ; - . . . . . £s
10151 38.0 ) : : . . . . ; ‘ . - ks
10156 39.0 . . . : . - : . . . . e
10157 40.0 . . = . . . . . ” < . L.
10200 41.0. . . . . . . R .
10203 42.0 . s " . y . . . . . . L.
10206 43.0 . - . . . ; . . . . . L.
10209 44.0 . . . . - . . : . . . =
10212 45.0 . . . . . ; . . . . . Le
10215 46.0 . . : ; - " . . . . - L.
10218 47.0 . ’ . . . . . . . . . X.
10221 48.0 . . . . . . . . . . . X.
10226 49.0 . . . . . . . s . . . X.
10227 50.0 . . . . : . . . . . . X.
10230 51.0. = o « o = o o o o o o o o o o s s o e e s s s s e e e e s s s e s e u e e e e s e e e e e e oo s e oK
10233 52.0 . . . . 5 . . . . . . X.
10236 53.0 . : . . . . . s : 5 . X.
10239 54.0 . . . . ; " . . . . . X.
10262 55.0 . . s i . - . : . . . X.
10265 56.0 . . . . . s . . . . . X.
10248 57.0 . . . . . . . . : . . X.
10251 58.0 . > . ’ . . . - . . . X.
10254 59.0 . . . . - . . . 5 : . X.



10257
10300
10303
10306
10309
10312
10315
10318
10321
10326
10327
10330
10333
10336
10339
10342
10345
10348
10351

10354
10357
10400
10403
10406
10409
10412
10415
10418
104621

10626
10627
10430
10433
10436
10439
10442
10445

104648
10451

10454

10457
10500

10503

10506
10509
10512
10515

10518
10521
10526
10527

10530

10533

10536
10539
10542

10545

10548
10551

10554

10557

10600 121.0-------- R B

60.0 X
T 7 T T T X.
62.0 . LX.
63.0 . LX.
64.0 . LX.
65. 0 - LX.
66. 0 o LX.
67. 0 LLLXXX.
68. 0 LLLXXX.
69. 0 . LLLXXX.
70. LLLXXX.
7. « 0 : 5 3 83 s @& 8w 3 9 TR w9 W W MM B e E W S s M os o LLLXXX.
72. B LLLLLXXXXXXX .
73. (o} . LLLLLXXXXXXX .
74, o . . LLLXXXXXXXXX .
75. 0. . XOOOOOOMXX .
76. .0 . 5 XXOOOOOOXX o
7. 0 . LXOOOOOOOOOOOOOOOOOOOOOXXXXXXXXXX «
78. .0 LXOOOOOEOOOOOOOOOOOONNONXXXXXXXXX .
7. " LXOOOOOBOOOOOOONOOOOOOOOOOOONNXXXNX .
80. o . LXOXXOOOAOO0OOOOOOOOOOOONNXXXXXXXXX o
BY. & ¢ ¢t e s e e 4 e e e s s s s e oe e o e I LXOOAOOOAOOBOOOOOOOOOOOOONXXXX
82. W % . LXXXXX .
83. 0. . LXXXXX.
84. (o] . LXXXXX .
85. o] LXXXXX .
86. . LXXXXX .
87. o 0 . LX.
as. 0 - LX.
89. 0 . . X,
90. 0 . . LX.
M www Oi i v 5 3 5 % » 5 s @ s o w i@ o w8 e . & & @ B & & w@ W & @@ ¥ w e R R o s e e e LX.
92. o] » X.
93. o] - . X.
9. s X
95. X.
9. 0 . X.
97. O . X.
98. 0 Xa
99. 0 5 . a X.
100. O . : s X.
10105 5 « 5 % 5 % @ & (@ & s B & » ow e oW e s o wowe wom 8 B @ 3 EE s B P i WM e B RW BEE W e R X«
102.0 5 Ls
103.0 . . L.
104.0 . » A Ls
105.0 . o 5 » Le
106.0 . . . Le
107.0 . . & L.
108.0 - s - : Ls
109.0 = & @ s ke
110.0 = o . c L.
11 [ o PO R e i W s M e M e @ Wi WA w e wowe wi e BE kA CEN BEG W ass 8 Ees w oake
112.0 % g . . L.
113.0 : “ . L
116.0 . . » L.
115.0 % 5 " L
116.0 3 " - s . L.
117.0 " 5 # o w L.
118.0 & o @ » 1=
119.0 " = . " Ls
120.0 i . @ 5 L.



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

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERICD BASIN MAXITMUM TIME OF
OPERATION STATION FLOW PEAK 6-HOUR 26-HOUR 72-HOUR AREA STAGE MAX STAGE
HYDROGRAPH AT SB-8 98. 4.05 10. 10. 10. .06

wa® NORMAL END OF HEC-1 ***



Greo - G hr.

LINE

Easl [Tobi/ MHome /~2r K

HEC-1 INPUT
)+ [ —  p— e Ly monnne (R, I B s siwses T sz 4 B saoalis § siie 10
ID East Trailer Park 100-Yr., 6 Hr. Storm Runoff using MCUHP1
7 3 121
10 5 2
KK S8-8
KM SUB-BASIN SB-8
BA .060
IN 15
PB  3.198
PC .000 .008 .016 .025 .033 .041 .050 .058 .066 .074
pPC .087 .099 .118 .138 .216 377 .836 911 .931 .950
PC .962 972 .983 .991 1.000
Ly .568 .150 56.000
uc .217 .128
UA 0 5 16 30 65 7 84 90 9% 97
UA 100
22

PAGE

1
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* - t
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * » U.S. ARMY CORPS OF ENGINEERS =
' SEPTEMBER 1990 » L HYDROLOGIC ENGINEERING CENTER .
. VERSION 4.0 * * 609 SECOND STREET b
« ® Ls DAVIS, CALIFORNIA 95616 -
* RUN DATE 03/12/1992 TIME 06:51:05 * * (916) 756-1104 ¥
v ®

AR AT TR AT ARV V RNV AVTOVROSTAT VOOV NOCOS LA dd it l et il dadisd il ietisetssyey

East Trailer Park 100-Yr., 6 Hr. Storm Runoff using MCUHP1

3 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 2 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
7 HYDROGRAPH TIME DATA
NMIN 3 MINUTES IN COMPUTATION INTERVAL
IDATE i 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 121 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NDTIME 0600 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .05 HOURS

TOTAL TIME BASE 6.00 HOURS

ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT



STATION S8-8

(0) OUTFLOW

0. 40. 80. 120. 160. -  200. 0. 0. 0. 0. 0. 0. 0.

(L) PRECIP,  (X) EXCESS

.0 0 0 .0 0 0 .0 0 0 3 2 1 0
JAHRMN PER
10000 10-=-<----- L R R e seeeseeee R et ememeeeene someeanans iemeeenens semmmaenen soeemeeaa- :
10003 20 L.
10006 30 b
10009 40 L.
10012 S0 . . . i i : . : . ] L.
10015 60 . . . . . 2 . . . 3 L.
10018 70 . . % . . - - . . L.
10021 80 s . . ks
10026 9.0 L.
10027 10.0 . . . . . ; . . . b
TOOBE TH0L o v e o6 5 5 5 5 5 8 & 5§15 8 S 5 § B8 & 6 5 8w ce wmoe e owow ew s e e e a o w8 e w e w e  a m e L
10033 12.0 ’ . L
10036 13.0 . L
10039 14.0 i . . L
10042 15.0 L
10045 16.0 . L
10048 17.0 L
10051 18.0 . L
10056 19.0 L
10057 20.0 L.
TOTOD 2100w 40 x ¢ wiie o wiie o mite o mom o mom 8 5 6 9i6 8 W@ 5 6 96 SRS FH G GK B NI S SRE BE B8 W W s EE L.
10103 22.0 L
10106 23.0 L
10109 24.0 . . . L
10112 25.0 # . L
10115 26.0 . . L
10118 27.0 L
10121 28.0 L
10126 29.0 . . L
10127 30.0 i ; : . . . . . ; i i
JOUB0 3100 6 o & o e s wiom o wie oo om e o e G EE S EE S RE B M BE S MW s MW S W NS N R W L.
10133 32.0 . . . i ; . Ls
10136 33.0 . . . . ‘ . L.
10139 34.0 ; ; . - . . . . . Ls
10142 35.0 . L.
10145 36.0 . . " ; . . ’ . . . L.
10148 37.0 . . . . . s . . - . L.
10151 38.0 . . . ¢ . . 5 . . . L.
10156 39.0 . . . . . . . . . . L.
10157 40.0 . . o . . - ; . . . L.
10200 41.0. . « « « « . . T P e s EE MK G RS ¢ m e W E e
10203 42.0 . . . . . . . . . . . L.
10206 43.0 i . . . . . . . . . ‘ 1
10209 44.0 . . . s ‘ . . . . . . L.
10212 45.0 . ‘ > " . . 5 . . . Le
10215 46.0 . . . . . : . . . . L.
10218 47.0 i . . . . . . . . s . s
10221 48.0 . . . . . . . . . . " L.
10226 49.0 : . : . . . . . 5 s . Ls
10227 50.0 . - . . . : » . . . - L.
10230 BHi0. o v o o mor w3 e E B G N BE S WA N B B e wi £ om M e e mom momoy e om e s b
10233 52.0 s . " . . : . . . . . Ls
10236 53.0 . . 4 2 . . . 2 . . . ts
10239 54.0 . . . . . . ¥ . . . . L.
10262 55.0 . . . . . : . . . . 5 s
102645 56.0 : . " - . . : 4 . . - i
10248 57.0 . . . ; . . . . . . . X.
10251 58.0 . . : . . . . . . . . X.

10256 59.0 5 . . . . . . . . . - X.



e

10257
10300
10303
10306
10309
10312
10315
10318
10321
10326
10327
10330
10333
10336
10339
10342
10345
10348
10351
10354
10357
10400
10403
10406
10409
10412
10415
104618
10421

10426
10427
10430
10433
10436
10639
104642
10445

10448
10451

10454
10457
10500
10503
10506
10509
10512
10515

10518
10521

10526

10527
10530
10533
10536
10539
10542
10545
10548
10551

10554
10557

60.0 v . ‘ . . . . X.
T YA T T T L T TP X.
62.0 . . : X.
63.0 A . ‘ - &
64.0 " . 0 . X.
65.0 5 . . . X.
66.0 g . . . . X.
67.0 . : - 2 LLXXX.
68. 0 - . . . LLXXX.
69. 0 : . LXXXX.
7. 0 - . ; : - . - ; ; . . OXXXXX.
< T T e I T LT T XXXXX.
72. 0 XXXXXXXXXX .
7. o. XXXXXXXXXX .
7. .0 XXXXXXXXXX .
7s. ] XXXXXXXXXX .
76. 0 ; : XXXXXXXXXX .
. 0. XOOCOXXXXHXXXXXXXXXXXXXXXX
78. 0 . DOOOXXXXKXXXXXXXXXXXKXXXKXXX .
7. : 0 ’ ; XXOOCXOXXXXXXXXXXXXXXXXXXX o
80. ; : . 0. . ; . . SOOOOOOXXHXXKXXXXXUKXXXXX .
Bl. i s mm s v s s EE S WA MW s A Di 3 st 2 sim o mom o wmie s omn e WG e S JOOOOUXXXXXXHXXXXXXXXXXXXXXX .
82. 0 XXXXX .
83. ] 8 XXXXX .
8. 0 XXXXX.
8s. . 0 . OXXXXX.
86. .0 . . o XXXXX.
87. o : . . . X.
88. . 0 5 5 - X.
89. o] = . s . X.
90. 0 v 5 i X.
91. Bl s 6 ¢ w s s w e s e e e w e e e GBS B R A B E A WS P MW A S E S s s we o me mome e v wow e X.
92. o0 . 5 X.
93. O X.
9. 0 X.
95. 0 5 . %:..
96. 0 4 X.
97. 0 . L.
98. 0 & . s
99.0 5 . . C . . . o (L
100.0 . . 3 e s ¥ . “ L.
1010 5 s 5 6 5 35 5 & % 8 8 & v s @ 3 o ® w o wmo 8 % 4 %@ P WA WE G WE s O 8 N W os w e mom D g o (e
102.0 . . . 5 % . Ls
103.0 : . : . . . - L.
104.0 v . . & . “ . . = 5 bs
105.0. . 5 v - . . L.
106.0 . . ) . ‘ . . - : s
107.0 - v s . . - * . Le
108.0 . " . . = . . ke
109.0 . c 5 . 8 o . . & L.
110.0 5 . . . . & . X ¥ . Le
L L & % % s Bm s om® o o o e e e e mE RwoE u e e % ome s @ ehe
112.0 : . - . . . » - Ls
113.0 . = : S 5 = . 5 . = ke
116.0 s g . . . & . . . - G
115.0 . 5 - - . - . . 5 % L.
116.0 & : ® . . . . . . . - La
117.0 . . . . . o . = 3 5 L.
118.0 s % . . . . . . . . . L.
119.0 s . . 3 . . . . v . 5 L.
120.0 . : ® . . . B . . . . L.
10600 121.0---<---- s PR JREEEE e APTOSCITCS i aSSReaeae P s S Tea o i e e saReE s esemiEe L.



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

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERICO BASIN “MAX I MUM TIME OF
OPERATION STATION FLOW PEAK 6-HOUR 26-HOUR 72-HOUR AREA STAGE MAX STAGE
HYDROGRAPH AT s8-8 187. 4.05 18. 18. 18. .06

*#¢ NORMAL END OF HEC-1 #=*



APPENDIX "C"

HEC-2 Computation Runs



1700.00

1800.00

1850.00

1900.00

1960.00

2000.00

2056.00
2055.00
20746.00

540.
550.

570.
580.
590.

610.
620.

640.
650.

910.
920.
930.
90.
950.

970.
980.

1000.
1010.
1020.
1030.
1040.
1050.
1060.
1070.
1080.
1090.
1100.
1110.
1120.
1130.
1140.
1150.
1160.
1170.
1180.
1190.

OO0 000

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn-

G e B e s s b= e o= = o

= e ot s omt b s e e B B 6 b 0 Gme

o o= b b= s o s e s ot

= o= o= o= b= o= o=

RM LWE
R LW E -
M LV E >
ML E ‘
W E :
MRLM E .
MORLY E .
M RLW E .
M RL E .
M RLE E .
M RLW E .
M RLW E .
M RLW E .
M R.LW E .
M R.LW E .
M ORLW E .
MORLWE .
M RLW E .
M RLW E .
M RLYE .
M RLWE .
MW RLWE .
M RLW E .
M .RLW E .
M .RLW E .
M O.RLW E .
M .RLWE .
M RLWE .
N .RLWE .
W .RLWE .
M .RLY E.
M .RLVE.
M.RLWE.
M.RLWE.
M. RLWE.
M. RLWE.
M. RL WE.
M. R LEE.
M. R WE.
M. R WE.
M. R WE.
M. R WEL
M. R WE.L
M. R ME.L
M. R WE.
M. R ME.
M. R WE.
M. RWE.
K. R WEL
M. R WE
. RL E
M. LR \E
M. LR E
ML R E
L.RN E
IR. W E
IR . M E
LlR. M E
.M .E
M ORLLE
N, RL. E
", <RUE
Mo . REL
. . RLE
. LR
1 ’ o b



2100.00
2200.00
2300.00

1200.
1210.
1220.



13MAR92

08:03:58

HEC-2 WATER SURFACE PROFILES

Version

6,6.2;

May 1991

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

LL Date: 10/7/91

SUMMARY PRINTOUT TABLE

*  2200.

SECNO
1100.000
1200.000
1300.000
1400.000
1500.000
1600.000
* 1700.000
* 1800.000

1850.000

1900.000
*  1960.000
#  2000.000
*  2054.000
*  2055.000
*  2074.000
*  2100.000

XLCH

.00

100.

100.

100.

100.

100.

300.

50.

50.

40.

54.

14

19.

26.

.00

00

00

00

00

00

00

00

00

00

00

00

00

150

ELTRD

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

ELLC

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

ELMIN

80.00

80.30

80.90

79.90

79.30

80.40

80.10

80.50

80.70

80.90

85.59

85.30

85.30

85.60

86.40

86.60

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

CWSEL

85.00

85.54

85.98

86.43

86.58

87.06

87.46

88.63

88.69

88.71

89.26

89.25

89.80

90.23

91.05

92.42

92.52

CRIWS

.00

.00

.00

.00

.00

.00

87.46

.00

.00

.00

89.80

90.23

91.05

92.462

92.52

THIS RUN EXECUTED 13MAR92

EG

85.67

86.13

86.51

86.82

87.19

87.50

88.21

88.96

89.05

89.19

89.25

89.25

89.93

90.23

92.49

93.87

946.01

10*KS

48.93
41.78
34.34
26.30
34.99
23.70
38.43
16.18
17.32
23.45

.55

.02

18.06

50.80
40.42

446.02

VCH

7.50

6.96

6.56

5.79

7.31

6.15

7.76

5.66

6.45

.31

4.06

.60

10.38

10.37

10.462

PAGE 10

08:04:04

AREA
229.12
234.14
268.49
287.26
261.34
278.72
'229.45
.325.85
391.26
350.26
1982.76
5935.78
509.36
1712.05
151.41
157.19

154.35

01K

196.43

210.39

232.07

265.18

229.91

279.36

219.37

338.11

326.76

280.84

1838.50

9597.82

320.06

2047.31

190.82

213.90

204.99



13MARS2 08:03:58 PAGE 11

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10*Ks VCH AREA .01K

*  2300.000 .00 .00 .00 86.85 1360.00 92.73 92.73 96.18 44.00 10.47 156.76  205.02



13MAR92

08:03:58

LL Date: 10/7/91

SUMMARY PRINTOUT TABLE

SECNO
1100.000
1200.000
1300.000
1400.000
1500.000
1600.000
*  1700.000
*  1800.000

1850.000

1900.000
*  1960.000
*  2000.000
*  2054.000
¥ 2055.000
*  2074.000
*  2100.000
®  2200.000

*  2300.000

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

150

CWSEL

85.00

85.54

85.98

86.43

86.58

87.06

87.46

88.63

88.69

88.71

89.26

89.25

89.80

90.23

91.05

92.42

92.52

92.73

DIFWSP

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

DIFWSX

.00

.56

b

46

.15

.49

.60

1.17

.06

.02

.53

.01

.55

43

1.37

.10

.21

DIFKWS

.60

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

8 8 8 8

TOPYID

145.87

122.71

126.85

156.00

142.96

168.00

145.83

145.00

171.00

167.39

1100.00

3300.00

503.25

640.01

53.03

53.05

53.05

53.06

XLCH

100.00

100.00

100.00

100.00

100.00

100.00

300.00

50.00

50.00

60.00

40.00

56.00

1.00

19.00

26.00

PAGE

12



134AR92

SUMMARY OF ERRORS AMD SPECIAL NOTES

CAUTION
CAUTION
CAUTION

WARNING

WARNING

WARNING

CAUTION
CAUTION
CAUTION

CAUTION
CAUTION
CAUTION

CAUTION
CAUTION
CAUTION

CAUTION
CAUTION
CAUTION

CAUTION
CAUTIOM
CAUT IOM

CAUTION
CAUTION
CAUTION

SECNO=
SECNO=
SECNO=

SECNO=

SECNO=

SECNO=

SECNO=
SECNO=
SECNO=

SECNO=
SECNO=
SECNO=

SECNO=
SECNO=
SECNO=

SECNO=
SECNO=
SECNO=

SECNO=
SECNO=
SECNO=

SECNO=
SECNO=
SECNO=

08:03:58

1700.000
1700.000
1700.000

1800.000

1960.000

2000.000

2054.000
2054 .000
2054.000

2055.000
2055.000
2055.000

2076 .000
2074 .000
2074 .000

2100.000
2100.000
2100.000

2200.000
2200.000
2200.000

2300.000
2300.000
2300.000

PROFILE=
PROFILE=
PROFILE=

PROFILE=

PROFILE=

PROFILE=

PROFILE=
PROFILE=
PROFILE=

PROFILE=
PROFILE=
PROFILE=

PROFILE=
PROFILE=
PROFILE=

PROFILE=
PROFILE=
PROFILE=

PROFILE=
PROFILE=
PROFILE=

PROFILE=
PROFILE=
PROFILE=

PAGE

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL .

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC EMERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL
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for MS/PC-DOS micro computers

I

I

| Interactive Summery Printout
|

| May 1991

NOTE - Asterisk (*) at left of profile number
indicates message in summary of errors

list

LL Date: 10/7/91

Summary Printout

» % % % & % % »

SECNO

1100.
1200.
1300.
1400.
1500.
1600.
1700.
1800.
1850.
1900.
1960.
2000.
2054.
2055.

00
00
00
00
00
00
00
00
00
00
00
00
00
00

2074.00

2100.

00

2200.00

2300.

00

1360.
1360.
1360.
1360.
1360.
1360.
1360.
1360.
1360.
1360.
1360.
1360.
1360.
1360.
1360.
1360.
1360.
1360.

00

888888888

85.00
85.54
85.98
86.43
86.58
87.06
87.46
88.63
88.69
88.71
89.26
89.25
89.80
90.23
91.05
92.42
92.52
92.73

QCH

870.62
860.31
918.72
665.96
816.09
706.26
1013.87
857.25
940.60
982.28
557.38
269.71
342.08
63.41
1060.77
1127.92
1161.63
1097.79

VCH

7.50
6.96
6.56
5.79
7.31
6.15
7.76
5.31
5.66
6.45

.92

.31
4.04

10.38
10.37
10.42
10.47

EG

85.67
86.13
86.51
86.82
87.19
87.50
88.21
88.96
89.05
89.19
89.25
89.25
89.93
90.23
92.49
93.87
96.01
96.18

Qcul

LV

[=
(=]

.
o
Q

.
[=]
o

8

8888888838888

o
o



(&= 116C cfs WirH EXisTiAGe —HARXVEC

13MAR92 08:00:15

THIS RUN EXECUTED 13MAR92

HEC-2 WATER SURFACE PROFILES

version 4.6.2; May 1991

T1 Grenite Reef Channel - 900 ft. South of McKellips Rd. to 300 ft. North
T2 McKellips Rd. & 84th St. - Proj. No. 692102
T3 By: JLL Date: 10/7/91

J1  ICHECK NG NINV IDIR STRT METRIC HVINS Q WSEL
0 +.0049 1160 84.6
NC .025 .025 .03 .1 3
X1 1100 14 1927 1962 0 0 0
X3 10
GR 84.6 1900 84.2 1922 84.6 1927 80.0
GR 86.2 1962 83.6 2002 85.1 2017 82.7
GR 8.6 2023 84.6 2025 83.6 2027 83.4
X1 1200 14 1922 1960 100 100 100
X3 10
GR 84.9 1900 85.0 1916 85.8 1922 80.5
GR 80.3 1950 84.9 1960 83.6 1988 85.7
GR a3.1 2021 85.1 2026 83.9 2027 83.9
X1 1300 14 1917 1961 100 100 100
X3 10
GR 85.4 1900 85.5 1908 87.4 1917 80.9
GR 85.4 1961 84.2 1967 © 8.2 1974 86.2
GR 83.5 2021 85.6 2026 84.5 2026 8.4
X1 1400 14 1925 1956 100 100 100
X3 10
GR 85.8 1900 85.9 1921 86.3 1925 .
GR 85.5 1956 84.6 1965 8.6 1997 86.1
GR 8.0 2020 86.0 2026 85.1 2028 8.8
x1 1500 12 1928 - 1953 100 100 100
X3 10
GR 86.6 1900 86.1 1928 80.4 1937 .3
GR 84.5 1989 86.5 2015 8.3 2019 84.3
GR 8.7 2026 85.4 2043
x1 1600 16 1929 1954 100 100 100
X3 10
GR 86.8 1900 86.6 1929 80.5 1939 80.4
GR 84.9 1987 85.1 2011 86.7 2015 8.7
GR 86.6 2021 86.9 2023 86.1 2026 85.9

1941
2020
2047

1940
2015
2048

1937
2015
2053

1939
2013
2056

1942
2020

1946
2018
2048

FQ

58

&2

85.2

PAGE

08:00:15

1950
2021

1949
2020

1952
2020

1961
2019

1953
2026

1954
2019

1



BREX

X1
X3
GR
GR
GR

NH
x1

Se8&

NH
x1

X3’

GR
GR
GR

NC
X1

S88&

13MAR92

1700

10
87.1
86.2
86.6

1800

10
87.1
80.6
87.6
86.9

1850

10
87.3
88.0
85.7

1900

10
87.9
80.8
88.2
87.0

.025
1960

10
87.0
88.0
84.8

.015
2000
88.52
86.18
86.56

.025
2054

10
86.8
89.7
89.7

Begin 6 ft. High Block on West Side of Channel

08:00:15

12

1900
2011
2026

16

1900
1949
2014
2045

1900
1961
2019

1900
1953
2013
2100

.025
13

1000
1900
2000

.015
15
350
1850
2100

.03
15

1400
2000
2037

1928

87.2
87.5
86.3

1927

1928
1928

87.6
87.1
88.2

1928
1928

88.3
88.2
85.8

.03
1900

87.4
85.9
88.6

.015
1800
88.27
86.06
87.24

.025
1983

87.3
89.1
89.1

1957

1928
2015
2046

1960

1906
1958
2018

.03
1961

1909
1976
2022

.03
1962

1913
1962
2017

2050

1200
1940
2050

2050

500
1900
2500

“.1
2037

1700
2004
2200

100

80.4
85.2

87.8
80.9
88.3

87.46
85.83
87.99

100

1941
2018

300

1927
1960
2018

.025
50

1928
2007
2025

.025
50

1928
1972
2018

1400
1946
2100

1000
1950

1900
2013

300

86.2
87.0
838.0

2025
50

80.8
87.9
86.9

87.9
80.9

40
86.71
85.59
88.77

b4

B23
== 00

1967
2019

1933
1975
2022

1962 *

2014
2100

1934
1996
2022

1600
1971

1500
2000
3500

1936

2650

86.8
87.3

2100

N~

2100

81.1
87.4
87.2

86.27
86.44

88.8

2a3s
~N W N

PAGE

1957
2023

1942
2007
2025

1951
2017

1943
2009
2026

1800
1977

1800
2050
3650

1983
2028
2500

2



GR

X1
GR
GR
GR

X1
GR
GR

X1
GR
GR

88=x=

13MARS2

2055

10
86.8
89.7
89.7

2076
96.5
90.1

08:00:15
13 1983 2037 1
1400 87.3 1700 87.5
2000 89.1 2004 88.4
2037 89.8 2040 95.8
Begin 6 ft. High Block Wall on East Side of Channel
12 2014 2039 19
1986.9 90.5 1987 90.0
1997 89.3 2016 85.6
2040 95.7 2040.1

89.7 .
Sta. 21400 = Sta. 11+00 City of Scottsdale’s Channel Improvement Plans

2100
97.6
86.4

2200
97.7
86.6

2300
97.7
86.85

10 2015
1986.9 91.6
2023 86.6
10 2012
1986.9 91.7
2022 86.6
10 2013
1986.9 91.7
2022 86.85

2037
1987
2032

2036
1987
2031

2035.5
1987
2030

1900
2013
2040.1

19
1990
2022

26
1991
2037

1991
2036

1991
2035.5

89.3
85.8

B 8
~N N 9

b
-
~N

1936
2020

1993
2030

2000

2040

2000
2040

2000
2040

90.2
96.4

91.0
96.2

PAGE 3

1983
2028

1994
2039

2015
2040. 1

2012
2060.1

2013
2040.1



13MAR92 08:00:15 PAGE 3

SECNO DEPTH CWSEL CRIWS WSELK EG HY HL OLOSS L-BANK ELEV

Q QLo QCH QRrRO8 ALO8 ACH ARCS voL THA R-BANK ELEV
TIME vLo8 VCH VRO8 XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLosL XLCH XLOBR ITRIAL 10C ICONT CORAR TOPWID ENDST

*PROF 1

CCHv= .100 CEHv= .300

*SECNO 1100.000

3265 DIVIDED FLOW

3280 CROSS SECTION 1100.00 EXTENDED 1.42 FEET
1100.000 .82 84.82 .00  84.60 . 85.45 .64 00 00 8.60
1160.0 35.2 793.3 331.5 13.5 109.7 7.7 .0 .0 8.20
.00 2.60 7.3 .16 .025 .030 .025 ,000 80,00 1900.00
.004896 0. 0. 0. 0 0 5 00  143.86 2047.00
*SECNO 1200.000
3265 DIVIDED FLOW
3280 CROSS SECTION 1200.00 EXTENDED 1.48 FEET
3495 OVERBANK AREA ASSUMED NOM-EFFECTIVE, ELLEAs 85.80 ELREA= 84.90
1200.000 5.08 85.38 .00 .00 85.90 .52 .43 .01 85.80
1160.0 .0 767.0 393.0 .0 118.1 9.8 .5 3 84.50
.00 .00 6.49 4.06 .000 .030 .025 .000 80.30 1923.43
.003825 100. 100. 100. 2 0 0 .00  119.83  2048.00
*SECNO 1300.000
3265 DIVIDED FLOW
3280 CROSS SECTION 1300.00 EXTENDED 1.36 FEET
3495 OVERBANK AREA ASSUMED NOM-EFFECTIVE, ELLEA= 87.40 ELREA= 85.40
1300.000 4.86 85.76 .00 .00 86.26 .50 .36 .00 87.40
1160.0 .0 829.9  330.1 .0 131.6 88.7 1.0 .6 85.40
.01 .00 6.32 3.72 .000 .030 .025 .000 80.90 1922.06

.003412 100. 100. 100. 2 0 0 .00 121.02 2053.00



13MAR92 08:00:15

SECNO DEPTH CWSEL CRIWS

Q QoLo8 QCH QRO8
TIME vLo8 VCH VRO8
SLOPE XLo8L XLCH XLOBR

*SECNO 1400.000
3280 CROSS SECTION  1600.00 EXTENDED

WSELK
ALO8
XNL
ITRIAL

1.39 FEET

3495 OVERBANK AREA ASSUMED NOM-EFFECTIVE, ELLEA=

1400.000 6.28 86.18 .00
1160.0 .0 626.6 533.4
.02 .00 5.8 3.9
.002904 100. ~ 100. 100.

