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Project Overview

The Oak Street Basin and Storm Drain project is a proposed flood control system located at Oak
Street and Hawes Road in Mesa, Arizona. The project consist of the Oak Street Basin that is
located on a 10-acre site on the northwest corner of Oak Street and Hawes Road, as well as new
storm drains that collect flows along Oak Street and Hawes Road and discharge them to the
basin. The Oak Street Storm Drain collects flows using specially designed drop inlets at major
wash crossings as well as curb opening inlets along the street. The storm drain extends from
roughly 88" Street to the Oak Street Basin. The Hawes Road Storm Drain also intercepts flows
at major wash crossings using specially designed drop inlets and extends from the Granite
Mountain channel to the Oak Street Basin.

The Oak Street Basin and Storm Drain project is part of the Spook Hill Area Drainage Master
Plan (ADMP). As identified in the ADMP, this project is the final part of an overall flood control
system for the area. The downstream portion of the master planned system, which includes the
Hawes Road channel and the McDowell Road Storm Drain, has already been constructed.
Therefore, the Oak Street Basin has to be designed so that the discharge from the basin does not
exceed the design inflows to the McDowell Road Storm Drain.

The primary purpose of the project is to capture and attenuate the 100-year peak discharge along
Oak Street and Hawes Road before discharging it to the downstream infrastructure. The location
of the project provided unique design considerations for both the basin and the storm drains. The
primary design challenges for the Oak Street Basin were:

1) Soil Substrate — the majority of the basin is located in cemented soils and granite, which
can be seen as an advantage (allows for steeper slopes) or a disadvantage (hard
excavation)

2) Aesthetical Considerations — an undisturbed, natural landscaped buffer had to be
provided around the basin

3) Existing Infrastructure — downstream infrastructure (sanitary sewer and Hawes Road
channel) limited the bottom elevation of the basin

In contrast, a different set of challenges was present in the design of the two storm drains. The
primary design challenges for the Oak Street and Hawes Road Storm Drains were:
1) Collection of Flows — at natural wash locations, the drop inlets had to be designed to
accommodate high debris loads which have the potential to clog the inlet
2) Storm Drain Velocities — due to the nature of the areas steep terrain, the storm drains will
have to be designed as to not exceed the allowable maximum pipe velocities
3) Sediment Considerations — high sediment concentrations in the wash flows are |
anticipated, the storm drains and connector pipes will have to be designed to convey both \
the 100-year peak discharge and the sediment loads.

Additional discussion on the design objectives and the modeling process can be found in the |
enclosed hydrologic and hydraulic memorandums. ‘
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MEMORANDUM

avan
ZBarker
To: Afshin Ahouraiyan R
From: Omer Karovic & Mark Gavan
Date: October, 2012
Project: Oak Street Basin and Storm Drain Design
Subiect: Hydrologic Calculations
Introduction

This memo provides an explanation of the hydrologic assumptions and calculations that were
made in order to design the Oak Street Basin and Storm Drain.

The Oak Street Basin and Storm Drain project is part of the proposed Spook Hill ADMP.
Downstream features of the ADMP, including the McDowell Road Storm Drain and the
Hermosa Vista/Hawes Road Storm Drain, have already been constructed. So it is important for
the design of the Oak Street Basin and Storm Drain project to not exceed the capacities of the
existing downstream infrastructure.

HEC-1 Hydrologic Analysis

The hydrologic analysis for this project was performed using HEC-1 and the District’s DDMSW
software. The base HEC-1 model that was used is the 100-year, 24-hour Spook Hill ADMP
model with modifications made by Kimley-Horn for the McDowell Road Basin and Storm Drain
project.

The sub-basins that contribute to the proposed Oak Street Basin were further subdivided in order
to better define the peak flows that are intercepted at multiple locations along the storm drains
proposed in Oak Street and Hawes Road. The District’s contour mapping and aerial photography
as well as field investigations were used to delineate the new sub-basins. The contour mapping
and aerial photography were also used to input the sub-basin parameters such as area, flow
length and longitudinal slope.

The new sub-basins that were delineated for the Oak Street Basin and Storm Drain project can be
found in Exhibit A4.1. This exhibit also shows the location of new diverts, routes and
hydrograph combines. A peak flow summary is included in Exhibit A4.2 which presents the peak
discharges at critical locations along the Oak Street Basin and Storm Drain project. Along with
the HEC-1 output file, sub-section A4 also includes the Oak Street Basin inflow/outflow
hydrographs in Figure A4.1 and the basin hydraulic results in Table A4.2.

To be consistent with the Spook Hill ADMP hydrologic model, the NOAA 2 Rainfall Contours
found in Figures A1.1-A1.4 were used to establish the point rainfall depths for the project area.
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A summary of the rainfall data produced by DDMSW can be found in Table A3.1. This rainfall
data was entered into DDMSW in order to calculate the Time of Concentration for use with the
Clark Unit Hydrograph.

The NRCS Soils Map in Figure Al.5 and the Land Use Map in Figure A1.6 were used to
establish the soils data and land use data within DDMSW. The DDMSW soils and land use
summary tables can be found under Table A3.2-A3.3.

The Green-Ampt parameters for rainfall loses as well as the Clark Unit Hydrograph 7C and R
values were calculated using DDMSW with the above mentioned input data. A sub-basin
summary of the parameters can be found in Table A3.5.

Two types of channel routes were used in the HEC-1 model. For washes, normal depth channel
routing was used. The parameters for these normal depth channel routes were taken from contour
mapping, aerial photography and field measurements. A summary of all the channel routes can
be found in Table A3.8. For the storm drain channel routes, Muskingum-Cunge pipe routes were
employed. A summary of all the Muskingum-Cunge pipe routes can be found in Table A3.7.

The stage-discharge relationship for the detention basin was calculated for both inlet and outlet
control. For inlet control, Figure 5.20 from the Maricopa County Hydraulics Manual was used to
determine the capacity of the primary 48-inch basin outlet at different water surface elevations in
the basin. For outlet control, the Basin Outlet and Hawes Road Channel HEC-RAS model, which
can be found in sub-section B4, was used to determine the capacity of the aforementioned basin
outlet storm drain. It was found that the capacity of the outlet storm drain will be governed by
outlet control. The stage-storage-discharge relationship for the Oak Street Basin can be found in
Table A2.1.

Diversion Estimation

In order to better predict the flows between and within individual sub-basins, multiple diversions
were developed and added to the HEC-1 model. There are a total of 9 diversions that were added
to the model. The location of the 9 diversions can be found on the Watershed/HEC-1 Schematic
map in Exhibit A4.1.

DIVI & DIV2: These two diversions were established with the help of contour mapping and
aerial photography as well as with a site visit that included District staff. The concentration point
of sub-basin 370A is an apex of an alluvium fan. From the site visit, it was estimated that 25
percent of the runoff from the apex will split off to the west into sub-basin 385A with the
remainder continuing southerly into sub-basin 370B. The second diversion, DIV2, was also
established with a site visit with District staff and it was estimated that 50 percent of the flow
from DIV1 will drain into sub-basin 385A with the remainder draining to sub-basin 395A.

DIV3: This diversion was established with the help of contour mapping, aerial photography and
a site visit. It was concluded that there is a 50-50 split of the flow at the concentration point of
sub-basin 385B; with 50 percent of the flow being diverted into sub-basin 385C, while the
remaining 50 percent drains to sub-basin 385A.
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DIV4: This diversion actually consists of three diversions which were all combined into one for
the sake of simplicity. In order to better understand the reasoning behind this diversion, the
reader is referred to Exhibit A2.1. As can be seen in the exhibit, there are three locations where
water will divert out of sub-basin 385A and flow into sub-basin 385D.
The first diversion occurs just downstream of Range Rider Trail where runoff is
conveyed through sub-basin 385A in a braided system of small washes. One of these
washes leaves sub-basin 385A; flowing westerly into sub-basin 385D. In order to
estimate this diversion, the capacity of the diverted wash was compared to the total
combined capacity of all the washes. The capacity of the washes was determined with the
help of contour mapping, aerial photography and detailed field measurements. The
capacity of each wash, including the wash that flows out of sub-basin 385A, was found
using normal depth calculations. The percentage of diverted flow was assumed to be
equal to the capacity of the diverted wash divided by the combined capacity of all of the
washes. Refer to the exhibit for the calculations associated with this diversion.

The second diversion occurs at a cul-de-sac. At this location, the major wash of sub-basin
385A will spill into the depressed landscaped center of the cul-de-sac. From here, there
are two 24-inch outlet pipes that will divert water from sub-basin 385A into sub-basin
385D. Once the capacity of the pipes is exceeded, the flow will spill over the street and
back into sub-basin 385A. Refer to Exhibit A2.1 for location and calculations of this
diversion.

The third diversion occurs just downstream of the cul-de-sac. At this location, there is a
residential property where the wash has been channelized around the east and south sides
of the lot. However, once the capacity of the wash is exceeded, the remaining flow will
spill back into sub-basin 385A. Refer to the exhibit for the location and calculations of
this diversion.

All three of these diversions were combined into one diversion for modeling purposes.
Diversions #2 and #3 are low flow channels, so their capacities were assumed to take the initial
flows from the hydrograph. Flows above the capacity of these low flow channels were assumed
to split in accordance with the diversion percentage established for diversion #1.

DIV5 & DIVS: Diversion DIVS and DIV8 are located at proposed storm drain inlets to account
for low-flow by-pass into 404 jurisdictional washes. However, for the 90% design, the inlet by-
pass flows were eliminated and the diversions were set to divert the entire flow into the Oak
Street Basin.

DIV6: This diversion was established using the as-built plans for the Granite Mountain sub-
division. According to the as-built plans there are two equal sized culverts at this location.
Therefore a 50-50 split was assumed to occur. Half of the flow from concentration point CP385C
gets diverted to sub-basin 385G while the remaining half flows to sub-basin 385D.
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Results & Comparison

As previously mentioned, it is important that the design of the Oak Street Basin and Storm Drain
project not exceed the capacities of the downstream infrastructure. Key concentration points
between the Oak Street Basin and Storm Drain hydrologic model and the Kimley-Horn model
are shown in Table A4.1.

BASIN: This concentration point is the inflow into the Oak Street Basin (refer to Exhibit A4.1)
The table shows the Kimley-Horn model as having a total flow into the Oak Street Basin
as 1055 cfs, whereas the Gavan & Barker model has a total flow into the basin of 830 cfs.

SBASIN: This concentration point is the outflow from the Oak Street Basin (refer to Exhibit
A4.1). The Kimley-Horn model assumed the Oak Street Basin to be an off-line basin,
with an initial combined flow of 150 cfs bypassing the basin and flowing directly into the
Hawes Road channel. Since the initial 150 cfs was assumed to bypass the basin, the
outflow peak discharge from the Kimley-Horn basin was only 55 cfs. The Gavan &
Barker 90% design model assumed the Oak Street Basin to be an in-line basin, which
means that all the flow from the Oak Street and Hawes Road storm drains first enters the
basin and then discharges through the basin outlet to the Hawes Road channel. The
outflow peak discharge from the Gavan & Barker model is 183 cfs.

CC415B: This concentration point is the inflow into the Hawes Road Channel (refer to Exhibit
A4.1). Because the Kimley-Horn model has the basin modeled as an off-line basin, the
bypass flows and the basin outflow combine at the Hawes Road channel for a combined
channel inflow of 205 cfs. The Gavan & Barker model has the basin as an in-line basin,
where the only inflow into the Hawes Road channel is the basin outflow of 183 cfs.

CP390B: This concentration point is the inflow into the Thunder Mountain Basin (refer to
Exhibit A4.1). The total inflow into the Thunder Mountain Basin according to the
Kimley-Horn model is 613 cfs, whereas the total inflow into the basin according to the
Gavan & Barker model is 494 cfs.

S390: This concentration point is the outflow from the Thunder Mountain Basin (refer to
Exhibit A4.1). The total outflow from the Thunder Mountain Basin according to the
Kimley-Horn model is 519 cfs, compared to 431 cfs from the Gavan & Barker model.

From the results it can be seen that the Oak Street Basin and Storm Drain project is not
exceeding the capacities of the downstream infrastructure. In all cases, the flows downstream of
the project are actually lower than the Kimley-Horn design flows. This is in part the result of
converting the Oak Street Basin from an off-line basin to an in-line basin.

Oak Street Basin Design

The Oak Street Basin was designed with four primary objectives in mind:
1) The basin has to attenuate the 100-year peak discharge from the Oak Street and
Hawes Road storm drains to the capacity of the downstream infrastructure (i.e. the
capacity of the Hawes Road channel and the McDowell Road storm drain).
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2) The basin had to meet aesthetic requirements that had previously been shown to the
neighborhood, including an undisturbed, landscaped buffer around the basin property.

3) The basin had to provide a minimum of one foot of freeboard from the 100-year peak
water surface elevation to the elevation of the emergency spillway.

4) Finally, the basin invert (outlet invert) elevation was limited by the receiving Hawes
Road channel and the 8-inch sewer that crosses Oak Street at a diagonal, just east of
Hawes Road.

A ““trial and success” procedure was followed in the design of the Oak Street Basin. The design
process started with a roughly graded basin that was aesthetically acceptable. The design
calculations were performed by coding in the basin parameters into the aforementioned HEC-1
model. For subsequent trials, the parameters of the basin, such as the volume, spillway elevation
and outlet invert were adjusted in order to meet the design objectives. Refer to Exhibit A2.2 and
Table A2.1 for the final Oak Street Basin layout and parameters that satisfy all of the design
objectives.

Rational Equation Hydrologic Analysis

The rational equation was used to calculate the 100-year peak discharge for 9 small local
watersheds. The calculated peak discharges were used to size storm drain inlets along Hawes
Road and Oak Street.

Exhibit AS5.1 shows the drainage areas for the 9 local watersheds that were modeled using the
rational equation and the runoff calculations can be found immediately after Exhibit AS.1 in sub-
section AS.

As can be seen in Exhibit AS.1, the peak discharge for concentration point CP @ STA 134+40
consists of the calculated runoff from the rational equation as well as the split flow from the
HEC-1 sub-basin corresponding to concentration point CP385G. Upon field inspection, it was
estimated that the wash that enters the basin at the northeast corner has a capacity of
approximately 54 cfs while the total flow in the wash was calculated to be 94 cfs (HEC-1
concentration point: CP385G). The excess 40 cfs was assumed to split into the local watershed
corresponding to CP @ STA 134+40 and combine with the rational method calculated runoff
(14.0 cfs) to provide a 100-year peak discharge of 54 cfs. Refer to the CP @ STA 134+40 — 100-
Year Peak Discharge Calculation in sub-section A5 for detailed calculations.

The 100-year peak discharges at the remaining concentration points consist only of the runoff
calculated by the rational method. A summary of the peak discharges can be found in Exhibit
AS.1 and the corresponding calculations can be found in sub-section AS.

-14- October 2012
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8327339 3478006 4718352 0
13867052 205583 1481435 6947124
8733812 2582285 4313971 1837556
1225320 0.044 242905 0.009 982415 0.035 0 0.000 0 0.000 0 0.000
1863743 0.067 383177 0.014 828921 0.030 651645 0.023 0 0.000 0 0.000
1454879 0.052 847330 0.030 64221 0.002 12442 0.000 530886 0.019 0 0.000
379389 0.014 0 0.000 0 0.000 0 0.000 379389 0.014 0 0.000
562406 0.020 358401 0.013 0 0.000 0 0.000 204005 0.007 0 0.000
1586023 0.057 1065713 0.038 380903 0.014 84062 0.003 55345 0.002 0 0.000
5350712 0.192 1008204 0.036 1143073 0.041 0 0.000 1815377 0.065 0 0.000
3020481 0.108 394198 0.014 1092966 0.039 1438399 0.052 94918 0.003 0 0.000
809220 0.029 334421 0.012 221768 0.008 0 0.000 253031 0.009 0 0.000
47180376 1.692 10900223 0.391 15228025 0.546 2186548 0.078 12117631 0.435 0 0.000
832;339 0.299 0 0.000 0 0.000 0 0.000 130981 0.005
13867052 0.497 4788480 0.172 119633 0.004 86734 0.003 124950 0.004
8733812 0.313 0 0.000 0 0.000 0 0.000 0 0.000
1225320 0.044 0 0.000 0 0.000 0 0.000 0 0.000
1863743 0.067 0 0.000 0 0.000 0 0.000 0 0.000
1454879 0.052 0 0.000 0 0.000 0 0.000 0 0.000
379389 0.014 0 0.000 0 0.000 0 0.000 0 0.000
562406 0.020 0 0.000 0 0.000 0 0.000 0 0.000
1586023 0.057 0 0.000 0 0.000 0 0.000 0 0.000
5350712 0.192 1358999 0.049 25059 0.001 0 0.000 0 0.000
3020481 0.108 0 0.000 0 0.000 0 0.000 0 0.000
809220 0.029 0 0.000 0 0.000 0 0.000 0 0.000
47180376 1.692 6147479 0.221 144692 0.005 86734 0.003 255931 0.009

Table A1.1: Sub-Basin Soil Distribution
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Flood Control District of Maricopa County
Oak Street Basin and Storm Drain Design
Final Design Data Report — Volume 1

8,327,339 0.299 0 0.000 8,327,339 0.299
13,867,052 0.497 4,684,705 0.168 9,182,347 0.329
8,733,812 0.313 2,529,529 0.091 6,204,283 0.223
1,225,320 0.044 0 0.000 1,225,320 0.044
1,863,743 0.067 242,625 0.009 1,621,118 0.058
1,454,879 0.052 1,164,457 0.042 290,422 0.010
379,289 0.014 332,543 0.012 46,746 0.002
562,406 0.020 505,553 0.018 56,853 0.002
1,586,023 0.057 1,074,165 0.039 511,858 0.018
5,350,712 0.192 4,437,151 0.159 913,561 0.033
3,020,481 0.108 1,863,347 0.067 1,157,134 0.042
809,220 0.029 656,382 0.024 152,838 0.005
47,180,276 1.692 17,490,457 0.627 29,689,819 1.065
Table A1.2: Sub-Basin Land Use Distribution
-23- October 2012
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Sub-Section A2: HEC-1 Diversion and
Storage Calculations

=24- October 2012
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DIVERSION #1
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CHANNEL LOCATION #4
BOTTOM WIDTH = 7
DEPTH = 6"
SLOPE =~ 48%

S aaE £z

CHANNEL LOCATION #3
BOTTOM WIDTH - €'
DEPTH = 6"
SLOPE = 6.1%

CHANNEL LOCATION #2
BOTTOM WIDTH = 12’
DEPTH - €”

S

CHANNEL LOCATION #1
BOTTOM WIDTH = ¢
DEPTH = 20"
8LOPE = 52%

e

l LEGEND

—— Sub-basin Boundaries
Sub-basin Identifications
Existing Channels

- Channel Capacity Locations

FLOW TO:

s ) Flow to Concentration Points

DIVERSION #1

200

GRAPHIC SCALE
0 100 200

SCALE: 1"=200 FT.

Percentage of Flow Diverted at Diversion #1 =

Percentage of Flow Diverted at Diversion #1 =

Percentage of Flow Diverted at Diversion #1 =

Lescatian Bott?ﬂr)n W. D?fgth SI(?/Se Ca(ggas)city
Channel Location #1 9.0 1.7 B5.2 129.1
Channel Location #2 12.0 0.5 55 27.7
Channel Location #3 6.0 0.5 6.1 13.9
Channel Location #4 7.0 0.5 4.9 14.7
Channel Location #5 11.0 1.0 5.0 719

Diversion #1 8.0 1.0 4.4 50.9
Total Capacity 308.2

Capacity of Diversion #1

Total Capacity
50.9 cfs

308.2 cfs

x 100

17 %

DIVERSION #2

< Quantity | Diameter Head Capacity
Location * (in) (in) (cfs)
Pipe Culvert 2 24 8 30

Total Flow Diverted at Diversion #2 =

30 cfs

DIVERSION #3

LLocation

Bottom W.| Depth
(ft) ()

(%)

Slope Capacity

(cfs)

Diversion #3

8.0 0.8

4.8

411

Total Flow Diverted at Diversion #3 =

41 cfs

400
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z
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Phoenix, Arizona 85012
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Civil Engineering
Landscape Architecture
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Flood Control District of Maricopa County
Oak Street Basin and Storm Drain Design
Final Design Data Report — Volume |

1798.0 0.00 0 0.0 0.0

1800.0 1.75 24 22.7 22.7
1802.0 7.14 79 71.3 71.3
1804.0 13.13 128 111.3 111.3
1806.0 19.58 165 141.4 141.4
1808.0 26.49 193 167.4 167.4
1809.0 30.08 207 179.2 178.2
1810.0 33.77 220 190.4 190.4
1811.0 37.55 232 201.0 201.0
1812.0 41.42 243 2111 211.1

The primary basin outletis a 48-inch storm drain (Inv Elev=1798.0 ft) discharging to the Hawes Road channel.