*SECNO 1500.000
3265 DIVIOED FLOW

3280 CROSS SECTION  1500.00 EXTENDED

1500.000 7.07 86.37 .00
1160.0 3.3 767.1 409.6
.02 .93 7.06 6.02
.003461 100. 100. 100.

*SECNO 1600.000
3265 DIVIDED FLOW

3280 CROSS SECTION  1600.00 EXTENDED

1600.000 6.66 86.86 .00
1160.0 6.0 6442 511.8
.03 .85 5.87 3.81
.002290 100. 100. 100.

*SECNO 1700.000
3265 DIVIDED FLOW
3280 CROSS SECTION  1700.00 EXTENDED

3685 20 TRIALS ATTEMPTED WSEL,CWSEL

.00
.0
.000
2

.97 FEET

.00
3.5
.025
2

.96 FEET

.00
4.7
.025
2

.92 FEET

EG
ACH
XNCH
1oc

HY
ARCB
XNR

86.30 ELREA=

86.58
107.2
.030
0

86.96
106.1
.030

87.25
109.7
.030
0

.40
133.7
.025
0

.58
102.0
.025

.40
134.5
.025

.32
2.0
.000
.00

2.6
.000
.00

oLosSs

ELMIN
TOPYID

1.2
79.30
137.85

.02
1.5
80.40
167.71

PAGE 3

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

86.30
85.50
1925.25
2056.00

86.10
85.20
1902.39
2043.00

86.60
. 85.40
1900.00
2048.00



13MAR92 08:00:15
SECNO DEPTH CWSEL CRIWS
Q QLo QCH QRO8
TIME vLO8 VYCH VROS8
SLOPE XLO8L XLCH XLO8R

3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

1700.000 7.12 87.22 87.22
1160.0 1.4 938.4 220.2
.03 .66 7.56 3.19
.003937 100. 100. 100.

“SECNO 1800.000

3280 CROSS SECTION  1800.00 EXTENDED

3302 WARNING:

1800.000 7.92 88.42 .00
1160.0 551 7.7 327.2
.05 2.19 5.03 2.84
.001564 300. 300. 300.

16490 NH CARD USED
*SECNO 1850.000

3280 CROSS SECTION  1850.00 EXTENDED

WSELK
ALO8
XNL
ITRIAL

.00
2.1
.025
20

1.51 FEET

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE,

.00
25.2
.025

i

1.57 FEET

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA=

1850.000 7.77 88.47 .00
1160.0 .0 846.6 313.6
.05 .00 5.32 1.61

.001595 50. 50. 50.

1490 NH CARD USED
*SECNO 1900.000

3280 CROSS SECTION  1900.00 EXTENDED

.00
.0
.000
2

. 1.48 FEET

3495 OVERBANK AREA ASSUMED NOM-EFFECTIVE, ELLEA=

1900.000 7.68 88.48 .00
1160.0 .0 892.2 267.8
.06 .00 6.12 1.61
.002191 50. 50. 50.

.00
.0

2

EG v

ACH AROB
XNCH XNR

10¢ 1CONT

87.97 .75

126.1 69.0

.030 .025

s 0

KRATIO =

88.72 .30

156.6 115.3

.030 .025

0 0
89.30 ELREA=

88.81 .33

159.3 196.3

.030 046

0 0
90.40 ELREA=

88.9% .46

145.7  165.9

.030 049

0 0

HL

WTN
CORAR

1.60
.70
6.8

.000
.00

88.00

5.1

.00

88.20

.09
5.5

.00

OLOSS
THA
ELHIN
TOPWID

.11
1.8
80.10
144.57

2.8
80.50
145.00

.01
3.0
80.70
170.64

L-BANK ELEY
R-BANK ELEV
SSTA

ENDST

87.20
86.80
1900.00
2046.00

89.30
88.00
1929.36
2100.00

90.40
88.20
1933.26
2100.00

PAGE

6



13!“92 08:00:15 PAGE T

SECNO DEPTH CWSEL CRIWS WSELK EG RY HL OLOSS L-BANK ELEV
Q QLo8 QCH QRO8 ALO8 ACH ARCS voL THA R-BANK ELEV
TIME vLo8 VCH VROS XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLosL XLCH XLO8R ITRIAL {]o 1CONT CORAR TOPWID ENDST

CCHY= .100 CEHv= .300

*SECNO 1960.000

3280 CROSS SECTION  1960.00 EXTENDED 1.98 FEET

3302 WARNING: COMVEYANCE CMANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 5.9

1960.000 8.08 88.98 .00 .00 88.99 .01 .01 .06 88.00
1160.0 620.0 531.8 8.1 1104.8 568.4 26.7 6.9 6.1 88.60
.08 .56 .96 .30 .025 .030 .025 .000 80.90 1000.00
.000062 60. 60. 60. 2 0 0 .00 1100.00 2100.00
CCHv= .100 CEHV= .300
*SECNO 2000.000
3280 CROSS SECTION  2000.00 EXTENDED .47 FEET

. 3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 5.21

2000.000 3.40 88.99 .00 .00 88.99 .00 .00 .00 86.27
1160.0 527.1 232.0 400.9 2356.7 747.2 1983.5 10.0 6.1 86.44
.13 .22 .31 .20 .015 .015 .015 .000 85.59 350.00
.000002 40. 40. 40. 2 0 0 .00 3300.00 3650.00
CCHv= .100 CEHv= .300
*SECNO 2054 .000
3280 CROSS SECTION  2054.00 EXTENDED 3.05 FEET

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
35693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 90.20 ELREAs 89.70
2054.000 6,45 89.75 89.75 . .00 89.86 .11 .00 .03 90.20
1160.0 .0 303.6 856.4 .0 82.9 404.3 13.5 8.5 89.70
«13 .00 3.66 2.12 .000 .025 .030 .000 85.30 1998.25

001452 54. 54. 54. 20 18 0 .00 501.75 2500.00



13MAR92 08:00:15

SECNO DEPTH CWSEL CRIWS WSELK

Q oLos QoCH QRO8 ALOS
TINE vLo8 VCH VRO8 XNL

SLOPE XLo8L XLCH xLos® ITRIAL

*SECNO 2055.000
3280 CROSS SECTION  2055.00 EXTENDED 3.44 FEET

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

2055.000 4.9 90.26 90.26 .00
1160.0 1105.6 564.3 .2 1615.5
.13 .68 .51 .16 .025

.000031 1. 1. 1. 20

*SECNO 2074.000
3301 HV CHANGED MORE THAN HVINS
3685 20 TRIALS ATTEMPTED WSEL,CWSEL

3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

2074.000 5.13 90.73 90.73 .00
1160.0 226.2 933.4 2.3 39.1
.13 5.7 9.92 2.25 .025
.005178 19. 19. 19. 20

*SECNO 2100.000

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

2100.000 5.70  92.10  92.10 .00
1160.0  137.9  1000.2 21.9 32.6
13 4.23 9.83 3.63 .025
.003967 2. 26. 26. 20

*SECNO 2200.000

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC EMERGY
5720 CRITICAL DEPTH ASSUMED

2200.000 5.60 92.20 92.20 .00
1160.0 99.3 1026.3- 34.3 a.2
.13 3.9 9.88 6.07 .025

.004348 0. 0. 0. 20

EG
ACH
XNCH
1oC

90.25
106.0
.025
21

9.1
.025

93.43
101.7
.025

93.57
103.9
.025

HY
AROS
XHR
1CONT

.01
1.5
.030

=EL &

1.33
6.0
.030

1.37
8.4

HL

WTN

.00
13.5
.000

.00

.00
13.9

.00

.12
14.0
.000

.00
16.0

oLosS
THA
ELMIN
TOPWID

.01
8.5
85.30
640.01

8.6
85.60
53.02

8.7
86.40
53.04

.01
8.7
86.60
53.04

PAGE 8

L-BANK ELEV
R-BANK ELEV
SSTA

ENDST

90.20
89.70
1400.00
2040.01

89.30
89.70
1987.00
2040.02

$0.20
89.80
1986 .99
2040.03

91.00
90.00
1986.99
2040.03



134AR92 08:00:15

SECNO DEPTH CuWSEL CRIWS

Q QLos QCN QRO8

TIME vLos VCH VROS

SLOPE XLO8L XLCH XLo8R
"SECNO 2300.000

s685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
720 CRITICAL DEPTH ASSUMED

2300.000 5.58 92.43 92.43
1160.0 - 143.9 970.5 45.6
.13 b.6b 9.89 6.36

.004287 0. 0. 0.

WSELK
ALOS
XNL
ITRIAL

.00
32.2
.025

20

EG KV HL 0LOSS
ACH ARCS voL TWA
XNCH XNR WTN ELMIN
1€ 1CONT CORAR TOPWID
93.75 1.32 .00 .00
98.2 10.5 16.0 8.7
.025 .030 .000 86.85
5 (1 .00 53.05

PAGE 9

L-BANK ELEV
R-BANK ELEV
SSTA

ENDST

EEse
£888



PROFILE FOR STREAM LL Date: 10/7/91

PLOTTED POINTS (BY PRIORITY) E-ENERGY,W-WATER SURFACE,I-INVERT,C-CRITICAL W.S.,L-LEFT BANK,R-RIGHT BANK,M-LOWER END STA

ELEVATION  79. 81. 83. 8s. 87. 89. 91. 93. 95. 97.
SECNO  CUMDIS
1100.00 0. € I M RLW.E . .
10. ¢ 1 . M ORLYL.E .
20. ¢ I M R W.E - .
30. ¢ I M RW.E : :
0. ¢ I M R W.E . .
50. ¢ I .M R MW.E . .
60. € 1 s .M RWLE . . - .
7. ¢ I .M R MLE i . . . -
80. C I .M R WE . 5 5 . .
%0. ¢ 1 M  RWLE .
1200.00 100. C I M RWE .
190. € I M R.ME
120. ¢ 1 M R .MEL
130. € 1 M R.M EL 5 .
1640. C 1 L] R.M E L o
150. ¢ 1. M RM EL . .
160. € 1 M R.WE L .
170. ¢ 1 M RWE L .
180. € 1 M RWE L. . . .
190. ¢ I. M RW E L . .
1300.00 200. C I M RWE L . . . .
210. ¢ 1 M .RWE L . . .
220. ¢ 1 M .RWE L.
230. ¢ 1 M .RWE L. . .
260. ¢ 1 M RWE L. .
250. € 1 M .RW EL
260. ¢ 1 M .R WEL .
270. ¢ I . M .R WEL .
280. € I . M .R WE . . .
290. € I M .R WE . . . . "
1400.00 300. € I M.R WE . . . . i .
310, € 1 M.R WE . . . . . .
320. €1 M.R WE . . : . . " .
330. C1 M.R WE . . . 2 . :
340. €I - M WE . . . . . . .
350. CI . $ M LWE . 5 ’ - . . .
360. €I A M W E. 5 . . . .
370. ¢l . R ¥ E. . . . . .
380. ClI s ‘ R LW E. . . . . .
390, |1 : : R LW E. . . . . . .
1500.00 400. 1 . : RM LW E . . P . . . .
410. ¢l . . RM LVE. . . . . : .
620, I ; RM LW E. . . . . . .
430. C1I ‘ RM LW E. . . . . . .
0. C1 . RM LW E. v ‘ . . . .
450. € 1 . RN LWE. . : . . . "
0. ¢ 1 . ” RM LWE. . . . . P s
470. € 1 : RN LVWE. - . ” . . .
480. € 1 . ; RN LVE. " . . . . .
9. ¢ 1 . . R W LWUE . . . g s .
1600.00 S00. € 1 . . R M LUE . . . . n~ .
590. ¢ I . . AN LVE . - . . . .
520. ¢ I . 5 RN LME " . . . - .
s3. ¢ 1 . . . RN LV .E . : v . s .



LW.E
LW,
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540.

I

c
c
c
C
c
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=

>

560.

570.
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HRY
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M RLY E
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M RW
RW
M RLY E
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M R.W E

M R.LW E
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920.

1850.00
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RYWE.

L

L

RWE . L

c

1010.

1020.
1030.
1040.
1050.
1060.
1070.
1080.
1090.
1100.
1110.
1120.
1130.
1140,

1150.

2056.00 1160.

LR E .
L RE.

c

1960.00

ML

c

L.RM

LR .

LR,

LR

c
c
€
C

2000.00

RL . WE

RL

c

-REL

c.

. WEL

. RLE
LR

1170,
1180.
1190.

2055.00

.1

2074.00



2100.00
2200.00
2300.00

1200.
1210.
1220.



13MAR92

08:00:15

HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991

NOTE- ASTERISK (®) AT LEFT OF CROSS-SECTION NUMBER IMDICATES MESSAGE IN SUMMARY OF ERRORS LIST

LL Date: 10/7/91

SUMMARY PRINTOUT TABLE

SECNO
1100.000
1200.000
1300.000
1400.000
1500.000
1600.000
*  1700.000
*  1800.000

1850.000

1900.000
*  1960.000
*  2000.000
*  2056.000
*  2055.000
*  2074.000
*  2100.000

*  2200.000

XLCH

100.
100.
100.
100.
100.
100.
300.

50.

50.

40.

56.

19.

26.

.00

00

00

00

00

00

00

00

00

00

150

ELTRD

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

ELLC

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

ELMIN

80.00

80.30

80.90

79.90

79.30

80.40

80.10

80.50

80.70

80.80

80.90

85.59

85.30

85.30

85.60

86.40

86.60

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

CWSEL

84.82

85.38

85.76

86.18

86.37

86.86

87.22

88.42

88.47

88.48

88.98

88.99

89.75

90.26

90.73

92.10

92.20

CRIWS

.00

.00

.00

.00

.00

.00

87.22

.00

.00

.00

89.75

90.26

90.73

92.10

92.20

THIS RUN EXECUTED 13MAR92

EG

85.45

85.90

86.26

86.58

86.96

87.25

87.97

83.72

88.81

88.96

88.99

88.99

89.86

90.25

92.06

93.43

93.57

10*KS

48.96

38.25

34.12

29.04

34.61

22.90

39.37

15.64

15.95

21.91

.62

.02

14.52

.31

51.78

39.67

43.48

VCH

7.23

6.49

6.32

5.86

7.04

5.87

7.56

5.03

5.32

6.12

.9

.31

3.66

.51

9.92

9.83

9.88

PAGE 10

08:00:21

AREA
202.95
214.93
220.10
' 260.9
211.59
28.93
195.18
295.07
353.56
311.61
1699.83
5087.41
487.18
1723.01
134.25
160.34

137.54

01K

165.77

187.55

198.59

215.26

197.18

262.43

184.87

295.23

290.42

247.83

1673.08

7679.28

304.40

2067.81

161.20

1846.17

175.91



13MAR92 08:00:15 PAGE 11

SECNO XLCN‘ ELTRD ELLC ELMIN Q CHWSEL CRIWS EG 10*KS VCH AREA 01K

¢ 2300.000 .00 .00 .00 86.85 1160.00 92.43 92.43 93.75 42.87 9.89 160.92 177.16



13MAR92 08:00:15 PAGE 12

.L Date: 10/7/91

UMMARY PRINTOUT TABLE 150

SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH
1100.000 1160.00 84.82 .00 .00 .22 143.84 .00
1200.000 1160.00 85.38 .00 .56 .00 119.83 100.00
1300.000 1160.00 85.76 .00 .38 .00 121.02 100.00
1600.000 1160.00 86.18 .00 .43 .00 130.75 100.00
1500.000 1160.00 86.37 .00 .19 .00 137.85 100.00
1600.000 1160.00 86.86 .00 .L§ .00 147.71 100.00
= 1700.000 1160.00 87.22 .00 .37 .00 164.57 100.00
* 1800.000 1160.00 88.42 .00 1.19 .00 145.00 300.00
1850.000 1160.00 88.47 .00 .06 .Od 170.64 50.00
1900.000 1160.00 88.48 .00 .00 .00 166.76 50.00
*  1960.000 1160.00 88.98 .00 .50 .00 1100.00 60.00
' 2000.000 1160.00 a8 .00 .01 .00 3300.00 40.00
*  2054.000 1160.00 89.75 .00 .76 .00 501.75 54.00
2055.000 1160.00 90.24 .00 .49 00 640.01 1.00
* 2076.000 1160.00 90.73 .00 49 00 53.02 19.00
2100.000 1160.00 92.10 .00 1.37 .00 53.04 26.00
¢ 2200.000 1160.00 92.20 .00 .10 00 53.04 .00
- 2300.000 1160.00 92.43 .00 .23 00 53.05 00



13MAR92 08:00:15

SUMMARY OF ERRORS AND SPECIAL NOTES

ZAUTION SECNO=  1700.000 PROFILE=
CAUTION SECNO=  1700.000 PROFILE=
CAUTION SECNO=  1700.000 PROFILE=

JARNING SECNO=  1800.000 PROFILE=
WARNING SECNO=  1960.000 PROFILE=
JARNING SECNO=  2000.000 PROFILE=

CAUTION SECNO=  2054.000 PROFILE=
CAUTION SECNO=  2054.000 PROFILE=
CAUTION SECNO=  2054.000 PROFILE=

CAUTION SECNOs  2055.000 PROFILE=
CAUTION SECNO=  2055.000 PROFILE=
CAUTION SECNO=  2055.000 PROFILE=

CAUTION SECNOs  2074.000 PROFILE=
CAUTION SECNO=  2074.000 PROFILE=
CAUTION SECNO=  2076.000 PROFILE=

CAUTION SECNO=  2100.000 PROFILE=
CAUTION SECNO=  2100.000 PROFILE=
CAUTION SECNO=  2100.000 PROFILE=

CAUTION SECNO=  2200.000 PROFILE=
CAUTION SECNO=  2200.000 PROFILE=
CAUTION SECNO=  2200.000 PROFILE=

CAUTION SECNO=  2300.000 PROFILE=
CAUTION SECNO=  2300.000 PROFILE=
CAUTION SECMO=  2300.000 PROFILE=

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALAMCE WSEL

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

PAGE

13
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|

| Interactive Summary Printout
| for MS/PC-DOS micro computers
I

May 1991

D= O ok WiTH New CuAanvec

NOTE - Asterisk (*) at left of profile number
indicates message in summary of errors

list

LL Date: 1/03/92
Summary Printout
SECNO Q

. .00 1160.00
*  200.00 1160.00
400.00  1160.00
600.00  1160.00
800.00  1160.00
1000.00  1160.00
1100.00  1160.00

* 1200.00 1160.00
1300.00  1160.00
1340.00  1160.00
1400.00  1160.00
1500.00  1160.00

*  1600.00 1160.00
*  1700.00 1160.00
1800.00  1160.00
1900.00  1160.00
1921.00  1160.00
1931.00  1160.00

* 1951200  1160.00
2067.00 , 1160.00

| '2077.00 11160.00
* 211200 1160.00
2212.00  1160.00
2312.00  1160.00
2412.00  1160.00

CWSEL

82.38
83.31
83.61
83.92
84.18
84.56
84.92
84.93
85.02
85.05
85.08
85.16
84.83
85.63
85.67
85.71
85.79
85.82
85.59
86.01
86.44
90.72
91.48
91.45
91.76

DEPTH

2.98
3.91
3.61
3.52
3.58
4.36
4.92
4.83
4.82
4.83
4.81
4.81
4.4k
5.18
5.16
5.16
5.21
5.23
4.99
5.31
5.74
7.09
7.55
7.22
7.21

QacH

1464.77
107.57
188.89
95.52
643.02
593.89
649.61
1160.00
1160.00
1160.00
1160.00
1160.00
1160.00
1160.00
1160.00
1160.00
1160.00
1160.00
1160.00
1160.00
1160.00
1126.09
1056.50
1097.73
1096.44

VCH

6.41
3.40
3.53
2.98
4.08
5.69
4.97
5.48
5.49
5.46
5.47
5.48
8.19
5.03
5.06
5.07
4.66
4.51
6.46
7.28
5.32
11.02
9.47
10.43
10.44

aLos

336.97
328.82
226.24
371.88
31.40
10.02
22.07
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
29.76
82.79
46.96
48.54

vios

QRO8

678.26
723.61
746.87
692.60
485.59
556.09
488.32

.00

4.17
20.71
15.32
15.02

VRO8

5.45
3.23
3.34
3.08
3.20
3.70
3.23

.00

TOPWID

195.60
200.00
200.00
200.00
198.49
198.88
199.44
51.81
51.85
52.01
52.01
52.01
45.86
53.14
52.83
52.98
53.97
51.76
36.02
30.00
38.04
45.83
53.03
53.02
53.02

.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

BW

.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
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15FEB93 09:52:19

THIS RUN EXECUTED 15FEB93

P S e st tasasatd i il e g g g g g gyt d )

HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991

P T e a s aad ettt dl ot g gty gt gy

T1 Granite Reef Channel - 2000 ft. South of McKellips Rd. to 400 ft. North

72 McKellips Rd. & 84th St. - Proj. No. 692102

13 By: JLL Date: 1/03/92

T4 Channel Imprvmnts: Sta 12¢00 to 19+45, 38’ bottom, C/L 40’ E. M/L = 1960
15 Slope = .00053 ft/ft, No Bank Protection Sta. 11+00 to 13+40, Bank

76 Protection From Sta. 13+40 to 19+45, M/L = 2000

T7 Box Culvert with Headwalls: 3 -10’ x 6’

78 0100=1160 cfs, cross sections looking downstream

79 The Starting W.S. Elev. @ Sta 0+00 is = to the Critical Depth of the Exist.

J1  ICHECK INaQ NINV IDIR STRT METRIC HVINS Q WSEL
0 =1 1160

J2 NPROF 1PLOT PRFVS XSECV XSECH FN ALLDC 1BW CHNIM
1 -1 6

NC .025 .025 .03 -1 -3

X1 0 12 1957 1969 0 0 0

X3 10

GR 81.0 1900 81.6 1957 79.4 1962 81.6

GR 80.7 1980 82.0 2000 82.5 2016 80.5

GR 81.6 2024 81.1 2100

X1 . 200 13 1955 1967 200 200 200

X3 10

GR 81.2 1900 81.8 1955 .6 1958 82.0

GR 80.9 1977 82.1 2000 82.4 2012 82.6

GR 82.6 2022 81.9 2025 81.2 2100

X1 400 13 1942 1964 200 200 200

X3 10

GR 81.5 1900 82.4 1962 80.0 1958 82.2

GR 81.2 1982 82.1 2000 82.9 2011 83.2

GR 82.8 2021 82.4 2024 81.6 2100

x1 600 13 1958 1972 200 200 200

X3 10

GR 81.8 1900 82.0 1953 83.2 1958 80.4

GR 81.5 1982 82.3 2000 82.3 2008 83.5

GR 83.1 2021 82.5 2024 81.8 2100

1969
2019

1967
2016

1964
2014

1965
2013

Fa

ITRACE

80.8
82.5

81.2
80.6

81.7
80.8

PAGE

09:52:19

1971
2022

1970
2019

1966
2018

1972
2018

1



X1
X3
GR
GR
GR

X1
GR
GR
GR
X1

GR

GR

NC
X1
X3
GR

GR
X1
GR

GR
GR

X1

GR
GR

888X

15FEBY3

800
10
83.5
83.6
82.7

1000

10
84.2
83.6
83.6

1100

10
84.6
84.8
85.0

Begin unlined channel improvements, cst ¢/l = 1954, bottom width = 387,

09:52:19

12

1900
2000
2027

12
1900
1964
2022

15
1900

1968
2016

1927

83.6
83.3
82.4

1928
84.4
83.6
83.0
1925
84.6

a3.5
82.7

1985

1927
2012
2100

1964
1928
2000
2100
1968
1914

1972
2020

200
80.2
83.9

100
8.3

83.5
8.3

side slopes = 1 1/2:1, long. slope = 0.053%, n = .02

0.025
1200
10
84.9
80.3
83.0

1300

10
85.6
80.4
83.5

0.025
1340

End of unlined channel

0.025
14

1900
1973
2020

14
1900
1973
2019

0.025
14

0.020
1926.3

85.1
86.2
85.0

1926.3
85.8
86.3
85.4

0.016
1926.3

1981.9
1915
1981.9
2022
1982
1915

1982
2022

1982

100
86.2
86.0
84.5

100
86.3

86.1
846

40

200
1939
2016

200
1942
2011

100
1925

1990
2022

100
1926.3
1991.9

2025

100

1926.3

1992
2025

40

Begin gunite lined channel, n = 0.016, Side slopes = 1 1/2 : 1

10
85.7
80.41
83.6

1400
10
85.8
80.46
85.8

1900
1973
2019

13
1900

1973
2021

85.7
86.28
85.6

1926.3
85.6

86.31
85.3

1915
1982
2022

1982
1915

1982
2024

86.27

86.1

8.9

60

86.31
86.1

84.6

1926.3
1992
2025

60

1926.3-

1992
2100

200

80.6
81.7

100

80.3
83.7
83.6

100
80.4

84.3
84.1

40

80.41
8.3
84.3

80.46
84.3

1972
2020

1946
2016

1942
2000
2050

1935
2000
2100

1935
2000
2100

1935
1999
2100

1935
1999

83.5
83.6

80.0
84.1
83.3

80.2
86.2

80.22
84.9

80.27
84.8

PAGE

1985
2023

1952
2020

1950
2011
2100

1954
2010

1956,
2015

1954
2010

1954
2010

2



S88RXE

x1

GR
GR
GR

888X

X1

GR

GR’

GR

X1

GR
GR
GR

X1

GR
GR
GR

X1
X3
GR
GR
GR

X1
GR

GR
GR

15FEBY3

1500
10
86.3
80.52
86.1

1600
10
86.9
86.42
86.6

1700
10
87.3
80.64
87.3

1800
10
87.2
80.70
88.0

1900
10
87.5
80.76
83.8

1921

10
88.6
88.3
87.2

1931
10
88.7
80.86
89.23

1951
J’l Ny
/82;9,/

80260

88.20

09:52:19

1900
1973
2021

13

1900
1982
2022

1900
1973
2022

13

1900
1973
2022

15

1900
1973
2012

1912
1927
1996

1903
1935
1988.8

14
1894

1946.1
1983.0

1926.3

86.2
86.36
85.6

1926
86.9
86.2
86.1
1925.3
87.4
86.47
86.6
1925
87.7
87.23
87.0
1926
87.7
87.4
86.0
1926.9
88.8
80.85
87.5
1934.9
88.7
80.59
88.264
1946.0
87.1

80.60
87.7

1982

1915
1982
2024

1982
1915
1992
2026
1982
1915
1982
2024
1983
1915
1983
2025
1983
1915
1983
2019
1985
1915
1934
1997.3
1988.1
1915
1962
1988.9
1982. 1
1920

1963.5
1998

100

86.36
86.2
85.0

100
86.75
84.7
85.6
100
87.14
86.3
86.0
100
87.57
87.1
86.5
100
88.0
87.8
88.0
a4
88.3
80.58
87.6
10
88.3
80.78
87.5
20
88.2

80.60
85.8

100

1926.3
1992
2100

100
1926
1998
2100

100

1925.3
1992
2050

100
1925
1993
2100

100
1926
1994
2020

21
1926
1957
2001

10
1934
1984
1999

20

1945.1

1982
1999

100
80.52
84.9
100
80.58
86.7
100
80.64
86.1
86.0
100
80.70
87.6
100
80.76
88.5
87.5
21
89.3
80.76
87.3
10
89.27
88.23
88.0

20

89.15
89.15.

86.0

1935
1997

1935
2016

1935
1993
2100

2016

1935
2000
2026

1926.1
1978
2007

1934.1
1988
2000

89.15
1945.2
1982.1

2004

80.33
86.4

80.39
84.8

80.45
87.1

80.51
85.7

80.57
88.3
86.7

89.3
87.37
88.3

. 89.27

89.23
87.4

89.15
89.15
89.15

PAGE

1954
2015

1954
2018

1954
2016

1954
2018

1954
2009
2100

1926.9
1985
2013

1934.9
1988.1
2002

1946.0
1982.9

3



NC

sC

X1
X2
X3
BT
BT
BT
BT
BT
BT
BT
BT

GR
GR
GR

NC
X1
X3
GR
GR

x1
X3
GR
GR

X1
X3
GR
GR

15FEBY3 09:52:19

0.025 0.025 0.015

SC RECORD DEFINES TRIPLE 10 FT. X 6 FT. BOX CULVERTS

3.012 .2 3.0 0 6.0 10.0 111
CROSS-SECTION 2055 AT UPSTREAM FACE OF CULVERT WITH EFFECTIVE FLOW OPTION
X2.3 = 2 INDICATES CULVERT OPTION
BT DATA IS MCKELLIPS RD. PROFILE
HIGHER GROUND ELVS.(S. SIDE OF RD.,EAST OF BOX) THAN RD. ARE
USED (A RD. CUT SITUATION) WHERE APPLICABLE. THE HIGHER OF THE C/L OF
McKELLIPS RD. OR THE TOP OF THE RELOCATED IRRIG. DITCH (WEST OF BOX) WHERE
HIGHER THAN THE EXIST. GRADE IS USED.
MINIMUM ELEV. THAT WATER WILL FLOW INTO THE McKELLIPS ROADWAY ON THE NORTH
SIDE 1S = 88.9, THE BANK ELEV. @ THE END OF THE NORTH WINGWALLS.

2067 25 2000 2030 m 11 111
2 87.4
10

=24 400 88.5 600 88.2

1000 87.5 1100 87.4

1450 88.1 1500 88.0

1750 89.7 1900 89.8

2034 92.0 2071 89.9

2250 88.3 2342 88.1

2600 88.1 2800 87.9

3200 88.4 3400 88.6
88.5 400 88.0 500 87.6 600 87.6
87.0 1000 86.9 1150 86.6 1300 86.5
86.7 1750 88.3 1982 89.2 1996 80.7
89.2 2030.1 88.8 2041 88.7 2060 87.7
87.1 2600 87.4 2800 87.9 3000 87.6

CROSS-SECTION 21412 IS A FULL FLOW SECTION UPSTREAM FROM CULVERT (CHANNEL
IMPROVED PER SCOTTSDALE’S PLANS). STA 21+12 = C.0.S. 11+00
THE M/L RUNNING NORTH IS STA 2000 FOR THE OFFSETS TO THE CROSSSECTIONS

.02 .025 .015 .
2077 9 1996 2032.1 10 10 10
107
89.0/ 1975 88.9 1993 89.2 1994 80.70 -
89.2  2032.1 88.9 2033 89.0 2039 95.0
2112 9 2015 2033 45 45 45
/10, :
(r.2) 1986.9 91.2 1987 90.0 2005 89.8
83.63 2029 90.2 2033 90.4 2040 ~96.4
2212 9 2015 2033 100 100 100
/@ 1986.9 91.2 1987 90.1 2005 89.9
83.93 2029 90.1 2033 90.2 2040 (96.2°

89.2

1300
1550
2000
2150
2450
3000

700
1450
2000
2200
3300

2015
2040.1

89.2
87.8
87.9
87.9
92.0
89.4
88.1
87.9
88.8
87.3
87.4
80.7
8.6
88.8

83.93

PAGE

1550

2030

2400

2032

2019

2019



xi
a3
GR
GR

X1

GR
GR

15FEB93

2312
1
{92;2
84.23

2612
10
97.4
84.53

09:52:19

1986.9
2029

1986.9
2029

2015

91.2
90.4

2015

91.4
90.7

2033

1987
2033

2033

1987
2033

100

90.6
90.5

100

90.9
90.8

100

2005
2040

100

2005
2040

100

90,4

2015

96.5 | . 2040.1
i '

\

i

-

100

\_//"

2015
2040.1

84.23

84.53

PAGE

2019

2019
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15FEBY3
SECNO DEPTH
Q QaLos
TIME vLos
SLOPE XLOBL
*PROF 1
CCHv= .100 CEHv=
*SECNO  .000

2096 WSEL NOT GIVEN, AVG OF MAX, MIN USED

3265 DIVIDED FLOW

3280 CROSS SECTION

CWSEL CRIWS

QCH QROB

VCH VROB

XLCH XLOBR
.300

.00 EXTENDED

3720 CRITICAL DEPTH ASSUMED

.000 2.98
1160.0 337.0
.00 5.646
.007857 0.

*SECNO 200.000
3280 CROSS SECTION

3302 WARNING:

200.000 3.9
1160.0 328.8
.02 3.31
.001476 200.

*SECNO 400.000
3280 CROSS SECTION

400.000 3.61
1160.0 226.2
.03 3.23
.001606 200.

*SECNO 600.000
3280 CROSS SECTION

600.000 3.52
1160.0 371.9
.05 3.28
.001293 200.

82.38 82.38
144 .8 678.3
6.41 5.45

0. 0.

200.00 EXTENDED

CONVEYANCE CHANGE OUTSIDE

83.31 .00
107.6 723.6
3.40 3.3
200. 200.

400.00 EXTENDED
83.61 .00
188.9 766.9

3.53 3.3
200. 200.

600.00 EXTENDED
83.92 .00
95.5 692.6
2.98 3.08
200. 200.

OF ACCEPTABLE RANGE,

WSELK
ALOB
XNL
ITRIAL

1.38 FEET

.00
61.7
.025

2.11 FEET

.00
99.5
.025

3

2.10 FEET

.00
69.5
.025
2

2.12 FEET

.00
113.5
.025
0

EG
ACH
XNCH
ioC

82.87
22.6
.030

20

83.47
31.6
.030

0

83.78
53.5
.030

84.07
32.1
.030
0

Hv HL
AROB voL
XNR WTN
1CONT CORAR
.48 .00
126.4 .0
.025 .000
0 .00
KRATIO = 2.31
.17 .57
223.8 1.3
.025 .000
0 - .00
.17 31
223.6 2.9
.025 .000
0 .00
.15 .29
226.6 4.5
.025 .000
0 .00

oLoss
THA
ELMIN
TOPHID

.00
.0

_ 79.40

195.60

.03

.9
79.40
200.00

.00
1.8
80.00
200.00

.00
2.7
80.40
200.00

L-BANK ELEV
R-BANK ELEV

SSTA
ENDST

81.60
81.60
1900.00
2100.00

81.80
82.00
1900.00
2100.00

82.40
82.20
1900.00
2100.00

83.20
82.50
1900.00
2100.00



15FEBY3 09:52:19
SECNO DEPTH CWSEL CRIWS WSELK EG
& aLos acH QROB ALOB ACH
TIME vios VCH VROB XNL XNCH
SLOPE XLOBL XLCH XLOBR ITRIAL ioC
“SECNO 800.000
3265 DIVIDED FLOW
3280 CROSS SECTION 800.00 EXTENDED 1.78 FEET
800.000 3.58 84.18 .00 .00 84.39
1160.0 31.4 643.0 485.6 17.1 157.5
.07 1.84 4.08 3.20 .025 .030
.001818 200. 200. 200. 2 0
*SECNO 1000.000
3265 DIVIDED FLOW
3280 CROSS SECTION  1000.00 EXTENDED 1.56 FEET
1000.000 4.36 84.56 .00 .00 84.92
1160.0 10.0 593.9 556.1 7.3 104.4
.08 1.38 5.69 3.70 .025 .030
.003305 200. 200. 200. 2 0
*SECNO 1100.000
3265 DIVIDED FLOW
3280 CROSS SECTION  1100.00 EXTENDED 1.62 FEET
1100.000 4.92 84 .92 .00 .00 85.20
1160.0 22.1 649.6 488.3 12.2 130.7
.08 1.81 4.97 3.3 .025 .030
.002369 100. 100. 100. 2 0
*SECNO 1200.000
3280 CROSS SECTION  1200.00 EXTENDED 1.33 FEET

HV
AROB
XNR
ICONT

.21
151.9
.025

.36
150.2
.025

.28
151.4
.025

HL
VoL
WTN
CORAR

.30
6.1
.000
.00

7.5
.000
.00

.28
8.1
.000
.00

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.63

oLoss
THA
ELMIN
TOPWID

.02
3.7
80.60
198.49

.04
4.6
80.20
198.88

.01
5.0
80.00
199.44

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

83.60
83.50
1900.00
2100.00

84.40
83.60
1900.00
2100.00

84.30
84.80
1900.00
2100.00



15FEBY3 09:52:19
SECNO DEPTH CWSEL CRIWS
Q qLos QCH QRO8
TIME vLOB VCH VROB
SLOPE XLOBL XLCH XLOBR

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA=

1200.000 4.83 84.93 .00
1160.0 .0 1160.0 .0
.09 .00 5.48 .00
.000893 100. 100. 100.

“SECNO 1300.000
3280 CROSS SECTION - 1300.00 EXTENDED

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,

1300.000 4£.82 85.02 .00
1160.0 .0 1160.0 .0
.10 .00 5.49 .00
.000901 100. 100. 100.

*SECNO 1340.000

3280 CROSS SECTION  1340.00 EXTENDED

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,

1340.000 4£.83 85.05 .00
1160.0 .0 1160.0 .0
.10 .00 5.46 .00
.000566 40. 40. 40.

*SECNO 1400.000

3280 CROSS SECTION  1400.00 EXTENDED

3495 OVERBANK AREA ASSUMED NOW-EFFECTIVE,

1400.000 4.81 85.08 .00
1160.0 .0 1160.0 .0
.10 .00 5.47 .00

.000571 60. 60, 60,

WSELK EG RY
ALO8 ACH ARO8
XNL XNCH XNR
ITRIAL IDC ICONT

86.20 ELREA=
.00 85.40 47
.0 211.7 .0
.000 .020 .000
2 0 ()}
.92 FEET
ELLEA= 86.30 ELREA=
.00 85.49 47
.0 211.2 .0
.000 .020 .000
2 0 0
.75 FEET
ELLEA= 86.27 ELREA=
.00 85.51 b
.0 212.6 .0
.000 .016 .000
0 ()} 0
. .49 FEET
ELLEA= 86.31 ELREA=
.00 85.55 46
.0 212.0 .0
.000 .016 .000
1 0 0

HL

WTN

86.20

16
8.7
.000
.00

86.30

9.2
.000

86.28

.03
9.4
.000

86.31

.03
9.7
.000

OLOSS
TWA
ELMIN
TOPHID

.05
5.3
80.10
51.81

.00
5.4
80.20
51.85

.00
5.5
80.22
52.01

.00
5.6
80.27
52.01

L-BANK ELEV
R-BANK ELEV
SSTA

ENDST

86.20
86.20
1928.17
1979.99

86.30
86.30
1928.19
1980.04

86.27
86.28
1928.11
1980.12

86.31
86.31
1928.11
1980.12

PAGE
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15FEB9Y3 09:52:19

SECNO DEPTH CWSEL CRIWS

Q aLos QCH QRO8
TIME vLos VCH VRO8
SLOPE XLOBL XLCH XLOBR

*SECNO 1500.000
3280 CROSS SECTION  1500.00 EXTENDED

WSELK
ALOB
XNL
ITRIAL

.14 FEET

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA=

1500.000 4.81 85.14 .00
1160.0 .0 1160.0 .0
.11 .00 5.48 .00
.000575 100. 100. 100.

*SECNO 1600.000

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: COMNVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE,

.00
.0
.000
0

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA=

1600.000 4.44 84.83 .00
1160.0 .0 1160.0 .0
11 .00 8.19 .00
.001818 100. 100. 100.

*SECNO 1700.000

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE,

.00
.0
.000
3

3495 OVERBANK AREA ASSUMED NOM-EFFECTIVE, ELLEA=

1700.000 5.18 85.63 .00
1160.0 .0 1160.0 .0
11 .00 5.03 .00

.000445 100. 100. 100.

.00
.0
.000
3

87.14 ELREA=

86.02
230.8
.016
]

-3

EG HY
ACH AR08
XNCH XNR
10C ICONT
86.36 ELREA=
85.61 47
211.6 .0
.016 .000
0 0
KRATIO =
86.75 ELREA=
85.87 1.04
141.7 .0
.016 .000
0 0
KRATIO =

9
0

.000

0

HL

WTN

86.36
.06
10.2

.000
.00

.56

86.62

10.6
.000
.00

2.02

86.47

11.0
.000
.00

oLoss
THA
ELMIN
TOPWID

.00
5.7
80.33
52.01

A7
5.8
80.39
45.84

.06
5.9
80.45
53.14

PAGE 9

L-BANK ELEV
R-BANK ELEY
SSTA

ENDST

86.36
86.36
1928.12
1980. 12

86.75
86.42
1928.80
1974.63

87.14
86.47
1927.56
1980.70



15FEBY3

SECNO

TIME
SLOPE

09:52:19

DEPTH CWSEL

QLo QCH
vLOB VCH
XLOBL XLCH

*SECNO 1800.000

CRIWS
QROB
VROB
XLOBR

WSELK
ALOB
XNL
ITRIAL

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA=

1800.000
1160.0
.12
.000453

5.16 85.67
.0 1160.0
.00 5.06
100. 100.

*SECNO 1900.000

.00
.0
.00
100.

.00
.0
.000

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA=

1900.000
1160.0
.13
.000455

5.16 85.71
.0 1160.0
.00 5.07
100. 100.

*SECNO 1921.000

.00
.0
.00
100.

.00
.0
.000

3495 OVERBAKK AREA ASSUMED NON-EFFECTIVE, ELLEA=

1921.000
1160.0
.13
.000361

5.21 85.79
.0 1160.0
.00 4.66
21. 21.

*SECNO 1931.000

.00

.0
.00
21.

.00
.0
.000

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA=

1931.000
1160.0
.13
.000336

5.3 85.82
.0 1160.0
.00 4.51
10. 10.

*SECNO 1951.000

.00 _

.0
.00
10.

.00
.0
.000
2

EG HY
ACH AROB
XNCH XNR
Ibc ICONT

87.57 ELREA=

86.06 .40
229.1 .0
.016 .000
0 0

88.00 ELREA=
86.11 .40
228.9 .0
.016 .000
0 0

89.30 ELREA=

86.13 .34
249.0 .0
.016 .000
0 0

89.27 ELREA=

86.13 .32
257.2 .0
.D16 .000
0 0

HL

WTN
CORAR

87.23

11.5
.000

87.40

.05
12.1
.000

87.37

.01
12.2
.000

89.23

12.2
.000
.00

OLOSS

ELMIN
TOPHID

.00
6.0
80.51
52.83

.00
6.1
80.57
52.98

.01
6.2
80.58
53.97

.00
6.2
80.59
51.76

PAGE 10

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

87.57
87.23
1927.77
1980.60

88.00
87.40
1927.48
1980.46

89.30
87.37
1929.36
1983.33

89.27
89.23
1936 .94
1986.70



15FEB93 09:52:19
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL
Q aLos QCH QRO8 ALOB ACH AROB VoL
TIME vLOB VCH VRO8 XNL XNCH XNR WTN
SLOPE XLOBL XLCH XLO8R ITRIAL ) {+]4 ICONT CORAR
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .65
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 89.15 ELREA= 89.15
1951.000 4,99 85.59 .00 .00 86.26 .65 .01
1160.0 .0 1160.0 .0 .0 179.6 .0 12.3
.13 .00 6.46 .00 .000 .016 .000 .000
.000784 20. 20. 20. 2 0 0 .00
SPECIAL CULVERT
SC CuNOo CUNV ENTLC CoFQ RDLEN RISE SPAN CULVLN
3 .012 .20 3.00 .00 6.00 10.00 111.00
CHART 11 - BOX CULVERT; SKEWED HEADWALL; CHAMFERED OR BEVELED INLET EDGES
SCALE & - HEADWALL SKEWED 10 TO 45 DEGREES; INLET EDGES BEVELED
*SECNO 2067.000
SPECIAL CULVERT OUTLET CONTROL
EGIC = 86.396 EGOC = 86.834 PCUSE= 85.592 ELTRD= 87.400
SPECIAL CULVERTY
EGIC EGOC Hé QWEIR QcuLv VCH ACULY ELTRD
86.40 86.83 .59 0. 1160. 7.27 180.0 87.40
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 89.20 ELREA= 89.20
2067.000 5.31 86.01 .00 .00 86.83 .82 .59
1160.0 .0 1160.0 .0 .0 159.4 .0 12.8
.13 .00 7.28 .00 .000 .015 .000 .000
.000582 111. 111. 111. 3 0 0 .00
*SECNO 2077.000
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 89.20 ELREA= 89.20
2077.000 5.76 86.44 .00 .00 86.88 4b .00
1160.0 .0 1160.0 .0 .0 218.0 .0 12.8
.13 .00 5.32 .00 .000 .015 .000 .000
.000398 10. 10. 10. 2 0 0 .00

OLOSS

ELMIN
TOPHID

.10
6.2
80.60
36.02

CHRT
1"

WEIRLN

0.

.00
6.3
80.70
30.00

6.3
80.70
38.04

PAGE

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

89.15
89.15
1966.04
1982.06

SCL ELCHU
4 80.70

ELCHD
80.60

80.70
80.70
2000.00
2030.00

89.20
89.20
1994.03
2032.07

1



15FEBY3 09:52:19
SECNO DEPTH CUWSEL
Q aLos QCH
TIME vLos VCH
SLOPE XLo8L XLCH

*SECNO 2112.000

3301 HV CHANGED MORE THAN HVINS

CRIWS
QROB
VROB
XLOBR

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

2112.000
1160.0
.13
.001899

*SECNO 2212.000

3301 HV CHANGED MORE THAN HVINS

2212.000
1160.0
.14
.001215

*SECNO 2312.000

7.09 90.72
29.7 1126.1
2,45 11.02
45. 45,

7.55 91.48
82.8 1056.5
2.80 9.47
100. 100.

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

2312.000
1160.0
.14
.001603

*SECNO 2412.000

7.22 91.45
47.0 1097.7
2.62 10.43
100. 100.

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

24612.000
1160.0
.14
.001612

7.21 91.74
48.5 1096.4
2,46 10.44
100. 100.

90.72
6.2
1.61
45,

.00
20.7
2.3
100.

91.45
15.3
2.18
100.

91.76
15.0
2.17
100,

WSELK
ALOB
XNL
ITRIAL

.00
12.1
.020

20

29.6
.020

.00
19.4
.020

.00
19.9
.020

EG
ACH
XNCH
Ioc

92.56
102.2
.015
11

92.76
111.5
.015

HV
AROB
XNR
ICONT

1.83
3.0
.025

1.28
9.3
.025

HL

WTN

.03
13.0
.000

.00

.15
13.3
.000

.00

.16
13.6

.00

.16
13.9
.000

.00

OLOSS
THA
ELMIN
TOPWID

42
6.3
83.63
45.83

.06
6.5
83.93
53.03

.10
6.6
84.23
53.02

.00
6.7
84.53
53.02

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

89.80
90.20
1996.17
2040.01

89.90
90.10
1987.00
2040.02

90.40
90.40
1987.00
2040.02

90.70
90.70
1986.99
2040.02

PAGE
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15FEB93

09:52:19

HEC-2 WATER SURFACE PROFILES

Version &

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

.6.2; May 1991

AATLEER IRV TR AT TT RN A YOOI IIY

LL Date: 1/03/92

SUMMARY PRINTOUT TABLE 150

SECNO

* .000

» 200.000

400.000

600.000

800.000

1000.000

1100.000

*  1200.000

1300.000

1340.000

1400.000

1500.000

*  1600.000

*  1700.000

1800.000

1900.000

1921.000

XLCH

.00

200.00

200.00

200.00

200.00

200.00

100.00

100.00

100.00

40.00

60.00

100.00

100.00

100.00

100.00

100.00

21.00

ELTRD

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

ELLC

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

ELMIN

79.40

79.40

80.00

80.40

80.60

80.20

80.00

80.10

80.20

80.22

80.27

80.33

80.39

80.45

80.51

80.57

80.58

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

CHSEL

82.38

83.31

83.61

83.92

84.18

84.56

84.92

84.93

85.02

85.05

85.08

85.164

84.83

85.63

85.67

85.71

85.79

CRIWS

82.38

.00

.00

.00

.00

.00

.00

.00

PAGE 13

THIS RUN EXECUTED 15FEB93 09:52:20

82.87

83.47

83.78

84.07

84.39

84.92

85.20

85.40

85.49

85.51

85.55

85.61

85.87

86.02

86.06

86.11

86.13

%
—

10*KS

78.57

14.76

16.06

12.93

18.18

33.05

23.69

8.93

9.01

5.66

5.7

5.75

18.18

6.45

4.55

3.61

VCH

6.41

3.40

3.53

2.98

4.08

5.69

4.97

5.48

5.49

5.46

5.47

5.48

8.19

5.03

5.06

- 5.07

4.66

AREA
208.68
354.86
. 346.65
370.18
326.47
261.94
'294.28
211.74
211.20
212.58
212.02
211.59
141.65
230.78
229.08
228.86

249.02

01K

130.87

301.95

289.42

322.57

272.06

201.77

238.33

388.20

386.46

487.38

485.32

483.77

272.09

550.13

545.18

543.61

610.27



15FEBY3

SECNO

1931.000

1951.000

2067.000

2077.000

2112.000

2212.000

2312.000

24612.000

09:52:19

XLCH

10.00

20.00

111.00

10.00

45.00

100.00

100.00

100.00

ELTRD

.00

.00

87.40

.00

.00

.00

.00

.00

ELLC

.00

.00

.00

.00

.00

.00

.00

.00

ELMIN

80.59

80.60

80.70

80.70

83.63

83.93

84.23

84.53

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

CWSEL CRIWS

85.82 .00
v ‘/ .

85.59 .00

8.01 /" oo
A

86.44 C"%// .00
]

90.72@ " %0.72

91.48 .00

\/
91.45 L\ 91.45

91.76 " 91.74

86.13

86.24

86.83

86.88

92.56

92.76

93.05

93.34

10*KS

3.36

7.84

5.82

3.98

18.99

12.15

16.03

16.12

VCH

4.51

6.46

7.28

5.32

11.02

9.47

10.43

10.44

PAGE

AREA

257.25

179.57

159.37

218.04

117.25

150.35

131.72

131.88

14

.01K

632.89

46146.17

480.70

581.36

266.22

332.76

289.76

288.94



15FEBY3

09:52:19

LL Date: 1/03/92

SUMMARY PRINTOUT TABLE

SECNO
% .000
= 200.000
400.000
600.000
800.000
1000.000
1100.000
» .1200.000
1300.000
1340.000
1400.000
1500.000
* 1600.000
*  1700.000
1800.000
1900.000
1921.000
1931.000
*  1951.000
2067.000
2077.000
*  2112.000
2212.000

*  2312.000

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

1160.00

150

CWSEL

82.38

83.31

83.61

83.92

84.18

84.56

84 .92

84.93

85.02

85.05

85.08

85.14

84.83

85.63

85.67

85.71

85.79

85.82

85.59

86.01

86.44

90.72

91.48

91.45

DIFWSP

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

DIFWSX

.00

.92

.30

.31

.26

.38

.36

.01

.09

.03

-03

.06

-.31

.