The secondary basin outletis a 325-foot spillway at elevation 1810.3 ft.

* Inlet Control discharge was determined using Figure A2.1: Oak Street Basin Inlet Control Nomograph

** Qutlet Control discharge was determined using the Hawes Road Channel and Primary Basin Outlet HEC-RAS

model (refer to Sub-Section B4)

Table A2.1: Oak Street Basin Stage-Storage-Discharge Summary Table

%055 18

October 2012



Drainage Design Manual for Maricopa County Hydraulics: Culverts & Bridges

FIGURE 5.20
INLET CoNTROL HEADWATER DEPTH FOR CONCRETE PIPE CULVERTS

(USDOT, FHWA, HDS-5, 1985)

O

Figure A2.1: Oak Street Basin Inlet Control Nomograph
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Sub-Section A3: DDMSW Summary Tables
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Gavan & Barker Inc.
Drainage Design Management System
RAINFALL DATA
Project Reference: OAK STREET HYDROLOGY

Page 1 4/20/2010

ID Method Duration 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year

DEFAULT NOAA2 5 MIN 0.280 0.390 0.460 0.560 0.640 0.720
NOAA2 10 MIN 0.420 0.590 0.700 0.860 0.980 1.100
NOAA2 15 MIN 0.510 0.740 0.890 1.100 1.260 1.420
NOAA2 30 MIN 0.670 0.990 1.200 1.480 1.700 1.920
NOAA2 1 HOUR 0.820 1.220 1.480 1.840 2.120 2.400
NOAA2 2 HOUR 0.930 1.360 1.650 2.040 2.340 2.640
NOAA2 3 HOUR 1.010 1.460 1.760 2170 2.480 2.800
NOAA2 6 HOUR 1.150 1.640 1.960 2.410 2.760 3.100
NOAA2 12 HOUR 1.330 1.850 2.210 2.700 3.080 3.450
NOAA2 24 HOUR 1.500 2.070 2.460 2.990 3.400 3.810

Table A3.1: DDMSW Rainfall Summary Table

Gavan & Barker Inc. —3 1— (stRanMulti.rpt)



Gavan & Barker Inc.
Drainage Design Management System
L

Page 1 Project Reference: OAK STREET HYDROLOGY 4/19/2010
Area ID Book Map Unit Soil ID Area Area  XKSAT Rock Effective
Number (sq mi) (%) Percent Rock (%)

(%)

Major Basin ID: B1

370A 645 61 64561 0.125 4180 0.5 - 100
645 63 64563 0.169 5650  0.14 25.00 100
645 118 645118 0.005 1.70 0.42 = 100
3708 645 61 64561 0.007 140 0.5 - 100
645 63 64563 0.053 1070 0.14 25.00 100
645 90 64590 0.249 5020  0.39 - 100
645 98 64598 0.004 080 037 - 100
645 101 645101 0.172 3470 0.8 - 100
645 110 645110 0.004 080  0.13 - 100
645 115 645115 0.003 060  0.39 - 100
645 118 645118 0.004 080 042 - 100
385A 645 61 64561 0.093 2060 0.5 - 100
645 63 64563 0.155 49.40 0.14 25.00 100
645 90 64590 0.066 21.00  0.39 - 100
3858 645 61 64561 0.009 2050 0.5 - 100
645 63 64563 0.035 7950 0.4 25.00 100
385C 645 61 64561 0.014 2090 0.5 - 100
645 63 64563 0.030 4480 014 25.00 100
645 68 64568 0.023 3430 063 - 100
385D 645 61 64561 0.030 5880  0.15 - 100
645 63 64563 0.002 390 014 25.00 100
645 90 64590 0.019 3730 039 - 100
385E 645 90 64590 0014 10000  0.39 - 100
385F 645 61 64561 0.013 6500  0.15 - 100
645 90 64590 0.007 3500  0.39 - 100
385G 645 61 64561 0.038 66.70 0.15 S 100
645 63 64563 0.014 2460  0.14 25.00 100
645 68 64568 0.003 530 063 - 100
645 90 64590 0.002 350  0.39 - 100
395A 645 61 64561 0.036 1880  0.15 - 100
645 63 64563 0.041 2140 0.4 25.00 100
645 90 64590 0.065 3390 039 - 100
645 101 645101 0.049 2550  0.28 - 100
645 110 645110 0.001 050 0.3 - 100
4158 645 61 64561 0.014 1300 015 - 100
645 63 64563 0.039 36.10 0.4 25.00 100
645 68 64568 0.052 4810 063 - 100
645 90 64590 0.003 280 039 - 100
415C 645 61 64561 0.012 41.40 0.15 3 100
645 63 64563 0.008 2760 014 25.00 100
645 90 64590 0.009 31.00  0.39 - 100

Table A3.2: DDMSW Soils Summary Table

Gavan & Barker Inc. * Non default value (stSIDataGA.rpt)
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Gavan & Barker Inc.

Drainage Design Management System

LAND USE
Project Reference: OAK STREET HYDROLOGY
Page 1 4/19/2010
Sub Land Use Code Area Area Initial Loss Percent Vegetable DTHETA Kb
Basin (sg mi) (%) (1A) Impervious Cover
(RTIMP) (%)
Major Basin ID: B1
370A DESERT 0.299 100.0 0.35 0 250 DRY 0.093 *
0.299 100.0
370B DESERT 0.329 66.2 0.35 0 25.0 DRY 0.046
L.D.R. 0.168 33.8 0.30 15 50.0 NORMAL 0.046
0.497 100.0
385A DESERT 0.223 71.0 0.35 0 25.0 DRY 0.092 *
L.D.R. 0.091 29.0 0.30 15 50.0 NORMAL 0.048
0.314 100.0
385B DESERT 0.044 100.0 0.35 0 25.0 DRY 0.114 *
0.044 100.0
385C DESERT 0.058 86.6 0.35 0 25.0 DRY 0.109 *
L.D.R. 0.009 13.4 0.30 15 50.0 NORMAL 0.058
0.067 100.0
385D DESERT 0.010 19.2 0.35 0 25.0 DRY 0.059
L.D.R. 0.042 80.8 0.30 15 50.0 NORMAL 0.059
0.052 100.0
385E DESERT 0.002 14.3 0.35 0 25.0 DRY 0.067
L.D.R. 0.012 85.7 0.30 15 50.0 NORMAL 0.067
0.014 100.0
385F DESERT 0.002 10.0 0.35 0 25.0 DRY 0.065
L.D.R. 0.018 90.0 0.30 15 50.0 NORMAL 0.065
0.020 100.0
385G DESERT 0.018 31.6 0.35 0 25.0 DRY 0.059
L.D.R. 0.039 68.4 0.30 15 50.0 NORMAL 0.059
0.057 100.0
395A DESERT 0.033 17.2 0.35 0 25.0 DRY 0.051
L.D.R. 0.159 82.8 0.30 18 50.0 NORMAL 0.051
0.192 100.0
415B DESERT 0.042 38.5 0.35 0 25.0 DRY 0.104 *
LD.R. 0.067 61.5 0.30 15 50.0 NORMAL 0.055
0.109 100.0
415C DESERT 0.005 17.2 0.35 0 25.0 DRY 0.118 *
L.DiR: 0.024 82.8 0.30 15 50.0 NORMAL 0.063
0.029 100.0

Table A3.3: DDMSW Land-Use Summary Table

Gavan & Barker Inc

* Non default value

-33-
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Gavan & Barker Inc.
Drainage Design Management System
MAJOR BASINS
Project Reference: OAK STREET HYDROLOGY

Page 1 4/19/2010
Major Area Storm Duration Tab  Ordinates Output Description
Basin (sq mi) Interval
B1 1.6920 Single 24 Hour 2 2,000 5 The Oak Street Basin and Storm Drain Watershed

Table A3.4: DDMSW Major Basin Summary Table

Gavan & Barker Inc. -34-. Non default value (stMajBas.rpt)




Page 1

Drainage Design Management System
SUB BASINS

Gavan & Barker Inc.

Project Reference: OAK STREET HYDROLOGY 4/19/2010
Sub Basin Parameters Rainfall Losses Return Period Parameters
Area ID Area Length  Slope Adj Time-Area Kb IA- DTHETA PSIF  XKSAT RTIMP 2Yr 5Yr 10 Yr 25Yr 50Yr 100 Yr
(sq mi) (mi)  (ft/mi) Slope (in) (in) (in/hr) (%)
Major Basin ID: B1
370A 0.299 0.97 4959 3020 NATURAL 0.093 0.35 0.40 6.00 0.18 14 Tc (Hrs) 0.660* 0.593* 0.551* 0.501* 0.471* 0.446"
Vel (fls) 2.16 2.40 2.58 2.84 3.02 3.19
R (Hrs) 0.453  0.402 0.371 0.334 0.312 0.293
370B 0.497 1.91 183.3 183.3 NATURAL 0.046 0.33 0.32 4.45 0.39 8 Tc (Hrs) 0.853* 0.741* 0.676* 0.616* 0.574* 0.540"
Vel (fls) 3.28 3.78 414 4.55 4.88 5.19
R (Hrs) 0.776  0.663 0.599 0.540 0.499 0.467
385A 0.313 0.70 8374 313.0 NATURAL 0.080 0.34 0.34 5.60 0.23 17 Tc (Hrs) 0.502* 0.453* 0423 0.387 0.364 0.345
Vel (fls) 2.05 2.27 243 2.65 2.82 2.98
R (Hrs) 0.251 0.224 0.208 0.188 0.176 0.166
385B 0.044 049 8419 313.0 NATURAL 0.114 0.35 0.39 6.20 0.16 20 Tc (Hrs) 0486* 0.442* 0.413 0.379 0.357 0.339
Vel (fis) 1.48 1.63 1.74 1.90 2.01 2.12
R (Hrs) 0556 0.502 0.465 0.422 0.396 0.374
385C 0.067 049 4350 2943 NATURAL 0.102 0.34 0.34 4.90 0.29 13 Tc (Hrs) 0.514* 0.457* 0.424* 0.387 0.362 0.343
Vel (fis) 1.40 1.57 1.69 1.86 1.99 2.10
R (Hrs) 0467 0410 0.376 0.340 0.316 0.298
385D 0.052 0.70  276.7 254.0 URBAN 0.059 0.31 0.27 5.20 0.29 13 Tc (Hrs) 0470* 0423* 0.394 0.358 0.337 0.319
Vel (fls) 2.18 243 2.61 2.87 3.05 3.22
R(Hrs) 0649 0.577 0.533 0.480 0.448 0.423
385E 0.014 0.27 223.0 2207 URBAN 0.067 0.31 0.26 4.00 0.55 13 Tc (Hrs) 0.352 0.311 0.286 0.262 0.247 0.232
Vel (fis) 1513 1.27 1.38 1.51 1.60 1.71
R (Hrs) 0464 0.405 0.368 0.335 0.313 0.293
385F 0.020 043 2254 2226 URBAN 0.065 0.31 0.26 5.20 0.30 14 Tc (Hrs) 0.400 0.361 0.336 0.306 0.288 0.274
Vel (fis) 1.58 1.75 1.88 2.06 2.19 2.30
R (Hrs) 0634 0.565 0.522 0.471 0.440 0.416
385G 0.057 0.71 246.8 2379 URBAN 0.059 0.32 0.29 5.70 0.23 16 Tc (Hrs) 0.465* 0.422* 0.394 0.359 0.339 0.321
Vel (fls) 2.24 247 2.64 2.90 3.07 3.24
R(Hrs) 0615 0.553 0.512 0.462 0.433 0.408

Table A3.5: DDMSW Sub-Basin Summary Table

Gavan & Barker Inc.

* Non default value or value out of range
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Gavan & Barker Inc.
Drainage Design Management System
SUB BASINS

Page 2 Project Reference: OAK STREET HYDROLOGY 4/19/2010
Sub Basin Parameters Rainfall Losses Return Period Parameters
Area ID Area Length  Slope Adj Time-Area Kb IA- DTHETA PSIF  XKSAT RTIMP 2Yr 5Yr 10Yr 25Yr 50Yr 100Yr
(sq mi) (mi)  (ft/mi) Slope (in) (in) (in/hr) (%)

Major Basin ID: B1

395A 0.192 132 2039 2037 URBAN 0.051 0.31 0.27 4.90 0.34 18 Tc (Hrs) 0.624* 0.564* 0.527* 0.484" 0.456* 0.433"
Vel (fls) 3.10 3.43 3.67 4.00 4.25 4.47
R (Hrs) 0.701 0.627 0.581 0.528 0.495 0.468

415B 0.108 0.76  496.7 302.1 URBAN 0.074 0.32 0.29 4.50 0.40 18 Tc (Hrs) 0.521* 0468* 0.435* 0.402 0.377 0.358
Vel (fls) 2.14 2.38 2.56 277 2.96 311
R(Hrs) 0513 0.455 0.420 0.384 0.358 0.338

415C 0.029 0.30 210.2 209.6 URBAN 0.072 0.31 0.27 5.30 0.28 19 Tc (Hrs) 0.344 0.313 0.293 0.268 0.254 0.241
Vel (fls) 1.28 1.41 1.50 1.64 1.73 1.83
R(Hrs) 0.325 0.293 0.272 0.247 0.232 0.219

Gavan & Barker Inc.

* Non default value or value out of range

-36-
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Page 1

Gavan & Barker Inc.
Drainage Design Management System
HEC-1 DIVERSIONS
Project Reference: OAK STREET HYDROLOGY

4/20/2010
Diversion ID/ Maximum Maximum 1 2. 3. 10.
DT Card ID Volume (ac-ft) Diversion (cfs)
D370A Inflow (cfs) 100 1,000
Div1 Diversion (cfs) 25 250
D385B Inflow (cfs) 100 1,000
DIV3 Diversion (cfs) 50 500
DDIVA1 Inflow (cfs) 100 1,000
DIV2 Diversion (cfs) 50 500
DD385A Inflow (cfs) 25 1,000
DIV5 Diversion (cfs) 975
D385C Inflow (cfs) 100 1,000
DIve Diversion (cfs) 50 500
D385G Inflow (cfs) 25 1,000
DIV8 Diversion (cfs) 25 25
D385A Inflow (cfs) & 1,000
DIv4 Diversion (cfs) (e 230
D385E Inflow (cfs) 100 1,000
DIV10 Diversion (cfs) 900
D415C Inflow (cfs) 25 1,000
DIV9 975

Diversion (cfs)

Table A3.6: DDMSW Diversions Summary Table

Gavan & Barker Inc.
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Page 1

Gavan & Barker Inc.

Drainage Design Management System
HEC-1 ROUTING DATA

Project Reference: OAK STREET HYDROLOGY

4/20/2010

Route ID Shape Length Slope Manning's Diameter Height Width Side Slope

(ft) (ft/ft) N (in) (ft) (ft) (hiv)
MUSKINGUM-CUNGE
Major Basin B1
R385D PIPE 830.00 0.0170 0.012 84 - - -
RD385E PIPE 480.00 0.0080 0.012 42 - - -
RD415B PIPE 780.00 0.0300 0.012 48 - - -
RD415C PIPE 640.00 0.0160 0.012 24 - - -
RDIV5 PIPE 880.00 0.0220 0.012 72 - - -

Table A3.7: DDMSW Routes Summary Table (Pipe Routes)

Gavan & Barker Inc.

-38-
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Gavan & Barker Inc.
Drainage Design Management System
HEC-1 ROUTING DATA
Project Reference: OAK STREET HYDROLOGY

Page 2 4/20/2010
Route ID LOBN  ChanN ROBN  Length Slope Max 1 2 3 4 5. 6 7 8
(ft) (fUft)  Elev (ft)
NORMAL DEPTH
Major Basin B1
R390A1 0.020 0.020 0.020 780.00 0.0100 - X: - 2.00 3.00 4.00 17.00 19.00 23.00 30.00
Y: 3.50 2.00 1.00 - - 1.00 2.00 3.50
R390B2 0.020 0.020 0.020 1,100.00 0.0260 - X: - 2.00 3.00 4.00 17.00 19.00 23.00 30.00
Y: 3.50 2.00 1.00 - - 1.00 2.00 3.50
R390C3 0.045 0.035 0.045 2,770.00 0.0303 - X: - 10.00 30.00 45.00 65.00 80.00 100.00 110.00
¥ 2.50 2.50 1.50 - - 1.50 2.50 2.50
RD370A 0.045 0.035 0.045 10,080.00 0.0347 - X: - 1.00 41.00 47.00 67.00 73.00 113.00 114.00
Y: 3.00 2.00 2.00 - - 2.00 2.00 3.00
RD385B 0.045 0.040 0.045 4,400.00 0.0482 - X: - 1.00 40.00 46.00 66.00 72.00 112.00 113.00
45 3.00 2.00 2.00 - - 2.00 2.00 3.00
RD385C 0.045 0.035 0.045 2,500.00 0.0392 - X: - 5.00 30.00 50.00 70.00 90.00 105.00 110.00
Y: 3.00 2.00 2.00 - - 2.00 2.00 3.00
RDDIV1 0.045 0.040 0.045 6,990.00 0.0375 - X: - 1.00 40.00 46.00 71.00 77.00 117.00 118.00
b 3.00 2.50 2.00 - - 2.00 2.50 3.00
RDIV1 0.045 0.040 0.045 1,420.00 0.0563 - X: - 20.00 30.00 40.00 70.00 80.00 100.00 110.00
Y: 8.00 6.00 5.00 - - 5.00 6.00 8.00
RDIV2 0.045 0.040 0.045 4,770.00 0.0465 = X: - 1.00 40.00 46.00 66.00 72.00 112.00 113.00
Y: 3.00 2.00 2.00 - - 2.00 2.00 3.00
RDIV3 0.045 0.035 0.045 2,010.00 0.0667 - X: = 1.00 31.00 37.00 77.00 83.00 113.00 114.00
Y: 3.00 2.00 1.50 - - 1.50 2.00 3.00
RDIV4 0.045 0.035 0.045 4,450.00 0.0216 - X: - 5.00 30.00 50.00 70.00 90.00 105.00 110.00
Wi 3.00 2.00 2.00 - - 2.00 2.00 3.00
RDIV6 0.045 0.035 0.045 3,210.00 0.0386 - X: - 10.00 25.00 40.00 65.00 80.00 95.00 100.00
h £ 5.00 4.00 2.00 - - 2.00 4.00 5.00
RDIV8 0.045 0.040 0.045 5,940.00 0.0249 - X: - 1.00 40.00 46.00 66.00 72.00 112.00 113.00
Y: 3.00 2.00 1.50 - - 1.50 2.00 3.00

Table A3.8: DDMSW Routes Summary Table (Channel Routes)

Gavan & Barker Inc. (stHec1Rt.rpt)
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Flood Control District of Maricopa County
Oak Street Basin and Storm Drain Design
Final Design Data Report — Volume 1

Gavan & Barker Kimley-Homn
Concentration Point

(cfs) (cfs)

CP370B 623 817
S370 350 374

395A 178 191
CP390C/CC390C 356 379
TOC-H 100 104
TO390B 253 275
BASIN 830 1055

SBASIN 183 55
CC415B 183 205

- CP390A 185 210
CP390B 494 613
S390B 431 519

Table A4.1: Gavan & Barker — Kimley Horn Flow Comparison
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Flood Control District of Maricopa County
Oak Street Basin and Storm Drain Design
Final Design Data Report — Volume I

Shaded values are from Table A2.1: Oak Street Basin Stage-Storage-Discharge Summary
The 100-year peak basin outlet discharge is 183 cfs (Calculated with HEC-1)

The 100-year basin water surface elevation is 1809.3 ft

The 100-year basin storage wvolume is 31.33 ac-ft

Table A4.2: Oak Street Basin Hydraulic Results Summary

-44- October 2012
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Jrrkkkkkhkkkhkkkkkhkkkkkkkkkkkkkhkkhk ko hkx