.03

42

4.28

.76

DIFKWS

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

TOPWID

195.60

200.00

200.00

200.00

198.49

198.88

199.44

51.81

51.85

52.01

52.01

52.01

45.84

53.14

52.83

52.98

53.97

51.76

36.02

30.00

38.04

45.83

53.03

53.02

XLCH

.00

200.00

200.00

200.00

200.00

200.00

100.00

100.00

100.00

40.00

60.00

100.00

100.00

100.00

100.00

100.00

21.00

10.00

20.00

111.00

10.00

45.00

100.00

100.00

PAGE

15



15FEB93 09:52:19 PAGE 16

SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPHWID XLCH

*  2412.000 1160.00 91.74 .00 .29 .00 53.02 100.00



15FEB93

SUMMARY OF ERRORS AND SPECIAL NOTES

CAUTION

WARNING

HARNING

WARNING

WARNING

WARNING

CAUTION

CAUTION

CAUTION

CAUTION
CAUTION

CAUTION
CAUTION

SECNO=
SECNO=
SECNO=
SECNO=
SECNO=
SECNO=
SECNO=
SECNO=

SECNO=

SECNO=
SECNO=

SECNO=
SECNO=

09:52:19

.000
200.000
1200.000
>1600.000
1700.000
1951.000
2112.000
2112.000

2112.000

2312.000
2312.000

24612.000
2612.000

PROFILE=
PROFILE=
PROFILE=s
PROFILE=
PROFILE=
PROFILE=
PROFILE=
PROFILE=

PROFILE=

PROFILE=
PROFILE=

PROFILE=
PROFILE=

1

CRITICAL DEPTH ASSUMED
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
COMVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

PAGE
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Granite Reef Wash
MCDOT #68736
Cross-section .80608
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851

Granite Reef Wash
MCDOT #68736
Cross-section 20608.60808
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Granite Reef Wash
MCDOT #68736
Cross-section 400 .00806
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Granite Reef MWash
MCDOT #68736
Cross-section 660.860
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Granite Reef Wash
MCDOT #68736
Cross—section 80608 .0880
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Granite Reef Wash
MCDOT #68736

Cross—section 18060 .060608
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Granite Reef Wash
MCDOT #68736
Cross—-section 1100.8060
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Granite Reef HWash
MCDOT #68736
Cross—-section 12068.860
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Granite Reef Wash
MCDOT #68736
Cross—section 1360 .888
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Granite Reef Wash
MCDOT #68736
Cross—section 1340.8080

87 1g. 8250a—— . B16—a— 825

V.

81

BB lllllllll'llllllllllllllll'lllllll'lllT'llll'lIlllllll'llll‘

1968 1928 1949 1968 1988 2008 2028 2048 2068 2080 2180 2120 2148

Distance



Granite Reef Wash
MCDOT #68736
Cross—-section 1460.6008
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Granite Reef Wash
MCDOT #68736
Cross—-section 1568.6880
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Granite Reef Wash
MCDOT #68736
Cross—-section 1680.8608
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Granite Reef HWash
MCDOT #68736
Cross—-section 1768.80608
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Granite Reef Wash
MCDOT #68736
Cross-section 18060.00808
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Granite Reef HWash
MCDOT #68736
Cross-section 1860.08806
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Granite Reef Wash
MCDOT #68736

Cross—section 19608 .06066
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Granite Reef Wash
MCDOT #68736
Cross-section 1921.880
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Granite Reef Wash
MCDOT #68736
Cross—-section 1931.800
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Granite Reef Wash
MCDOT #68736
Cross-section 1951.6808
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Granite Reef Wash
MCDOT #68736
Cross—-section 20867 .0806
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Granite Reef Wash
MCDOT #68736
Cross—section 2877 .000
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Granite Reef HWash
MCDOT #68736
Cross—-section 2112.80808
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Granite Reef Wash
MCDOT #68736
Cross-section 2212 .800
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Granite Reef Wash
MCDOT #68736

Cross—-section 2312.688
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Granite Reef Wash
MCDOT #68736
Cross—-section 2412.068080
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=130 cfs With New CHAanvme

for MS/PC-DOS micro computers

| I
I I
| Interactive Summary Printout |
| |
| May 1991 |

NOTE - Asterisk (*) at left of profile number
indicates message in summary of errors
list

LL Date: 1/03/92

Summary Printout #

SECNO Q CUWSEL DEPTH QCH VCH aLos vLos QRrROB VROB TOPWID QWEIR BW

* .00 1360.00 82.47 3.07 162.17 6.88  397.14 5.98 800.69 5.92 198.72 .00 . .01
= 200.00 1360.00 83.48 4.08 120.49 3.58  384.94 3.53 8564.57 3.46 200.00 .00 .01
400.00 1360.00 83.78 3.78 212.52 3.70 265.21 3.44 882.27 3.56 200.00 .00 .01
600.00 1360.00 84.10 3.70 109.13 3.16  432.34 3.49 818.53 3.31 200.00 .00 .01
800.00 1360.00 84.37 3.7 718.73 4.28 47.86 2.17 593.41 3.43 199.36 .00 .01
1000.00  1360.00 84.74 4.56 642.54 5.79 23.59 1.91 693.87 3.97 200.00 .00 .01
1100.00  1360.00 85.08 5.08 714.80 5.19 35.73 2.19 609.47 3.52 200.00 .00 .01

* 1200.00 1360.00 85.03 4.93 1360.00 6.26 .00 .00 .00 .00 52.13 .00 .01
1300.00 1360.00 85.15 4.95 1360.00 6.23 .00 .00 .00 .00 52.26 .00 .01
1340.00 1360.00 85.20 4£.98 1360.00 6.18 .00 .00 .00 .00 52.45 .00 .01
1400.00 1360.00 85.264 4.97 1360.00 6.17 .00 .00 .00 .00 52.49 .00 .01
1500.00 1360.00 85.31 4.98 1360.00 6.17 .00 .00 .00 .00 52.53 .00 .01
1600.00  1360.00 84.87 4.48 1360.00 9.48 .00 .00 .00 .00 46.08 .00 .01
1700.00  1360.00 85.99 5.54 1360.00 5.43 .00 .00 .00 .00 564.24 .00 .01
1800.00 1360.00 86.04 5.53 1360.00 5.47 .00 .00 .00 .00 53.93 .00 .01
1900.00 1360.00 86.08 5.51 1360.00 5.47 .00 .00 .00 .00 54.11 .00 .01
1921.00 1360.00 86.17 5.59 1360.00 5.04 .00 .00 .00 .00 54.73 .00 .01
1931.00 1360.00 86.20 5.61 1360.00 4.91 .00 .00 .00 .00 51.97 .00 .01

*  1951.00 1360.00 85.92 5.32 1360.00 7.1 .00 .00 .00 .00  36.02 .00 .01
2067.00 1360.00 86.45 5.7 1360.00 7.89 .00 .00 .00 .00 30.00 .00 .01
2077.00  1360.00 86.96 6.26 1360.00 5.72 .00 .00 .00 .00 38.05 .00 .01

*  2112.00 1360.00 91.39 7.76 1248.11 10.92 94.19 3.23 17.70 2.31 53.02 .00 .01
2212.00 1360.00 91.98 8.05 1177.38 9.7 149.38 3.43 33.24 2.60 53.04 .00 .01
2312.00  1360.00 91.88 7.65 1231.95 10.90 101.27 3.22 26.78 2.67 53.03 .00 .01

2612.00  1360.00 92.18 7.65 1227.79 10.86 105.46 3.25 26.76 2.66 53.04 .00 .01



D= 1360 fs Wity New Cravnec

15FEBY3 10:30:06

THIS RUN EXECUTED 15FEB93

ARARE AT TR AT N RAN AR A AT IR T T EATAL

HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991

P T e I T St L

71 Granite Reef Channel - 2000 ft. South of McKellips Rd. to 400 ft. North

~2 McKellips Rd. & 84th St. - Proj. No. 692102 '

3 By: JLL Date: 1/03/92

14 Channel Imprvints: Sta 12+00 to 19+45, 38’ bottom, C/L 40’ E. M/L = 1960
75 Slope = .00053 ft/ft, No Bank Protection Sta. 11+00 to 13+40, Bank

6 Protection From Sta. 13+40 to 19+45, M/L = 2000

7 Box Culvert with Headwalls: 3 -10’ x 6’

78 Q100=1160 cfs, cross sections looking downstream

19 The Starting W.S. Elev. @ Sta 0+00 is = to the Critical Depth of the Exist.

11 ICHECK INa NINV IDIR STRT METRIC HVINS Q WSEL
0 -1 1360

J2 NPROF IpLOT PRFVS XSECV XSECH FN ALLDC 1BW CHNIM
1 -1 6

NC .025 .025 .03 .1 .3

1 0 12 1957 1969 0 0 0

3 10 .

GR 81.0 1900 81.6 1957 79.4 1962 81.6

6R 80.7 1980 82.0 2000 82.5 2016 80.5

iR 81.6 2024 81.1 2100

X1 200 13 1955 1967 200 200 200

&) 10

iR 81.2 1900 81.8 1955 79.4 1958 82.0

GR 80.9 1977 82.1 2000 82.4 2012 82.6

GR 82.6 2022 81.9 2025 81.2 2100

«“ 400 13 1942 1964 200 200 200

X3 10

GR 81.5 1900 82.4 1942 80.0 1958 82.2

GR 81.2 1982 82.1 2000 82.9 2011 83.2

GR 82.8 2021 82.4 2024 81.6 2100

X1 600 13 1958 1972 200 200 200

X3 10

GR 81.8 1900 82.0 1953 83.2 1958 80.4

GR 81.5 1982 82.3 2000 82.3 2008 83.5

GR 83.1 2021 82.5 2024 81.8 2100

1969
2019

1967
2016

1964
2014

1965
2013

FQ

ITRACE

80.8
82.5

81.2
80.6

81.7
80.8

82.5
81.1

PAGE

10:30:06

1971
2022

1970
2019

1966
2018

1972
2018

1



X1

SR
GR
R

X1

R
R
GR

NC
X1

GR
GR

X1

GR
GR
GR

NC
X1

X3
GR
GR
GR

X1
X3
GR
GR
GR

15FEBY3

800
10
83.5
83.6
82.7

1000

10
84.2
83.6
83.6

1100

10
84.6
84.8
85.0

10:30:06

12

1900
2000
2027

12
1900
1964
2022

15
1900

1968
2016

1927

83.6
83.3
82.4

1928
84.4
83.6
83.0
1925
84.4

83.5
82.7

1927
2012
2100

1964
1928
2000
2100
1968
1914

1972
2020

100

84.3
83.5
84.3

200 200
1939 80.6
2016 81.7

200 200
1942 80.2
2011 84.7

100 100
1925 80.1
1990 83.7
2022 83.9

Begin unlined channel improvements, cst ¢/l = 1954, bottom width = 38/,
gide slopes = 1 1/2:1, long. slope =-0.053%, n = .02

0.025
1200
10
84.9
80.3
83.0

1300

10
85.6
80.4
83.5

0.025
1340

End of unlined channel

0.025
14

1900
1973
2020

14
1900
1973
2019

0.025
14

0.020
1926.3

85.1
86.2
85.0

1926.3
85.8
86.3
85.4

0.016
1926.3

1981.9
1915
1981.9
2022
1982
1915

1982
2022

1982

100
86.2
86.0
84.5

100

86.3
86.1

40

Begin gunite lined channel, n = 0.016, Side slopes = 1 1/2 : 1

10
85.7
80.41
83.6

1400
10
85.8
80.46
85.8

1900
1973
2019

13
1900

1973
2021

85.7
86.28
85.6

1926.3
85.6

86.31
85.3

1915
1982
2022

1982
1915

1982
2024

86.27
86.1
84.9

60
86.31

86.1
84.6

100 100
1926.3 80.3
1991.9 83.7

2025 83.6

100 100

1926.3 80.4
1992 84.3
2025 84.1

40 40

1926.3 80.41
1992 84.3
2025 84.3

60 60

1926.3 80.46
1992 84.3
2100

1972
2020

1946
2016

1942 -
2000
2050

1935
2000
2100

1935
2000
2100

1935
1999
2100

1935
1999

83.5
83.6

80.5
82.4

80.2
86.2

80.22
84.9

80.27
84.8

PAGE

1985
2023

1952
2020

1950
2011
2100

1954
2010

1954
2015

1954
2010

1954
2010

2



15FEBY3

1500
10
86.3
80.52
86.1

1600
10
86.9
86.42
86.6

1700
10
87.3
80.64
87.3

1800
10
87.2
80.70
88.0

1900
10
87.5
80.76
88.8

1921

10
88.6
88.3
87.2

1931
10
88.7
80.86
89.23

1951
10
86.9
80.60
88.20

10:30:06

13

1900
1973
2021

13

1900
1982
2022

1900
1973
2022

13

1900
1973
2022

15

1900
1973
2012

15

1912
1927
1996

15

1903
1935
1988.8

1894
1946.1
1983.0

1926.3

86.2
86.36
85.6

1926
86.9
86.2
86.1
1925.3
87.4
86.47
86.6
1925
87.7
87.23
87.0
1924
87.7
87.4
86.0
1926.9
88.8
80.85
87.5
1934.9
88.7
80.59
88.24
1946.0
87.1

80.60
87.7

1982

1915
1982
2024

1982
1915
1992
2024
1982
1915
1982
2024
1983
1915
1983
2025
1983
1915
1983
2019
1985
1915
1934
1997.3
1988.1
1915
1962
1988.9
1982.1
1920

1963.5
1998

100

86.36
86.2
85.0

100
86.75
84.7
85.6
100
87.14
86.3
86.0
100
87.57
87.1
86.5
100
88.0
87.8
88.0
21
88.3
80.58
87.6
10
88.3
80.78
87.5
20
88.2

80.60
85.8

100

1926.3
1992
2100

100
1926
1998
2100

100

1925.3
1992
2050

100
1925
1993
2100

100
19264
1994
2020

21
1926
1957
2001

10
1934
1984
1999

20

1945.1

1982
1999

100
80.52
84.9
100
80.58
86.7
100
80.64
86.1
86.0
100
80.70
87.6
100
80.76
88.5
87.5
21
89.3
80.76
87.3
10
89.27
88.23
88.0
20
89.15

89.15
86.0

1935
1997

1935
2016

1935 -
1993
2100

1935
2016

1935
2000
2024

1926.1
1978
2007

1934.1
1988
2000

89.15
1945.2
1982.1

2004

80.33
86.4

80.39
84.8

80.45
87.1

80.51
85.7

80.57
88.3
86.7

89.3
87.37
88.3

89.27
89.23
87.4

89.15
89.15
89.15

PAGE

1954
2015

1954
2018

1954
2016

1954
2018

1954
2009
2100

1926.9
1985
2013

1934.9
1988.1
2002

1946.0
1982.9

3



{

SC

£1
X2

87
BT
BT
BT
BT
BT
BT

s883

GR
GR

X1

GR
GR

X1
X3
GR
GR
X1

GR

15FEBY3

0.025

SC RECORD DEFINES TRIPLE 10 FT. X 6 FT. BOX CULVERTS

3.012

10:30:06

0.025

.2

0.015

3.0

6.0

10.0

11

CROSS-SECTION 2055 AT UPSTREAM FACE OF CULVERT WITH EFFECTIVE FLOW OPTION

X2.3 = 2 INDICATES CULVERT OPTION
BT DATA IS MCKELLIPS RD. PROFILE
HIGHER GROUND ELVS.(S. SIDE OF RD.,EAST OF BOX) THAN RD. ARE
USED (A RD. CUT SITUATION) WHERE APPLICABLE.

THE HIGHER OF THE C/L OF

McKELLIPS RD. OR THE TOP OF THE RELOCATED IRRIG. DITCH (WEST OF BOX) WHERE
HIGHER THAN THE EXIST. GRADE IS USED.
MINIMUM ELEV. THAT WATER WILL FLOW INTO THE McKELLIPS ROADWAY ON THE NORTH
SIDE IS = 88.9, THE BANK ELEV. 8 THE END OF THE NORTH WINGWALLS.

2067

10
-2%

88.5
87.0
86.7
89.2
87.1

25

400
1000
1450
1750
2034
2250
2600
3200

400
1000
1750

2030.1
2600

2000
2

88.5
87.5
88.1
89.7
92.0
838.3
88.1
88.4
88.0
86.9
88.3
88.8
87.4

2030

500
1150
1982
2041
2800

m
87.4

600
1100
1500
1900
2071
2342
2800
3400
87.6
86.6
89.2
88.7
87.9

111

88.2
87.4
88.0
89.8
89.9
88.1
87.9
88.6

600
1300
1994
2060
3000

111

87.6
86.5
80.7
87.7
87.6

CROSS-SECTION 21+12 IS A FULL FLOW SECTION UPSTREAM FROM CULVERT (CHANNEL
IMPROVED PER SCOTTSDALE’S PLANS). STA 21+12 = C.0.S. 11+00

THE M/L RUNNING NORTH IS STA 2000 FOR THE OFFSETS TO THE CROSSSECTIONS

.02
2077
10
89.0
89.2

2112
10
97.2
83.63

2212
10
97.2
83.93

.025
9

1975
2032.1

9

1986.9
2029

1986.9
2029

.015
1994

88.9
88.9

2015

91.2
90.2

2015
91.2
90.1

2032.1

1993
2033

2033

1987
2033

2033

1987
2033

10

89.2
89.0

45

90.0
90.4

100

90.1
90.2

10

45

2005
2040

100

2005
2040

45

89.8
96.4

100

89.9
96.2

11.4 80.7
89.2- 89.2
800 87.8
1300 87.9
1550 87.9
2000 92.0
2150 89.4
2450 88.1
3000 87.9
3600 88.8
700 87.3
1450 87.4
2000 80.7
2200 86.6
3300 88.8
1994.1 80.70
2039.1
2015 83.63
2040.1
2015 83.93
2040.1

PAGE

800
1550
2030
2400
3600

2032

2019

2019

4



15FEB93

2612

97.4
84.53

10:30:06

1986.9
2029

1986.9
2029

2015

91.2
90.4

2033

1987
2033

2033

1987
2033

100

90.6
90.5

100

90.9
90.8

100

2005
2040

100

2005
2040

100

90.4
96.5

100

90.7
96.8

2015
2040.1

2015
2040.1

84.23

84.53

PAGE

2019

2019
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15FEB93

SECNO

TIME

SLOPE

*PROF 1

CCHv=

'SECNO  .000
096 WSEL NOT GIVEN, AVG OF MAX, MIN USED

3265 DIVIDED FLOW

5280 CROSS SECTION

10:30:06
DEPTH CWSEL
aLos QCH
vLo8 VCH
XLOBL XLCH

.100 CENv= .300

CRIWS
QROB
VROB
XLOBR

.00 EXTENDED

3720 CRITICAL DEPTH ASSUMED

.000
1360.0
.00
.008527

3.07
397.1
5.98
0.

*SECNO 200.000
3280 CROSS SECTION

3302 WARNING:

200.000
1360.0
.02
.001497

82.47
162.2
6.88
0.

82.47
800.7
5.92
0.

200.00 EXTENDED

CONVEYANCE CHANGE OUTSIDE

4.08
384.9
3.53
200.

“SECNO 400.000
3280 CROSS SECTION

400.000
1360.0
.03
.001606

3.78
265.2
3.46
200.

*SECNO 600.000
3280 CROSS SECTION

600.000
1360.0
.05
.001315

3.70
432.3
3.49
200.

83.48
120.5
3.58
200.

.00
854.6
3.46
200.

400.00 EXTENDED

83.78
212.5
3.70
200.

.00
882.3
3.56
200.

600.00 EXTENDED

84.10
109.1
3.16
200.

.00
818.5
3.31
200.

WSELK
ALOB
XNL
ITRIAL

1.47 FEET

.00
66.4
.025

2.28 FEET

OF ACCEPTABLE RANGE,

.00
109.0
.025
3

2.28 FEET

.00
7.0
.025

2.29 FEET

.00
123.8
.025
0

EG
ACH
XNCH
IbC

83.04
23.6
.030

19

83.67
33.7
.030

0

83.98
57.4
.030

84.27
34.6
.030

0

HY
AROB
XNR
TCONT

-3
135.
.02

KRATIO =

A
246.

7
2
5

9
8

.025

0

.20

247,

9

.025

17

247.

4

.025

0

HL
voL
WTN
CORAR

.00

.000
.00

2.39

.59
1.4
.000
.00

.31
3.2
.000
.00

.29
5.0
.000
.00

0OLOSS
TWA
ELMIN
TOPHID

.00

.0
79.460
198.72

.04

79.40
200.00

.00
1.8
80.00
200.00

.00
2.8
80.40
200.00

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

81.60
81.60
1900.00
2100.00

81.80
82.00
1900.00
2100.00

82.40
82.20
1900.00
2100.00

83.20
82.50
1900.00
2100.00

PAGE
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15FEB93 10:30:06 ) PAGE 7

SECNO DEPTH CWSEL CRIWS WSELK EG HY HL oLoSsS L-BANK ELEV
Q aLos QCH QROB ALOB ACH AROB YoL THA R-BANK ELEV
TIME vLos VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL (] ICONT CORAR TOPWID ENDST

“SECNO 800.000

1265 DIVIDED FLOW

3280 CROSS SECTION 800.00 EXTENDED 1.97 FEET
800.000 3.7 84.37 .00 .00 84.60 .23 .31 .02 83.60
1360.0 47.9 718.7 593.4 22.0 168.1 172.8 6.8 3.7 83.50
.06 2.17 4.28 3.43 .025 .030 .025 .000 80.60 1900.00
.001827 200. 200. 200. 2 0 0 .00 199.36 2100.00

“SECNO 1000.000

5280 CROSS SECTION  1000.00 EXTENDED © 1.74 FEET
1000.000 4.56 84.74 .00 .00 85.11 .37 4T .04 84.40
1360.0 23.6 642.5 693.9 12.3 111.0 174.8 8.3 4.6 83.60
.07 1.91 5.79 3.97 .025 .030 .025 .000 80.20 1900.00
.003161 200. 200. 200. 2 0 0 .00 200.00 2100.00

*SECNO 1100.000

3280 CROSS SECTION  1100.00 EXTENDED 1.79 FEET
1100.000 5.08 85.08 .00 .00 85.39 .31 .27 .01 84.30
1360.0 35.7 716.8 609.5 16.3 137.8 173.1 9.0 5.0 84.80
.08 2.19 5.19 3.52 .025 .030 .025 .000 80.00 1900.00
.0024606 100. 100. 100. 2 0 0 .00 200.00 2100.00

*SECNO 1200.000
3280 CROSS SECTION  1200.00 EXTENDED 1.44 FEET

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.45
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 86.20 ELREA= 86.20
1200.000 4.93 85.03 .00 .00 85.64 .61 .16 .09 86.20
1360.0 .0 1360.0 .0 .0 217.3 .0 9.6 5.3 86.20
.08 .00 6.26 .00 .000 .020 .000 .000 80.10 1928.02

.001137 100. 100. 100. 2 0 0 .00 52.13 1980.15



1SFEB93 10:30:06

SECNO DEPTH CWSEL CRIWS
Q QLos QCH QROB
TIME vLOB VCH VROB
SLOPE XLOBL XLCH XLOBR

*SECNO 1300.000

X280 CROSS SECTION  1300.00 EXTENDED

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,

1300.000 4.95 85.15 .00
1360.0 .0 1360.0 .0
.09 .00 6.23 .00
.001122 100. 100. 100.

*SECNO 1340.000

280 CROSS SECTION  1340.00 EXTENDED

~495 OVERBANK AREA ASSUMED NON-EFFECTIVE,

1340.000 4.98 85.20 .00
1360.0 .0 1360.0 .0
.09 .00 6.18 .00
.000701 40. 40. 40.

SECNO 1400.000

280 CROSS SECTION - 1400.00 EXTENDED

495 OVERBANK AREA ASSUMED NON-EFFECTIVE,

1400.000 4.97 85.26 .00
1360.0 .0 1360.0 .0
.09 .00 6.17 .00

.000701 60. 60. 60.

SECNO 1500.000

3280 CROSS SECTION  1500.00 EXTENDED

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,

1500.000 4.98 85.31 .00
1360.0 .0 1360.0 .0
.10 .00 6.17 .00
.000699 100. 100. 100.

WSELK EG HV
ALOB ACH AROB
XNL XNCH XNR
ITRIAL IDC ICONT
1.05 FEET
ELLEA= 86.30 ELREA=
.00 85.76 .60
.0 218.4 .0
.000 .020 .000
2 0 0
.90 FEET
ELLEA= 86.27 ELREA=
.00 85.79 .59
.0 220.2 .0
.000 .016 .000
0 0 0
.65 FEET
ELLEA= 86.31 ELREA=
.00 85.83 .59
.0 220.3 .0
.000 .016 .000
1 0 0
.31 FEET
ELLEA= 86.36 ELREA=
.00 85.90 .59
.0 220.5 .0
.000 .016 .000
0 0 0

HL
VoL
WTN

86.30

.11
10.1
.000

.00

86.28

.03
10.3
.000

86.31

.04
10.6
.000

86.36

.07
11.1
.000

.00

oLOSS
TWHA
ELMIN
TOPWID

.00
5.5
80.20
52.26

.00
5.5
80.22
52.45

.00
5.6
80.27
52.49

.00
5.7
80.33
52.53

PAGE 8

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

86.30
86.30
1927.99
“1980.25

86.27
86.28
1927.89
1980.34

86.31
86.31
1927.88
1980.37

86.36
86.36
1927.86
1980.39



15FEBY3 10:30:06

SECNO DEPTH CWSEL CRIWS

Q aLos QCH QROB
TIME vLO8 VCH VROB
SLOPE XLOBL XLCH XLOBR

“SECNO 1600.000

301 HV CHANGED MORE THAN HVINS

WSELK
ALOB
XNL
ITRIAL

EG HY
ACH AROB
XNCH XNR
IDC ICONT

302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO =

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,

1600.000 4.48 84.87 .00
1360.0 .0 1360.0 .0
.10 .00 9.48 .00
.002410 100. 100. 100.

"SECNO 1700.000

35301 HV CHANGED MORE THAN HVINS

ELLEA=

.00
.0
.000
3

86.75 ELREA=
86.26 1.39
143.5 .0

.016 .000

0 0

1302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO =

495 OVERBANK AREA ASSUMED NON-EFFECTIVE,

1700.000 5.54 85.99 .00
1360.0 .0 1360.0 .0
1 .00 5.43 .00
.000481 100. 100. 100.

*SECNO 1800.000

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE,

1800.000 5.53 86.04 .00
1360.0 .0 1360.0 .0
1 .00 5.647 .00

.000488 100. 100. 100.

ELLEA=

.00
.0
.000
3

ELLEA=

.00
.0
.000

87.14 ELREA=
86.45 46
250.2 .0

.016 .000

0 0

87.57 ELREA=

86.50 b6
248.8 .0
.016 .000
0 0

KL
VoL
WTN
CORAR

54

86.42

.12
11.5
.000

.00

2.24

86.47

.09
12.0
.000

.00

87.23

.05
12.6
.000

.00

0oLOoSsS
TWA
ELMIN
TOPWID

.26
5.8
80.39
46.08

.09
5.9
80.45
54.26

.00
6.0
80.51
53.93

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

86.75
86.42
1928.74
1974 .82

87.14
86.47
1927.02
1981.26

87.57
87.23
1927.24
1981.17

PAGE
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15FEB93 10:30:06
SECNO DEPTH CUWSEL CRIWS WSELK EG HV HL
Q aLos QCH QROB ALOB ACH AROB VoL
TIME VvLOB VCH VROB XNL XNCH XNR WTN
SLOPE XLOBL XLCH XLOBR ITRIAL ibC ICONT CORAR
*SECNO 1900.000
495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 88.00 ELREA= 87.40
1900.000 5.51 86.08 .00 .00 86.55 .46 .05
1360.0 .0 1360.0 .0 .0 248.8 .0 13.1
.12 .00 5.47 .00 .000 .016 .000 .000
.000489 100. 100. 100. 0 0 0 .00
'SECNO 1921.000
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 89.30 ELREA= 87.37
1921.000 5.59 86.17 .00 .00 86.56 .39 .01
1360.0 .0 1360.0 .0 .0 269.7 .0 13.3
.12 .00 5.04 .00 .000 .016 .000 .000
.000390 21. 21. 21. 2 0 0 .00
*SECNO 1931.000
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 89.27 ELREA= 89.23
1931.000 5.61 86.20 .00 .00 86.57 .37 .00
1360.0 .0 1360.0 .0 .0 277.0 .0 13.3
.12 .00 6.91 .00 .000 .016 .000 .000
.000367 i0. 10. 10. 2 0 0 .00
*SECNO 1951.000
3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .64
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 89.15 ELREA= 89.15
1951.000 5.32 85.92 .00 .00 86.70 .78 .01
1360.0 .0 1360.0 .0 .0 191.4 .0 13.4
.12 .00 7.11 .00 .000 .016 .000 .000
.000888 20. 20. 20. 2 0 0 .00

OLOSS
THA
ELMIN
TOPWID

6.2
80.57
56.11

.01
6.2
80.58
54.73

.00
6.2
80.59
51.97

.12
6.2
80.60
36.02

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

88.00
87.40
1926.91
1981.02

89.30
87.37
1929.00
1983.73

89.27
89.23
1934.94
1986.91

89.15
89.15
19466.04
1982.06

PAGE
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15FEBY3

SECNO

TIME
SLOPE

10:

30:06

DEPTH CWSEL

QLos
vLos
XLOBL

PECIAL CULVERT

SC CUNO
3

_HART 11 - BOX CULVERT; SKEWED HEADWALL; CHAMFERED OR BEVELED INLET EDGES

CUNV
.01

QCH
VCH
XLCH

ENTLC
2 .20

CRIWS
QROB8
VRO8
XLOBR

CoFa
3.00

WSELK
ALOB
XNL
ITRIAL

RDLEN
.00

EG HY
ACH AROB
XNCH XNR
IDC ICONT
RISE SPAN
6.00 10.00

SCALE & - HEADWALL SKEWED 10 TO 45 DEGREES; INLET EDGES BEVELED

140, NORMAL DEPTH EXCEEDS CULVERT HEIGHT
=SECNO 2067.000
5140, NORMAL DEPTH EXCEEDS CULVERT HEIGHT
1160, NORMAL DEPTH EXCEEDS CULVERT HEIGHT
1140, NORMAL DEPTH EXCEEDS CULVERT HEIGHT
5140, NORMAL DEPTH EXCEEDS CULVERT HEIGHT

PECIAL CULVERT OUTLET CONTROL
_GIC = 87.034

%140, NORMAL
1140, NORMAL
3140, NORMAL
5140, NORMAL
1140, NORMAL
1140, NORMAL
5140, NORMAL
5140, NORMAL
1140, NORMAL
1140, NORMAL
5140, NORMAL
5140, NORMAL

DEPTH
DEPTH
DEPTH
DEPTH
DEPTH
DEPTH
DEPTH
DEPTH
DEPTH
DEPTH
DEPTH
DEPTH

JPECIAL CULVERT

EGIC
87.03

EGOC
87.4

EGOC = 87.412 PCWSE=

EXCEEDS CULVERT
EXCEEDS CULVERT
EXCEEDS CULVERT
EXCEEDS CULVERT
EXCEEDS CULVERT
EXCEEDS CULVERT
EXCEEDS CULVERT
EXCEEDS CULVERT
EXCEEDS CULVERT
EXCEEDS CULVERT
EXCEEDS CULVERT
EXCEEDS CULVERT

Hé
1 g

HEIGHT
HEIGHT
HEIGHT
HEIGHT
HEIGHT
HEIGHT
HEIGHT
HEIGHT
HEIGHT
HEIGHT
HEIGHT
HEIGHT

QWEIR
0.

QcuLy
1360.

5495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA=

2067.000
1360.0
.12
.000615

5.75 86.45
.0 1360.0
.00 7.89
1. 111.

*SECNO 2077.000

.00
.0
.00
111.

.00
.0
.000

85.920 ELTRD=

VCH ACULY
7.886 180.0

89.20 ELREA=

87.41 97
172.5 .0
.015 .000
0 0

HL oLoss L-BANK ELEV
VoL TWHA R-BANK ELEV
WTN ELMIN SSTA

CORAR TOPWID ENDST

CULVLN CHRT SCL ELCHU
111.00 1 4 80.70

87.400

ELTRD WEIRLN

87.40 0.
89.20
.71 .00 80.70
13.9 6.3 80.70

.000 80.70 2000.00
.00 30.00 2030.00

PAGE

ELCHD
80.60

1



15FEB93 10:30:06

SECNO DEPTH CWSEL CRIWS

Q aLos QCH QROB
TIME vLo8 VCH VROB
SLOPE XLOBL XLCH XLOBR

WSELK
ALOB
XNL
ITRIAL

495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA=

2077.000 6.26 86.96 .00
1360.0 .0 1360.0 .0
.12 .00 5.72 .00
.000421 0. 10. 10.

SECNO 2112.000
3301 HV CHANGED MORE THAN HVINS
685 20 TRIALS ATTEMPTED WSEL,CWSEL

3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

2112.000 7.76 91.39 91.39
1360.0 96.2 1248.1 17.7
.12 3.23 10.92 2.31
.001607 45, 45. 45,

*SECNO 2212.000

2212.000 8.05 91.98 .00
1360.0 149.4 1177.4 33.2
.13 3.43 9.77 2.60
.001166 100. 100. 100.

“SECNO 2312.000
7185 MINIMUM SPECIFIC ENERGY
5720 CRITICAL DEPTH ASSUMED

2312.000 7.65 91.88 91.88
1360.0 101.3 1231.9 26.8
.13 3.22 10.90 2.67
.001593 100. 100. 100.

*SECNO 2412.000

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

2612.000 7.65 92.18 92.18
1360.0 105.5 1227.8 26.8
<13 3.25 10.86 2.66

.001579 100. 100. 100.

.00
.0
.000
2

.00
29.2
.020

20

.00
43.5
.020

.00
31.5
.020

.00
32.5
.020

20

EG
ACH
XNCH
1bC

HY
AROB
XNR
ICONT

89.20 ELREA=

87.46
237.9
.015
0

93.11
114.3
.015
12

93.28
120.5
.015

93.57
113.0
.015
1

93.85
113.1
.015
5

.51
.0
.000
0

1.7
7.7
.025

1.31
12.8
.025

1.68
10.0
.025

1.67
10.1
.025

0

HL

WTN

89.20

.01
13.9
.000

.00

.03
16.1
.000

.00

.14
14.5
.000

.00

.14
14.9
.000

.00

.16
15.3
.000

.00

OLOSS
TWA
ELMIN
TOPWID

.05
6.3
80.70
38.05

.36
6.4
83.63
53.02

6.5
83.93
53.04

A1
6.6
84.23
53.03

.00
6.7
84.53
53.04

L-BANK ELEV
R-BANK ELEV
SSTA
ENDST

89.20
89.20
1994.03
2032.07

89.80
90.20
1987.00
2040.02

89.90
90.10
1986.99
2040.03

90.40
90.40
1986.99
2040.02

90.70
$0.70
1986.99
20460.02

PAGE

12



15FEBY3 10:30:06 . PAGE 13

THIS RUN EXECUTED 15FEB93 10:30:08
SR A R R RSN GG

HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991
BATETEE O RATRN AR ACACSTATATAIEY

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

LL Date: 1/03/92

JUMMARY PRINTOUT TABLE 150

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10*Ks VCH AREA
* .000 .00 .00 .00 79.40 1360.00 82.47 82.47 83.04 85.27 6.88 225.21
£ 200.000 200.00 .00 .00 79.40 1360.00 83.48 .00 83.67 14.97 3.58 389.48
400.000 200.00 .00 .00 80.00 1360.00 83.78 .00 83.98 16.06 3.70 382.33
600.000 200.00 .00 .00 80.40 1360.00 84.10 .00 84.27 13.15 3.16 405.80
800.000 200.00 .00 .00 80.60 1360.00 84.37 .00 84.60 18.27 4.28 362.89
1000.000 200.00 .00 .00 80.20 1360.00 84.74 .00 85.11 31.61 5.79 298.12
1100.000 100.00 .00 .00 80.00 1360.00 85.08 .00 85.39 24.06 5.19 327.17
*  1200.000 100.00 .00 .00 80.10 1360.00 85.03 .00 85.64 11.37 6.26 217.27
1300.000 100.00 .00 .00 80.20 1360.00 85.15 .00 85.76 11.22 6.23 218.36
1340.000 40.00 .00 .00 80.22 1360.00 85.20 .00 85.79 7.01 6.18 220.20
1400.000 60.00 .00 .00 80.27 1360.00 85.24 .00 85.83 7.01 6.17 220.31
1500.000 100.00 .00 .00 80.33  1360.00 85.31 .00 85.90 6.99 6.17  220.54
*  1600.000 100.00 .00 .00 80.39 1360.00 84.87 .00 86.26 26.10 9.48 143.51
*  1700.000 100.00 .00 .00 80.45 1360.00 85.99 .00 86.45 4.81 5.43 250.24
1800.000 100.00 .00 .00 80.51 1360.00 86.04 .00 86.50 4£.88 5.47 248.77
1900.000 100.00 .00 .00 80.57 1360.00 86.08 .00 86.55 4£.89 5.47 248.79

1921.000 21.00 .00 .00 80.58 1360.00 86.17 .00 86.56 3.90 5.04 269.75

.01K

147.28

351.45

339.36

375.03

318.17

261.89

277.26

403.37

406.09

513.56

513.78

514.48

277.03

619.95

615.80

614.91

688.75



15FEB93

SECNO
1931.000
1951.000
2067.000
2077.000
2112.000
2212.000

' 2312.000

2612.000

10:30:06

XLCH

10.00

20.00

111.00

10.00

45.00

100.00

100.00

100.00

ELTRD

.00

.00

87.40

.00

.00

.00

.00

ELLC

.00

.00

.00

.00

.00

.00

.00

.00

ELMIN

80.59

80.60

80.70

80.70

83.63

83.93

84.23

84.53

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

CWSEL

86.20
85.92
86.45
86.96
91.39
91.98
91.88

92.18

CRIWS

.00

.00

.00

91.39

.00

91.88

92.18

EG

86.57

86.70

87.41

87.46

93.11

93.28

93.57

93.85

10*Ks

3.67

8.88

4.21

16.07

11.66

15.93

15.79

VCH

4.91

7.89

5.72

10.92

9.77

10.90

10.86

PAGE 14

AREA

277.00

191.41

172.46

237.85

151.12

176.81

154.57

155.64

01K

709.48

456.31

548.33

662.74

339.26

398.33

340.77

362.21



15FEB93

10:30:06

.L Date: 1/03/92

SUMMARY PRINTOUT TABLE 150

SECNO

& .000

= 200.000

400.000

600.000

800.000

1000.000

1100.000

*  1200.000

1300.000

1340.000

1400.000

1500.000

*  1600.000

*  1700.000

1800.000

1900.000

1921.000

1931.000

*  1951.000

2067.000

2077.000

*  2112.000

2212.000

*  2312.000

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

1360.00

CWSEL

82.47

83.48

83.78

84.10

84.37

84.76

85.08

85.03

85.15

85.20

85.24

85.31

84.87

85.99

86.04

86.08

86.17

86.20

85.92

86.45

86.96

91.39

91.98

91.88

DIFWSP

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

DIFWSX

.00

1.01

.30

.31

.27

.37

.34

.12

.05

.04

.09

.03

.53

51

6.44

-.09

DIFKWS

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

TOPWID

198.72

200.00

200.00

200.00
199.36
200.00
200.00
52.13
52.26
52.45
52.49
52.53
46.08
54.26
53.93
54.11
54.73
51.97
36.02
30.00
38.05
53.02
53.04

53.03

XLCH

.00

200.00

200.00

200.00

200.00

200.00

100.00

100.00

100.00

40.00

60.00

100.00

100.00

100.00

100.00

100.00

21.00

10.00

20.00

111.00

10.00

45.00

100.00

100.00

PAGE

15
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SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPHID XLCH

*  2412.000 1360.00 92.18 .00 .30 .00 53.04 100.00



15FEBS3

SUMMARY OF ERRORS AND SPECIAL NOTES

AUTION SECNO=
"'ARNING SECNO=
#ARNING SECNO=
JARNING SECNO=
WARNING SECNO=
IARNING SECNO=
CAUTION SECNO=
ZAUTION SECNO=

CAUTION SECNO=

CAUTION SECNO=
SAUTION SECNO=

CAUTION SECNO=
CAUTION SECNO=
SAUTION SECNO=

10:30:06

.000
200.000
1200.000
1600.000
1700.000
1951.000
2112.000
2112.000

2112.000

2312.000
2312.000

2412.000
2412.000
2412.000

PROFILE=

PROFILE=

PROFILE=

PROFILE=

PROFILE=

PROFILE=

PROFILE=
PROFILE=
PROFILE=

PROFILE=
PROFILE=

PROFILE=
PROFILE=
PROFILE=

CRITICAL DEPTH ASSUMED

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CRITICAL DEPTH ASSUMED

PROBABLE MINIMUM SPECIFIC ENERGY

20 TRIALS ATTEMPTED TO BALANCE WSEL

CRITICAL DEPTH ASSUMED
MINIMUM SPECIFIC ENERGY

CRITICAL DEPTH ASSUMED
PROBABLE MINIMUM SPECIFIC ENERGY
20 TRIALS ATTEMPTED TO BALANCE WSEL

PAGE

17



APPENDIX "D"

HY-8 Computation Runs
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1
CURRENT DATE: 04-17-1992 FILE DATE: 12-11-1991
CURRENT TIME: 08:23:31 FILE NAME: WTP100-1
FHWA CULVERT ANALYSIS
HY-8, VERSION 3.2
> SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT | BARRELS
v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING  INLET
(FT) (FT) (FT) MATERIAL (FT) (FT) n TYPE
1 81.53 81.40 96.00 | 3 RCP 3.00 3.00 .0l12 CONVENTIONAL
2
3
4
5
6
SUMMARY OF CULVERT FLOWS (CFS) FILE: WTP100-1 DATE: 12-11-1991
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
86.15 0 0 0 0 0 0 0o 0 1
86.16 13 13 0 0 0 0 0 0 1
86.20 26 26 0 0 0 0 0 0 1
86.26 39 39 0 0 0 0 0 0 1
86.34 51 51 0 0 0 0 0 0 1
86.45 64 64 0 0 0 0 0 0 1
86.58 77 77 0 0 0 0 0 0 1
86.73 90 90 0 0 0 0 0 0 1
86.91 103 103 0 0 0 0 0 0 1
87.12 116 116 0 0 0 0o . 0 0 1
87.29 129 126 0 0 0 0 0 2 26
87.24 123 123 0 0 0 0 0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: WTP100-1 DATE: 12-11-1991
HEAD HEAD TOTAL FLOW $ FLOW
ELEV (FT) ERROR(FT) FLOW (CFS) ERROR (CFS) ERROR
86.15 0.00 0 0 0.00
86.16 0.00 13 0 0.00
86.20 0.00 26 0 0.00
86.26 0.00 39 0 0.00
86.34 0.00 51 0 0.00
86.45 0.00 64 0 0.00
86.58 0.00 77 0 0.00
86.73 0.00 90 0 0.00
86.91 0.00 103 0 0.00
87.12 0.00 116 0 0.00
87.29 -0.00 129 1 0.92
<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000




2

CURRENT DATE: 04-17-1992 FILE DATE: 12-11-1991
CURRENT TIME: 08:23:31 FILE NAME: WTP100-1
CULVERT # 1
PERFORMANCE CURVE FOR 3 BARREL(S)
Q HWE TWE ICH OCH FLOW CCE FCE TCE Vo
(cfs) (ft) (ft) (ft) (ft) TYPE (ft) (£t) (£t) (fps)
0 86.15 86.15 0.00 4.62 O0-NF 0.00 81.53 0.00 0.00
13 86.16 86.15 0.89 4.63 4-FF 0.00 0.00 0.00 0.61
26 86.20 86.15 1.27 4.67 4-FF 0.00 0.00 0.00 1.21
39 86.26 86.15 1.60 4.73 4-FF 0.00 0.00 0.00 1.82
51 86.34 86.15 1.91 4.81 4-FF 0.00 0.00 0.00 2.43
64 86.45 86.15 2.19 4.92 4-FF 0.00 0.00 0.00 3.03
77 86.58 86.15 2.45 5.05 4-FF 0.00 0.00 0.00 3.64
90 86.73 86.15 2.70 5.20 4-FF 0.00 0.00 0.00 4.25
103 86.91 86.15 2.95 5.38 4-FF 0.00 0.00 0.00 4.85
116 87.12 86.15 3.21 5.59 4-FF 0.00 0.00 0.00 5.46
126 87.29 86.15 3.42 5.76 4-FF 0.00 0.00 0.00 5.93
El. inlet face invert 81.53 ft El. outlet invert 81.40 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

kkkkk SITE DATA #***%% CULVERT INVERT #%%k%xkkkkhkhkhkikis
INLET STATION (FT)

kkkkk

INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)

NUMBER OF BARRELS
SLOPE (V-FT/H-FT)
CULVERT LENGTH ALONG SLOPE (FT)

1626.00

81.53

1530.00

81.40

© 3.00
0.0014
96.00

CULVERT DATA SUMMARY #%kkkkkhkkkkhhhhhhhhhhhkd

BARREL SHAPE

BARREL DIAMETER
BARREL MATERIAL .
BARREL MANNING'S N

INLET TYPE

INLET EDGE AND WALL

INLET DEPRESSION

CIRCULAR

3.00 FT

CONCRETE

0.012

CONVENTIONAL
SQUARE EDGE WITH HEADWALL

NONE




3

CURRENT DATE: 04-17-1992 FILE DATE: 12-11-1991
CURRENT TIME: 08:23:31 FILE NAME: WTP100-1

TAILWATER

CONSTANT WATER SURFACE ELEVATION
86.15

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 68.00
**%%%* USER DEFINED ROADWAY PROFILE
CROSS-SECTION X Y
COORD. NO. (FT) (FT)
1 0.00 87.59
2 50.00 87.54
3 100.00 87.49
4 150.00 87.39
5 200.00 87.29
6 250.00 87.24
7 300.00 87.27
8 350.00 87.39
9 400.00 87.59
10 450.00 87.83




& D7H. /O9r3C RT.

CURRENT DATE: 04-17-1992
CURRENT TIME: 08:25:16

1

FILE DATE: 03-11-1992

FILE NAME: 1530W2

FHWA CULVERT ANALYSIS
HY-8, VERSION 3.2

c SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT | BARRELS
v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
(FT) (FT) (FT) MATERIAL (FT)  (FT) n TYPE
1 81.40 80.90 410.00 | 1 RCB '8.00 3.00 .013 CONVENTIONAL
2
3
4
5
6
SUMMARY OF CULVERT FLOWS (CFS) FILE: 1530W2 DATE: 03-11-1992
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
84.51 0 0 0 0 0 0 0 0 1
84.53 14 14 0 0 0 0 0 0 1
84.58 57 27 0 0 0 0 0 0o 1
84.66 41 41 0 0 0 0 0 0o 1
84.77 54 54 0 0 0 0 0 0 1
84.92 68 68 0 0 0 0 0 0 1
85.10 82 82 0 0 0 0 0 0o 1
85.32 95 95 0 0 0 0 0 0 1
85.56 109 109 0 0 0 0 0 0 1
85.84 123 123 0 0 0 0 0 0 1
86.15 136 136 0 0 0 0 0 0 1
86.92 165 165 0 0 0 0 0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 1530W2 DATE: 03-11-1992
HEAD "HEAD TOTAL FLOW % FLOW
ELEV (FT) ~ ERROR(FT) FLOW (CFS) ERROR (CFS) ERROR
84.51 0.00 0 0 0.00
84.53 0.00 14 0 0.00
84.58 0.00 27 0 0.00
84.66 0.00 41 0 0.00
84.77 0.00 54 0 0.00
84.92 0.00 68 0 0.00
85.10 0.00 82 0 0.00
85.32 0.00 95 0 0.00
85.56 - 0.00 109 0 0.00
85.84 0.00 123 0 0.00
86.15 0.00 136 0 0.00

<1> TOLERANCE (FT) = 0.010

<2> TOLERANCE (%) = 1.000




2

_URRENT DATE: 04-17-1992 FILE DATE: 03-11-1992
CURRENT TIME: 08:25:16 FILE NAME: 1530W2
CULVERT # 1
PERFORMANCE CURVE FOR 1 BARREL(S)
Q HWE TWE ICH OCH FLOW CCE FCE TCE Vo
(cfs) (ft) (ft) (ft) (ft) TYPE (ft) (ft) (£t)  (fps)
0 84.51 84.51 0.00 3.11 O-=NF 0.00 81.40 0.00 0.00
14 84.53 84.51 0.78 3.13 4-FF 0.00 0.00 0.00 0.57
27 84.58 84.51 1.22 3.18 4-FF 0.00 0.00 0.00 1.13
41 . 84.66 84.51 1.60 3.26 4-FF 0.00 0.00 0.00 1.70
54 84.77 “84.51 1.92 3.37 4-FF 0.00 0.00 0.00 2427
68 84.92 84.51 2.22 3.52 4-FF 0.00 0.00 0.00 2.84
82 85.10 84.51 2.50 3.70 4-FF 0.00 0.00 0.00 3.40
95 85.32 84.51 2.77 3.92 4-FF 0.00 0.00 0.00 3.97
109 85.56 84.51 3.04 4.16 4-FF 0.00 0.00 0.00 4.54
123 . 85.84 84.51 3.32 4.44 4-FF 0.00 0.00 0.00 511
136 86.15 84.51 3.60 4,75 4-FF 0.00 0.00 0.00 5.67
El. inlet face invert 81.40 ft El. outlet invert 80.90 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft
kkkkk STTE DATA **%*%*% CULVERT INVERT khkhkkhkhkhkhkhkhkhiki
INLET STATION (FT) ' 1530.00
INLET ELEVATION (FT) 81.40
OUTLET STATION (FT) 1940.00
OUTLET ELEVATION (FT) : 80.90
NUMBER OF BARRELS 1.00
SLOPE (V-FT/H-FT) 0.0012
CULVERT LENGTH ALONG SLOPE (FT) 410.00
kkkk%® CULVERT DATA SUMMARY khkhkhhkhkhkhhkhkhkhkhhkhkhkhhhhhkhhk
BARREL SHAPE BOX
BARREL SPAN - 8.00 FT
BARREL RISE . 3.00 FT
BARREL MATERIAL CONCRETE
BARREL MANNING'S N 0.013
INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE (90&15 DEG. FLARE)
INLET DEPRESSION NONE




3

CURRENT DATE: 04-17-1992 FILE DATE: 03-11-1992
CURRENT TIME: 08:25:16 FILE NAME: 1530W2

TAILWATER

CONSTANT WATER SURFACE ELEVATION
84.51

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE GRAVEL
EMBANKMENT TOP WIDTH (FT) 10.00
x*%*% USER DEFINED ROADWAY PROFILE
CROSS-SECTION X Y
COORD. NO. (FT) (FT)
1 0.00 89.00
2 34.00 88.32
3 37.50 88.90
4 39.20 88.70
5 60.00 86.92
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1
SURRENT DATE: 04-17-1992 FILE DATE: 03-11-1992
JURRENT TIME: 08:27:00 FILE NAME: 1940W
FHWA CULVERT ANALYSIS
HY-8, VERSION 3.2
e SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
l L INLET OUTLET CULVERT BARRELS
A4 ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
j (FT) (FT) (FT) MATERIAL (FT) (FT) n TYPE
1 80.90 80.80 72.00 1 RCB 8.00 3.00 .013 CONVENTIONAL
2
3
I 4
5
6
SUMMARY OF CULVERT FLOWS (CFS) FILE: 1940W DATE: 03-11-1992
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
83.07 0 0 0 0 0 0 0 : 0 1
83.09 14 14 0 0 0 0 0 0 1
83.14 27 27 0 0 0 0 0 0o 1
83.22 41 41 0 0 0 0 0 0 1
83.33 55 55 0 0 0 0 0 0 1
83.46 69 69 0 0 0 0 0 0o 1
83.63 82 82 0 0 0 0 0 o 1
83.82 96 96 0 0 0 0 0 o 1
83.99 110 110 0 0 0 0 0 o 1
84.24 123 123 0 0 0 0 0 o 1
84.51 137 137 0 0 0 0 0 0o 1
86.92 229 229 0 0 0 0 0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 1940W DATE: 03-11-1992
HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT) ERROR(FT) FLOW(CFS) ERROR (CFS) ERROR
83.07 0.00 0 (o} 0.00
83.09 0.00 14 0 0.00
83.14 0.00 27 (0} 0.00
83.22 0.00 41 0 0.00
83.33 0.00 55 0 0.00
83.46 0.00 69 0 0.00
83.63 0.00 82 0 0.00
83.82 0.00 96 0 0.00
83.99 0.00 110 0 0.00
84.24 0.00 123 0 0.00
84.51 0.00 137 0 0.00
<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000




FILE DATE:

2

CURRENT DATE: 04-17-1992 03-11-1992
CURRENT TIME: 08:27:00 FILE NAME: 1940W
CULVERT # 1
PERFORMANCE CURVE FOR 1 BARREL(S)
Q HWE TWE ICH OCH FLOW CCE FCE TCE VO
(cfs) (£t) (ft) (ft) (ft) TYPE (£t) (£t) (ft) (fps)
0 83.07 83.07 0.00 2.17 O0-=NF 0.00 80.90 0.00 0.00
14 83.09 83.07 0.78 2.19 3-M1 0.00 0.00 0.00 0.75
27 83.14 83.07 1.23 2.24 3-M1 0.00 0.00 0.00 151
41 83.22 83.07 1.60 2.32 3-M1 0.00 0.00 0.00 2.26
55 83.33 83.07 1.93 2.43 3-M1l 0.00 0.00 0.00 3.02
69 83.46 83.07 2.23 2.56 3-M1l 0.00 0.00 0.00 3.77
82 83.63 83.07 251 2.73 3-M1 0.00 0.00 0.00 4.53
96 83.82 83.07 2.79 2.92 3-M1 0.00 0.00 0.00 5.28
110 83.99 83.07 3.06 3.09 3-M2 0.00 0.00 0.00 6.04
123 84.24 83.07 3.33 3.34 3-M2 0.00 0.00 0.00 6.79
137 84.51 83.07 - 3.61 3.59 3-M2 0.00 0.00 0.00 755
El. inlet face invert 80.90 ft El. outlet invert 80.80 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft
kkkkk STTE DATA **%%% CULVERT INVERT *%kkkkkdkkhkkkdkk
INLET STATION (FT) 1940.00
INLET ELEVATION (FT) 80.90
OUTLET STATION (FT) 2012.00
OUTLET ELEVATION (FT) 80.80
NUMBER OF BARRELS 1.00
SLOPE (V-FT/H-FT) 0.0014
CULVERT LENGTH ALONG SLOPE (FT) 72.00
kkkhk CULV_ERT DATA SUMMARY *%kikkkdkhkhkhkhkhdhkhbhhdhhhhdd
BARREL SHAPE BOX
BARREL SPAN - 8.00 FT
BARREL RISE ) 3.00 FT
BARREL MATERIAL CONCRETE
BARREL MANNING'S N 0.013
INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE (90&15 DEG. FLARE)
INLET DEPRESSION NONE