% *
L FLOOD HYDROGRAPH PACKAGE (HEC-1) %
® JUN 1998 &
* VERSION 4.1 *

* RUN DATE

*

*

24JUL12 TIME 13:31:21 *
*

%

dkhkkhhkhkhkhhhhhhdhhhhhhhhhhhhhhhhhhdhhhhhkkk

X X XXXXXXX
X X X

X X X
XXXKXXXX XXXX

X X X

X X X

X X XXXXXXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KN

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE C

Fhkkkkkhkhkkhkhhkhhhkhhhhkhrdhhhkdhhkdkhkrdrddhkxk

* *
. U.S. ARMY CORPS OF ENGINEERS *®
* HYDROLOGIC ENGINEERING CENTER b
% 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 i
* (916) 756-1104 *
* *

Ak hkkhkhrhkrhhhdhhhhdhdhhdhhhhhhhhhhdhhhhkhhk

XXXXX X
X XX

XXXXX X

XXX X X
e

X X
AXXXXX XXX

OWN AS HEC1l (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

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

T DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
LOSS RATE:GREEN AND AMPT INFILTRATION

il
LINE ID.
i ID
2 ID
3 ID
4 ID
5 ID
6 ID
7 ID
8 K o)
9 ID
10 ID
kg ID
12 ID
13 ID
14 ID
15 ID
16 ID
17 ID
18 ID
19 ID
20 ID

HEC-1 INPUT

Ak hhkhkhkdhhkhhhhdhhdhhdhhdhhdhhdhkdhhdhdhkdhd bk dhdrhhhdhrhhhhhhhdhhdhhhhrhrhkdrrhrhhkhhhdk

*hkEIK K kKL RE A,k OAK STREET BASIN AND STORM DRAIN HYDROLOGY *%dii ik ddidd

Ak khhkhhhhhdhkhdhkdhkdhhhhhhkhhhh bk rhdhkdhdhhdhhhdhhhhrhhhdhhdhhhdhhdrhdrdrdrdrhrhhrhhd

xRk * %k
*%%  Project: OAK STREET BASIN AND STORM DRAIN X
®EX  Clients FLOOD CONTROL DISTRICT OF MARICOPA COUNTY XK
*** Input File: Oak_Street_Basin_and_Storm Drain.dat kS
* % % * kK
*** Contract FCD: 2009c021 x
*** Gavan & Barker: 0912 dedkrk
¥*% Modelers: Mark Gavan & Omer Karovic rork
***  Storm: 100-year, 24-hour rokk
* %k * * % %
b B NOTE: * k *
*** The Spook Hill ADMP model as well as the McDowell Road Basin and b
*** Storm Drain Hydrology model were used as a base for this model. L
* % % * ok ke

R e

*kxkkkkkkxkx*xx** OAK STREET BASIN AND STORM DRAIN HYDROLOGY **** %k kakkdkohdkohdxx

B e R R e
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21
22
23
24
25

27
28
29
30
31
32

34

35
36

LINE

54

56

ID *dkKdkdhddhhkhbhddhAhttbtrbtdttdthotthrhhrthhthtbtrihdhhdhthtrdhthtdhhrdtrthtdtdddkid
ID kdkhhhhkhkhkhhhrhddhrkhhhhhhhhd START OF BASE MODEL L 222X 2R AL AL EEERER S R E L RS E R G &
ID *Yhkhkhkhkhkhkhkdhdhdhkdhkhkdhkdddhhdhhhhdrhhrdrrkdhhhdhddhbdhbdhdrrhkdrhhdhhdkdrkhkdhkddrhkddhdrdhhdhdrhrhdhhhrdhhhhhhkk
ID McDowell Road Basin and Storm Drain Design
D This model assumes that the Oak Street detention basin is installed,
ID and all flows pass through the Thunder Mountain detention basin.
ID
ID The Spook Hill ADMP model was used as a base for this model
ID Return Period = 100 Years, Rainfall Duration = 24 Hours
ID
ID METHODOLOGY
ID THE US CORPS OF ENGINEERS FLOW HYDROGRAPH PACKAGE HEC-1 DATED JUNE 1998 V4.1
ID SCS TYPE II RAINFALL DISTRIBUTION
ID CLARK UNIT HYDROGRAPH
ID GREEN AND AMPT INFILTRATION EQUATION USED FOR CALCULATING LOSSES
ID NORMAL DEPTH STORAGE CHANNEL ROUTING
*
*DIAGRAM
IT 2 01JANOO 720
I0 5
IN 15
JD 3:81 0.01
PC .000 .002 .005 .008 011 .014 .017 .020 .023 .026
BC .029 .032 035 .038 .041 .044 .048 .052 .056 .060
PC .064 .068 072 .076 .080 .085 .090 .095 .100 .105
PC .110 o115 .120 126 il 33 .140 .147 .155 .163 172
PC .181 .191 .203 .218 .236 . 257 .283 .387 .663 .707
BC +735 <758 <7176 791 .804 .815 .825 .834 .842 .849
PC .856 .863 .869 .875 .881 .887 .893 .898 .903 .908
BC -9L3 .918 .922 .926 .930 . 934 .938 . 942 .946 .950
BC .953 .956 959 .962 .965 .968 s 970 .974 2977 .980
PC .983 .986 .989 992 +995 .998 1.000
JD 3.787 1.00
JD 3.6177 5.80
JDb 3.574 10.66

HEC-1 INPUT PAGE
M5, 50 s 5 N SRR B amim s B sninis B icsai Gusinmsss Tswsmams Simswsws Quomewsn 10
JD 3.539 13.70
JD 3.467 20.00
JD 3315 50.00
*
* DDM HRREY Updated RERNK
KK 10
KM SUB-BASIN 10
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .996
KM L =2.00 Kb = .044 Adj. Slope = 165.0
BA .690
LG .350 .310 7.600 .090 16.000
uc .421 .305
UA 0 3 5 8 12 20 43 75 90 96
UA 100
.
* DDM *Frx* Preserwed wETEF
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67
68
69
70
7,
72

73
74
75
76
a7
78

79
80
81

P
Z

83
84
85
86
87

89
90

92
93
94

LINE

95
96
97

98
99
100
101
102
103

104
105
106

KK
KM
RS
RC
RX
RY
* DDM

KK
KM
RS
RC
RX
RY
* DDM

KK
KM
KM
KM
KM
BA
LG
16/ 64
UA
UA
* DDM

KK
KM
KM
DT
DI
DO
* DDM

KK
KM
DR
* DDM

KK
KM
KM
RS
SV
SQ
* DDM

KK
KM
HC
* DDM

R10
ROUTING OF FLOW FROM SUB-BASIN 10 TO R12
4 FLOW -1
.045 .03 .045 8700 +0271
0 3. 2 17 27 42 43 44
5 5 5 0 0 5 5 5
* %k k% Preserved * % % k%
R12
ROUTING OF FLOW FROM R12 TO SUB-BASIN 20
i FLOW =1
.045 .03 .045 4500 .01
0 1. 45 52.5 2.5 80 124 125
4 2.5 2.5 0 0 2.5 2.5 4

* ok ko k Updated * ok k ok ok

20
SUB-BASIN 20
24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN

THIS BASIN USED RAINFALL REDUCTION FACTOR OF .993
L =2.50 Kb = .040 Adj. Slope = 88.0
1.167
.310 . 290 5.800 .220 11.000
« 629 .422
0 5 16 30 65 77 84 90 94
100
e g do g % Preserved * % vk do
D20
100-YEAR 2-HOUR ONSITE RETENTION BASIN
MAXIMUM VOLUME DIVERSION = 47.8 acre-feet
BS20 47.8
0 10000
0 10000
* Kk kK k Preserved * % % %k %k
HEC-1 INPUT
PERTE. P 2iays wis v Bswwwwn s 4o mane Bisinasna Bis as savs s [ Biwewswe

RT20
RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN
BS20

* %k Kk Kk Kk Preserved Rk RN

s20
RETRIEVE FLOW INTO FICTITIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
BLEEDOFF FLOW = 17 CFS

1 STOR 0
0 .01 47.8 70
0 0.5 17.0 50
x**x** DPreserved *****
Cc20
HYDROGRAPH COMBINATION
3

***x** Pregserved ***x**
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107
108
109
110
111
112

113
114
115
116
117
118
119
120
121
122

123
124
125
126
127
128

129
130
181

LINE

132
133
134
135
136
137

138
139
140

141
142
143
144
145
146
147
148

KK R20
KM ROUTE FLOW THROUGH BULLDOG FLOODWAY FROM APACHE JUNCTION FRS
RS 1 FLOW =1
RC .016 .016 =016 990 .004
RX 0 5 7 14.5 34.5 42 44 50
RY 4 2 2 0 0 2 2 4
* DDM * ket dk Updated Jode Jef-de
KK 40
KM SUB-BASIN 40
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .987
KM L =3.08 Kb = .036 Adj. Slope = 189.0
BA 2:227
LG «320 .300 4.900 +310 11,000
uc .492 262
UA 0 3 5 8 12 20 43 75 90
UA 100
* DDM **x*** Preserved *****
KK D40
KM 100-YEAR 2-HOUR ONSITE RETENTION BASIN
KM MAXIMUM VOLUME DIVERSION = 39.1 acre-feet
DT BS40 39.1
DI 0 10000
DQ 0 10000
* DDM FrEed Preserved Fhaed
KK RT40
KM RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN
DR BS40
* DDM ***x*x* Preserved *****
HEC-1 INPUT
TDY% v 5 4 Liswwses Bewsusny Benswans o oo v ans Bs s s win Bios@ames Tw smomus Bl s vwam 9
KK S40
KM RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
KM BLEEDOFF FLOW = 14 CFS
RS i STOR 0
sV 0 «OL 39,1 60
SQ 0 0.5 14.0 40
* DDM *h¥EE Progerved wiaid
KK c40
KM HYDROGRAPH COMBINATION
HC 3
* DDM e & 2 5 2 Updated ¥ Ekk
KK 60
KM SUB-BASIN 60
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .989
KM L =4.19 Kb = .038 Adj. Slope = 209.6
BA 1. TEL
LG + 320 .340 5.800 .190 10.000
ue 392 .472
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149
150

151
152
153
154
155
156

157
158
159

160
161l
162
163
164
165

166
167
168

LINE

169
170
173
172
173

174
175
176
177
178
178
180

181
182
183
184
185
186

UA 0 3 5 8 12 20 43 5 90
UA 100

*

* DDM ¥ekk® Pregerved *rwes

KK D60

KM 100-YEAR 2-HOUR ONSITE RETENTION BASIN

KM MAXIMUM VOLUME DIVERSION = 4.60 acre-feet

DT BS60 4.6

DI 0 10000

DQ 0 10000

* DDM ®hkdd Pregerved FrEex

KK RT60

KM RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN
DR BS60

* DDM ERxEE%T Proserveqyy *xxxe

KK SB60

KM RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
KM BLEEDOFF FLOW = 2 CFS

RS 1 STOR 0
sV 0 .01 4.6 10
SQ 0 0.5 2.0 10
* DDM *x*%* Preserved *****
KK c60
KM HYDROGRAPH COMBINATION
HC 3
*
* DDM  ***** Preserved *****
HEC-1 INPUT
Il v was Yosnanss Do s scsmaa R wwwes B sow i Bie e aws Bswiwsws Dosnwewy Bawswsws 9
KK S60

KM APACHE JUNCTION FRS AS-BUILT PLANS 12/19/88

KM OUTLET PIPE=30"RCP; L=136.6'; INLET INV.=1783.5; OUTLET INV.=1783

KM EMERGENCY SPILLWAY ELEV.=1799.77'; PRINCIPAL SPILLWAY ELEV.=1793.5'
KM STORAGE VOLUME BELOW PRINCIPAL SPILLWAY FOR SEDIMENT = 100 ACRE-FEET

* ESE = 1799.77 ft; PSE = 1793.5 ft; Sediment Vol. = 130 Ac-Ft.

RS 1 STOR 0

SV 0 46.8 106 130 161.2 170.7 230.7 322.2 543
sV 1122 1470.1 1865

SQ 0 0.01 0..02 26.3 74 .4 9.2 96.2 102.4 1138
SQ 7700 15200 26200

SE 791.4 793 794.1 794.5 795 795.1 796 797.1 799.4
SE 804 806.3 808.6

* DDM ***x*x* Preserved *x*x¥

KK R60

KM ROUTE FLOW THROUGH BULLDOG FLOODWAY FROM APACHE JUNCTION FRS

RS 2 FLOW =1

RC .016 .016 .016 2850 .012

RX 0 il 2 2:1 5:6 5«7 6

RY 4.5 3.5 3.5 0 0 3.5 3.5 4.5

* DDM *kEXE Preserved FEEEE
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187
188
189
190
191
192

193
194
195
196
197
198
199
200
201
202

203
204
205
206
207
208

LINE

209
210
211

212
213
214
215
216
2.7

218
2119
220

221
222
223

224
225

KK RR60

KM ROUTE FLOW FROM BULLDOG FLOODWAY TO SUB-BASIN 80

RS 3 FLOW -1

RC .016 .016 .016 3500 .005

RX 0 1 2 2wl Tl T2 8 9
RY 4.5 3.5 3.5 0 0 3.5 i 4.5

* DDM *k k k% Updated * %k Kk %

KK 80

KM SUB-BASIN 80

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .991

KM L =2.,69 Kb = .039 Adj. Slope = 229.8

BA 1.493

LG 320 .300 5.600 220 7.000

uc .429 .254

uA 0 5 16 30 65 7 84 90 94 97
UA 100

* DDM *Hkxd Pregerved Fhhdx

KK D80
KM 100-YEAR 2-HOUR ONSITE RETENTION BASIN
KM MAXIMUM VOLUME DIVERSION = 18.9 acre-feet
DT BS80 18.9
DI 0 10000
DQ 0 10000
* DDM *xxx* Preserved *FIF
HEC-1 INPUT PAGE
ID¢ s wis ais | A —— D 55 3w wen N Bssssmsn Scswsmss Buswenss Tosnsnsy Biseninwwa L P 10
KK RT80
KM RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN
DR BS80

* DDM Thhdd Pregserved *eaiki

KK sS80
KM RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
KM BLEEDOFF FLOW = 7 CFS

RS 1 STOR 0
Y 0 01 18.9 30
8Q 0 140 7,0 20

* DDM FrERF Preserved WRwEER

KK Cc80
KM HYDROGRAPH COMBINATION
HC 2

* DDM #rkE* Presgerved FrEEx

KK CCc80

KM HYDROGRAPH COMBINATION FOR FLOW FROM APACHE JUNCTION FRS & SUB-BASIN 80
HC 2 1.493

* DDM ****% Preserved *****

KK R8O
KM ROUTE FLOW FROM SUB-BASIN 80 TO SUB-BASIN 100
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226
227
228
229

230
231
232
233
234
235
236
237
238
239

240
241
242
243
244
245

LINE

246
247
248

249
250
251
252
253
254

255
256
257

258
259
260
261
262
263

264
265

RS 2 FLOW =1

RC .025 .016 025 1200 .003

RX 0 2 6 6.1 41.1 41.2 56.2 58,2
RY 5.5 4.5 4.5 0 0 4.5 4.5 5.5
* DDM KEERE Updated HERER

KK 100

KM SUB-BASIN 100

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .997

KM L =1.94 Kb = .045 Adj. Slope = 108.0
BA .488
LG .300 250 5.100 .280 9.000
uc 517 .455
UA 0 5 16 30 65 T 84 90 94
07N 100
* DDM x&Ek Pregerved *rrnx
KK D100
KM 100-YEAR 2-HOUR ONSITE RETENTION BASIN
KM MAXIMUM VOLUME DIVERSION = 10.0 acre-feet
DT BS100 10.0
DI 0 10000
DQ 0 10000
* DDM ***%% Preserved *****
HEC-1 INPUT
TDes srmes beswomas Daiw wd ey Siss ws e v Biswwama Sswawsms By wsnows Remvmuans Biwsnpms 9
KK RT100
KM RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN
DR BS100
* DDM wHEF* Preserved *FEEEN

KK S100
KM RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.

KM BLEEDOFF FLOW = 4 CFS

RS il STOR 0

SV 0 .01 10.0 20
SQ 0 1.0 4.0 10
* DDM *xkhedk Pregerved Hdkds

KK C100

KM HYDROGRAPH COMBINATION FOR FLOW FROM SUB-BASIN 80 & 100
HC 3

* DDM ****x%x Preserved *xx¥*

KK R100

KM ROUTE FLOW FROM SUB-BASIN 100 TO SUB-BASIN 120

RS il FLOW =1

RC .016 0186 .0186 940 .004

RX 0 i 2 2l 521 52.2 53 54
RY 4.5 4.5 4.5 0 0 4.5 4.5 4.5
* DDM A ExE Updated ¥R ERXY

KK 120

KM SUB-BASIN 120
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266
267
268
269
270
271
272
273

274
275
276
277
278
AT

280
281
282

LINE

283
284
285
286
287
288

289
290
291

292
283
294
295
296
297

298
299
300
301
302
303
304
305
306
307

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF . 987
KM L =3.07 Kb = .037 Adj. Slope = 239.0
BA 2.197
LG 330 280 6.800 +130 12.000
uc .429 wBZ T
UA 0 3 ) 8 12 20 43 75
UA 100
* DDM **¥%xk Preserved *FFFE
KK D120
KM 100-YEAR 2-HOUR ONSITE RETENTION BASIN
KM MAXIMUM VOLUME DIVERSION = 5.7 acre-feet
DT BS120 BT
DI 0 10000
DQ 0 10000
* DDM *xkkk Pregerved FEFwk
KK RT120
KM RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN
DR BS120
* DDM *dkwd Pregerved *kEss
HEC-1 INPUT
IDs s wsun Lo wwwnwn 25w 9w Dow wE Bw 9@ doswnrmsn Beswuman Bosmsmen Tavssvwns Qevwsnms
KK $120
KM RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
KM BLEEDOFF FLOW = 2 CFS
RS il STOR 0
SV 0 +01 St 15
16 0 1.0 2.0 10
* DDM FEERR PEESErvad ¥xdwx
KK €120
KM HYDROGRAPH COMBINATION FOR FLOW FROM SUB-BASIN 100 & 120
HC £
* DDM *bkadk Pregepped deekses
KK R120
KM ROUTE FLOW FROM SUB-BASIN 120 TO SIGNAL BUTTE FRS
RS 2 FLOW '
RC 025 .016 .025 2100 .005
RX 0 6 10 10:1 60.1 60.2 T4:.2 80.2
RY 8 5 5 0 0 5 5 8
* DDM o % e Kk Updated %X dkdK
KK 140
KM SUB-BASIN 140
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .996
KM L =1.61 Kb = .044 Adj. Slope = 149.0
BA . 598
LG .310 .280 4.200 .440 5.000
uc .421 <218
UA 0 5 16 30 65 77 84 90
UA 100
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308
309
310
311
312
313

314
315
316

317
318
319
320
321
322

LINE

323
324
325

326
3279
328
329
330
331
332
338
334
335

336
337
338
339
340
341

342
343
344

*

* DDM

KK
KM
KM
DT
DI
DQ
* DDM

KK
KM
DR
* DDM

KK
KM
KM
RS
SV
SQ
%

* DDM
EDly w5

KK
KM
HC

*

* DDM

KK
KM
KM
KM
KM
BA
LG
uc
UA
UA
* DDM

KK
KM
RS
RC
RX
RY
* DDM

KK
KM
RS

**xx** DPregerved ****x*

D140
100-YEAR 2-HOUR ONSITE RETENTION BASIN
MAXIMUM VOLUME DIVERSION = 5.9 acre-feet
BS140 5% 9
0 10000
0 10000
* % Kk %k Xk PreServed * % Kk %k k

RT140
RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN
BS140

* Kk ok ok ok Preserved * %k k k Kk

5140
RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
BLEEDOFF FLOW = 2 CFS

1. STOR 0
0 s 01 59 15
0 140 2:0 10

*%x*** Pregerved *r**x
HEC-1 INPUT

e L emwwe e . S Bl screr 0,10 4., T B o i Toensmps Bissswnss 9
C140
HYDROGRAPH COMBINATION

3

* kK kK Updated KR XK

150
SUB-BASIN 150
24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998

L =1.50 Kb = .047 Adj. Slope = 314.6
.407
350 .360 5,100 .260 7.000
«296 w221
0 3 5 8 12 20 43 5 90
100
* Kk Kk k Kk Preserved *kkkk
R150
ROUTING OF FLOW FROM SUB-BASIN 150 TO R152
2 FLOW =l
.045 .04 .045 3100 032
0 1 2 23 33 54 55 56
7 7 7 0 0 7 ] 7
Po-de ek g Preserved ek gk ddke
R152
ROUTING OF FLOW FROM R152 TO SUB-BASIN 160
3 FLOW =,
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345
346
347

348
349
350
351
352
353
354
355
356
357

358
359
360
361
362
363

LINE

364
365
366

367
368
369
370
371
372

373
374
375

376
377
378
379
380
381
382
383
384

RC .045 .03 .045 5900 .019
RX 0 1 2 8 33 39 40 41
RY 2 2 2 0 0 2 2 2

* DDM * Kk Kk ok ok Updated * % k% *

KK 160

KM SUB-BASIN 160

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998

KM L =2.10 Kb = .047 Adj. Slope = 129.0

BA .365

LG .340 .330  4.150 .440  1.000

uc .587 659

7 0 3 5 8 12 20 43 75 90
uA 100

*

* DDM *ekk* DPreserved FkEEs

KK D160

KM 100-YEAR 2-HOUR ONSITE RETENTION BASIN
KM MAXIMUM VOLUME DIVERSION = 1.2 acre-feet
DT BS160 142

DI 0 10000

DQ 0 10000

* DDM XAXFE Preserved Fwkwk
HEC-1 INPUT

EDs oo oo 5575 s s 2.5 Sealaats S saeam e Ais, s swale Bl sl w6 (SRR T ove conis: sios 1 Blais wne wie 9
KK RT160

KM RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN

DR BS160

* DDM *****x Preserved *¥***

KK S160
KM RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
KM BLEEDOFF FLOW = 1 CFS

RS 1 STOR 0

sv 0 « 01 152 10
SQ 0 G5 1.0 10
* DDM ***x %% Preserved *****

KK C160

KM HYDROGRAPH COMBINATION

HC 3

*

* DDM * Kk k Kk Kk Updated * %k % k%

KK 180

KM SUB-BASIN 180

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .994

KM L =2.42 Kb = .041 Adj. Slope = 140.0

BA 1.014

LG .350 .350  4.150 .430 .000

uc .571 .400

UA 0 3 5 8 12 20 43 75 90
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385

386
387
388

389
390
381
392
393
394
385
396
397
398

399
400
401
402
403
404

LINE

405
406
407
408
409
410
411
412
413
414

415
416
417

418
419
420
421
422
423
424

UA 100

* DDM *FRWHE Preserved *EEF¥

KK C180

KM HYDROGRAPH COMBINATION FOR SIGNAL BUTTE FRS
HC 3

* DDM *dede ok Updated * Kk kK %

KK 210

KM SUB-BASIN 210

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .995

KM L =1.84 Kb = .043 Adj. Slope = 315.0
BA + 792
LG +350 +360 6.800 +130 4.000
uc <313 .189
UA 0 3 5 8 12 20 43 75 90
UA 100
* DDM ***x%* Preserved *¥*x*%
KK R210
KM ROUTING OF FLOW FROM SUB-BASIN 210 TO SUB-BASIN 220
RS 2 FLOW =1l
RC .045 JO3 .045 5100 : 022
RX 0 i 2 14 34 46 47 48
RY 4 4 4 0 0 4 4 4
* DDM dkk k¥ Updated RRRWE
HEC-1 INPUT
LD viwswiawn Lovwpnsa Plavie: wow wre 3w wiw v 4. R rarentar = s Baxswein Basszans 9

KK 240

KM SUB-BASIN 240

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .992

KM L =3.50 Kb = .039 Adj. Slope = 298.6

BA 1.408

LG +350 310 5.300 230 2.000

uc .467 +356

UA 0 3 5 8 12 20 43 75 g0
UA 100

* DDM *dkdok Pregerved FEEEs

KK C240

KM HYDROGRAPH COMBINATION FOR SUB-BASIN 240 & 220

HC 2

* DDM EFEEE Preserved *xxwx

KK S240

KM WEIR GEOMETRY OBTAINED FROM AS-BUILT PLANS @ PASS MTN. DIVERSION.
KM WEIR STORAGE DATA OBTAINED FROM 2' CONTOUR MAPPING.

RS 1 STOR 0

SA 1.38 14,2 36:5

SE o I 5 11

SS 5 42 3 1.5

* DDM *k&k* Preserved ¥FrxrE%
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425
426
427
428
429
430
431

432
433
434
435
436
437
438
439
440
441

442
443
444

LINE

445
446
447
448
449
450
451

452
453
454
455
456
457
458

459
460
461
462
463
464
465
466
467
468

KK R240
KM ROUTE FLOW FROM SUB-BASIN 240 TO SUB-BASIN 220
KM PASS MOUNTAIN DIVERSION

RS 1 FLOW =1

RC .035 .025 +035 1800 .005

RX 0 15 30 39 69 81 96 111
RY 3.6 3.3 3 0 0 3 3 4

* DDM * ok Kk ok Kk Updated Edok ik

KK 220

KM SUB-BASIN 220

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .997

KM L =1.92 Kb = .046 Adj. Slope = 315.0

BA .473

LG .350 .350  7.000 .120  5.000

uc .333 .282

UA 0 3 5 8 12 20 43 75 90
UA 100

* DDM *****x Preserved **x**

KK C220
KM HYDROGRAPH COMBINATION FOR SUB-BASIN 240 & 220
HC 2

* DDM *R¥xk Preserved *kdEw
HEC-1 INPUT

KK SW220
KM WEIR GEOMETRY OBTAINED FROM AS-BUILT PLANS @ PASS MTN. DIVERSION.
KM WEIR STORAGE DATA OBTAINED FROM 2' CONTOUR MAPPING.

RS 1 STOR 0
SA .78 4.1 13.7
SE 1 3 10
SS 3 65 3 L8

* DDM *x%®%x% Preserved *x¥Ex

KK R220
KM ROUTE FLOW FROM SUB-BASIN 220 TO SUB-BASIN 200
KM PASS MOUNTAIN DIVERSION

RS dl FLOW =1

RC .035 .025 .035 1250 .005

RX 0 50 100 109 139 148 178 184
RY 5 4 3 0 0 3 3 5

* DDM * kK kK Updated * kK kK

KK 190

KM SUB-BASIN 190

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .994

KM L =1.91 Kb = .042 Adj. Slope = 315.0

BA .918

LG .350 .390  5.800 .190  8.000

uc .321 .185

UA 0 3 5 8 12 20 43 75 90
UA 100
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469
470
471
472
473
474

475
476
477
478
479
480

481
482
483
484
485
486
487
488

LINE

489
490

491
492
493

494
495
496
497
498
499
500

501
502
503
504
505
506

507
508

* DDM

KK
KM
RS
RC
RX
RY
* DDM

KK
KM
RS
RC
RX
RY
* DDM

KK
KM
KM
KM
KM
BA
LG
uc

UA
UA
* DDM

KK
KM
HC
* DDM

KK
KM
KM
RS
SA
SE
SS
* DDM

KK
KM
RS
RC
RX
RY
* DDM

KK
KM

* % % % %k Preserved * %k k%
R190
ROUTING OF FLOW FROM SUB-BASIN 190 TO SUB-BASIN 200
2 FLOW =,
.045 .03 .045 4740 .03
0 1 2 17 37 52 53 54
5 5 5 0 0 5 5
* ok ok ok ok Preserved * %k Kk k Kk
R192
ROUTING OF FLOW FROM SUB-BASIN 190 TO SUB-BASIN 200
3 FLOW =1
.045 .035 .045 2200 4018
0 1 50 59 79 88 137 138
4.5 3 3 0 0 3 3 4.5
* * k Kk %k Updated * %k Kk k
200
SUB-BASIN 200

24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .997

L =1.58 Kb = .045 Adj. Slope = 305.6
.530

.350 .390  5.700 .200 10.000

.300 .201

HEC-1 INPUT

AR B . SRR Blc s wim wni e Bioic syie som s Blacs wcw m Blsw w.0w i 'f o e sl Bbata st s .. I 10
0 3 5 8 12 20 43 75 90 96
100
* ok ok ok ok Preserved * % % Kk *
C200
HYDROGRAPH COMBINATION FOR SUB-BASIN 220 & 200
3

****x* Pregerved ***x*%x

SW200
WEIR GEOMETRY OBTAINED FROM AS-BUILT PLANS @ PASS MTN. DIVERSION.
WEIR STORAGE DATA OBTAINED FROM 2' CONTOUR MAPPING.

1 STOR 0

2,56 3.1 9.4
0 3 10
3 112 3 1.5

ok etk Preserved ¥ Jedode %
R200
ROUTE FLOW FROM SUB-BASIN 200 TO SIGNAL BUTTE FRS through storage

1 FLOW e

.035 .025 .035 650 .005
0 1 2 17 117 132 133 134
5 5 5 0 0 5 5 5

***x** Preserved *****

S$S200
WEIR GEOMETRY OBTAINED FROM AS-BUILT PLANS @ PASS MTN. DIVERSION.
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509
510
511
512
513

514
515
516
517
518
519

520
521
522

523
524
525
526
527

528

LINE

529
530
531
532
533
534

535
536
537
538
539
540
541
542
543

544
545
546
547
548
549
550
551

KM WEIR STORAGE DATA OBTAINED FROM 2' CONTOUR MAPPING.
RS i § STOR 0
SA 8 9:2 9.2
SE 0 d 10
Ss 7 251 3 1.5
* DDM ¥EREE Preserved *EEaE
KK RR200
KM ROUTE FLOW FROM SUB-BASIN 200 TO SIGNAL BUTTE FRS
RS 4 FLOW =1
RC 035 025 035 3150 .005
RX 0 1 2 17 117 132 133 134
RY 5 5 5 0 0 5 5 5
* DDM *x*xd Progerved TheRd
KK CC180
KM HYDROGRAPH COMBINATION FOR SIGNAL BUTTE FRS
HC 2
* DDM *¥%%k*x*x Preserved ¥¥¥%x
KK 5180
KM SIGNAL BUTTE FRS DATED 1/28/85
KM OUTLET PIPE=36"RCP; L= 147'; INLET INV.=1690; OUTLET INV.=1687
KM EMERGENCY SPILLWAY ELEV.=1712.4; PRINCIPAL SPILLWAY ELEV.=1701
KM STORAGE VOLUME BELOW PRINCIPAL SPILLWAY FOR SEDIMENT = 250 ACRE-FEET
* ESE = 1712.4 ft; PSE = 1701.0 ft; Sediment Vol. = 247 Ac-Ft.
RS 1 STOR 0
HEC-1 INPUT
T measas L aityis b Phsnzofois ong Btarie wice ioiam o Al i ol Ble e s Blss s e 7 R < R —— Fisswin 10
sV 0 1721 273:3 482.2 871,3 1101.5 1163.5 1294.1 1390.2 1432.1
Sv 1446.1 1578.8 1733.6 1980.3 2712.2 3121 3530
SQ 0 102 10.7 121.8 138.4 145.9 147.7 151.4 154 155
SQ 156 390 820 1950 6600 9500 12400
SE 696 700 701.4 704 708 710 710.5 211 .5 712.2 712.5
SE T12 .6 713.5 T14.85 716 720 722 724
* DDM *xhrk Pregserved *FrA%
KK R180
KM Routing length updated using Signal Butte Floodway plans dated March 1983
KM Routing length increased 100' from 1500' to 1600’ 12/12/00
KM CHANNEL GEOMETRY FOR SIGNAL BUTTE FRS OBTAINED FROM AS-BUILT PLANS.
KM ROUTE FLOW FROM SIGNAL BUTTE FRS TO SUB-BASIN 260
RS i FLOW -1
RC 035 .025 .035 1600 .003
RX 0 ! 2 22.6 38.6 59.2 60 61
RY 9.3 943 93 0 0 9:3 9.3 9.3

* DDM * Kk k kK Updated ok Kk ok

KK
KM
KM
KM
KM
BA
LG
uc

260
SUB-BASIN 260
24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998

L= .81 Kb = .046 Adj. Slope = 68.0
.263

.280 .210  6.600 .160 11.000

.350 .209
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552
553

554
555
556

557
558
559
560
561
562
563
564
565

566
567
568
569
570
571
572
573

LINE

574
575

576
577
578

579
580
581
582
583
584
585
586
587

588
589
590
591
592
593

UuA
UA
* DDM

KK
KM
HC
* DDM

KK
KM
KM
KM
KM
RS
RC
RX
RY
* DDM

KK
KM
KM
KM
KM
BA
LG
uc

UA
UA
* DDM

KK
KM
HC
* DDM

KK
KM
KM
KM
KM
RS
RC
RX
RY
* DDM

KK
KM
KM
KM
KM
BA

0 5 16 30 65 77 84 90
100
d % ok ok ok Preserved * % %k %k

C260

94

HYDROGRAPH COMBINATION FOR OUTFLOW OF SIGNAL BUTTE FRS & SUB-BASIN 260

2 .263
***x** Pregserved ****x*

R260

Routing length updated using Signal Butte Floodway plans dated March 1983

Routing length unchanged 12/12/00
CHANNEL GEOMETRY FOR SIGNAL BUTTE FRS OBTAINED FROM AS-BUILT PLANS.
ROUTE FLOW FROM SUB-BASIN 260 TO SUB-BASIN 280

3 FLOW -1
.035 .025 .035 2300 .003

0 il 2 23.4 43.4 64.8 65 66
8.7 9T 9.7 0 0 9.7 9.7 97

* ok ok ok ok Updated %k ok ok k

280
SUB-BASIN 280
24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998

L= .77 Kb = .048 Adj. Slope = 84.0
.319

.300 .250  5.300 .290 15.000

.329 .168

HEC-1 INPUT

o8, N8 e A B8 B Ris: s w59 Do w501 59508 By smaaie 5 POERENERp Blsis oo wins Tensenme Bigis v wis
0 5 16 30 65 77 84 90
100
* Kk k kK PreServed * k% Kk Kk
C280
HYDROGRAPH COMBINATION FOR SUB-BASIN 260 & SUB-BASIN 280
2

****x* Pregerved **¥***

R280

Routing length updated using Signal Butte Floodway plans dated March 1983

Routing length decreased 400' from 2500' to 2100' 12/12/00
CHANNEL GEOMETRY FOR SIGNAL BUTTE FRS OBTAINED FROM AS-BUILT PLANS.
ROUTE FLOW FROM SUB-BASIN 280 TO SUB-BASIN 300

3 FLOW =1
. 035 .025 +035 2100 .003

0 1 2 23.4 43.4 64.8 65 66
9.7 9.7 5.7 0 0 9.7 9T 9.7

KKK Updated * % Kk Kk *

300
SUB-BASIN 300
24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998
L= .78 Kb = .049 Adj. Slope = 103.0
.289
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594
595
596
587

598
599
600

601
602
603
604
605
606
607
608
609

LINE

610
611
612
613
614
615
616
617
618
619

620
621
622

623
624
625
626
627
628
629
630

LG
uc
UA
UA

* DDM

KK
KM
HC

*

* DDM

KK
KM
KM
KM
KM
RS
RC
RX
RY

*

* DDM

KK
KM
KM
KM
KM
BA
LG
ucC
UA
UA

*

* DDM

KK
KM
HC

* DDM

KK
KM
KM
KM
RS
RC
RX
RY

*

* DDM

KK

.300 .250 4.200 .520 16.000
:321 .174
0 5 16 30 65 T 84 90 94
100
L& 0 & RS Preserved * Kk k k&
Cc300
HYDROGRAPH COMBINATION OF SUB-BASIN 280 & 300
2
* Kk Kk ok ok PreServed L2 R % & 3
R300
Routing length updated using Signal Butte Floodway plans dated March 1983
Routing length increased 300' from 2200' to 2500 12/12/00

CHANNEL GEOMETRY FOR SIGNAL BUTTE FRS OBTAINED FROM AS-BUILT PLANS.
ROUTE FLOW FROM SUB-BASIN 300 TO START OF FLOODWAY CONCRETE CHANNEL

2 FLOW =1
.035 .025 .035 2500 .003

0 1 2 23.4 55.4 76.8 77 78
9.7 97 el 0 0 9.7 9.7 9.7

**%xx% Updated ***x*
HEC-1 INPUT

305A
SUB-BASIN 305A
24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998

L = .98 Kb = .048 Adj. Slope = 82.0
<316
.340 +320 4.600 .350 12.000
.400 .254
0 5 16 30 65 77 84 90 94
100
R Preserved * %k Kk *
Cc305
HYDROGRAPH COMBINATION OF SUB-BASIN 300 AND 305A
2

**x*x** Pregserved *****

R305

Routing length updated using Signal Butte Floodway plans dated March 1983
CHANNEL GEOMETRY FOR SPOOK HILL FRS OBTAINED FROM AS-BUILTS PLANS.
CONTINUE TO ROUTE FLOW WITHIN CONCRETE CHANNEL TO SPOOK HILL FRS

2 FLOW =,
.016 .016 .016 4000 .0146

0 1 2 2.1 16.1 16.2 17 18
T2 7.5 T+5 0 0 ) 7.5 75

* %k ko Updated * k k Kk k

320B1
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632
633
634
635
636
637
638
639
640

641
642
643
644
645
646
647
648

LINE

649
650
651

652
653
654
655
656
657

658
659
660

661
662
663
664
665
666
667
668
669
670

KM SUB-BASIN 320B1
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .997

KM L =1.13 Kb = .046 Adj. Slope = 106.0

BA .454

LG .300 .260 4.800 .310 17.000

uc .378 .215

UA 0 5 16 30 65 77 84 90 94
UA 100

*

* DDM ****% Preserved **¥**

KK D320Bl1
KM DIVERT FLOW INTO ONLINE DETENTION BASIN
KM DETENTION/RETENTION BASINS LOCATED WITHIN THREE SUBDIVISIONS
KM SIERRA HEIGHTS FALCON RIDGE & MARBLE CREEK
KM MAXIMUM VOLUME DIVERSION = 9.3 acre-feet
DT B320Bl 9.30
DI 0 10000
DQ 0 10000
* DDM ®¥hE* Preserved *FErk
HEC-1 INPUT
IDsswrnow Leivmjeisism Peeises TRl Aot valaete TR Bla v pomwinn Tl o5y 556k chws Bawewons 9
KK T320B1
KM RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN
DR B320Bl1

* DDM *kxkd Dregerved *EERk

KK S320B1
KM RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
KM 9.30 ACRE-FEETx43560/36x3600=4.cfs

RS 1 STOR 0

sV 0 +01 8.3 15.0

SQ 0 0.5 4.0 50.0

* DDM *%%% Preserved **¥*x

KK C320B1

KM HYDROGRAPH COMBINATION FOR SPOOK HILL FRS
HC 3

*

* DDM * kK ok K Updated F KKk

KK 350

KM SUB-BASIN 350

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .994

KM L = 2.22 Kb = .041 Adj. Slope = 315.0

BA « 997

LG .350 .350 4.550 .340 4.000

uc «363 .227

UA 0 3 5 8 12 20 43 75 90
UA 100

* DDM ***x*% Preserved *****

KK D350

£
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672
673
674
675
676

677
678
679
680
681
682
683

684
685
686
687
688
689

LINE

690
691
692
693

694
695
696

697
698
699
700
701
702
703

704
705
706
707
708
709
710
FLL
712
713

KM DIVERT FLOW FROM SUB-BASIN 350. FOR MODELING PURPOSES THE SPLIT FLOW WILL
KM BE ROUTED BETWEEN SUB-BASINS 355 & 310. THE MAIN FLOW WILL ROUTED TO 310

DT SF350

DI 0 5000

DQ 0 2500

* DDM EREN Pregerved FAFEE
KK R350

KM CHANNEL GEOMETRY OBTAINED FROM 2' CONTOUR MAPPING
KM ROUTING OF MAIN FLOW FROM DIVERSION OF SUB-BASIN 350 TO SUB-BASIN 310
RS 7 FLOW -1

RC .045 -035 .045 5150 .025
RX 0 1 40 46 56 62 102 103
RY 3 2 2 0 0 2 2 3

* DDM dede Yo de % Updated * %k %k Kk Kk

KK 310
KM SUB-BASIN 310
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .997
KM L =2.70 Kb = .045 Adj. Slope = 283.5
BA .538
HEC-1 INPUT

IDw:sewss Lavmimas Zssmsman Faswsnss bisonswss Blyus wue mis s 6ss o5 65 0 Tsmsmsss Benwsmawns 9
LG .350 +350 3.910 .480 .000

uc .483 «520

UA 0 3 5 8 12 20 43 75 90
UA 100

* DDM EdENE Pregerved *hrkwE

KK C310

KM HYDROGRAPH COMBINATION OF SUB-BASINS 350 & 310
HC 2 1.04

* DDM ***x*% Preserved *¥*¥x*

KK R310

KM CHANNEL GEOMETRY OBTAINED FROM 2' CONTOUR MAPPING.
KM ROUTING OF FLOW FROM SUB-BASIN 310 TO 320B

RS 10 FLOW =1

RC .045 <035 .045 8550 «022

RX 0 1 40 46 56 62 102 103
RY 3 2 2 0 0 2 2 3

*

* DDM * ok ok ok ok Updated ok ok kK

KK 305B

KM SUB-BASIN 305B

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998

KM L =1.70 Kb = .047 Adj. Slope = 124.0

BA .386

LG .350 .350 4.500 350 .000

uc .492 .443

UA 0 3 5 8 12 20 43 75 90
UA 100

*
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714
715
716
WL
718
718
720

7121
722
123
724
725
726
727
728
729
730

LINE

731
732
733
734
735
736
737
738

739
740
741

742
743
744
745
746
747

748
749
750

* DDM

KK
KM
KM
RS
RC
RX
RY

*

* DDM

KK
KM
KM
KM
KM
BA
LG
uc
UA
UA

*

* DDM

KK D
KM
KM
KM
KM
DT B
DI
DQ
* DDM

KK T
KM

DR B
* DDM

KK S
KM
KM
RS
SV
5Q

*

* DDM

KK C
KM
HC

*

* DDM

* Kk ok ok k Preserved * % % % &
R305B
CHANNEL GEOMETRY OBTAINED FROM 2' CONTOUR MAPPING.