CURRENT DATE: 04-17-1992
CURRENT TIME: 08:27:00

3

FILE DATE: 03~-11-1992
FILE NAME: 1940W

TAILWATER

7N
CONSTANT WATER SURFACE ELEVATION
83.07 v

\

\

b

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE

‘ GRAVEL
EMBANKMENT TOP WIDTH (FT) 20.00
*k%%* USER DEFINED ROADWAY PROFILE
CROSS-SECTION X | Y
COORD. NO. (FT) (FT)
1 0.00 89.00
2 34.00 88.32
3 37.50 88.85
4 39.20 88.70 ~
5 60.00 86.92 e
6 100.00 87.56 —
% 2 \”
' X i
| A \
5 4
, “rX
1A a W
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CURRENT DATE: 04-17-1992
CURRENT TIME: 08:34:37

FILE DATE:

1

03-12-1992

FILE NAME: ETP99-N2

FHWA CULVERT ANALYSIS
HY-8, VERSION 3.2

C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT | BARRELS
v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
(FT) (FT) (FT) MATERIAL (FT)  (FT) TYPE
1 81.61 81.45 105.00 | 4 RCP 3.00 3.00 .013 CONVENTIONAL
2
3
4
5
6
SUMMARY OF CULVERT FLOWS (CFS) FILE: ETP99-N2 DATE: 03-12-1992
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
86.50 0 0 0 0 0 0 0 0 1
86.52 19 19 0 0 0 0 0 0o 1
86.57 39 39 0 0 0 0 0 0 1
86.65 58 58 0 0 0 0 0 0o 1
86.76 77 77 0 0 0 0 0 0 1
86.89 97 94 0 0 0 0 0 2 19
86.97 116 103 0 0 0 0 0 12 13
87.02 135 109 0 0 0 0 0 25 10
87.06 154 113 0 0 0 0 0 40 8
87.10 174 117 0 0 0 0 0 56 7
87.13 193 120 0 0 0 0 0 72 6
86.83 86 86 0 0 0 0 0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: ETP99-N2 DATE: 03-12-1992
HEAD 'HEAD TOTAL FLOW $ FLOW
ELEV(FT) -~ . ERROR(FT) FLOW (CFS) ERROR (CFS) ERROR
86.50 0.00 0 0 0.00
86.52 0.00 19 0 0.00
86.57 0.00 39 0 0.00
86.65 | 0.00 58 0 0.00
86.76 0.00 77 0 0.00
86.89 -0.00 97 1 0.84
86.97 -0.00 116 1 0.90
87.02 -0.00 135 1 0.89
87.06 -0.00 154 1 0.84
87.10 -0.00 . 174 1 0.76
87.13 -0.00 193 2 0.81

<1> TOLERANCE (FT) = 0.010

<2> TOLERANCE (%) = 1.000
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CURRENT DATE: 04-17-1992 FILE DATE: 03-12-1992
CURRENT TIME: 08:34:37 FILE NAME: ETP99-N2
CULVERT # 1
PERFORMANCE CURVE FOR 4 BARREL(S)
Q HWE TWE ICH OCH FLOW CCE FCE TCE Vo
(cfs) (ft) (ft) (ft) (ft) TYPE (ft) (£t) (£t) (fps)
0 86.50 86.50 0.00 4.89 O0O-NF 0.00 81.61 0.00 0.00
19 86.52 86.50 0.94 4.91 4-FF 0.00 0.00 0.00 0.68
39 86.57 86.50 1.35 4.96 4-FF 0.00 0.00 0.00 1.37
58 86.65 86.50 172 5.04 4-FF 0.00 0.00 0.00 2.05
77 86.76 - 86.50 2.06 5.15 4-FF 0.00 0.00 0.00 2.73
94 86.89 86.50 2.32 5.28 4-FF 0.00 0.00 0.00 3.32
103 86.96 86.50 2.45 5.35 4-FF 0.00 0.00 0.00 3.63
109 87.02 86.50 2:53 5.41 4-FF 0.00 0.00 0.00 3.84
113 87.06 86.50 2.60 5.45 4-FF 0.00 0.00 0.00 4.00
117 87.10 86.50 2.65 5.49 4-FF 0.00 0.00 0.00 4.13
120 87.13 86.50 2.69 5.52 4-FF 0.00 0.00 0.00 4.23
El. inlet face invert 81.61 ft El. outlet invert 81.45 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft
kkkkk STTE DATA *%k%%% CULVERT INVERT **%%%xkkkkkhhkkkk
INLET STATION (FT) 434.00
INLET ELEVATION (FT) 81.61
OUTLET STATION (FT) 539.00
OUTLET ELEVATION (FT) 81.45
NUMBER OF BARRELS 4.00
SLOPE (V-FT/H-FT) 0.0015
CULVERT LENGTH ALONG SLOPE (FT) 105.00
*k%k%% CULVERT DATA SUMMARY #*#%*kkkkkkhhhdhkhhhhrhhhs
BARREL SHAPE CIRCULAR
BARREL DIAMETER - 3.00 FT
BARREL MATERIAL - CONCRETE
BARREL MANNING'S N 0.013
INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL
INLET DEPRESSION NONE




CURRENT DATE:
CURRENT TIME:

04-17-19
08:34:37

92

FILE DATE:
FILE NAME:

3

03-12-1992
ETP99-N2

TAILWATER

CONSTANT WATER SURFACE ELEVATION

86.50

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE
EMBANKMENT TOP WIDTH (FT)
**%%% USER DEFINED ROADWAY PROFILE
CROSS-SECTION
COORD.

=

OWVWO®IOU &L WN

NO.

X
(FT)
0.00

50.00
100.00
150.00
200.00
250.00
300.00
350.00
400.00
500.00

Y

(FT)
87.77
87.52
87.26
87.02
86.88
86.83
86.89
87.02
87.04
87.16

PAVED
68.00
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CURRENT DATE: 04-17-1992 - FILE DATE: 03-11-1992
CURRENT TIME: 08:40:34 FILE NAME: 2520E2

FHWA CULVERT ANALYSIS

HY-8, VERSION 3.2

¢ SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT | BARRELS
v ELEV.  ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
(FT) (FT) (FT) MATERIAL (FT)  (FT) n TYPE
1 81.45 80.80 468.00 | 1 RCB 8.00 3.00 .013 CONVENTIONAL
2
3
4
5
6
SUMMARY OF CULVERT FLOWS (CFS) FILE: 2520E2 DATE: 03-11-1992
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
83.07 0 0 0 0 0 0 0o 0 1
83.15 20 20 0 0 0 0 0 0 1
83.38 40 40 0 0 0 0 0 0o 1
83.70 61 61 0 0 0 0 0 0o 1
84.07 81 81 0 0 0 0 0 0 1
84.42 101 101 0 0 0 0 0 0 1
84.81 121 121 0 0 0 0 0 0 1
85.16 141 141 0 0 0 0 0 0 1
85.83 162 161 0 0 0 0 0 0 3
86.29 182 171 0 0 0 0 0 9 6
86.50 202 177 0 0 0 0 0 24 5
85.81 161 161 0 0 0 0 0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 2520E2 DATE: 03-11-1992
HEAD HEAD TOTAL FLOW $ FLOW
ELEV(FT) ERROR (FT) FLOW (CFS) ERROR (CFS) ERROR
83.07 _ 0.00 ) 0 0.00
83.15 0.00 20 0 0.00
83.38 0.00 40 0 0.00
83.70 0.00 61 0 0.00
84.07 0.00 81 0 0.00
84.42 0.00 101 0 0.00
84.81 0.00 121 0 0.00
85.16 0.00 141 0 0.00
85.83 -0.00 162 0 0.09
86.29 -0.01 182 1 0.58
86.50 -0.01 202 1 0.55

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000




2

CURRENT DATE: 04-17-1992 ’ FILE DATE: 03-11-1992
CURRENT TIME: 08:40:34 FILE NAME: 2520E2
CULVERT # 1
PERFORMANCE CURVE FOR 1 BARREL(S)
Q HWE TWE ICH OCH FLOW CCE FCE TCE Vo
(cfs) (ft) (ft) (ft) (ft) TYPE (ft) (£t) (ft) (fps)
0 83.07 83.07 0.00 1.62 O-NF 0.00 81.45 0.00 0.00
20 83.15 83.07 1.00 1.70 3-M1 0.00 0.00 0.00 1.11
40 83.38 83.07 1.58 1.93 3-M1 0.00 0.00 0.00 2.22
61 83.70 83.07 2.06 2.25 3-M1 0.00 0.00 0.00 3.34
81 84.07 83.07 2.48 2.62 3-Ml 0.00 0.00 0.00 4.45
101 84.42 83.07 2.88 2.97 3-=-M2 0.00 0.00 0.00 5.56
121 84.81 83.07 3.29 3.36 3-M2 0.00 0.00 0.00 6.67
141 85.16 83.07 3.70 3.71 3-M2 0.00 0.00 0.00 7.78
161 85.83 83.07 4.15 4.38 7-FF 0.00 0.00 0.00 8.64
171 86.29 83.07 4.39 4.84 7-FF 0.00 0.00 0.00 8.82
177 86.50 83.07 4.52 5.05 7-FF 0.00 0.00 0.00 8.91
El. inlet face invert 81.45 ft El. outlet invert 80.80 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft
kkkk%d STTE DATA **%%% CULVERT INVERT *%k%kkkhkdkdtdtidhd
INLET STATION (FT) 2520.00
INLET ELEVATION (FT) 81.45
OUTLET STATION (FT) 2988.00
OUTLET ELEVATION (FT) 80.80
NUMBER OF BARRELS 1.00
SLOPE (V-FT/H-FT) 0.0014
CULVERT LENGTH ALONG SLOPE (FT) 468.00
kk%kk% CULVERT DATA SUMMARY #*%%%dkkddtddddddhiddhhdhisd
BARREL SHAPE BOX
BARREL SPAN 8.00 FT
BARREL RISE . 3.00 FT
BARREL MATERIAL CONCRETE
BARREL MANNING'S N 0.013
INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE (90&15 DEG. FLARE)
INLET DEPRESSION NONE




3

CURRENT DATE: 04-17-1992 FILE DATE: 03-11-1992
CURRENT TIME: 08:40:34 FILE NAME: 2520E2
TAILWATER
CONSTANT WATER _SURFACE ELEVATION
83.07
f ;
{ L
ROADWAY OVERTOPPING DATA
ROADWAY SURFACE GRAVEL
EMBANKMENT TOP WIDTH (FT) 1.00
txx** USER DEFINED ROADWAY PROFILE
CROSS-SECTION X Y
COORD. NO. (FT) (FT)
1 0.00 86.85
2 0.40 86.17
3 34.10 86.67
4 40.00 86.00
5 50.00 85.81
6 60.00 87.80 \
|

>
-
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13MAR92 08:03:58

HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991

T1 Granite Reef Channel - 900 ft. South of McKellips Rd. to 300 ft. North
T2 McKellips Rd. & 84th St. - Proj. No. 692102
T3 By: JLL Date: 10/7/91

J1  1CHECK INQ NINV IDIR STRT METRIC HVINS Q

0 z +.0049 1360
NC .025 .025 .03 | .3
X1 1100 14 1927 1962 0 0 0
X3 10
GR 84.4 1900 84.2 1922 84.6 1927 80.0
GR . 8.2 1962 83.6 2002 85.1 2017 82.7
GR 84.6 2023 84.6 2025 83.6 2027 83.4
x1 1200 16 1922 1960 100 100 100
X3 10
GR 84.9 1900 85.0 1916 85.8 1922 80.5
GR 80.3 1950 84.9 1960 83.6 1988 85.7
GR a3.1 2021 85.1 2026 83.9 2027 83.9
X1 1300 14 1917 1961 100 100 100
X3 10 x
GR 85.4 1900 85.5 1908 87.4 1917 80.9
GR 85.6 1961 84.2 1967 84.2 1976 86.2
GR 83.5 2021 85.6 2026 84.5 2026 8.6
x1 1400 16 1925 1956 100 100 100
X3 10
GR 85.8 1900 85.9 1921 86.3 1925 79.9
GR 85.5 1956 86.4 1965 8.4 1997 86.1
GR 84.0 2020 86.0 2026 8.1 2028 8.8
X1 1500 12 1928 1953 100 100 100
X3 10 ;
GR 86.4 1900 86.1 1928 80.4 1937 7.3
GR 84.5 1989 86.5 2015 8.3 2019 8.3
GR 85.7 2026 85.6 2043
X1 1600 16 1929 1956 100 100 100
X3 10
GR 86.8 1900 86.6 1929 80.5 1939 80.4
GR 86.9 1987 85.1 2011 86.7 2015 8.7
GR 86.6 2021 86.9 2023 86.1 2026 85.9

THIS RUN EXECUTED 13MAR92

8.6

1941
2020
2047

1940
2015
2048

1937
2015
2053

1939
2015
2056

1962
2020

1946
2018
2048

80
83.1

&2
W o

PAGE
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1950
2021

1949
2020

1952
2020

1961
2019

1953
2026

1956
2019

1



sS8&X

GR

X1
X3
GR
GR
GR
GR

NH
X1
X3
GR
GR
GR

NH
x1
X3

GR
GR
GR

NC
X1
X3
GR
GR
GR

NC
K1
3
GR
GR

134AR92

1700

10
87.1
86.2
86.4

1800

10
87.1
80.6
87.6
86.9

1850

10
87.3
88.0
85.7

1900

10
87.9
80.8
88.2
87.0

.025
1960

10
87.0
88.0
84.8

.015
2000
88.52
86.18
86.56

.025
2054

10
86.8
89.7
89.7

Begin 6 ft. High Block on West Side of Channel

08:03:58

12

1900
2011
2026

1900
1949
2014
2045

1900
1961
2019

1900
1953
2013
2100

.025
13

1000
1900
2000

.015
15
350
1850
2100

.03
15

1400
2000
2037

1928

87.2
87.5
86.3

1927

87.0
86.4
85.6

1928
1928

87.6
87.1
88.2

1928
1928

88.3
88.2
85.8

.03
1900

87.4
85.9
88.6

.015
1800
88.27
86.06
87.26

.025
1983

87.3
89.1
89.1

1957

1928
2015
2046

1906
1958
2018

.03
1961

1909
1974
2022

.03
1962

1913
1962
2017

2050

1200
1940
2050

2050

500
1900
2500

|
2037

1700
2004
2200

100

80.4
85.2

1961
50

89.3
87.2
87.0

1962
50

90.4
87.2
85.9

87.8
80.9
88.3

87.5
88.6
89.0

1941
2018

300

1927
1960
2018

.025
50

1928
2007
2025

.025
50

1928
1972
2018

1400
1946
2100

40
1000
1950
3000

1900
2013
2342

87.9
80.9

40
86.71
85.59
88.77

56

1967
2019

1933
1975
2022

1962
2014
2100

1934
1996
2022

1600
1971

1500

2000
3500

1936
2020
2450

86.8

gN8
e o w

2100

28
~~

2100

81.1
87.4
87.2

88.4
84.5

86.27
86.44

ges
~ W N

PAGE

1957
2023

1942
2007
2025

1951
2017

1943
2009
2026

1800
1977

1800
2050
3650

1983
2028
2500

2
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13MARS2

2055

10
86.8
89.7
89.7

08:03:58

13

1600
2000
2037

1983

87.3
89.1
89.8

2037

1700
2004
2040

87.5
88.4
95.8

Begin 6 ft. High Block Wall on East Side of Channel

2074
96.5
90.1
89.7

Sta. 21400 = Sta. 11400 City of Scottsdale’s Channel lnprovemenf Plens

2100
97.6
86.4

2200
97.7
86.6

2300
7.7
86.85

12
1986.9
1997

. 2040

10
1986.9
2023

10
1986.9
2022

10
1986.9
2022

2014
90.5
89.3
95.7

2015
91.6
86.4

2012
91.7
86.6

2013
91.7
86.85

2039
1987
2016
2040.1

2037
1987
2032

2036
1987
2031

2035.5
1987
2030

19
90.0
85.6

26
91.1
89.8

91.2
90.0

91.2
90.0

1900
2013
2040.1

19
1990
2022

26
1991
2037

1991
2036

1991
2035.5

89.3
85.8

19
86.2
85.7

1936
2020

1993
2030

2000

2040

2000
2040

2000
2040

N

90.2
96.4

PAGE 3

1983
2028

1994
2039

2015

2040.1

2012
2040.1

2013
2040.1



13MAR92 08:03:58 PAGE 4

SECNO DEPTH CWSEL CRIWS WSELK EG RV HL oLoss L-BANK ELEV
Q QLo8 QCH QrRO8 ALOB8 ACH ARCS VoL THA R-BANK ELEV
TIME vLos VCH VRO8 XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLO8L XLCH XLOBR ITRIAL {+]4 1CoNT CORAR TOPWID ENDST

®PROF 1

CCHv= .100 CEHV= .300

*SECNO 1100.000

3265 DIVIDED FLOW

3280 CROSS SECTION  1100.00 EXTENDED 1.60 FEET
1100.000 5.00 85.00 .00 84.60 85.67 .67 .00 .00 84.60
1360.0 58.4 870.6 431.0 18.4 116.0 9.7 .0 .0 84.20
.00 3.18 7.50 4.55 .025 .030 .025 .000 80.00 1900.00
.004893 0. 0. 0. 0 0 5 .00 145.87 2047.00
“SECNO 1200.000
3265 DIVIDED FLOW
3280 CROSS SECTION  1200.00 EXTENDED 1.64 FEET
3495 OVERBANK AREA ASSUMED NOM-EFFECTIVE, ELLEA= 85.80 ELREAs 84.90
1200.000 5.26 85.54 .00 .00 86.13 .59 45 .01 85.80
1360.0 .0 860.3 499.7 .0 1264.0 110.2 S5 3 84.90
.00 .00 6.94 4.564 .000 .030 .025 .000 80.30 1922.89
.004178 100. 100. 100. 2 0 0 .00 122.71 2048.00
“SECNO 1300.000
3265 DIVIDED FLOW
3280 CROSS SECTION  1300.00 EXTENDED 1.59 FEET
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 87.40 ELREA= 85.40
1300.000 5.08 85.98 .00 .00 86.51 .53 .38 .01 87.40
1360.0 .0 918.7 461.3 .0 140.6 108.1 1.1 .6 85.40
.01 .00 6.56 4.08 .000 .030 .025 .000 80.90 1921.35
.003434 100. 100. 100. 1 0 0 .00 126.85 2053.00



13MAR92 08:03:58
SECNO DEPTH CWSEL CRIWS WSELK EG HV HL
Q QLo8 QCH QRO8 ALO8 ACH ARCS vol
TIME vLo8 VYCH VROB XNL XNCH XNR WTN
SLOPE XLO8L XLCH XLO8R ITRIAL ipc 1CONT CORAR
*SECNO 1400.000
3280 CROSS SECTION  1400.00 EXTENDED 1.64 FEET
1400.000 6.53 86.43 .00 .00 86.82 .39 .30
1360.0 27.7 666.0 666.6 13.6 116.9 158.7 1.7
.02 2.03 5.79 4.20 .025 .030 .025 .000
.002630 100. 100. 100. 2 0 0 .00
*SECNO 1500.000
3265 DIVIDED FLOW
3280 CROSS SECTION 1500.00 EXTENDED 1.18 FEET
1500.000 7.28 86.58 .00 .00 87.19 .61 .30
1360.0 15.8 814.1 530.1 9.6 111.6 120.6 2.3
.02 1.69 7.31 6.39 .025 .030 .025 .000
.003499 100. 100. 100. 2 0 0 .00
*SECNO 1600.000
3280 CROSS SECTION 1600.00 EXTENDED 1.16 FEET
1600.000 6.66 87.06 .00 .00 87.50 .43 .29
1360.0 15.5 706.3 638.2 10.6 116.8 153.4 2.9
.02 1.47 6.15 4.16 .025 .030 .025 .000
.002370 100. 100. 100. 3 0 0 .00
*SECNO 1700.000
3265 DIVIDED FLOW
3280 CROSS SECTION  1700.00 EXTENDED 1.16 FEET
3485 20 TRIALS ATTE“PTED WSEL ,CWSEL ) =
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
1700.000 7.36 87.46 87.466 .00 88.21 .75 .30
1360.0 16.6 1013.9- 331.6 8.7 131.0 89.8 3.5
.03 1.68 7.76 3.69 .025 .030 .025 .000

.003843 100. 100. 100. 20 8 0 .00

oLoss

ELMIN
TOPHID

.01

79.90
156.00

.07
1.3
79.30
162.96

.02
1.6
80.40
148.00

L-BANK ELEY
R-BANK ELEV
SSTA

ENDST

86.30
85.50
1900.00
2056.00

86.60
85.40
1900.00
2048.00

87.20
86.80
1900.00
2046.00

PAGE
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13MAR92 08:03:58 T ¢

SECNO DEPTH CWSEL CRIWS WSELK EG RV HL oLoss L-BANK ELEV
Q oLos QCH QRO8 ALO8 ACH AROS voL THA R-BANK ELEV
TIME vLos VCH VRO8 XNL XNCH XNR HTN ELMIN SSTA
SLOPE XLO8L XLCH XLO8R 1TRIAL ioc 1CONT CORAR TOPWID ENDST
“SECNO 1800.000
3280 CROSS SECTION  1800.00 EXTENDED 1.72 FEET

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.54

1800.000 8.13 88.63 .00 .00 88.96 .33 .M .04 88.20
1360.0 78.4 857.3 626.6 30.9 161.6 133.3 5.4 2.9 87.90
.05 2.53 5.31 3.18 .025 .030 .025 .000 80.50 1900.00
.001618 300. 300. 300. 1 0 0 00 165.00 2045.00

1490 NH CARD USED
*SECNO 1850.000

3280 CROSS SECTION  1850.00 EXTENDED 1.80 FEET
_ 3495 OVERBANK AREA ASSUMED NGl-EFFECTlVE; ELLEA= 89.30 ELREA= 88.00
1850.000 7.9 88.69 .00 .00 89.05 .36 .08 .01 89.30
1360.0 .0 960.6 619.4 .0 166.3 225.0 5.8 3.1 88.00
.05 .00 5.66 1.86 .000 .030 .046 .000 80.70 1929.00
.001732 50. 50. 50. 2 0 0 .00 171.00 2100.00
16490 NH CARD USED
*SECNO 1900.000
3280 CROSS SECTION  1900.00 EXTENDED 1.71 FEET
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 90.40 ELREAs 88.20
1900.000 7.91 88.71 .00 .00 89.19 48 .10 .04 90.40
1360.0 .0 982.3 377.7 .0 152.4 197.9 6.2 3.3 88.20
.05 .00 6.45 1.91 .000 .030 .048 .000 80.80 1932.61
.002345 50. 50. 50. 2 0 0 .00 167.39 2100.00

CCHvs= .100 CEHvV= .300 .
*SECNO 1960.000
3280 CROSS SECTION  1960.00 EXTENDED 2.26 FEET



13MAR92

08:03:58

SECNO  DEPTH
Q aLos
TINE vLo8
SLOPE  XLOBL

3302 WARNING:

1960.000
1360.0
.08
.000055

CCHv=s .100

COMVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE,

8.3
787.9
.59
60.

CEHV=

*SECNO 2000.000

3280 CROSS SECT

3302 WARNING:

2000.000
" 1360.0
.12
.000002

CChy= .100
*SECNO 2054.000
3280 CROSS SECT

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA=

2054.000
1360.0
.13
.001806

*SECNO 2055.000
3280 CROSS SECT

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY

ION  2000.00 EXTENDED

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE,

3.66
619.4
=3
40.

CEXY=

10N  2054.00 EXTENDED

4.50
.0
.00
54.

ION  2055.00 EXTENDED

QCH

WSELK EG WV
ALO8 ACH ARCS
XNL XNCH XNR
ITRIAL I0C 1CONT
KRATIO =
.00 89.25 .01
1336.3 607.0 39.5
.025 .030 .025
2 0 0
.73 FEET
KRATIO =
.00 89.25 .00
2729.5 811.4 2394.8
.015 .015 .015
2 0 0
3.10 FEET
90.20 ELREA=
.00 89.93 .13
.0 8.6 626.7
.000 .025 .030
20 11 0
3.43 FEET

HL 0LOSS
voL TWA
WTH ELMIN

CORAR TOPWID

6.55

5.22

.01 .05
7.8 6.2
.000 80.90
.00 1100.00
.00 .00
11.5 6.2
.000 85.59
.00 3300.00
89.70

.00 .04
15.5 8.6
.000 85.30

00 503.25

L-BANK ELEV
R-BANK ELEY
SSTA

ENDST

s8gs
8888

N -
—
o
(=]

PAGE
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13MAR92 08:03:58

SECNO DEPTH CuWSEL CRIWS

Q QLos QCH QRO8
TIKE VvLOS VCH VRO8
SLOPE XLO8L XLCH XLO8BR

3720 CRITICAL DEPTH ASSUMED

2055.000 4.93 90.23 90.23
1360.0 1296.3 63.6 «3
.13 .81 .60 .18
.000044 1. 1. 1.

*SECNO 2074.000
3301 HV CHANGED MORE THAM HVINS
3685 20 TRIALS ATTEMPTED WSEL,CWSEL

3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

2074.000 5.45 91.05 91.05
1360.0 295.9 1060.8 3.3
.13 6.19 10.38 2.461
.005080 19. 19. 19.

*SECNO 2100.000

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROSABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

2100.000 6.02 92.42 92.462
1360.0 205.1 1127.9 27.0
.13 6.96 10.37 3.87
.006042 26. 26. 26.

*SECNO 2200.000
3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
2200.000 5.92 92.52 92.52

1360.0 156.2 1161.6 62.2
.13 6.71 10.42 6.34 7
.004402 0. 0. 0.