ROUTING OF FLOW FROM SUB-BASINS 305B TO SUB-BASIN 320B2.

3 FLOW -1

.045 .035 .045 1700 .016
0 1 40 46 56 62 102 103
3 2 2 0 0 2 2 3

ok ok kK Updated * ok K ok ok

320B2
SUB-BASIN 320B2
24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN

THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999
L =1.08 Kb = .050 Adj. Slope = 120.0
.220
.300 .270  4.500 .380  9.000
.375 .314
0 5 16 30 65 71 84 90 94
100
R-K R X%k Preserved 2 o e S
HEC-1 INPUT
N 2. 3. dovun... 5 SR TR Blors i s 9

320B2

DIVERT FLOW INTO ONLINE DETENTION BASIN
DETENTION/RETENTION BASINS LOCATED WITHIN THREE SUBDIVISIONS
SIERRA HEIGHTS FALCON RIDGE & MARBLE CREEK

MAXIMUM VOLUME DIVERSION = 3.32acre-feet

320B2 332
0 10000
0 10000
* % ok kK Preserved e ¥k
320B2
RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN
320B2

**x*x*x* Preserved *****

320B2
RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
3.32 ACRE-FEETx43560/36x3600=1.2cfs

1 STOR 0
0 01 33 5.0
0 0:5 L2 15.0
L& 2 2 & ¢ Preserved ododeded
320B2
Combine R305B, R310 and 320B2
4

***x*x* Preserved **x**
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T8
752
153
754
755
756
15

758
759
760
761
762
763
764
765
766
767

LINE

768
769
T
TTL
772
173
774
778

776
737
778

779
780
781
782
783
784

785
786
787

KK R320B2
KM CHANNEL GEOMETRY OBTAINED FROM 2' CONTOUR MAPPING.
KM ROUTING OF FLOW FROM SUB-BASINS 320B2 TO SUB-BASIN 340B.

RS 2 FLOW =1

RC .045 .035 .045 1000 .016

RX 0 1 40 46 56 62 102 103
RY 5 2 2 0 0 2 2 5

*

* DDM Kdkkkd Updated EkkdoR

KK 340B

KM SUB-BASIN 340B

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998

KM L= .85 Kb = .049 Adj. Slope = 238.5

BA .290

LG .280 .250 4.000 .560 23.000

uc .242 .136

UA 0 5 16 30 65 77 84 90 94 97
UA 100

*

* DDM ¥aXF® Preserved XwErx
HEC-1 INPUT

IDssswaw Lyaiwewosw Zies w100 6 1wt 0 R C: R Bie w1 s 100 0 Biaie wris win o T oo ww wio o B oo siw vim s > [ 10
KK D340B
KM DIVERT FLOW INTO ONLINE DETENTION BASIN

KM DETENTION/RETENTION BASINS LOCATED WITHIN THREE SUBDIVISIONS
KM GRANDVIEW ESTATES BOULDER MOUNTAIN & 33% OF MESA HIGHLANDS

KM MAXIMUM VOLUME DIVERSION = 15.6 acre-feet
DT BS340B 15.6

DI 0 10000

DQ 0 10000

* DDM BERRX Preserved *FFw¥

KK RT340B

KM RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN
DR BS340B

* DDM ***** Preserved *****

KK S5340B
KM RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
KM 15.6 ACRE-FEETx43560/36x3600= 5.2cfs

RS 1 STOR 0
sv 0 00, 15.6 20
SQ 0 1.0 52 50

* DDM **x*%* Preserved *¥r**

KK C340B
KM HYDROGRAPH COMBINATION
HC 3

*

* DDM ***x*x*x Preserved *****

KK DD340B

G5
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789
790
7891
792

793
794
795

796
797
798
799
800
801

LINE

802
803
804

805
806
807

808
809
810
841
812
813
814

815
816
817
818
819
820
821
822
823
824

825
826
827

KM DIVERT FLOW INTO OFFLINE DETENTION BASIN LOCATED WITHIN SUB-BASINS 340B.
DT BS340

DI 0 200 1000 2000 5000
DQ 0 0 800 1800 4800
* DDM xx¥k¥% Pregerved F&rEF

KK RT340

KM RETRIEVE FLOW FROM DIVERSION

DR BS340

* DDM kkEk** Preserved WFEE¥

KK SS340B
KM RETRIEVE FLOW INTO OFFLINE BASIN AND BLEED OFF WITHIN 36 HOURS.
KM 55 ACRE-FEETx43560/36x3600 = 19cfs
RS 1 STOR 0
SV 0 .01 55 60
SQ 0 3.0 50 100
*
HEC-1 INPUT
I e s o o3 13 sa sl s W 5 ik ok Blave @ w1 s mle @fe . TR Rzl i ns TR o e - P 9% s i o 10
KK CD340B
KM HYDROGRAPH COMBINATION
HC 2
* DDM ****x* Preserved ***x*
KK RT350
KM RETRIEVE SPLIT FLOW FROM DIVERSION OF SUB-BASIN 350
DR SF350
* DDM *¥kk% Preserved X¥¥kdx
KK RR350

KM CHANNEL GEOMETRY OBTAINED FROM 2' CONTOUR MAPPING.
KM ROUTING OF FLOW FROM SPLIT OF SUB-BASIN 350 TO 355

RS i FLOW =,

RC .045 .035 .045 6050 .025

RX 0 il 40 46 56 62 102 103
RY 3 2 2 0 0 2 2 3

*

* DDM ok ok kK Updated * %k ok Kk ok

KK 355

KM SUB-BASIN 355

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .996

KM L = 3.00 Kb = .044 Adj. Slope = 284.0

BA 676

LG .340 .340 4.450 » 370 4.000

uc .488 +302

0): 0 3 5 8 12 20 43 15 90 96
UA 100

* DDM FHEEE Preserved Fewwd

KK C355

KM HYDROGRAPH COMBINATION OF SUB-BASIN 355 AND THE SPLIT FLOW FROM SUB-BASIN 350
HC 2 1.1745
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828
829
830
831
832
833

834
835
836

LINE

837
838
839
840
841
842

843
844
845

846
847
848
849
850
851
852

853
854
855

856
857
858
859
860
861

*

* DDM

* % % % % Preserved R WR

KK D355
KM DIVERT FLOW INTO OFFLINE BASIN
KM MAXIMUM VOLUME DIVERSION = 18 acre-feet
DT B8355
DI 0 100 450 1000 2000 5000
DQ 0 0 0 550 1550 4550
*
* DDM dkddk Pregerved. *kdk
KK RT355
KM RETRIEVE FLOW FROM DIVERSION INTO OFFLINE BASIN
DR BS355
*
* DDM whERk Dreseryed wekdk
HEC-1 INPUT
i S Lo i ot Ao R B sienils s Blvmowe g2 - P 6., T v i mw 8. Do wiemin 10
KK 8355
KM RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
KM 18.0 ACRE-FEETx43560/36x3600= 6.0CFS
RS | STOR 0
sV 0 »01 18.0 25.0
8¢ 0 246 40 56
*
* DDM ¥RERN PreseEved wwwes
KK CC355
KM HYDROGRAPH COMBINATION
HC 2
&
* DDM *Ex¥* Preserved *Erws
KK R355
KM CHANNEL GEOMETRY OBTAINED FROM 2' CONTOUR MAPPING.
KM ROUTING OF FLOW FROM SUB-BASIN 355 TO SUB-BASIN 340B
RS 1 FLOW 4,
RC .045 «035 .045 4000 025
RX 0 il 40 46 56 62 162 103
RY 3 2 2 0 0 2 2 3
*
* DDM X&*x+ Preserved ***%x
KK CC340B
KM HYDROGRAPH COMBINATION
HC 2
* DDM FEEEE Pregarved ¥EwEww
KK R340B
KM CHANNEL GEOMETRY OBTAINED FROM 2' CONTOUR MAPPING.
KM ROUTING OF FLOW FROM SUB-BASIN 340B TO SUB-BASIN 340A2.
RS 2 FLOW -1
RC .045 .035 .045 1500 027
RX 0 1 40 46 56 62 102 103

G-
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862

863
864
865
866
867
868
869
870
871
872

LINE

873
874
875
876
877
878

879
880
881

882
883
884
885
886
887

888
889
890

891
892
893
894
895
896
897

RY 3 2 2 0 0 2

*

* DDM

N
w

R R, Updated %k %K &

KK 340A2

KM SUB-BASIN 340A2

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000

KM L = .48 Kb = .047 Adj. Slope = 297.9
BA 037
LG .230 »310 5.300 +250 .55.000
uc <158 .174
UA 0 B 16 30 65 71 84 90 94
UA 100
=
* DDM **kx*%x Preserved ****x
HEC-1 INPUT
LD i s se lsscswas 2eimsmen B smamian Bisis i 5 @ Bososwiin Bioiis wim oo T womign awm Bossmanas 9
KK D340A2
KM DIVERT FLOW INTO ONLINE DETENTION BASIN
KM MAXIMUM VOLUME DIVERSION = 2.2 acre-feet
DT B340A2 2.2
pI 0 10000
DQ 0 10000
* DDM *dkxd Preserved FxEEX
KK T340A2
KM RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN
DR B340A2
* DDM *ydkd Pregerved wedxw

KK S340A2
KM RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
KM 2.20 ACRE-FEETx43560/36x3600= 1.0cfs

RS 1 STOR 0

SV 0 .01 2.2 5.0
SQ 0 0.5 1.0 10.0
* DDM k¥xx® Pregerved dxdxd

KK C340A2

KM HYDROGRAPH COMBINATION

HC 3

o

* DDM KEEXE Preserved ®xery

KK R340A2

KM CHANNEL GEOMETRY OBTAINED FROM 2' CONTOUR MAPPING.

KM ROUTING OF FLOW FROM SUB-BASIN 340A2 TO SUB-BASIN 320B.
RS 5 FLOW =k

RC .045 +035 .045 4500 .020

RX 0 1 40 46 56 62 102 103
RY 3 2 2 0 0 2 2 3
* DDM *xFFkk Preserved FFEEX
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898
899
900

901
902
903
904
905
906
907
908
909

LINE

910
9211
g1.2
913
914
915
916
917
918
919

920
921
922
923
924
925
926
927

928
929
930

931
932
933
934
935
936

KK CC320B
KM HYDROGRAPH COMBINATION
HC 2

*

* DDM *¥xxEw Preserved #FHIEF

KK R320B

KM Routing Flow from 320Bl1 to 320A

KM Routing length updated using Signal Butte Floodway plans dated March 1983
KM CHANNEL GEOMETRY FOR SPOOK HILL FRS OBTAINED FROM AS-BUILTS PLANS.

KM CONTINUE TO ROUTE FLOW WITHIN CONCRETE CHANNEL TO SPOOK HILL FRS

RS 1l FLOW -1

RC 016 .016 .016 1500 .0146
RX 0 J! 2 2.1 16:1 16.2 17 18
RY 7.5 7.5 7B 0 0 7.5 7.5 7.5

*

* DDM **%x% Updated *****
HEC-1 INPUT

KK 320A

KM SUB-BASIN 3202

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998

KM L =1.07 Kb = .049 Adj. Slope = 93.0

BA .270

LG .280 250 4.300 .490 25.000

uc .404 + 301

UA 0 5 16 30 65 17 84 90 94 9
UA 100

*

* DDM trxa* Pregeryved dEEEE

KK D320A

KM DIVERT FLOW INTO ONLINE DETENTION BASIN

KM DETENTION/RETENTION BASINS LOCATED WITHIN THREE SUBDIVISIONS
KM GRANDVIEW ESTATES BOULDER MOUNTAIN & 33% OF MESA HIGHLANDS
KM MAXIMUM VOLUME DIVERSION = 11.8 acre-feet

DT BS320A 118

DI 0 10000

DQ 0 10000

* DDM *x%*%%x Preserved *¥**x*

KK RT320A

KM RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN

DR BS320A

* DDM kxxixk Pregerved FEFEX

KK 5$320A
KM RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
KM 11.8 ACRE-FEETx43560/36x3600= 4.0cfs

RS i STOR 0
SV 0 +01 11.8 20
SQ 0 1.0 4.0 40.0

* DDM FxdEkx Preserved ¥wrsw
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937
938
939

940
941
942
943
944
945
946
947
948
949

LINE

950
951
952
853
954
955
956
957

958
959
960

961
962
963
964
965
966

967
968
969

970
971
972

KK C320
KM HYDROGRAPH COMBINATION
HC 3

*

* DDM dk X%k Updated KEREE

KK 340A1

KM SUB-BASIN 340Al

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .993

KM L =1.80 Kb = .045 Adj. Slope = 117.0

BA 1.089

LG 250 .250 4.150 .560 24.000

uc + 500 +261

UA 0 5 16 30 65 17 84 90 94
UA 100

*

* DDM *h*kd Preserved *raed
HEC-1 INPUT

LB sk 5 Lasssnss Ziwimaws Bawssvns Qowuwane By g, wee i O s 5w 5 Tosanmes Bis oo w e 9
KK D340Al1

KM DIVERT FLOW INTO ONLINE DETENTION BASIN

KM DETENTION/RETENTION BASINS LOCATED WITHIN THREE SUBDIVISIONS
KM GRANDVIEW ESTATES BOULDER MOUNTAIN & 33% OF MESA HIGHLANDS
KM MAXIMUM VOLUME DIVERSION = 91.9 acre-feet

DT B340Al1 91.9%

DI 0 10000

DQ 0 10000

* DDM Exkahk Preserved *dExs

KK T340A1

KM RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN

DR B340Al1

* DDM ***x*% Preserved *****

KK S340A1

KM RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
KM 91.9 ACRE-FEETx43560/36x3600=30.9cfs

RS 1 STOR 0

sv 0 .01 91..9 120

SQ 0 3.0 20.9 300

¥*

* DDM *hadd Pragerved *rdwsk

KK C340A1

KM HYDROGRAPH COMBINATION FOR SPOOK HILL FRS
HC 2

*:

* DDM FrkEE Preserved ek

KK C340

KM HYDROGRAPH COMBINATION FOR SPOOK HILL FRS
HC 2

*

* DDM * ok K ok K Updated ot gk

-70-
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973
974
975
976
971
978
979
980
981
982

983
984
985
986
987
988

LINE

989

990
991
992

993
994
995
996
997
998

999
1000
1001

1002
1003
1004
1005
1006
1007
1008
1009
1010
1011

KK 360

KM SUB-BASIN 360

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .995

KM L =2.10 Kb = .044 Adj. Slope = 124.0

BA .880

LG .260 .250 4.100 570 23.000

uc .538 + 362

UA 0 5 16 30 65 e 84 90 94
UA 100

* DDM FEERE Preserved Fhxex

KK D360

KM DIVERT FLOW INTO ONLINE DETENTION BASIN

KM DETENTION/RETENTION BASINS LOCATED WITHIN 33% OF MESA HIGHLANDS
KM MAXIMUM VOLUME DIVERSION = 49.5 acre-feet

DT BS360 458 .8

DI 0 10000

HEC-1 INPUT

16 ;PR [ DR DR R, i S L JR— Bis wim wm oa Boswswnw Faiwwinwwn B wiwwwowe 9
DQ 0 10000

* DDM *FHFF* Pregerved FFEHF

KK RT360

KM RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN

DR BS360

* DDM Frkkd Pregetrved FhrEhx

KK 5360
KM RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
KM 49.5 ACRE-FEETx43560/36x3600=16.6 cfs

RS 1 STOR 0

SV 0 i § 49.5 70

SQ 0 3:0 16.6 150

* DDM ****x* Preserved *****

KK C360

KM HYDROGRAPH COMBINATION FOR SPOOK HILL FRS
HC B

*

* DDM dekkdhdk Updated * Kk Kk Kk Kk

KK 380A

KM SUB-BASIN 380A

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998

KM L = .66 Kb = .076 Adj. Slope = 91.0

BA .261

LG + 170 . 250 4.100 710 21.000

uc .425 . 224

UA 0 3 5 8 12 20 43 75 90
UA 100

*

* DDM ¥REXT Preserved Fawaaw

=
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1012
1013
1014

1015
1016
1017
1018
1019
1020
1021
1022
1023
1024

LINE

1025
1026
1027

1028
1029
1030
1031
1032
1033
1034
1035
1036

1037

KK
KM
HC

*

*

KK
KM
KM
KM
KM
BA
LG
ucC
UA
UA

*

*

ID

KK
KM
KM
KM
BA
LG
uc
UA
UA

KK

C380A
HYDROGRAPH COMBINATION FOR SPOOK HILL FRS
2

DDM ok ok koK Updated * ok Kk

400A
SUB-BASIN 400A
24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000
L = .28 Kb = .094 Adj. Slope = 710
.048
.250 .290 4.000 . 640 .000
e i iy 211
0 3 5 8 12 20 43 75 90
100
DDM ¥*rxkk Preserved ¥xkis
HEC-1 INPUT
o e B se lagi s sl Ba s ob et ¢ TRURPE P Biius s s Bowiwins Tiwaswsns Bisiamasn D s
C400A
HYDROGRAPH COMBINATION FOR SPOOK HILL FRS
2

R B e e R S R S e

e R S S S S S e

BEGIN OF MODIFICATION BY GAVAN BARKER INC.
OAK STREET BASIN AND STORM DRAIN HYDROLOGY
APRIL 2010

hhkkhkhkhhdhhhhdhhdhdhdrhrdhrdhhhhhhdhhdhrhhhdhhdhhhrhrhrhrhhhrhhhrhhrdhhhhrrrhrhhrdrx

dhkhkhhkhhkhhhkhhkdhhhdhdhhhhrhhhhhdhhdhhkdhhhhkhhdrhdhhhhhdhhhhhhrhhhdhhddhkhhhrrhxhhxkxx

KK 370
KM SUB-BASIN 370
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN

KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .996
KM L = 1.90 Kb = .044 Adj. Slope = 203.5
BA .672
LG .340 .320  4.650 .330  8.000
UC  .404 .284
UA 0 3 5 8 12 20 43 75 90
UA 100
370A  BASIN

SUB-BASIN 370A

TC & R CALCULATED WITH DDMSW VERSION 4.1.9
L =0.97 Kb = 0.093 Adj. Slope = 302.0
0.299
0.35 0.40 6.00 0.18 14
0.447 0.294
0 3.0 5.0 8.0 12.0 20.0 43.0 15..0 90.0
100
D370A DIVERT

8.

96.
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1038
1039
1040
1041
1042
1043
1044
1045

1046
1047
1048
1049
1050
1051
1052

LINE

1053
1054
1055
1056
1057
1058
1059
1060
1061

1062
1063
1064
1065

1066
1067
1068
1069
1070
1071
1072
1073
1074
1075

KM

KM
KM

DT
DI
DQ

KK
KM
KM
RS
RC

RY

ID

KK
KM
KM
KM
BA
LG
ucC
UA
UA

KK
KM
KM
HC

EE S S

* %

KK
KM
KM
KM
KM
KM
RS
Y
SE
SQ

UPON FIELD INVESTIGATION: 25% OF THE FLOW FROM SUB-BASIN 370A WAS DEEMED

TO DIVERT INTO SUB-BASIN 385A WHILE THE REMAINING FLOW GOES INTO
SUB-BASIN 370B.

REMAINING HYDROGRAPH (D370A) ROUTED THROUGH SUB-BASIN 370B (RD370A).

DIVERTED HYDROGRAPH (DIV1) ROUTED TO DIVERSION DDIV1 (RDIV1).
DIV1 0,0 0.0
0.0 100.0 1000.0
0.0 25.0 250.0

RD370A ROUTE
ROUTED FLOW FROM D370 TO CP370B.
CHANNEL GEOMETRY OBTAINED FROM 2' AND 10' CONTOURS.
5 FLOW
0.045 0.03% 0.045 10080 0.0347 0.00
0.00 1.00 41.00 47.00 67.00 73.00 113.00 114.00
3.00 2.00 2.00 0.00 0.00 2.00 2.00 3.00

HEC-1 INPUT

370B BASIN
SUB-BASIN 370B
TC & R CALCULATED WITH DDMSW VERSION 4.1.9
L =1.91 Kb = 0.046 Adj. Slope = 183.3
0.497
.33 0.32 4.45 0.39 8
0.541 0.468
0 3.0 5.0 8.0 12.0 20.0 43.0 750 90.0
100

CP370B COMBINE
COMBINE ROUTED HYDROGRAPH FROM DIVERSION D370A WITH
RUNOFF HYDROGRAPH FROM SUB-BASIN 370B.
2

Fhkhkhkhhhhhhhhhhhdrhddhhhhrhhhdhhdhhdhhdhhhhhhohhhhhdhdhhhd bk rdrhrhhhhrdkhxhkhdrr

i

END OF MODIFICATION BY GAVAN BARKER INC.
OAK STREET BASIN AND STORM DRAIN HYDROLOGY
APRIL 2010

Fhhhkhhdhhhhhhhhdh bk hhhhhhhhhhhhd b bbbk rh b drdrrrh kb kb kdhhhhk ok k ok khkhhkhh ko kh & k&

LS E e e A s e R R S e et R R R R RS A S R e R e S A R R R AR SR R SR AR SRR S R S K]

S370
Online Detention Basin at Madrid Subdivision
Basin Bottom Elevation = 1822.9 ft

Route through 24" pipe for 404 low flow and
Route through 72" pipe to west along McDowell
2-8'x3' RCBC as emergency spillway
1 STOR 0
0 1.37 3.61 5..97 8.46 11..107 13.81 16.69 19,72
0.9 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0
0.0 98 157 221 270 313 350 380 800

-73-
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1076
1077
1078
1079
1080

1081
1082
1083
1084
1085
1086
1087

LINE

1088
1089
1090
1091
1092
1093
1094
1095
1096
1097

1098
1099
1100
1101
1102
1103
1104

1105
1106
1107

1108
1109
1110
1111
1112
1323

1114
L1115

KK
KM
DT
DI
DQ

KK
KM
KM
RS
RC
RX
RY

ID

KK
KM
KM
KM
KM
BA
LG
ucC
UA
UA

KK
KM
KM
KM
DT
DI
DQ

KK
KM
DR

KK
KM
KM
RS
sv
SQ

KK
KM

800
380

D370
Split the out flow to pipe along McDowell Road and to Madrid subdivision
B370W
0.0 98 157 221 270 313 350 380
0 89 141 199 243 282 315 340
R370S
CHANNEL GEOMETRY OBTAINED FROM 2' CONTOUR MAPPING.
ROUTING FLOW to SUB-BASINS 380Bl1
12 FLOW =,
.045 .035 .045 8800 023
0 1 40 46 56 62 102 103
3 2 2 0 0 2 2 3
HEC-1 INPUT
....... Ly wrim ws wesiBos o piis; D @ik 058 e o oo Bty o i 200 & et O & 5t e o o e s 0D
380B1

SUB-BASIN 380Bl1

94

24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998

L =1.61 Kb = .047 Adj. Slope = 124.0

.369

.300 . 250 4.200 .520 16.000

.471 .414

0 5 16 30 65 47/ 84 90

100

D380B1

DIVERT FLOW INTO ONLINE

DETENTION BASIN

DETENTION/RETENTION BASINS LOCATED WITHIN MESA HIGHLANDS

B380B1
0
0

T380B1

MAXIMUM VOLUME DIVERSION =

10.5
10000
10000

10.5 acre-feet

RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN

B380B1

S380B1

RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
10.5 ACRE-FEETx43560/36x3600=3.5cfs

1
0
0

C380B1

STOR
«O1
1.0

0
10 .5 20.0
8.5 50.0

HYDROGRAPH COMBINATION

T4
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1116

11317
1118
1119
1120
1121
1122
1123

LINE

1124
1125
1126
1127
1128
1129
1130
1131
1132
1133

1134
1135
1136
1137
1138
1139
1140

1141
1142
1143

1144
1145
1146
1147
1148
1149

1150
1151
1152

1153

KK R380B1

KM CHANNEL GEOMETRY OBTAINED FROM 2' CONTOUR MAPPING.

KM ROUTING OF FLOW FROM SUB-BASINS 380B1 TO SUB-BASIN 400Bl.
RS L FLOW il

RC .045 +035 .045 2600 023

RX 0 1 40 46 56 62 102 103
RY 3 Vi 2 0 0 2 2 3
*

* DDM * %k Kk Kk Updated * %k k k k

HEC-1 INPUT

KK 400B1

KM SUB-BASIN 400B1

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998

KM L = .93 Kb = .057 Adj. Slope = 91,0

BA .385

LG .280 .250 4.100 .590 12.000

uc .433 +238

UA 0 5 16 30 65 77 84 90 94
UA 100

*

* DDM *k*k% Preserved *¥x*x

KK D400B1

KM DIVERT FLOW INTO ONLINE DETENTION BASIN
KM DETENTION/RETENTION BASIN LOCATED WITHIN SAGUARO VISTA SUBDIVISION
KM MAXIMUM VOLUME DIVERSION = 5.6 ACRE-FEET
DT B400B1 5.6

DI 0 10000

DQ 0 10000

* DDM FRERY Preserveg wedd

KK T400B1

KM RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN
DR B400B1

* DDM *¥****x Preserved ****x

KK S400B1

KM RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
KM 5.6 ACRE-FEETx43560/36x3600 = 2 cfs

RS i STOR 0

Y 0 <01 5.0 10.0

SQ 0 1 2 20.0

* DDM *X¥EY Pregserved F¥FEx

KK C400B1

KM HYDROGRAPH COMBINATION FOR SPOOK HILL FRS

HC 2

* DDM *RENE Preserved *aEss

KK CC400B

-75-
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1154
1155

1156
1157
1158
1159
1160
1161
1162
1163

LINE

1164
1165

1166
1167
1168

1169
1170
1171

1172
1173
1174
1175
1176
1177

KM
HC

*

*

KK
KM
KM
KM
KM
BA
LG
ucC

ID

UA
ua

*

*

KK
KM
HC

*

KK
KM
DR

*

KK
KM
RS
RC
RX

*

*

HYDROGRAPH COMBINATION FOR SPOOK HILL FRS
3

DDM * ok ke ok ok Updated * Kk kx

420A2
SUB-BASIN 420A2
24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000
L = .26 Kb = .064 Adj. Slope = 96.0
.022
.350 390 4,150 .430 .000
.208 194
HEC-1 INPUT
....... L o os 5is o 95800w s, s Wi v @5 90 Wi Wi o DV el el 8 Ol e e i d s Bw 98 98 B 6 e wiw wil D eve ave
0 5 16 30 65 77 84 90 94
100
DDM **¥*k%%* Preserved *¥x¥%
C400A2
HYDROGRAPH COMBINATION FOR SPOOK HILL FRS
2
T370W
RETRIEVE FLOW FROM DIVERSION of ONLINE BASIN
B370W
R370W
ROUTING OF FLOW FROM SUB-BASINS 370W TO Hawes along McDowell.
5 FLOW =,
.045 035 .045 3200 .023
0 1 40 46 56 62 102 103
3 2 2 0 0 2 2 3

e e

Ak hkhkhhkhhhdhhdhhhhdhddhdrdhhhhhhhdhhdhhhdhhdhhdhh b bk bk hrhhhhhhh kb rhrhrhhhrdhhdhdhdhxdx

BEGIN OF MODIFICATION BY GAVAN BARKER INC.
OAK STREET BASIN AND STORM DRAIN HYDROLOGY
APRIL 2010

B o

dhkhkhkhkhhkhdhrhdrhhkhhhdhdhrhdhhhrdhkddhdhhdbhdhrddrdhrhhrdhhrdbhrdhrrhrrrdrhdhdkhrdhhkhhhhhdhdhdhhd

KK 395A

KM SUB-BASIN 395A

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999

* KM L =1.48 Kb = .051 Adj. Slope = 216.6

* BA .187

* LG .310 270 4.800 .300 9.000

* DE 358 .421

* UA 0 5 16 30 65 T3 84 90 94
* UA 100

* DDM wxFkd Preserved *ExEd

76-
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1178
1179
1180

1181
1182
1183
1184
1185
1186

LINE

1187
1188
1189
1190
£191
1192
1193
1194
1198

1196
1197
1198
1199
1200
1201
1202

1203
1204
1205
1206
1207
1208
1209
1210
12743

1212
1213
1214
1215

KK

DR

KK
KM
RS
RC

RY

ID

KK
KM
KM
KM
KM
KM
DT
DI
DO

KK
KM
KM
RS
RC

RY

KK
KM
KM
KM
BA
LG
ucC
ua
UA

KK
KM
KM
HC

*

D370ARETRIEVE
RETRIEVE FLOW FROM D370A DIVERSION
DIV1

RDIV1 ROUTE
ROUTE RETRIEVED DIVERSION DIV1 TO DIVERSION DDIV1.
5 FLOW
0.045 0.040 0.045 1420 0.0563 0.00
0.00 20.00 30.00 40.00 70.00 80.00 100.00 110.00
8.00 6.00 5.00 0.00 0.00 5.00 6.00 8.00

HEC-1 INPUT

DDIV1 DIVERT
UPON FIELD INVESTIGATION: 50% OF THE FLOW FROM THE ROUTED DIVERT RDIV1
WAS DEEMED TO DIVERT INTO SUB-BASIN 385A WHILE THE REMAINING FLOW GOES
INTO SUB-BASIN 395A.
REMAINING HYDROGRAPH (DDIV1) ROUTED THROUGH SUB-BASIN 395A (RDDIV1).
DIVERTED HYDROGRAPH (DIV2) ROUTED TO CP385A (RDIV2).
DIV2 0.0 0.0
0.0 100.0 1000.0
.0 50:0 500.0

RDDIV1 ROUTE
ROUTED FLOW FROM DDIV1 TO CP395A
CHANNEL GEOMETRY OBTAINED FROM 2' AND 10' CONTOURS.
5 FLOW
0.045 0.040 0.045 6990 0.0375 0.00
0.00 1.00 40.00 46.00 71,00 77.00 117.00 118,00
3.00 2:.:50 2.00 0.00 0.00 2.00 2.50 3.00

395A BASIN

SUB-BASIN 395A

TC & R CALCULATED WITH DDMSW VERSION 4.1.9
2038.7

L =1.32 Kb = 0.051 Adj. Slope =
g.192
G371 0.:27 4.90 0.34 18
0.434 0.469
0 5.0 16.0 30...0 65.0 77.0 84.0 90.0 94.0 97.0
100

CP395A COMBINE
COMBINE ROUTED HYDROGRAPH FROM DIVERSION DDIV1 WITH
RUNOFF HYDROGRAPH FROM SUB-BASIN 395A.
2

* o okkkkkkhhkhkhkkkkhhkhhhdhdhhhdhddhkdhdhdhdhdhdhdhhhhrhr bk kb kdhhhdhdhhdhhhhkhhhkhdhkdxd*x

RS R R SR SR S R R R R

%

END OF MODIFICATION BY GAVAN BARKER INC.
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*

1216
1217
1218
1219
1220
1221
1222
1223

LINE

1224
1225
1226
1227
1228
1229
1230
1231
1232
1233

1234
1235
1236
1237
1238
1239
1240
1241

1242
1243
1244
1245
1246
1247
1248
1249
1250
1251

1252
1253
1254
1255

OAK STREET BASIN AND STORM DRAIN HYDROLOGY
APRIL 2010

R e e e e et

hhkhkhhhkhhhhhhkhrhdrdhdrdhdhdhdh bbbk bk hhhhdhhhdhdrhhhhdhhhdbrhrhrhdhrrhrhdrrrdx

* ok ok *

KK R390C1

KM Route runoff from subbasin 395A through Thunder Mountain subdivision
KM to concentration point 390C

KM CHANNEL GEOMETRY OBTAINED FROM 2' CONTOUR MAPPING.

RS 3 FLOW =1

RC 0.045 0035 0.045 1600 0.032

RX 0 5 10 22 40 45 60 90
RY 4 3 2 0 0 2 3 4

* DDM % ok ok ok Updated %k ok kK
HEC-1 INPUT

KK 395B

KM SUB-BASIN 395B

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000

KM L= .18 Kb = .075 Adj. Slope = 167.0

BA .004

LG .300 . 250 5.100 <270 5.000

ucC .150 .266

UA 0 5 16 30 65 17 84 90 94 97
UA 100

* DDM x*kEX Pregeryved *FxkE

KK R390C2

KM Route runoff hydrograph from 395B to concentration point 390C in existing
KM channel along McDowell Road
KM CHANNEL GEOMETRY OBTAINED FROM 2' CONTOUR MAPPING.

RS 3 FLOW =1

RC 0.045 0.035 0.045 1380 0.027

RX 0 L 3 6 28 K 34 31
RY 2 2 1 0 0 1 2 3

* DDM * ok ok ok ok Updated * ok kK k

KK 390C

KM SUB-BASIN 390C

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999

KM L = .53 Kb = .054 Adj. Slope = 162.0

BA 121

LG .300 +250 5.300 280 20,000

uc wdl: 139

UA 0 5 16 30 65 77 84 90 94 97
UA 100

* DDM *hdk® Pregerved *HkxE

KK CP390C

KM Combine routed hydrographs from 3957, 395B, with runoff hydrograph from
KM subbasin 390C
HC 3

-78-
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LINE

1256
1257
1258
1259
1260
1261
1262
1263
1264

1265
1266
1267

1268
1269
1270
1271
1272
1273
1274

1275
1276
1277
1278
1279
1280
1281
1282
1283

1284
1285
1286
1287
1288
1289
1290

* DDM kE*2t Preserved *rrrx
*
* khkhkhkhkhkkhkhkdkhkhkhhhddrhhrhhhdhdhddhdhdhdhhdhhdhdhdhdhhddrhdrdhhdhhdhhkdhkhhhkhrhkhrhkhhrhrdhdhhd
* Khkhkkkhkhkhkhkhhkhhkdrhkhkhhhdhhhhkhdhhbhhdhdhdhdhhhhbhhkhhrhhdhhhdbdrhkhrhhbhdrdbdrhdhkhrhhrhkdkrhhhrhhhdrhd
* BEGIN OF MODIFICATION BY GAVAN BARKER INC.
* ORK STREET BASIN AND STORM DRAIN HYDROLOGY
* APRIL 2010
* khkkhkhkhkhkhkhhhkhkdhkhkhddkdkhdkhhkhdhhhkhhdhhdkhdhdrhhhhdhdhdhddhhhhhdhhdrddhdhdhhhhddrhdhhhhdk
* khkhkhkhkhkhkhhkhhhkhhhdhkdhdhdhhkhhhhhhhkdhhkdhhhhhhdhhdhhdhhhdrhhdhhdhhrddrhhrhhhdhrhdhhrdhrhdx
*
HEC-1 INPUT
ID. oin wice ene L sioore me - —— Bl oo srievas L SR Bz s v Bioo wnioine Tiees s mis @ Biars 1= s & R 10
KK 385A  BASIN
KM SUB-BASIN 385A
KM TC & R CALCULATED WITH DDMSW VERSION 4.1.9
KM L =20.70 Kb = 0.080 Adj. Slope = 313.0
BA  0.313
LG 0.34 0.34 5.60 0.23 17
Uuc  0.346 0.166
[02:) 0 3.0 5.0 8.0 12.0 20.0 43.0 75..0 90.0 96.0
[02:) 100
*
KK DDIV1RETRIEVE
KM RETRIEVE FLOW FROM DDIV1 DIVERSION
DR DIV2
*
KK RDIV2 ROUTE
KM ROUTED FLOW FROM DIV2 TO CP385A
KM CHANNEL GEOMETRY OBTAINED FROM 2' AND 10' CONTOURS.
RS 5 FLOW
RC  0.045 0.040 0.045 4770 0.0465 0.00
RX 0.00 1.00 40.00 46.00 66.00 72.00 112.00 113.00
RY 3400 2.00 2.00 0.00 0.00 2.00 2.00 3.00
*
KK 385B BASIN
KM SUB-BASIN 385B
KM TC & R CALCULATED WITH DDMSW VERSION 4.1.9
KM L =0.49 Kb = 0.114 Adj. Slope = 313.0
BA  0.044
LG 0.35 0.39 6.20 0.16 20
Uuc  0.340 0.375
UA 0 3.0 5.0 8.0 12.0 20.0 43.0 75,10 90.0 96.0
UA 100
*
KK D385B DIVERT
KM UPON FIELD INVESTIGATION: 50% OF THE FLOW FROM SUB-BASIN 385B WAS DEEMED
KM TO DIVERT INTO SUB-BASIN 385C WHILE THE REMAINING 50% OF FLOW GOES INTO
KM SUB-BASIN 385A.
KM REMAINING HYDROGRAPH (D385B) ROUTED THROUGH SUB-BASIN 385A (RD385B).
KM DIVERTED HYDROGRAPH (DIV3) ROUTED TO CP385C (RDIV3).
DT DIV3 0.0 0.0

-79-
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1291
1292

1293
1294
1295
1296
1297
1298
1299

LINE

1300
1301
1302
1303

1304
1305
1306
1307
1308
1309
1310

13131
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321

1322
1323
1324

DI
DQ

KK
KM
KM
RS
RC
RX
RY

ID

*

KK
KM
KM
KM
KM
KM
KM
KM
DT
DI
DQ

KK
KM
KM

(==

100.0 1000.0
50.0 500.0

RD385B ROUTE

ROUTED FLOW FROM D385B TO CP385A
CHANNEL GEOMETRY OBTAINED FROM 2' AND 10' CONTOURS.
] FLOW

0.045 0.040 0.045 4400 0.0482 0.00
0.00 1.00 40.00 46.00 66.00 72.00 112.00 113.00
3.00 200 2.00 0.00 0.00 2.00 2.00 3.00

HEC-1 INPUT

CP385A COMBINE

COMBINE ROUTED HYDROGRAPH FROM DIVERSION DIV2 AND D385B WITH
RUNOFF HYDROGRAPH FROM SUB-BASIN 385A.
3 0.66

D385A DIVERT

REMAINING HYDROGRAPH (D385A) STAYS WITHIN BASIN 385A
DIVERTED HYDROGRAPH (DIV4) SPLITS OUT OF BASIN 385A INTO BASIN 385D
REFER TO THE DESIGN DATA REPORT FOR THE CALCULATION OF THIS DIVERT.

DIV4 0.0 0.0
.0 71.0 1000.0
.0 710 230.0

KKDD385A DIVERT

KM
KM
KM
KM
KM
DT
DI
DO

REMAINING HYDROGRAPH (DD385A) IS THE FLOW THAT GETS TO THUNDER MOUNTAIN
DIVERTED HYDROGRAPH (DIV5) IS COLLECTED IN THE OAK STREET STORM DRAIN
INITIAL DIVERSION PLANNED TO BYPASS 25cfs THROUGH THE EXISTING WALL
OPENING INTO THUNDER MOUNTAIN. NOT CONSIDERED (NO BYPASS) AS PART OF
THE 60% OAK STREET BASIN AND STORM DRAIN DESIGN.