*SECNO 2300.000
3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY

WSELK
ALOB
XNL
[TRIAL

.00
1605.6
.025
20

.00
47.8
.025
20

.00
41.5
.025

20

33.1

EG
ACH
XNCH
1]

90.23
105.1
.025

92.49
102.2
.025

93.87
108.7
.025

96.01
11.5
.025

RY
AROS
XNR
1CONT

.01
1.4
.030

1.43
1.4
.030

1.45
7.0
.030

1.49
9.7
.030

HL

WTN
CORAR

g8i8

.00
15.9

.00

.12
16.0
.000

.00

.00
16.0

.00

OLOSS

ELMIN
TOPWID

.01
8.6
85.30
640.01

.43
8.7
85.60
53.03

8.8
86.40
53.05

.01
8.8
86.60
53.05

L-BANK ELEV
R-BANK ELEV
SSTA

ENDST

90.20
89.70
1600.00
20460.01

89.30
89.70
1986.99
2040.02

90.20
89.80
1986.99
2040.03

91.00
$0.00
1986.99
2040.04

PAGE
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13MAR92 08:03:58

SECNO DEPTH CWSEL
Q oLos QCH
TIME vLos VCH
SLOPE XLo8L XLCH

3720 CRITICAL DEPTH ASSUMED

2300.000 5.88 92.73
1360.0 207.3 1097.8
.13 5.18 10.47

. 004400 0. 0.

CRIWS
QrO8
VRO8
XLO8R

92.73
54.9
6.62

0.

WSELK
ALOS
XNL
ITRIAL

.025
20

EG

ACH
XNCH
D¢

HY

ARCS

XNR

ICONT

HL

WTN
CORAR

8828

0LOoSS

ELMIN
TOPWID

BE
8§88

L-BANK ELEY
R-BANK ELEY
SSTA
ENDST

Egsx
£888

PAGE
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PROFILE FOR STREAM LL Date: 10/7/91

PLOTTED POINTS (BY PRIORITY) E-ENERGY,W-WATER SURFACE,l-INVERT,C-CRITICAL W.S.,L-LEFT BANK,R-RIGHT BANK,M-LOWER END STA

ELEVATION  79. 81. 83. 8s. 87. 89. 91. 93. 9. 97.
SECNO  CUMDIS
1100.00 0. € I . M RLW.E . ; ; . .
0. ¢ I . MORLW.E 2 . . 5 ;
20. C I . .M R LW. E . . . . . ‘
3. ¢ I " -M RLW. E . . . . . .
4. € 1 . M R LW E . . . . . . .
50. C I . .M R LW E . . . . . .
60. C I g . M R W E . . . . . . “
70. C I » . M R WLE . . s . . .
8. C 1 @ . M R W E . . o . . .
%. ¢ 1 . .M RMLE . . : . ’ : )
1200.00 100. € I . .M RMLE . . g . ;
110. C 1 . M R .¥WLE . . v @ a . .
120. € 1 M R . WLE . . - " . 5
130. € I o . M R. W E . . . 3 . .
160. € i . . M R. ¥ EL . . . . . i .
150. C 1 3 M R. W EL . . . . o o .
160. C I . . M R. WEL . . % " . " .
170, ¢ 1. . M R WE L. . . . . . .
180. C 1 . M R ¥ E L. . M . . W .
190. € 1. . W RWE L : : . . § .
1300.00 200. ¢ 1l - . M RWE L : g g . :
210. € I L] R WE L . a . . . ’
220. ¢ R . M R WE L. . . . . . .
B0. ¢ 1 . . M R W EL ; : : - " "
0. ¢ 1 . M .R W OEL. . : : : ; ;
250. € I . L] R WEL. . . . o . .
0. ¢ 1 . : M R OWE . . . . . . .
0. ¢ 1 . : M R WE . : g . . . .
280. C I A % M R WE . . . . . . &
. 290. C 1 ¥ . N R WE . . . . . . d
1400.00 300, C I ; ; M.R OLWE . . . . . . .
310. € 1 . . M.R LWE . . . V . . .
320. c1 . . M.R WE. ; : 4 g ; :
330. c 1 . .. M. WE. : . . : p ;
3%0. C1I . . M OLWWE. ; ; g " . .
350. cI : . m LV E ) ; . . . .
360. CI . . m LV E : ; ) ; ’ .
370. ci W . R LW E. . . . . . .
380. cI o o : R LW E. g : . . . .
390. 1 ; . R LV E . - . . . .
1500.00 400. | . . RM LW E. 8 : . ; ’ .
610. CI % . RM L W E B . . o . .
420. ClI = " RM L ¥ E . . N . . .
430. C1I S 8 RM LW E o . . o . o
60, C1 . . RM LW E . . . . . .
450. ¢ 1 . . RN L VE g ; : ’ ’ .
0. C I . " RN L WE o . o N . .
470. € I ’ : RN LW.E " . . . . .
480, ¢ 1 . . RN LW.E . ; ; g . .
. ¢ 1 . . R M L WE . ; ’ ‘ . .
1600.00 500. € I . . R M L WE 2 g 2 g : :
s90. ¢ 1 . ‘ RN LWE ; 3 2 4 . 3
s20. ¢ 1 . . RN LW E s ; y ] . .
s30. ¢ 1 . . . RM LW E . . . : A .



APPENDIX "E"

THYSYS Computation Runs
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THYSYS * THYSYS S/N
TEXAS HYDRAULIC SYSTEM * HMVersion
* Date
TEXAS DEPARTMENT OF HIGHWAYS * Time
AND * Input file
PUBLIC TRANSPORTATION * output file
*
*®

4$.00

5/07/92

6:45:12
692102A1 . THY
692102A1.0UT

¢ % ¥ & & °

B2 e s rr g 2 PSSP PPN A A T B e DD D D L e DA Al Al il L Ll ]

[ /WE

[JesT SIDE 9F G om s

AXXAXKXK X X
X X X
X X X X
X ARAARKXX X X
X X X
X X X
S X X X

124

X X X

Full Microcomputer Implementation

: by
19 Haestad Metheds, Ine.

o Frer WasH

37 Brookside Road * Waterbury, Connecticut 06708 * (203) 755-1666



TEXAS DEPARTMENT O
THYSYS TEXAS HYDRAULICS SYSTEM DOS - VER 2.41 1991
THYSYS 7-May-1992 6:45

$McKellips Rd. @ Granite Reef Wash

$McDOT #68736 INCA #692102

$Date: 3/25/92 Filename: 692102A2.THY

$Storm Drain System on W. Side of Granite Reef Wash (GRW)

$For 10 Yr. Storm Flows. The Q10 Flow in GRW is Approx. 250 cfs @ Tc=20 min.
$The Q10 Water Elev. for 250 cfs = 82.48

$The Top of Grate Elev. @ the Mobile Home Park (MHP) Entrance = 86.60

$The Gutter Elev. @ the E. Curb Return (@ the C.B.) = 86.74

$The Max. Water Surface Elev. for a Dry-Lane Condition = 87.17

SEWER ANALYSIS INLET SEWER FREQUENCY=10 YR
COEF DESC A=ROADWAY B=NON-RDW C= D= E= E=

RAT COEF v MIN TC = 5. .526 13.9 0.
SEW0019--NO RUNOFF COEFFICIENTS GIVEN.

DAL 5 T 8. 18 3 1.5
DAL 4 T17. 0.3
DALl 3 T18. 62.7
DAL 1 T19. 5.2
DA I 7 T15. 0.6
JUNC I 5 TYPE= CSAG .43 .219 18.0 1.5 66.7 .016 0.17 5.9 4.0 1.7

JUNC I & TYPE= CSAG 0.01 5.9 4.0 1.7

SEWO0075-- INADEQUATE INFO OF JUNC CARD FOR ANALYSIS OF GUTTER APPROACH TO SAG INLET- PLEASE PROVIDE APPROACH INFO
JUNC J 1 TYPE=JUNCT

JUNC I 3 TYPE= GSAG .57 .40 90. 36. .016 .01 S.5 55.2
JUNC I 1 TYPE= GSAG 3.6 6. 6.2
SEW0075-- INADEQUATE INFO OF JUNC CARD FOR ANALYSIS OF GUTTER APPROACH TO SAG INLET- PLEASE PROVIDE APPROACH INFO
JUNC I 7 TYPE= GSAG 3.6 6. 6.2

SEWO0075-- INADEQUATE INFO OF JUNC CARD FOR ANALYSIS OF GUTTER APPROACH TO SAG INLET- PLEASE PROVIDE APPROACH INFO
JUNC J 2 TYPE=JUNCT

JUNC J 3 TYPE=JUNCT

JUNC J 4 TYPE=JUNCT

SJUN I 5 1186.26 167 219 63. 37.

SEW0045--PROBABLE BLANK CARD. CARD IGNORED.
OQUTLET STATIONING 2017 T.W. ELEV 82.48 J 4

DSGN A8 I 4 J 1US 83.220S 83.21 1. .013 26,
DSGN A9 I 5J 1US 83.22DS 83.21 1. .013 26,
DSGN A1 J 11 3 US 83.21 DS 83.13 28. .013 2b.
DSGN A2 I 31 1US 84.53DS 84.40 96. .013 36.
DSGN A3 I 11 7US 84.40 DS 83.89 402. .013 BOX
OSGN A5 1 74 2US 83.89 b8 &3.83 52, .013 B8OX
DSGN A6 J 2J 3US 83.83 DS 83.80 20. .013 BOX
DSGN A7 J 3 J 4 US 83.8008 8.7 1. .013 80X
ANAL A8 I 44 1 1 18.

ANAL A9 I 54 1 1 18.

ANAL A1 J 11 3 1 18. 0.09

ANAL A2 I 31 1 3 36. 0.73

ANAL A3 I 11 7 1 3. 8. 0.16

ANAL A5 1 74 2 i1 3. 8. 0.02

ANAL A6 4 24 3 1 3. 8. 0.01

ANAL A7 4 34 & 1 3. 8. 0.13

ENDATA

SEW0048--DATA MISSING ON RAT COEF CARD D-2.



TEXAS DEPARTMENT OF TRANSPORTATION
THYSYS TEXAS HYDRAULICS SYSTEM DOS - VER 2.41 1991
THYSYS 7-May-1992 6:45

SEWER

INLET ANALYSIS

MINTMUM
; COMPUTED MINIMUM
INLET CARRYOVER  CALCULATED ACTUAL LENGTH ACTUAL AREA ACTUAL
INLET FLOW CAPACITY CARRYOVER ASSIGNMENT POND WIDTH LENGTH REQUIRED AREA REQUIRED  HEAD
I.D. TYPE (CFS) (CFS) (CFS)  INLET I.D. (FT) (FT) (FT) (SQ@ FT) (sa FT) (FT)
1 5 CSAG 1.50 6.65 0.00 e 0.00 4.0 0.9 0.00 0.00 0.25

ANALYSIS OF APPROACHES TO SAG INLET I 5: RIGHT APPROACH - FLOW = 0.6, PONDING WIDTH = 8.55*
LEFT APPROACH - FLOW = 0.9, PONDING WIDTH = 11.89*

1 & CSAG 0.30 4.39 0.00 oo 0.00 4.0 0.3 0.00 0.00 0.08
13 GSAG 62.70 104.97 0.00 i 0.00 0.0 0.0 55.20 32.97 0.16
I 1 GSAG 5.20 9.56 0.00 b 0.00 0.0 0.0 6.20 3.38 0.09
1 7 GSAG 0.60 9.56 0.00 oo 0.00 0.0 0.0 6.20 0.39 0.00

SEW0061-- ® CALCULATED PONDED WIDTH EXCEEDS ALLOWABLE PONDED WIDTH. CALCULATIONS
CONTINUE WITH NO SPECIFIC ACTION TAKEN.



* THYSYS

RUN

SEWER

SEWER ANALYSIS

u.s. D.S.
1D

e € S e B e

W NN =W - w &

€ € Cu =0 e s B G

ID

S W N N = W -2 —

u.s.
F.L.
ELEV

81.72
81.72
81.71
81.53
81.40
80.89
80.83
80.80

D.S.
F.L.
ELEV

81.7
81.71
81.63
81.40
80.89
80.83
80.80
80.79

LENGTH
FEET

-

1
28
96

402
52
20

1

TEXAS HYDRAULICS SYSTEM

CONFIGURATION DATA

SLOPE BBLS RISE SPAN SHAPE

0.01000
0.01000
0.00286
0.00135
0.00127
0.00115
0.00150
0.01000

- ed b b N - = D

THYSYS

&—l—l—.
W W W W c o O

- b s
mnuugmma

CIRC
CIRC
CIRC
CIRC
BOX
80X
80X
BOX

DOS - VER 2.41 1991
7-May-1992 6:45



THYSYS

U.s. D.S.

RUN ID o 'N’

A8 14 J1 0.013
A9 15 J1 0.013
Al J1 13 0.013
A2 13 11 0.013
A3 11 17 0.013
A5 17 J2 0.013
A6 J2 J3 0.013
A7 J3 Jé& 0.013

* BOX DEPTHS IN

FEET

JUNC
LOSS

0.00
0.00
0.09
0.73
0.16
0.02
0.01
0.13

TEXAS HYDRAULICS SYSTEM

THYSYS

HYDRAULIC DATA

FLOW

0.30
1.50
1.80
64.50
69.70
70.30
70.30
70.30

u.S.
HEAD

84.55
84.55
84.55
84.45
83.40
82.82
82.63
82.61

D.S.
HEAD

864.55
84.55
84.45
83.59
82.82
82.76
82.61
82.48

HYDR.
GRAD

0.00001
0.00020
0.00029
0.00104
0.00057
0.00058
0.00058
0.00058

DEPTH

0.12
0.26
0.39
0.73
1.86*
1.91*
1.74*
0.93*

TEXAS DEPARTMENT
DOS - VER 2.41 1991
7-May-1992 6:45

PIPE
VELOC. CAPAC.

0.2** 10.5
0.8** 10.5
1.0** 5.6
3.9* 73.6
2.9** 103.6
2.9** 98.8
2.9** 112.6
2.9** 290.8

SEW0069--**PIPE FLOWING FULL DUE TO DOWNSTREAM CONTROL, NOT INSUFFICIENT CAPACITY- VELOCITY IS BASED ON FULL FLOW.
JUNCTION LOSSES MAY NEED TO BE CONSIDERED AT SUBMERGED JUNCTIONS

SEW0071--*PIPE FLOW DEPTH > NORMAL DEPTH DUE TO DOWNSTREAM CONTROL, NOT INSUFFICIENT CAPACITY- VELOCITY IS
BASED ON ELEVATION OF HYDRAULIC GRADE LINE AT DOWNSTREAM ELEVATION.
JUNCTION LOSSES MAY NEED TO BE CONSIDERED AT SUBMERGED JUNCTIONS

-~
~
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THYSYS * THYSYS S/N 3 L
TEXAS HYDRAULIC SYSTEM * HMVersion : 4.00 -
® Date s 5/07/92 *
TEXAS DEPARTMENT OF HIGHWAYS * Time s 6:10:41 *
AND * Input file : 692102B1.THY *
PUBLIC TRANSPORTATION * gutput file : 69210281.0UT '
* w
* *

RERTRPRRAVVIIVEVIVOVROVV OV OVORILILRNTVVC VIV VC LV VOV OC OV L VIOV N VSRRV RION OISV RD

L//ué IE

EAsr SipE 0F Gronwrre Lece lasr

XXXXXKX X X X AXARXX X X AXRXKX
X X X X X X X X X
X X X X X X X
X KIO00RXK X X XXX X X ANXXX
X X X X X
X X X X X
X X X RXXXX RXXXX

Full Microcomputer Implementation

by
Haestad Methods, Inc.

se oo as 8o oo
e oo

37 Brookside Roaed * Waterbury, Connecticut 06708 * (203) 755-1666



THYSYS TEXAS HYDRAULICS SYSTEM
THYSYS

$HcKellips Rd. @ Granite Reef Wash
SMcDOT #68736 INCA #692102
sDate: 3/5/92 Filename: 69210282.THY
$Storm Drain System on E. Side of Granite Reef Wash (GRW)
$For 10 Yr. Storm Flows. The Q10 Flow in GRW is Approx. 250 cfs for Tc=21 min
$The Q10 Water Elev. for 250 cfs = 82.48
$The Top of Grate Elev. @ the Mobile Home Park Entrance = 86.00
8The Gutter Elev. @ the W. Curb Return (3the C.B.) = 86.34
. The Top of Grate Elev. @ the Type “F% C.B. (E. of Entrance) = 86.00
$The Max. Water Surface Elev. for a Dry-Lane Condition = 86.65

TEXAS DEPARTMENT o
DOS - VER 2.41 1991
7-May-1992 6:10

SEWER ANALYSIS INLET SEWER FREQUENCY=10 YR
OEF DESC A=ROADWAY B=NON-RDW C= D= E= Es=

RAT COEF : MIN TC = 5. .526 13.9 0.

SEW0019--NO RUNOFF COEFFICIENTS GIVEN.

Al 8 T16. 18 3 98.7

A1 9 T9. 0.9

DA 1 10 T 8. 1.7

M 1% . T14. 2.5

AL 13 T15. 3.7

DA I 12 T16. 0.5

JUNC T 8 TYPE= GSAG 7.8 55.2

SEW007S-- INADEQUATE INFO OF JUNC CARD FOR ANALYSIS OF GUTTER APPROACH TO SAG INLET- PLEASE PROVIDE APPROACH INFO
JUNC I 9 TYPE= CSAG 0.01 5.9 4.0 2.0

SEW0075-- INADEQUATE INFO OF JUNC CARD FOR ANALYSIS OF GUTTER APPROACH TO SAG INLET- PLEASE PROVIDE APPROACH INFO
JUNC I 10 TYPE= CSAG 22. .204 50.0 34. .016 0.17 5.9 4.0 2.0

JUNC J 1 TYPE=JUNCT

JUNC 1 14 TYPE= GSAG 10.2 5.44

JEW0075-- INADEQUATE INFO OF JUNC CARD FOR ANALYSIS OF GUTTER APPROACH TO SAG INLET- PLEASE PROVIDE APPROACH INFO

JUNC I 13 TYPE= GSAG 3.6 12.4

SEW0075-- INADEQUATE INFO OF JUNC CARD FOR ANALYSIS OF GUTTER APPROACH TO SAG INLET- PLEASE PROVIDE APPROACH INFO

JUNC 1 12 TYPE= GSAG 3.6 12.4

JEW0075-- INADEQUATE INFO OF JUNC CARD FOR ANALYSIS OF GUTTER APPROACH TO SAG INLET-

JUNC J 2 TYPE=JUNCT

JUNC J 3 TYPE=JUNCT

CARRYOVER FROM I 10 TO [ 8

~ARRYOVER FROM | 13 TO I 12

OUTLET STATIONING 2055 T.W. ELEV -82.48 J 3

“SGN B7 I 9J 1US 83.85 DS 83.8 1. .013
)ISGN B8 110 J 1US 83.85 DS &3.8 1. .013

OSGN B1 J 11 8US 83.8 DS 83.81 28. .013

DSGN 82 1141 8US 83.50 S 83.31 38, .013

)ISGN B3 I 81 13 US B84.61 DS 84.45 10S. .013 CIRC
JSGN B4 1131 12US 8.45 DS 83.8% 443. .013 BOX

DSGN BS 112J 2US 83.8 DS 83.80 25. .013 8ax

ISGN B6 J 24 3US 83.80 08 83.79 1. .013 BOX

WAL B7 1 94 1 1 18,

ANAL B8 1104 1 1 18.

NAL B1 J 11 8 1 18, 0.18

NAL B2 111 8 1 18. 0.11

ANAL B3 1 8113 & 36, 0.38

ANAL B4 113112 1 3.0 8.0 0.31

WAL BS 1124 2 1 3.0 8.0 0.09

WNAL B J 2J 3 1 3.0 8.0 0.29

ENDATA

EW0046--CARRYOVER SPECIFIED FOR LINE I INLET 10 WHICH 1S NOT SPECIFIED

PLEASE PROVIDE APPROACH INFO



THYSYS
SEWER
INLET ANALYSIS
INLET CARRYOVER
INLET FLOW CAPACITY CARRYOVER ASSIGNMENT
I.D. TYPE (CFS) (CFS) (CFS)  INLET 1.D.
1 8 GSAG 98.70 125.01 0.00 LCC
1 9 CSAG 0.90 4.39 0.00 wss
110 CSAG 1.70 6.65 0.00 e
116 GSAG 2.50 14.09 0.00 ==
113 GSAG 3.70 19.08 0.00 sme
112 GSAG 0.50 19.08 0.00 S

TEXAS HYDRAULICS SYSTEM

THYSYS

CALCULATED ACTUAL
POND WIDTH LENGTH

(FT)

0.00
0.00
0.00
0.00
0.00
0.00

(FT)

0.0
4.0
4.0
0.0
0.0
0.0

TEXAS DEPARTMENT OF TRANSPORTATION
DOS - VER 2.41 1991
7-May-1992 6:10

MINIMUM

COMPUTED MINIMUM

LENGTH  ACTUAL AREA ACTUAL

REQUIRED °*AREA REQUIRED  HEAD

(FT) (SQ FT) (SQ FT) (FT)

0.0 55.20 43.58 0.41
0.8 0.00 0.00 0.17
1.0 0.00 0.00 0.27
0.0 5.44 0.97 0.03
0.0 12.40 2.40 0.01
0.0 12.40 0.32 0.00



THYSYS

© U.S. D.S.

-RUN
87
B1
B2
83

:H]

SEWER

SEWER ANALYSIS

1

19
110
J 1
116
18
113
112
J2

J 1
J 1
18
18
113
112
J2
J3

u.s.
F.L.
ELEV

82.35
82.35
82.34
82.00
81.61
81.45
80.84
80.80

D.S.
F.l.
ELEV

82.34
82.34
82.31
81.81
81.45
80.84
80.80
80.79

LENGTH
FEET

28

105
443
25

TEXAS HYDRAULICS SYSTEM

CONFIGURATION DATA

THYSYS

SLOPE BBLS RISE SPAN SHAPE

0.01000
0.01000
0.00107
0.00500

0.00152

0.00138
0.00160
0.01000

- wd ed N e D b wd

g.a—.--o
W W w o 0 0 0

g—.-l-.-.
o o ® o 0 O o

CIRC
CIRC
CIRC
CIRC
CIRC
80X
80X
BOX

DOS - VER 2.41 1991
7-May-1992 6:10



THYSYS

RUN

B7
88
81
B2
83
84
85
86

* BOX DEPTHS IN FEET

u.s.

D

19
110
J 1
[16
18
113
112
J2

D.S.
1D

J 1
J 1
18
18
113
112
J2
J3

l“l

0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013

JUNC
LOSS

0.00
0.00
0.18
0.11
0.38
0.31
0.09
0.29

TEXAS HYDRAULICS SYSTEM

THYSYS

HYDRAULIC DATA

FLOW

0.90
1.70
2.60
2.50
103.80
107.50
108.00
108.00

u.s.
HEAD

84.91
84.91
84.91
84.86
86.71
84.17
83.23
82.77

D.S.
HEAD

86.91
84.91
846.71
86.71
84.17
83.25
83.10
82.48

HYDR.
GRAD

' 0.00007

0.00026
0.00061
0.00057
0.00151
0.00137
0.00138
0.00138

DEPTH

0.20
0.27
0.65
0.40
0.82
2.461*
2.30*
1.23*

TEXAS DEPARTMENT 2
DOS - VER 2.41 1991
7-May-1992 6:10

PIPE
VELOC. CAPAC.

0.5** 10.5
1.0** 10.5
1.5** 3.4
1.4** 7.4
3.9* 104.1
4.5** 107.9
6.5** 116.3
6.5** 290.8

SEW0069--**PIPE FLOWING FULL DUE TO DOWNSTREAM CONTROL, NOT INSUFFICIENT CAPACITY- VELOCITY IS BASED ON FULL FLOW.
JUNCTION LOSSES MAY NEED TO BE CONSIDERED AT SUBMERGED JUNCTIONS

SEW0071--*PIPE FLOW DEPTH > NORMAL DEPTH DUE TO DOWNSTREAM CONTROL, NOT INSUFFICIENT CAPACITY- VELOCITY IS
BASED ON ELEVATION OF HYDRAULIC GRADE LINE AT DOWNSTREAM ELEVATION.
JUNCTION LOSSES MAY NEED TO BE CONSIDERED AT SUBMERGED JUNCTIONS



APPENDIX "F"

Calculation of Composite "C" Values,
Tc, i and Q for Rational Method



INCA sh o

INCA ENGINEERS INC. Job Number
TITLE |

SUBJECT

MADE BY DATE CHECKED BY DATE.

CACCOLATION) oF ComPos)TE 'C' YALUES (cont'd.)
Crainage Area No. B (Ezst Trsifer Pari)
For a Selected Block

Selected Arca = 1C2, cco sf
Street= 2/,950 st
Rocf = 47,872 Ff
¢-7,322 ¥ — 69,322 sf x0.957¢
Lawns,ete . 33,678 sF x0.35/ 03,000 = C.754
USE C'=0.75

Drainase Area Ne. |4 Nerth S,de ekellips Rd. )

1 ' 24!
i \\5'c=o.ao [C=Q‘15j:

— -~ ] i . '-
Evist. Pavement Area S7EIXe-30+24 x0.95)75=0.508

USE 'C'= 0.5/
PFSJQ 3a9e Ares NQJ3_JSQQ#L§/c/e m(" MeKell,ps £4)

¢ 4' ’ '
2&
'\C“ﬂs ‘ cz0.30 / _
~ '
\/ C=24'Xx0Aa5+ 26 % O, 30/50=o.¢|a

Exist. F’?wmcn‘f‘ Area
USE ¢ =0.6/

Dca;;a&c_.é.c.aa_&la./&(munlvh Side £ Mebollips Rd)D

5.5 '

C=239%x0.95+ 5 AO-‘3¢>/44 T 0876




Sheet No. of

CALCULATION OF Tc.i & Q FOR RATIONAL METHOD

Project Name:_McKellips Road @ 84th Street (Granite Reef Wash) Client Name: MCHD
INCA Project No.___692102 ‘ Client Project No.___ 68736/1991-12
Calculated by: J. Lynck Date:___11-14-91
Checked by: Date:
‘¥atershed: Drainage Area No. _Z
Rainfall Frequency: 10 - year
B = 4 ac.
5 = 0.205 mi.
= 3.5 ft/mi.
i = (from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship,
Phoenix Metro Area) (Fig. )
= Lois (from Table 3.2: Coefficients for Use with the Rational Formula)
)
2= m logA +b Trial Tc i Calc Te
S = (-0.00625) log (| 14 ) + (0.04) A 2.6 184
b = e = b [T 53 [3.] ex
.50 .52 -31 -.38
Te= 114L Kb S i
-.38

Te= (0.4 i x 60

Q = CiA
¢ Te = 19.| min

i= 2.3 in/hr. Q= 2. & ofs

]




Sheet No. of

CALCULATION OF Tc.i & Q FOR RATIONAL METHOD

Project Name:_McKellips Road @ 84th Street (Granite Reef Wash) Client Name: MCHD

INCA Project No.___692102 Client Project No.___ 68736/1991-12
Calculated by: J. Lynck Date:___11-14-91

Checked by: Date:

Watershe&: Drainage Area No. 2

Rainfall Frequency: 10 -year

A = lado gt

L = I mi.

S = e, ft/mi.