DIV5 0.0 0.0
0.0 25 1000
0.0 0 975

DD385A DIVERT

REMAINING HYDROGRAPH (DD385A) IS THE FLOW THAT GOES TO THUNDER MOUNTAIN
DIVERTED HYDROGRAPH (DIV5) IS COLLECTED IN THE OAK STREET STORM DRAIN
ORIGINAL PLAN WAS TO ALLOW THE INITIAL 25cfs TO BYPASS THE OAK STREET ST
DRAIN AND FLOW ACROSS OAK STREET INTO THE THUNDER MOUNTAIN SUB-DIVISION.
THIS APPROACH WAS CHANGED AT THE 60% DESIGN STAGE WHEREIN THE ENTIRE FLO
CAPTURED WITH THE OAK STREET STROM DRAIN WITH NO FLOW ALLOWED TO SPILL I
THUNDER MOUNTAIN

DIVS5 .8 0.0
.0 25 1000
a0 25 1000

R390C3 ROUTE

ROUTED FLOW FROM DD385A TO CC390C
CHANNEL GEOMETRY OBTAINED FROM 2' CONTOURS.
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1325
1326
1327
1328

1329
1330
1331
1332

LINE

1333
1334
1335
1336
1337
1338

1339
1340
1341
1342

1343
1344
1345
1346
1347
1348

1349
1350
1351
1352
1353
1354
1355
1356
1357
1358

* ok F ok F Ok %k o * I

KK
KM
KM
DT
DI
DO

KK
KM
KM
HC

KK
KM
RS
RC

RY

KK
KM
KM
KM
KM
BA
LG
ucC
UA
UA

5 FLOW
0.045 0.035 0.045 2770 0.0303 0.00
0.00 10.00 30.00 45.00 65.00 80.00 100.00 110.00
2.50 2.50 L.50 0.00 0.00 1.50 2.50 2.50

CC390C COMBINE
COMBINE ROUTED HYDROGRAPH FROM DIVERSION DD385A WITH
CONCENTRATION POINT CP390C
2

Hdk ok ok ok ok ko ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok sk ok ok ok ok sk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ke ok ke ko kK ok ko
dekek ok ok ok ko ke ke ke ok ok ok ok ok ko k ok ok ok ko k ok ok ok kkk ok ko k ko k k ok k ok k ok ko k ok ko ko k ok ok ok ko kk ok ok ok ok k ok ok ok ok ok ok ok
END OF MODIFICATION BY GAVAN BARKER INC.
OAK STREET BASIN AND STORM DRAIN HYDROLOGY
APRIL 2010

dhkkdkhkhkdhkhkhhhkdrhkhhhhrhdhddkhhkhhhdhdhrhbdhdhbhdbrhrrrbhhbhdrhrhhdhrdhhdkhdhdhhkdhhkhkdkdrkhrrhrhhhxk

dhkhkhkhkhkdhdhhdhdkdrdhddrdhdhhdhrhdrhbhhhrdhdhdrhkdhrdkhrrrddhdhdhdrrdrdrhhrdrhhbdhrhdrhdrrhkrrdhdx

HEC-1 INPUT

TOC-H
Divert into proposed storm drain for Culver-Hawes detention

basin. Diversion determined by rating curve.
TO390B
0 8 29 86 244 457 1000
0 0 0 31 159 342 885
C370
COMBINE FLOWS IN STORM DRAIN ALONG McDOWELL FROM LaMADRID BASIN AND THUNDER
MOUNTAIN BASIN
2 1.30
R390S
Route Flow South to Subbasin 400B3.
2 FLOW -1
.045 .045 .045 1000 .020
0 1 40 46 56 62 102 103
3 2 2 0 0 2 2 3
400B3

SUB-BASIN 400B3
24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000
L = .26 Kb = .064 Adj. Slope = 135.0
.024
.300 .250  4.500 .430 .000
.183 .161
0 5 16 30 65 77 84 90 94 97
100
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1359
1360
1361
1362
1363
1364
1365

1366
1367
1368

LINE

1369
1370
1371
1372
1373
1374

1375
1376
1377

1378
1379
1380

1381
1382
1383
1384
1385
1386
1387
1388
1389
1390

1381
1392
1393
1394
1395
1396

1397

KK
KM
KM
KM
DT
DI
DQ

KK
KM
DR

ID

KK
KM
KM
RS
SV
SQ

KK
KM
HC

KK
KM
HC

KK
KM
KM
KM
KM
BA
LG
ucC
UA
UA

KK
KM
KM
DT
DI
DQ

KK

D400B3

DIVERT FLOW INTO ONLINE DETENTION BASIN
DETENTION/RETENTION BASIN LOCATED WITHIN SAGUARO VISTA SUBDIVISION
MAXIMUM VOLUME DIVERSION = 1.6 ACRE-FEET
B400B3 1.6
0 10000
0 10000
T400B3
RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN
B400B3
HEC-1 INPUT
...... s 5 s 3ebiBs mod Sup @y s ws pcetn oiw w300k s w e e @O s s w1 e ave @ 2B & e e 39w v s k0
S400B3
RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
1.6 ACRE-FEETx43560/36x3600 = 1 cfs
I STOR 0
0 .01 1.8 5:0
0 1 il 10.0
C400B3
HYDROGRAPH COMBINATION
2
c3908
HYDROGRAPH COMBINATION of flow fron north of the Basin
2
380B3

SUB-BASIN 380B3
24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN

THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999
L= .69 Kb = .054 Adj. Slope = 138.0
+123
.300 250 4.350 .480 16.000
) «220
0 5 16 30 65 i 84 90 94 97
100
D380B3
DIVERT FLOW INTO ONLINE DETENTION BASIN
MAXIMUM VOLUME DIVERSION = 4.0 acre-feet
B380B3 4.0
0 10000
0 10000
T380B3

89
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1398
1399

1400
1401
1402
1403
1404
1405

LINE

1406
1407
1408

1409
1410
1411
1412
1413
1414

1415
1416
1417
1418
1419
1420

1421
1422
1423

1424
1425
1426
1427
1428
1429

1430
1431
1432

1433
1434
1435

KM
DR

KK
KM

RS
SV
SQ

ID

KK
KM
HC

KK
KM
KM
DT
DI
DO

KK
KM

&Y
DI,
DQ

KK
KM
HC

KK
KM
KM
DT
DI
DQ

KK
KM
DR

KK
KM
RS

RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN
B380B3

S380B3
RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
4.0 ACRE-FEETx43560/36x3600= 2.cfs

1 STOR 0
0 « 0L 4.0 6.0
0 8.5 2.0 20.0
HEC-1 INPUT
...... Lot vt i ot 9o i ) s 5 D i B 1 w1 s s o BB s e im0 mer D s vt 2 D
C380B3
HYDROGRAPH COMBINATION
2
D380B3

Subbasin 380B3 is Divided into 3 Smaller Areas
38% to 380B3a, 35% to 380B3b, and 27% to 380B3c

380B3c
0 1000
0 270
380B3b

Subbasin 380B3 is Divided into 3 Smaller Areas
38% to 380B3a, 35% to 380B3b, and 27% to 380B3c
380B3a

0 1000

0 520

C380BB
Total Basin Inflows from North and East Areas
2

D380B
DIVERT FLOW INTO OFFLINE DETENTION BASIN LOCATED WITHIN SUB-BASINS
380B3b - Culver/Hawes basin

B38B3b
0 70 5000
0 0 4930

RT380B

RETRIEVE FLOW FROM DIVERSION

B38B3b

S380B

RETRIEVE FLOW INTO OFFLINE BASIN AND BLEED OFF WITHIN 36 HOURS.
1 STOR 0
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1436
1437
1438

1439
1440
1441

LINE

1442
1443
1444
1445
1446
1447

1448
1449
1450

1451
1452
1453
1454
1455
1456

1457
1458
1459

1460
1461
1462

1463
1464
1465
1466
1467
1468

1469
1470
1471
1472
1473

sV
SE
SQ

KK
KM
HC

ID

KK
KM
RS
RC
RX
RY

KK
KM
DR

KK
KM
RS
RC

RY

KK
KM
DR

KK
KM
HC

KK
KM
RS
RC

RY

KK
KM
KM
KM
KM

0 2.5 5.1 11.0 18.7 28.0 32.0
0 1:0 2.0 4.0 6.0 8.0 9.0
0 6.2 8.8 15.3 20.0 25 250
CC380B
HYDROGRAPH COMBINATION at outlet of Basin "S380B"
2
HEC-1 INPUT
....... LisswvnsirinswndesmsnssdesnigsadeinssosBavenwsal vewy e oes veses
R38B3b
ROUTING OF FLOW FROM BASIN TO SUB-BASIN 380B3c
3 FLOW =1
.045 .035 .045 1300 .020
0 i} 40 46 56 62 102 103
3 2 2 0 0 2 2 3
T38B3a
RETRIEVE FLOW FROM DIVERSION of 380B3a
380B3a
R38B3a
ROUTING OF FLOW FROM SUB-BASINS 380B3a TO SUB-BASIN 380B3c.
3 FLOW =1
.045 «035 .045 1800 .020
0 1 40 46 56 62 102 103
3 2 2 0 0 2 2 3
T38B3c
RETRIEVE FLOW FROM DIVERSION of 380B3c
380B3c
C38B3c
HYDROGRAPH COMBINATION of 380B3c, 380B3a and flow from the Basin
3
R380B3
ROUTING OF FLOW FROM SUB-BASINS 380B3c TO SUB-BASIN 380B2.
4 FLOW =1
.045 035 .045 2500 .020
0 b 40 46 56 62 102 103
3 2 2 0 0 2 2 3
380B2

SUB-BASIN 380B2
24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999

L= .55 Kb = .055 Adj. Slope = 136.0
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1474
1475
1476
1477
1478

LINE

1479
1480
1481

1482
1483
1484
1485
1486
1487
1488

1489
1490
1491
1492
1493
1494
1495
1496
1497
1498

1499
1500
1501

1502
1503
1504
1505
1506
1507
1508

1509
1510
1511
1512
1513
1514
1515

BA
LG
uc
UA
UA

ID

KK
KM
HC

KK
KM

RS
RC

RY

KK
KM
KM
KM
KM
BA
LG
uc
UA
UA

KK
KM
HC

KK
KM
KM
RS
RC

RY

KK
KM
KM
KM
KM
BA
LG

.096
.300 .250 3.950 .580 15.000
.250 .187
0 5 16 30 65 i 84 90 94 97
100
HEC-1 INPUT
...... i COURRREN . EVE VIR SRNRRNNPE PR - A < IR (RN, .| ORI - 1 1
C380B2
HYDROGRAPH COMBINATION
2
R380B2

CHANNEL GEOMETRY OBTAINED FROM 2' CONTOUR MAPPING.
ROUTING OF FLOW FROM SUB-BASINS 380B2 TO SUB-BASIN 400B2.

9 FLOW =4
.045 .035 .045 4000 .018
0 1 40 46 56 62 102 103
3 2 2 0 0 2 2 3
400B2

SUB-BASIN 400B2
24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999

L= .93 Kb = .051 Adj. Slope = 118.0
.194
.300 .250  4.150 .530 .000
.363 .288
0 5 16 30 65 77 84 90 94 97
100
C400B2
HYDROGRAPH COMBINATION
2
R400B2

CHANNEL GEOMETRY OBTAINED FROM 2' CONTOUR MAPPING.
ROUTING OF FLOW FROM SUB-BASINS 400B2 TO SUB-BASIN 420Al.

3 FLOW =1
.045 .035 .045 1800 .018
0 1 40 46 56 62 102 103
3 2 2 0 0 2 2 3
420A1

SUB-BASIN 420A1
24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .997

L =1.20 Kb = .044 Adj. Slope = 108.0

.566

.300 .270  4.250 .480 17.000
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1516
1517
1518

LINE

1519
1520
15241
1522
1523
1524
1525

1526
1527
1528

1529
1530
1531
1532
1533
1534

1535
1536
1537

1538
1539
1540
1541

1542
1543
1544
1545
1546
1547

uc
UA
UA

ID

KK
KM
KM
KM
DT
DI
DQ

KK
KM
DR

KK
KM
KM
RS
Y
SQ

*

KK
KM
HC

*

KK
KM
KM
DR

KK
KM
RS
RC
RX
RY

*

*

* ok

* % ok o F

*

KK

387 207
0 5 16 30 65 7 84 90 94 87
100
HEC-1 INPUT PAGE 41
...... T 10 50 s D 3 ) 5 s 90 g 5 9 D s w1 w3 W o a1 o cnmarm  m ms LAD
D420A1

DIVERT FLOW INTO ONLINE DETENTION BASIN
DETENTION/RETENTION BASINS LOCATED WITHIN GRAY FOX SUBDIVISION
MAXIMUM VOLUME DIVERSION = 11.2 acre-feet

B420A1 112
0 10000
0 10000
T420A1
RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN
B420A1
S420A1

RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
11.2 ACRE-FEETx43560/36x3600= 4cfs

" STOR 0
0 .01 1142 20
0 1.0 4.0 40
C420A
HYDROGRAPH COMBINATION FOR SPOOK HILL FRS
4

DDM FRkdd Progerved FRdwsk

R390B
Retrive Flows diverted from CP390C to existing Thunder Mountain detention
basin

TO390B
R390B1
CHANNEL GEOMETRY OBTAINED FROM 2' CONTOUR MAPPING.
3 FLOW —1
0.020 0.020 0.020 430 0019
0 3 6 9 26 30 34 38
3 2 1 0 0 1 2 3

DDM * ok ok kK Updated * ok ok ok ok

dkdhkhhdhhrddhhhhdhhrdrhkhrhhdhdhhdhhrhdhdhhhdhdhhrhhdhhdrdhhbrhhhkhkhhrdhkhkx

dkkkhhhkhhdhdrhhhhhhhh ok kdkhd ko khdk ko ok ok ok ko ok ok ok ko kok ok ok ok ko ke ok ok ok ok ke ko ok ok ok ok ok ok ok ok ok Kok

BEGIN OF MODIFICATION BY GAVAN BARKER INC.
OAK STREET BASIN AND STORM DRAIN HYDROLOGY
APRIL 2010

S khkhkhkhkhkrhhrdhhhhhdhhhhkrhhdhhdk ok xhkkdkh ok ok okkhdkd ok ok k ok ok ok ok ok ok ok koo ko ok ke ok ok ok ke ok ok ok ok ke ko Kok

Kk kdhkhkhdhdhhhrhrd bk khhhrkrhdhdhdkhhd ok d ko ohkhkhk ko ko ko kok ko koo ok ok ok kok kk ok ok ok ok ok ok ok ok

385C
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* %k kA

P T T S R R S R S S T R S T N N S * % ok ok ok b ok b %

R S T S

KM SUB-BASIN 385C

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC &
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .997
KM L =2.16 Kb = .039 Adj. Slope = 303.2

BA .501

LG .280 .380 5.600 .200 13.000

uc .333 =300

UA 0 5 16 30 65 77

UA 100

DDM * Kk k ok x Updated * Kk k Kk Kk

KK 385B

KM SUB-BASIN 385B

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC &
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000
KM L = .82 Kb = .057 Adj. Slope = 280.2

BA .077

LG .340 .330 5.200 . 250 6.000

uc .242 :281

UA 0 5 16 30 65 17

UA 100

DDM * %k * Kk x Updated * %k ko ok

KK 385A

KM SUB-BASIN 385A

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC &
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000
KM L = .37 Kb = .065 Adj. Slope = 207.0

BA .018

LG .300 + 250 4.150 <530 15:000

uc :196 :270

UA 0 5 16 30 65 77

UA 100

DDM okl kK Updated % dededek

KK 415B

KM SUB-BASIN 415B

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC &
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998
KM L =1.20 Kb = .049 Adj. Slope = 303.2

BA .276

LG .300 «250 5.000 .330 24.000

uc .262 202

UA 0 5 16 30 65 77

UA 100

KKCP415B

KM Combine hydrographs from 385C and 385B with runoff
KM and 415B

HC 4

KK D415B

KM DIVERT FLOW INTO OFFLINE DETENTION BASIN

KM MAXIMUM STORAGE VOLUME FOR DIVERSION = 32 AC-FT @ 5'
DTBS415B

DI 0 150 5000

8DQ 0 0 4850

DDM *x*%* Preserved *Frw¥

KKRT415B
KM RETRIEVE FLOW FROM DIVERSION INTO OFFLINE BASIN
DRBS415B

Q7=

R FOR THIS BASIN’

84 90 94

R FOR THIS BASIN

84 90 94

R FOR THIS BASIN

84 90 94

R FOR THIS BASIN

84 90 94

hydrographs from 385A

DEPTH.



LINE

1548
1549
1550
1551
1552
1553
1554
1555
155%6

1557
1558
1559

1560
1561
1562
1563
1564
1565
1566

1567
1568
1569
1570

1571
1572
1573
1574
1579
1576
1577
1578
1579
1580

DDM *rEEr Preserved wFkxs
* KK S415B
* KM RETRIEVE FLOW INTO OFFLINE BASIN AND BLEED OFF WITHIN 36 HOURS.
* KM 32 ACRE-FEETx43560/36x3600 = 1llcfs
* RS 1 STOR 0
* SV 0 DL 32 40
* 80 0 5 50 60
* DDM EXEXE Préserved FHExx
*
HEC-1 INPUT
i) ; SNENN i T Zamsnwan Fssnenis B sma e s Boae e 5 B s w0 Tssnzsws B pwmw e Dswswmus 10
KK 38B8C BASIN
KM SUB-BASIN 385C
KM TC & R CALCULATED WITH DDMSW VERSION 4.1.9
KM L = 0.49 Kb = 0.102 Adj. Slope = 294.3
BA 0.067
LG 0.34 0.34 4.90 g.29 13
ucC 0.344 0.299
UA 0 3.0 5.0 8.0 12.0 20.0 43.0 750 90.0 96.0
UA 100
*
KK D385BRETRIEVE
KM RETRIEVE DIVERSION DIV3
DR DIV3
*
KK RDIV3 ROUTE
KM ROUTED FLOW FROM DIV3 TO CP385C
KM CHANNEL GEOMETRY OBTAINED FROM 2' AND 10' CONTOURS.
RS 5 FLOW
RC 0.045 0.035 0.045 2010 0.0667 0.00
RX 0.00 1.00 31.00 37.00 77.00 83.00 113.00 114.00
RY 3.00 2.00 1.50 0.00 0.00 150 2.00 3.00
b
KK CP385C COMBINE
KM COMBINE ROUTED HYDROGRAPH FROM DIVERSION DIV3 WITH
KM RUNOFF HYDROGRAPH FROM SUB-BASIN 385C.
HC 2 [ 0
*
KK D385C DIVERT
KM UPON FIELD INVESTIGATION AND INSPECTION OF G&D PLANS FOR THE GRANITE
KM MOUNTAIN SUBDIVISION: IT WAS DETERMINED THAT THE EXISTING CULVERTS
KM UNDER RANGE RIDER TRAIL WILL DISTRIBUTE THE FLOW AT CP385C EVENLY ACROSS
KM SUB-BASINS 385D AND 385G. THEREFORE THE DIVERSION IS 50%-50%.
KM REMAINING HYDROGRAPH (D385C) ROUTED THROUGH SUB-BASIN 385D (RD385C).
KM DIVERTED HYDROGRAPH (DIV6) ROUTED TO CP385G (RDIV6).
DT DIV6 0.0 0.0
DI 0.0 100.0 1000.0
DQ 0.0 50.0 500.0
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1581
1582
1583
1584
1585
1586
1587

LINE

1588
1589
1590
1591
15892
1593
1594
1595
1596

1597
1598
1599

1600
1601
1602
1603
1604
1605
1606

1607
1608
1609
1610
1611

1612
1613
1614

1615
1616
1617
1618

1619
1620

KK
KM
KM
RS
RC

RY

ID

KK
KM
KM
KM
BA
LG
uc
UA
UA

KK
KM
DR

KK
KM
KM
RS
RC

RY

KK
KM
KM
KM
HC

KK
KM
DR

KK
KM
KM
RD

KK
KM

RD385C ROUTE
ROUTED FLOW FROM D385C TO CP385D
CHANNEL GEOMETRY OBTAINED FROM 2' CONTOURS.
5 FLOW
0.045 0.035 0.045 2500 0.0392 0.00
0.00 5.00 30.00 50.00 70.00 90.00 105.00 110.00
3.00 2.00 2.00 0.00 0.00 2.00 2.00 3.00

HEC-1 INPUT

385D BASIN
SUB-BASIN 385D

TC & R CALCULATED WITH DDMSW VERSION 4.1.9
L = 0.70 Kb = 0.059 Adj. Slope = 254.0
0.052
0.31 0.27 5.20 0.29 13
0.320 0.424
0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0
100
D385ARETRIEVE
RETRIEVE DIVERSION DIV4
DIV4