= (from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship,

Phoenix Metro Area) (Fig.__ )

z o= &, &7 (from Table 3.2: Coefficients for Use with the Rational Formula)
Fig______ )

o= miogA+b Trnal Tc 1 Calc Te

Kb = (-0.00625)log (1. =2 ) + (0.04) (&5 2.4 o =

Kb = 0, BT & 2.6 (] oK

.50 .52 -.31 -.38

Te= 11.4L Kb S i

-.38

-~

Te= (L& F2" )i x 60

Q = CiA

LC.17)H (2.6 H.32)

o
(]

i= 2.6 in/hr. Q= 3.7 cfs




Sheet No. of

CALCULATION OF Tc.i & Q FOR RATIONAL METHOD

Project Name:_McKellips Road @ 84th Street (Granite Reef Wash) Clieat Name: MCHD

INCA Project No.__ 692102 Client Project No.___ 68736/1991-12
Calculated by: J. Lynck Date:___11-14-91 ‘

Checked by: Date:

Watershed: Drainage Area No. 4

Rainfall Frequency: 10 - year

A = C:z 2 ac.

L= &z T mi.

5 = | £. = ft/mi.

= (from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship,
Phoenix Metro Area) (Fig. )

T = L4 (from Table 3.2: Coefficients for Use with the Rational Formula)
Fig___ )
b= mlogA+b Taal Te i Cale T¢
b= (0.00625)log (__ .22 ) + (0.04) = 4.5 4.5
Kb= _o o444/ | 3.2 A
50 .52 -31  -.38 17 2.] (. & ol<
Tc = 11.4L Kb S 1

-.38
Te= (_9.4233 Yi x 60

Q = CiA

(046 3.1 H(.22)

Tec

6.8 mis.

Qo
[

i= 2. * in/hr. : Q= 0.3 cfs
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——

CALCULATION OF Tc.i & Q FOR RATIONAL METHOD

Project Name:_McKellips Road @ 84th Street (Granite Reef Wash)

Clieat Name: MCHD

INCA Project No.__ 692102 Client Project No.____68736/1991-12
Calculated by: J. Lynck Date:__ 11-14-91

Checked by: Date:

Watershed: Drainage Area No. 5

Rainfall Frequency: 10 - year

W)
i

(@

A = ac.
L = g € SE mi.
S = —2 O ft/mi.
1 = (from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship,
Phoenix Metro Area) (Fig._ )
C = o 1 (from Table 3.2: Coefficients for Use with the Rational Formula)
Fig_—_____ )
Kb= m logA +b Tral Te i Calc Tc
Kb = (0.00625)log(_2S:- 2= )+ (0.04) /13 4.© 8.5
Kbh= _7.2d-o 5 4.9 79 ok
.50 52 -31 -.38
Te= 11.4L Kb S i
-.38
Te= (o .49 )i x 60
Q = CiA
Tc = 7.9 min.
Q = @95 H(49 Hv.23)
i 4 /5 in/hr. Q= |.B5 cfs




Project Name: _McKellips Road @ 84th Street (Granite Reef Wash) Client Name:

Sheet No. of

—

CALCULATION OF Tc.i & Q FOR RATIONAL METHQD

MCHD

INCA Project No.___ 692102 Client Project No.___68736/1991-12
Calculated by: J. Lynck Date: __ 11-14-91
Checked by: Date:
Watershed: Drainage Area No. é
Rainfall Frequency: 10 - year
A = %) . dei ac.
L = Du B i mi.
S = zpo." ft/mi.
1= _(from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship,

Phoenix Metro Area) (Fig. )
C = N £% (from Table 3.2: Coefficients for Use with the Rational Formula)

(Fig. )
Kb= mlogA+b Trial Tc S Calc Tc
Xb= (0.00625)log(__= 4D ) + (0.04) a 4.9 8.1
Xb= _0.49249 | = 207 8.9 oK

.50 S22 =31 -38 '

Te= 114L Kb S i

-.38
Te= (0 2658 )i x 60

Te = 8.9 min. Q= o4
Q = (0I5 (4T H30)
i= 4.7 in/hr. Q= |.8 cfs

- -




Project Name:_McKellips Road @ 84th Street (Granite Reef Wash)

CALCULATION OF Tc.i & Q FOR RATIONAL METHQOD

Sheet No. of

INCA Project No.__692102

Client Name:

——

MCHD

Clieat Project No.

68736/1991-12

Calculated by: J. Lynck Date:___11-14-91
Checked by: Date:

Watershed: Drainage Area No. /.

Rainfall Frequeacy: 10 __ - year

A = C 4? ac.

L = T omi

S = Lo ft/mi.

(from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship,
Phoenix Metro Area) (Fig. )

C = e (from Table 3.2: Coefficients for Use with the Rational Formula)
(Fig )
Kh= mlogA+b Tral Tc i Calc Tc
Kb= (0.00625)log(____ -’ )+ (0.04) e 3.7 147
Kb= _C 09/7 /4 3.5 [4.5 oK
.50 52 =31 -38
Tc= 11.4L Kb S i
-.38
Te= (C. 49027 )i x60
Q = GiA
Te = 4.5 min.
Q = (0230 3.8 )49
i = 5.8 in/hr. Q= 0.6 cfs




Sheet No. of

——

CALCULATION OF Tc.i & Q FOR RATIONAL METHOD

Project Name:_McKellips Road @ 84th Street (Granite Reef Wash)

Client Name: MCHD

INCA Project No.__ 692102 Client Project No.___ 68736/1991-12
Calculated by: J. Lynck Date: ___11-14-91
Checked by: Date:
Watershed: Drainage Area No. 9
Rainfall Frequency: 10 - year
A = 0. ﬁ ac.
L = 2 (O mi.
§ = <=.Z ft/mi.
1 = (from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship,

Phoenix Metro Area) (Fig. )
C = o, B8 (from Table 3.2: Coefficients for Use with the Rational Formula)

(Fig_______
Kb= m logA+b Tral Te B Cale Tc
Kb = (-0.00625)log(__ 247 )+ (0.09) . 4.7 8.7
Kb= _C.c4l]

.50 52 -31 -.38

Te= 11.4L Kb S i

-.38
Te= (£.26/1 )i x 60

Q = CiA
Te = 5.7 min.
Q = (3847 yofl)
i= 4.7 in/he. Q= 0.9 cfs

=7




Sheet No. of

CALCULATION OF Tc.i & Q FOR RATIONAL METHQOD

Project Name: _McKellips Road @ 84th Street (Granite Reef Wash)

Client Name: MCHD

INCA Project No.___692102 Client Project No.___ 68736/1991-12
Calculated by: J. Lynck Date: ___11-14-91
Checked by: Date:
Watershed: Drainage Area No. /O
Rainfall Frequency: 10 - year
A = o .27 ac.
L = 0.C25 mi
g = st B ft/mi.
i o= (from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relatioaship,

Phoenix Metro Area) (Fig. ) '
g = &. 3= (from Table 3.2: Coefficients for Use with the Rational Formula)

(Fig. )
o= mlogA+b Tral Tc i Calc Tc
b= (0.00625)log(___ =7 )+ (0.04) & 4.9 R.l oK
Xb = £ 0% 217

.50 .52 -31 -.38

Te= 11.4L Kb S 1

-.38
Te= { L5972 )i x 60

Q = CiA
Te = =/ min.
Q = (L3547 o3
i= 4.9 in/hr. Q= /.7 cfs




Sheet No. of

——

CALCULATION OF Tc.i & Q FOR RATIONAL METHOD

Project Name:_McKellips Road @ 84th Street (Granite Reef Wash) Client Name: MCHD
INCA Project No.____ 692102 Clieat Project No.___ 68736/1991-12
Calculated by: J. Lynck Date: ___11-14-91
Checked by: Date:
Watershed: Drainage Area No. //
Rainfall Frequency: 10 - year
A = c. 44
L = 0. /05  mi.
S = 23.= ft/mi.
i = (from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship,
Phoenix Metro Area) (Fig. )
C = O- ?5 (from Table 3.2: Coefficients for Use with the Rational Formula)
(Fig. )
Kb= m logA+b Trial Tc A Calc Te
Kb= (0.00625)log(__ .44 )+ (0.04) 2 4.7 B.7 ek
Kb= _ D.04°2 '
.50 52 -31  -.38
Tc= 114L Kb S i
-.38

Te= ( 2:268%5 )i x 60

- Q = Cia
c = ., min

87 Q = (L2547 H.
i= 4.7 in/hr. Q= Z.0 o

29



Sheet No. of

—

CALCULATION OF Tc.i & Q FOR RATIONAL METHOD

Project Name:_McKellips Road @ 84th Street (Granite Reef Wash) Client Name: MCHD

INCA Project No.____ 692102 Client Project No.___ 68736/1991-12
Calculated by: J. Lynck Date:__ 11-14-91

Checked by: Date:

Watershed: Drainage Area No. /2

Rainfall Frequency: 10 - year

A = 0. 42 ac.

L = 0 088G  mi.

§ = 5.3 ft/mi.

(from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship,
" Phoenix Metro Area) (Fig. )

...
I

C = L omdd (from Table 3.2: Coefficients for Use with the Rational Formula)
(Fig. )
Kb= mlogA+b Tdal Tc L Calc Tc
Kb= (0.00625)log(__C 42 )+ (0.04) e 27 /4]
Kb= _0D.Cd24 /2.5 4.0 /3.6 oK
.50 52 =31 -.38
Tc= 114L Kb S i
-.38
Te= {_0:355/ )i x 60

Q = CiA
Tec = /3. & min
i = 4.2 in/hr. Q= 0.5 cfs

=20



Sheet No. of

CALCULATION OF Tc.i & O FOR RATIONAL METHOD

Project Name:_McKellips Road @ 84th Street (Granite Reef Wash)

Clieat Name: MCHD

INCA Project No.__ 692102 Client Project No.____68736/1991-12
Calculated by: J. Lynck Date:___11-14-91
Checked by: Date:
Watershed: Drainage Area No. /3
Rainfall Frequency: 10 _ - year
A = I ac
L = =, 4 48 mi
S = Bt ft/mi.
1= (from Fig. 3.2: Rainfall Intessity-Duration-Frequency Relationship,

Phoenix Metro Area) (Fig. )
Cc = £.6] (from Table 3.2: Coefficients for Use with the Rational Formula)

(Fig. )
Xb= mlogA+b Trial T¢ i Cale Te¢
Kb= (0.00625)log(__2.87 )+ (0.04) Jic 2.7 /5.3
Kb = A I 5 2.6 /5.2 oK

.50 S22 -31 -.38

Te= 11.4L Kb S i

-.38
Te= (& 4195 )i x 60

Q = CiA
Tc = /5.2 min.
Q = (L6H( 38 b8
i= 3.9 in/hr. Q= 2. | cfs

=21



Sheet No. of

CALCULATION OF Tc,i & Q FOR RATIONAL METHOD

Project Name:_McKellips Road @ 84th Street (Granite Reef Wash)

Client Name: MCHD

INCA Project No.___692102 Client Project No.___ 68736/1991-12
Calculated by: J. Lynck Date:___11-14-91
Checked by: Date:
Watershed: Drainage Area No._/éL
Rainfall Frequency: 10 - year
A = :: ac.
, . 127 mi.
§ = A0 | ft/mi.
1 = (from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship,

Phoenix Metro Area) (Fig. )
C = - o (from Table 3.2: Coefficieats for Use with the Rational Formula)

(Fig. )
Kb= m logA+b Trial Tc RS Cale Tc
Kb= (<0.00625)log(_ /22 )+ (0.04) 5 2.5 14/
Kb= _ £.22722 B85 4.0 /3.8 oK

.50 52 =31 -.38

Te = 11.4L Kb S i

-.38
Te= (& 2877 Yi x 60

Q = CiA
Te = /3.8 min.
Q = @SDH (40 22
i= 2y 5 in/hr. Q=2.5 cfs

=




Sheet No. of

—

CALCULATION OF Tc.i & Q FOR RATIONAL METHOD

Project Name:_McKellips Road @ 84th Street (Granite Reef Wash) Client Name: MCHD
INCA Project No.___692102 Client Project No.___ 68736/1991-12
Calculated by: J. Lynck Date:__ 11-14-91
Checked by: Date:
Watershed: Drainage Area No. /5
Rainfall Frequency: 10 - year
A = S | ac.
L = TR i) mi.
S = 28 2 ft/mi.
1 = (from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship,
Phoenix Metro Area) (Fig.___ )
C = 0375 (from Table 3.2: Coefficients for Use with the Rational Formula)
Fig— )
Kb= mlogA+b Trdal Tc i Calc Tc
Kb = (0.00625)log(__ 2.2/ )+ (0.04) 5 58 Z: &
Kb= 2.:24d2
.50 52 -31  -.38
Te= 114L Kb S i
-.38

Te= (€76  Yi x 60

Q = CiA
Te = 5.0 min.

Q = (0.35)( 5.8 Hyez2al)
i= 58 " in/hr. Q=/2 cfs

=z



Sheet No. of

CALCULATION OF Tc,i & Q FOR RATIONAL METHOD

Project Name:_McKellips Road @ 84th Street (Granite Reef Wash) Client Name: MCHD

INCA Project No.__ 692102 Client Project No.___ 68736/1991-12

Calculated by: J. Lynck Date: __11-14-91

Checked by: Date:

Watershed:. Drainage Area No. i

Rainfall Frequency: 100 - year

A = |14 ac.

L = 205 mi.

S = 1= ft/mi.

1: from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship,

Phoemix Metro Area (Fig. )(See below)

C = SRI" (from Table 3.2: Coefficients for Use with the Rational Formula)
(Fig._______ )

Kb= mlogA+b Tral Tc i Calc T¢

7o = (-0.00625) log (114 ) + (0.04) & o el 5%

Kb= __ 203 I 5.& 5.4

.50 .52 -31  -38

Te= 114L Kb S i

-.38

Te= (0 4327 i x60

_ Q = GiA
Te = |55 min ;
Q = (L9 H 14 )
i = 5 in/hr. Q=4.¢ ofs




Sheet No. of

ALCULATION OF Tc.i FOR RATIONAL METHOD

Project Name:_McKellips Road @ 84th Street (Granite Reef Wash) Clieat Name: MCHD

INCA Project No.__ 692102 Client Project No.___ 68736/1991-12
Calculated by: J. Lynck Date:__ 11-14-91
Checked by: Date:
Watershed: Drainage Area No. 2.
Rainfall Frequency: 100 - year
A = L= ac.
L = [ Ag I T oy mi.
s = 2.2 ft/mi.
i3 from Fig. 3.2: Rainfall Intensity-Duration-Frequency 2 slationship,
Phoenix Metro Area (Fig. )(See below)
C = 2 (from Table 3.2: Coefficieats for Use with the Rational Formula)
1y S, |
Kb= mlogA+b Trdal Tc i Cale T¢
Kb = (0.00625)log (__[ 2 ) + (0.04) =3 5 | e
Kb= _ >.c=% = 1> 6. 12. |
.50 .52 -.31 -.38
Te = 114L Kb § i
-.38

Te= (L4 3 )i x60

Q = CiA

Tc = E min.
Q = (T3 )32
i = (o3 in/hr. Q= 6.4 cfs




Project Name:_McKellips Road @ 84th Street (Granite Reef Wash)

ALCULATION OF Tc.i

INCA Project No.__ 692102

Calculated by: J. Lynck Date:___ 11-14-91
Checked by: Date:
Watershed: Drainage Area No. 4
Rainfall Frequeacy: 100_ - year
A = _0:7Z ac.
L = LB 2 mi
= 15, ft/mi.

Clieat Name:

Sheet No. of

FOR RATIONAL METHOD

MCHD

Client Project No.__ 68736/1991-12

from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship,

Phoenix Metro Area (Fig. )(See below)

C = c. 406 (from Table 3.2: Coefficients for Use with the Rational Formula)

(Fig. )
Kb= mlogA+b Taal Te i Calc Te
Kb = (-0.00625)log (__O:- 2<% ) + (0.04) = b3 2.8
Kb = ~A.ca4

.50 .52 =31 -.38

Te = 114L Kb S i

-.38
Te= (54232  yi x60

Te = |2.8 min. i
Q = (04 (L:2)( 0:22)

2

cfs




Project Name:_McKellips Road @ 84th Street (Granite Reef Wash)

Sheet No. of

CALCULATION OF Tc.i & Q FOR RATIONAL METHOD

Client Name:

MCHD

INCA Project No.___692102 Client Project No. 68736/1991-12
Calculated by: J. Lynck Date:___11-14-91 '
Checked by: Date:
Watershed: Drainage Area No. 5
Rainfall Frequency: 100 - year
= o2 ac.
L = S B mi.
= ' ] ft/mi.
i from Fig. 3.2: Rainfall [ntensity-Duration-Frequency Relationship,
Phoenix Metro Area (Fig. )(See below)
G = > TR (from Table 3.2: Coefficients for Use with the Rational Formula)
(Fig. )
Kb= mlogA+b Tral Tc i Cale Tc
Kb = (-0.00625)log (2 %22 )+ (0.04) |C .0 6.9
By e B, “ @20 (o 8.5 7. |
50 .52 =31 -38 6.5 B2 7.2
Te= 11L4L Kb S i 7.5 1.8 7.3
-.38
Te= ( _C-Z473 )i x 60
Te = 7.2 min. - A
Q = (I9HT-BH(o.23)H
i= 7.8 in/hr. Q=2.5 cfs

37




Sheet No. of

AL ATION OF Tc,i & QO FOR RATIONAL METHOD

Project Name:_McKellips Road @ 84th Street (Granite Reef Wash) Client Name: MCHD

INCA Project No.___ 692102 Client Project No.___ 68736/1991-12
Calculated by: J. Lynck Date:___11-14-91
Checked by: Date:
Watershed: Drainage Area No. (&
Rainfall Frequency: 100 - year
A = 540 ac.
L = S0 EFE i
T o= e T ft/mi.
T i from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship,
Phoenix Metro Area (Fig. )(See below)
Z = £.-75 (from Table 3.2: Coefficients for Use with the Rational Formula)
(Fig. )
¥b= mlogA+b Tral Tc i Calc Tc
Xb= (0.00625)log(_ 290 y 4+ (0.04) = 1.5 7.4
Xb= _0-49299 " 8 N2
.50 .52 =31 -.38
Te= 11.4L Kb S i
-.38

Te= (02L58 )i x 60

Q = CiA
Te = '711 min.

Q = (015 &80 4o )
i= R0 * in/hr. ' Q=30 cfs

328



Sheet No. of

CALCULATION OF Tc.i & Q FOR RATIONAL METHOD

Project Name:_McKellips Road @ 84th Street (Granite Reef Wash)

Client Name: MCHD

INCA Project No.___ 692102 Client Project No.___ 68736/1991-12
Calculated by: J. Lynck Date:___11-14-91
Checked by: Date:
Watershed: Drainage Area No. 1
Rainfall Frequency: 100 - year
= 0.4 ac.
L = Ha 20 mi
= £,3 ft/mi.
1: from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship,

Phoenix Metro Area (Fig. )(See below)

C = ) (from Table 3.2: Coefficients for Use with the Rational Formula)
Fige

Kb= mlogA+b Tnal Te i Cale Tc

Kb = (-0.00625)log (__ 249 ) + (0.04) [2 > 2.0

Kb = 5. cald . ] 2.2

.50 32 ~.31 -.38

Te= [11.4L Kb S i
-.38
Te= ( D 46277 Yi x 60
Te = |2 .2 min.
i = e in/hr.

Q
Q = (O290)(kl)o.49 )

£+9 cfs




Sheet No. of

CALCULATION OF Tc.i & Q FOR RATIONAL METHOD

Project Name:_McKellips Road @ 84th Street (Granite Reef Wash) Client Name: MCHD
INCA Project No.___ 692102 Client Project No.____68736/1991-12
Calculated by: J. Lynck Date:___11-14-91
Checked by: Date:
Watershed: Drainage Area No. 9
Rainfall Frequency: 100 - year
A = c.43 ac.
L = . '22 mi
S = =2 7 ft/mi.
it from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship,
Phoenix Metro Area (Fig. )(See below)
Qg = e S5 (from Table 3.2: Coefficients for Use with the Rational Formula)
(Fig_____ )
b= mlogA+b Tral Te i Calc Tc¢
b= (0.00625) log (04 )+ (0.04) 9 7.2 1.4
Kb = o041 7 8.0 sl
20 52 -31 -.38
Te= 11.4L Kb S i
-.38
Te= (_2.2CH )i x60
Q = CiA
Te = T min.
Q = (3B &oye9 H

i= g.0 in/hr. ' Q= |5 ofs

40



Sheet No. of

CALCULATION OF Te,i & Q FOR RATIONAL METHOD

Project Name:_McKellips Road @ 84th Street (Granite Reef Wash) Client Name: MCHD

INCA Project No.__692102 Client Project No.___ 68736/1991-12
Calculated by: J. Lynck Date: ___11-14-91
Checked by: Date:
Watershed: Drainage Area No. |
Rainfall Frequency: 100 - year
A = G ac.
L = T wh i,
= 2% = ft/mi.

Kb =
Kb =
Kb =

Te =

from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship,
Phoenix Metro Area (Fig. }(See below)

g.9= (from Table 3.2: Coefficients for Use with the Rational Formula)
(Fig.______ )
m logA +b Trnal Tc i Caic Tc
(-0.00625) log (__2. 277y + (0.04) 7 8.0 6.1
.50 52 -.31 -.38
11.4L Kb S i
-.38

( L2 AT )i x 60

Q = CiA
Te = (.77 min

Q = (095)( 81 Ho.27 )
i= 8. in/hr. ' Q= 2.8 cfs

Y1



Sheet No. of

CALCULATION OF Tc.i & Q FOR RATIONAL METHOD .

Project Name:_McKellips Road @ 84th Street (Granite Reef Wash) Client Name: MCHD

INCA Project No.___ 692102 Client Project No.____68736/1991-12
Calculated by: J. Lynck Date:___11-14-91
Checked by: Date:
‘Watershed: Drainage Area No. ||
Rainfall Frequency: 100 - year

= -.44 ac
L = o g e mi.
g = " ey ft/mi.
i from Fig. 3.2: Rainfall Inteasity-Duration-Frequeacy Relationship,

Phoenix Metro Area (Fig. )(See below)
g = b T (from Table 3.2: Coefficients for Use with the Rational Formula)
(Fig. )
Xo= mlogA+b Taal Te i Calc Tc
Kb= (-0.00625)log (_— “% )+ (0.04) 7/ 8.0 1.5
Kb = 00422 7.5 7.8 7.4
50 .52 -31 -38
Tce = 11.4L Kb S i
-.38

Te= (__-2232 )i x60
| .

Te = 7.4 min. e = 2

Q = WI5)(28)(0¢¢ )
i= 7.8 in/hr. Q=373 cfs

42



Sheet No. of

CALCULATION OF Tc.i & Q FOR RATIONAL METHOD

Project Name:_McKellips Road @ 84th Street (Granite Reef Wash)

INCA Project No.
Calculated by:
Checked by:
Watershed:
Rainfall Frequency: 100

(72 S
]

692102

J. Lynck

Drainage Area No. |7

Date:

MCHD
68736/1991-12

Clieat Name:

Client Project No.

11-14-91

Date:

- year

~
(S ac.

RSN
» N

-
N / .
: g S =) mi.

—
=
-~

W\

ft/mu.

from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship,
Phoenix Metro Area (Fig. )(See below)

C = ’9 £ EC;\
Flg. . .. )
Kb= m logA +b
Kb= (0.00625)log(__ 2. %2 )+ (0.04)
Kb = 7, 2 2o
50 .52 -31  -.38
Te = 11.4L Kb s i
-.38
Te= (__0-385/ i x60
Te = /] 5 min.
i = (93 ' in/hr.

(from Table 3.2: Coefficients for Use with the Rational Formula)

Tral Tc i Calc Tc
1O %9 ]
/2 s 5 /.3
il B &l I o

= CiA

43

Q=08 cfs




Sheet No. of

ALCULATION OF Tc,i FOR RATIONAL METHQD

Project Name:_McKellips Road @ 84th Street (Granite Reef Wash) Client Name: MCHD

INCA Project No.__692102 Client Project No.___ 68736/1991-12
Calculated by: J. Lynck Date: ___11-14-91

Checked by: Date:

Watershed: Drainage Area No. [ =2

Rainfall Frequeacy: 100 - year

A = O 817 ac.

L = D | #+o  mi.

o= o T ft/mi.

- from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship,
Phoenix Metro Area (Fig. )(See below)

o= D. &f (from Table 3.2: Coefficients for Use with the Rational Formula)

(Fig. )
kb= mlogA+b Trial Tc i Cale Tc
b= (0.00625log (D87 )+ (0.04 iZ &S /2.4
Kb = D.04s=2 (2.5 64 /2. &

.50 D2 -.31 -.38

Te= 11.4L Kb S i

-.38

Te = ( 0475 i x 60

Q = CiA
Te = )7, 4 min. .

Q = (Ll ¢y o889 )
i= 6 4 in/hr. ' Q=3.5 cfs

#4



Sheet No. of

CALCULATION OF Tc,i & QO FOR RATIONAL METHOD

Project Name:_McKellips Road @ 84th Street (Granite Reef Wash) Client Name: MCHD

INCA Project No.__692102 Client Project No.____68736/1991-12
Calculated by: J. Lynck Date:__ 11-14-91
Checked by: Date:
Watershed: Drainage Area No. /4
Rainfall Frequency: 100 - year
A = /r = ac.
L = £.127  mi
s = A7 ft/mi.
i from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship,
Phoenix Metro Area (Fig. )(See below)
C = 4.5 (from Table 3.2: Coefficients for Use with the Rational Formula)
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Project Name: _McKellips Road @ 84th Street (Granite Reef Wash)

Sheet No. of

CALCULATION OF Tc,i & Q FOR RATIONAL METHOD
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INCA Project No.___692102 Client Project No.___ 68736/1991-12
Calculated by: J. Lynck Date:___11-14-91
Checked by: Date:
Watershed:‘ Drainage Area No. /5
Rainfall Frequency: 100_ - year
A = . 2! ac.
L = 2.0/ mi
§ = Sk o ft/mi.
i from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship,
Phoenix Metro Area (Fig. )(See below)
L o= o 15 (from Table 3.2: Coefficients for Use with the Rational Formula)
€5 ¢ N
b= m logA +b Tnal Tc i Cale Tc
b= (0.00625)log(__ 2 21 )+ (0.04) = 7.0 2.4
Kb = £ 0dd
.50 52 =31 -.38
Tce= 114L Kb S i
-.38

Te= (22726 )i x 60

Q = GCA

Te = = min.
Q = 05 70)Hy2l )
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APPENDIX "G"

Head Losses for Storm Drain System
Hydraulics at Inlet End of New Box culvert
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APPENDIX "H"

Figures from Drainage Design Manual for
Maricopa County, Arizona, Volume II, Hydraulics



Storm Drains
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Storm Dralns
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Storm Drains
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Storm Drains
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: Figure 4.10
Rectangular Manhole with In-line Upstream Maln and 90 Degree Lateral Pipe
(With or Without Inlet Flow)
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Figure 4.11
Rectangular Manhole with In-line Opposed Lateral Pipes Each at 90 Degrees to Outfall

(With or Without Grate Flow)
(University of Missouri 1958)
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Figure 4.16
Sewer Bend Loss Coefficlent
(University of Missouri 1958)