RDIV4 ROUTE
ROUTED FLOW FROM DIV4 TO CP385D
CHANNEL GEOMETRY OBTAINED FROM 2' CONTOURS.
5 FLOW
0.045 0.035 0.045 4450 0.0216 0.00
0.00 5:00 30.00 50.00 70.00 90.00 105.00 110.00
3.00 2.00 2.00 0.00 0.00 2.00 2..00 3.00

CI385D COMBINE
COMBINE ROUTED HYDROGRAPH FROM DIVERSION DIV4 AND D385C WITH
RUNOFF HYDROGRAPH FROM SUB-BASIN 385D. THIS IS THE FLOW AT THE INLET,
USE THIS FLOW TO SIZE THE INLET AT THIS LOCATION.
3 0..78

DD385ARETRIEVE
RETRIEVE DIVERSION DIV5
DIV5

RDIVS ROUTE
ROUTED FLOW FROM DIV5 TO CP385D
ROUTED IN PROPOSED OAK STREET STORM DRAIN
880 0.0220 0.012 CIRC 6.000

CP385D COMBINE
COMBINE ROUTED HYDROGRAPH FROM DIVERSION DIV5 (FLOW INSIDE THE STORM
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1621
1622
1623

LINE

1624
1625
1626
1627

1628
1629
1630
1631
1632
1633
1634
1635
1636

1637
1638
1639
1640

1641
1642
1643
1644
1645
1646
1647
1648
1649
1650

1651
1652
1653
1654

KM
KM
HC

ID

KK
KM
KM
KM
KM
KM
KM
DT
DI
DQ

KK
KM
KM
RD

KK
KM
KM
KM
KM
KM
DT
DI
DO

DRAIN) WITH CI385D (THE SURFACE FLOW TO BE PICKED UP BY THE STORM
DRAIN INLET). THIS IS THE TOTAL FLOW AT THIS LOCATION.
2 0.78

HEC-1 INPUT PAGE 44

R385D ROUTE
ROUTED FLOW FROM CP385D TO CP385E
ROUTED IN PROPOSED OAK STREET STORM DRAIN
830 0.0170 0.012 CIRC 7.000

385E BASIN
SUB-BASIN 385E

TC & R CALCULATED WITH DDMSW VERSION 4.1.9
L =0.27 Kb = 0.067 Adj. Slope = 220.7
0.014
0.31 0.26 4.00 0+55 13
0.233 0.294
0 5.0 16.0 30.0 65.0 170 84.0 90.0 94.0 97..0
100

CP385E COMBINE
COMBINE ROUTED HYDROGRAPH FROM CP385D WITH
RUNOFF HYDROGRAPH FROM SUB-BASIN 385E.
2 0.79

D385E DIVERT
REMAINING HYDROGRAPH (D385E) IS THE BASIN BYPASS FLOW
DIVERTED HYDROGRAPH (DIV10) GOES INTO THE OAK STREET BASIN
INITIAL PLANS CALLED FOR A OFFLINE BASIN, WHERE THE FIRST 100cfs
FROM THE OAK STREET STORM DRAIN BYPASS THE BASIN AND CONTINUE TO THE
HAWES ROAD CHANNEL.
DIV10 0.0 0.0
0.0 100 1000
0.0 0 900

D385E DIVERT
REMAINING HYDROGRAPH (D385E) IS THE BASIN BYPASS FLOW
DIVERTED HYDROGRAPH (DIV10) GOES INTO THE OAK STREET BASIN
THE ORIGINAL PLAN WAS TO ALLOW THE INITIAL 100cfs TO BYPASS THE BASIN
IN A SMALLER STORM DRAIN AND FLOW DIRECTLY INTO THE HAWES ROAD CHANNEL.
THIS APPROACH WASCHANGED AT THE 60% DESIGN STAGE WHEREIN THE ENTIRE OAK
STREET STORM DRAIN FLOW IS DIVERTED TO THE OAK STREET BASIN.

DIV10 0.0 0.0
0.0 100 1000
0.0 100 1000

RD385E ROUTE
ROUTED FLOW FROM D385E TO CC415B
ROUTED IN PROPOSED OAK STREET STORM DRAIN BYPASS
480 0.0080 0::012 CIRC 3.500
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LINE

1655
1656
1657
1658
1659
1660
1661
1662
1663

1664
1665
1666
1667

1668
1669
1670
1671
1672
16873
1674
1675
1676

1677
1678
1679
1680

1681
1682
1683
1684
1685
1686
1687
1688
1689

* % ok b ok ok ok ok k% %

KK
KM
KM
KM
KM
KM
KM
DT
DI

KK
KM
KM
KM
KM
KM
DT
DI
DO

HEC-1 INPUT

415B BASIN
SUB-BASIN 415B
TC & R CALCULATED WITH DDMSW VERSION 4.1.9

Il
w
o
I}
=

L = 0.76 Kb = 0.074 Adj. Slope
0.108
0.32 0.29 4.50 0.40 18
0.359  0.338
0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0
100

RD415B ROUTE
ROUTED FLOW FROM D415B TO CP415C
ROUTED IN PROPOSED HAWES ROAD STORM DRAIN
780 0.0300 0.012 CIRC 4.000

415C BASIN

SUB-BASIN 415C

TC & R CALCULATED WITH DDMSW VERSION 4.1.9
208.6

L = 0.30 Kb = 0.072 Adj. Slope =
0.029
0.31 0.07 5.30 0.28 19
0.242  0.220
0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0
100

CP415C COMBINE
COMBINE ROUTED HYDROGRAPH FROM DIVERSION D415B WITH
RUNOFF HYDROGRAPH FROM SUB-BASIN 415C
2

D415C DIVERT
REMAINING HYDROGRAPH (D415C) IS THE BASIN BYPASS FLOW
DIVERTED HYDROGRAPH (DIV9) GOES INTO THE OAK STREET BASIN
INITIAL PLANS CALLED FOR A OFFLINE BASIN, WHERE THE FIRST 25cfs
FROM THE HAWES ROAD STORM DRAIN BYPASS THE BASIN AND CONTINUE TO THE
HAWES ROAD CHANNEL.
DIV9 0.0 0.0
0.0 25 1000
0.0 0 975

D415C DIVERT
REMAINING HYDROGRAPH (D415C) IS THE BASIN BYPASS FLOW
DIVERTED HYDROGRAPH (DIV9) GOES INTO THE OAK STREET BASIN
THE ORIGINAL PLAN WAS TO ALLOW THE INITIAL 25cfs TO BYPASS THE BASIN
IN A SMALLER STORM DRAIN AND FLOW DIRECTLY INTO THE HAWES ROAD CHANNEL.
THIS APPROACH WAS CHANGED AT THE 60% DESIGN STAGE WHEREIN THE ENTIRE
HAWES ROAD STORM DRAIN FLOW IS DIVERTED TO THE OAK STREET BASIN.

DIV9 0.0 0.0

0.0 0.01 1000

91-
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1690

LINE

1691
1692
1693
1694

1695
1696
1697
1698
1699
1700
1701
1702
1703

1704
1705
1706

1707
1708
1709
1710
1711
1712
1713

1714
1715
1716
il 4

1718
1719
1720
1721

DQ

ID

KK
KM
KM
RD

KK
KM
KM
KM
BA
LG
uc
UA
UA

KK
KM
DR

KK
KM
KM
RS
RC

RY

KK
KM
KM
HC

*

*

Fk ok ok ok ko

KK
KM
KM
KM

KK
KM
KM
KM
KM
KM
DT
DI
DO

RD415C ROUTE
ROUTED FLOW FROM D415C TO

CC415B

ROUTED IN PROPOSED HAWES ROAD STORM DRAIN BYPASS

640 0.0160 0.012

385G BASIN
SUB-BASIN 385G

CIRC 2.000

TC & R CALCULATED WITH DDMSW VERSION 4.1.9

L =0.71 Kb = 0.059
0.057
0.32 0.29 5.70 0.23
0.322 0.409

0 5:0 16.0 30.0
100
D385CRETRIEVE

RETRIEVE DIVERSION DIV6
DIV6

RDIV6 ROUTE

Adj. Slope = 237.9
16

65.0 P10 84.0 90.0 94.0 97

ROUTED FLOW FROM DIV6 TO CP385G

CHANNEL GEOMETRY OBTAINED
5 FLOW
0.045 0.035 0.045 3210
0.00 10.00 25.00 40.00
5.00 4.00 2.00 0.00

CP385G COMBINE
COMBINE ROUTED HYDROGRAPH

FROM 2' CONTOURS.
0.0386 0.00

65.00 80.00 95.00 100.00
0.00 2.00 4.00 5.00

FROM DIVERSION DIV6 WITH

RUNOFF HYDROGRAPH FROM SUB-BASIN 385G

2 0.17

D385G DIVERT

REMAINING HYDROGRAPH (D385G) GOES INTO OAK STREET BASIN

DIVERTED HYDROGRAPH (DIV8)

SPILLS OVER HAWES ROAD INTO SUB-BASIN 415A.

INITIAL DIVERSION PLANNED TO BYPASS 25cfs THROUGH OVER HAWES ROAD AND
INTO SUB-BASIN 415A. NOT CONSIDERED (NO BYPASS) AS PART OF
THE 60% OAK STREET BASIN AND STORM DRAIN DESIGN.

DIV8 0.0 0.0
0.0 25.0 1000.0
0.0 25.0 25.0

D385G DIVERT

REMAINING HYDROGRAPH (D385G) GOES INTO OAK STREET BASIN

DIVERTED HYDROGRAPH (DIV8)

SPILLS OVER HAWES ROAD INTO SUB-BASIN 415A.

ORIGINAL PLAN WAS TO ALLOW INITIAL 25cfs TO BYPASS THE BASIN AND FLOW
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1722
1723
1724

LINE

1725
1726
1727

1728
1729
1730

1731
1732
1733
1734

1735
1736
1737
1738
1739
1740
1741
1742
1743

1744
1745
1746

1747
1748
1749
1750
1751
1752
1753

1754
1758
1756
1757
1758
1759
1760
1761
1762
1763

BER

ID

DT
DI
DQ

KK
KM
DR

KK
KM
KM
HC

KK
KM
KM
KM
BA
LG
ucC
922
UA

KK
KM
DR

KK
KM
KM
KM
KO
HC
Zw

KK
KM
KM
KM
KO
RS
SV
SQ
SE
Zw

OVER HAWES ROAD. THIS APPROACH WAS CHANGED AT THE 60% DESIGN STAGE
WHEREIN THE ENTIRE FLOW IS CAPTURED WITH THE HAWES ROAD STROM DRAIN
WITH NO FLOW ALLOWED TO SPILL OVER THE ROAD.

HEC-1 INPUT

T Loiwwiemes 2 misaen Sl waww 5 dimsmsws Sewsmseas Brzswmany Temnmaws Besmnsas s smis
DIV8 0.0 0.0
0.0 100 1000
0.0 0 0
D415CRETRIEVE
RETRIEVE DIVERSION DIV9
DIVS

CC385G COMBINE
COMBINE REMAINING HYDROGRAPH FROM D385G DIVERSION WITH
RETRIEVED DIVERSION DIVS
2

385F BASIN

SUB-BASIN 385F

TC & R CALCULATED WITH DDMSW VERSION 4.1.9
222.6

L = 0.43 Kb = 0.065 Adj. Slope =
0.020
0.31 0.26 5.20 0.30 14
0.274  0.417
0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0
100
D385ERETRIEVE
RETRIEVE DIVERSION DIV10
DIV1O0

BASIN COMBINE
THIS IS THE FLOW THAT GETS TO THE OAK STREET DETENTION BASIN.
COMBINE HYDROGRAPH FROM DIVERSION DIV10, COMBINE CC385G AND
RUNOFF HYDROGRAPH FROM SUB-BASIN 385F
3 0
3 1.00

A=0AK B=BAS C=FLOW F=CALC

SBASIN STORAGE
OAK STREET DETENTION BASIN, WHERE THE PRIMARY BASIN OUTLET IS A
48-INCH STORM DRAIN (INV ELEV = 1798) THAT IS UNDER OUTLET CONTROL
AND THAT DISCHRGES TO THE EXISTING HAWES ROAD CHANNEL.

97.0

3
1

0.00 115 7.14 13:.13 19.58 26.49 30.08 33.77 37.55 41.42
0 22.7 11,3 111.3 141.4 167.4 179.2 190.4 201.0 211.1

1798.0 1800.0 1802.0 1804.0 1806.0 1808.0 1809.0 1810.0 1811.0 1812.0

A=0AK B=OLP C=FLOW F=CALC
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1764
1765

LINE

1766
1767
1768
1769
1770

1971
1772
1773
1774
1775
1776
1777
1778
1779

1780
1781
1782
1783
1784
1785
1786
1787
1788
1789

W B=OLP C=STOR
W B=0OLP C=STAGE

*

* KKSBASIN STORAGE
* KM OAK STREET DETENTION BASIN, WITH 325-FOOT LONG RCC SPILLWAY.
* KO 0
* RS STOR

*

3

!
sv 0.00 0.01 0.02
SQ 0.0 830.0 9999.0
SE1810.0 1811.0 1812.0
ZW A=0AK B=SPW C=FLOW F=CALC
* ZW B=SPW C=STOR
* ZW B=SPW C=STAGE

*

*

HEC-1 INPUT PAGE 48

KK CC415B

KM HYDROGRAPH COMBINATION OF 415 DIVERSION.

KM GB MODIFIED: COMBINE THE TWO OAK STREET BASIN BYPASS FLOWS WITH THE

KM GB MODIFIED: OAK STREET BASIN STORAGE ROUTE. HENCE CHANGE HC FROM 2 TO 3.
HC 3 1.00

*DDM exdkid DPreogeryed. sk
*

KK R390A1

KM Route runoff hydrograph from subbasin 385B to CP390A

KM CHANNEL GEOMETRY OBTAINED FROM 2' CONTOUR MAPPING.

KM GB MODIFIED: ROUTE GEOMETRY WAS FROM 385B TO CP390A, CHANGE TO ROUTE
KM GB MODIFIED: GEOMETRY OF EXISTING THUNDER MOUNTAIN CHANNEL.

RS 3 FLOW -1

RC 0.020 0.020 0.020 780 0.010

RX 0 2 3 4 1% 19 23 30
RY 3.50 2,00 1 0 0 1 2 3.:50

* DDM * Kk Kk Kk x Updated * Kk k k Kk

%
¥ kkkkhhh Ak hkkkkh Ak hkhdhkhhdhhhhkhhkhhhhhhhddhhhhhhkhkdrdhrhhdhrdhhrrrhhkxhhkdhhdrhxk

Ahkkhkkkhkrhhrhrdrdhdhhhhhdhhhhhhhdhdrhhhhrhrdhrhxhhrhhdhdhrhd kb hhhdkhdrkdhhhhhhrx

END OF MODIFICATION BY GAVAN BARKER INC.
OAK STREET BASIN AND STORM DRAIN HYDROLOGY
APRIL 2010

Fhhkhkhhdhhhhhkhkhhhhdh kA rhddd Ak dF A hd Ak F b d A dhd A dhdhdd bk hhkkhhkxhkrhhhhkdkhdhddhkhx

* ok ok

* ok

Ak hkhhkhhhhrhhhrhhhhkhhdrhhhrdrdhdh b hdrhrhrhhhhhhrhrhhdhkhhdxhhdh bk dkhdrhdhhrk

*

KK 390A

KM SUB-BASIN 390A

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000

KM L= .36 Kb = .064 Adj. Slope = 164.0

BA .024

LG .300 .250  4.000 .560 15.000

uc .204 .235

UA 0 5 16 30 65 77 84 90 94 97
uA 100

* DDM **x*** Preserved *****
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LINE

1790
1791
1792
1793
1794

1.79%
179%
199
1798
1799
1800
1801
1802
1803
1804
1805

1806
1807
1808
1809
1810
1811
1812
1813
1814
1815

I I O 3

KK
KM
KM
KM
HC

*

*

KK
KM
KM
KM
KM
KM
KM
RS
RC
RX
RY

*

*

* ok ok ok o A

KK
KM
KM
KM
KM
BA
LG
uc
UA
UA

*
*
*

*

Fxkxhkdkhhhhkhdhhhhhhhhkdrhkhhrhkhkhkhhhhkhhhhhkhhkhkhkhkhkhhhhkhkdhkkhkhdkdkkhkrkdxhxhkx*

khhkhkhkhhhhhdhhhhhh bbb hdhdhddhdkdhrdhdddhhhdkhddhdddhkdhdddhkddrddrdhhkdkhdkrdhkhdrrhkhdxhx*x

BEGIN OF MODIFICATION BY GAVAN BARKER INC.
OAK STREET BASIN AND STORM DRAIN HYDROLOGY
APRIL 2010

Fhkxhhhdhhhkhhkhhhhhhhhh kb hhhhhdhhh ko khhkhddrhhhkhhk Ak hdhhhkhhkdhkhhkhkhkdhkhhkhhkhkhrk*x%

B e i S o S e Y

HEC-1 INPUT

CP390A
Combine routed hydrographs from the Oak Street detention basin with
runoff hydrograph from subbasin 390A

GB MODIFIED: ADJUSTED THE AREA OF THE COMBINE, DUE TO AREA-LOSS IN DIVERSIONS

2 1.03
DDM wEERE Preserved FHEER

R390B2

Route combined hydrograph from CP390A to existing Thunder Mountain detention

basin

CHANNEL GEOMETRY OBTAINED FROM 2' CONTOUR MAPPING

GB MODIFIED: ADJUSTED LENGTH AND SLOPE OF CHANNEL TO COMBINE AT CC390B,
COMBINE WITH RUNOFF HYDROGRAPH OCCURS IN THE CHANNEL

PRIOR TO THE THUNDER MOUNTAIN DETENTION BASIN.
3 FLOW «1
0.020 0.020 0.020 1100 0.026
0 2 3 4 17 1.9 23 30
3.5 2 1 0 0 1 2 3:5

DDM * ok ok k x Updated * ok ok kK

B R O

Fhxhkkhkhkdhkkhkkhdhdhdhhhhdhddxhddhdrdhhrdhddhrhhhhhdrhrhhhrhrhhdrhhhhkrxhhkhkhkhrhdhkdrhkx

END OF MODIFICATION BY GAVAN BARKER INC.
OAK STREET BASIN AND STORM DRAIN HYDROLOGY
APRIL 2010

RS SRS E SRR RS RS E RS RE SRR RS RS S SRR RS E SRR EREEEEEEEEEEEES S

B R

390B
SUB-BASIN 390B

24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999

L= .68 Kb = .055 Adj. Slope = 153.0

+ 101

.300 250 4.450 .450 15.000

«267 .232

0 5 16 30 65 77 84 90 94
100

DDM  ***** Preserved ****x

dkhkkhkhhkhkhkhkhhhhhkhkhkhhhhhdhhhhrhrhhbhhhkhdhkhhkhhkhhhhhhdhkhhhhdrrbkrhbrrhrkhrrhdrdrhrbhhhk

K RART K ok T o Kode K oo e e U e Kol e e e ¢ e ek A e e e T e e e e v e e e de dede e sk e e de Yo ek de e e e e e ek de gk e b etk deode de dok e

-95.

97

PAGE 49



LINE

1816
1817
1818
1819

1820
1821
1822
1823
1824

1825
1826
1827
1828
1829
1830
1831
1832
1833

1834
1.835
1836
1837
1838
18389
1840
1841
1842
1843

1844
1845

* BEGIN OF MODIFICATION BY GAVAN BARKER INC.
* OAK STREET BASIN AND STORM DRAIN HYDROLOGY
* APRIL 2010
* hhkhkhkhkdhkhhkdrdkhdhhrhkhkhhhhhhkdhhhhkhkhhhhhhhkdhhkhkdhdrddhhhdhrdhrddrdhdxrdhdhrhrhbhrdhhdxhx
* *hkhkdhkhkdhkkhkkhkhkdhhkrdhkhdkrdhkhkdhdrhkhdhdhdhdhrdrrdhdhdhdhkdrdhoddrdddddhhdhrhrhdrhhhhhhd
*
HEC-1 INPUT
il > SR 233y D riaatsniiads PR i avs e vim Brsen s ai B ssmi Tasmumes G s s I 10

KK CC390B COMBINE

KM NEW COMBINE: TO ADD THE CHANNEL ROUTE R390B2 WITH THE RUNOFF HYDROGRAPH
KM FROM SUB-BASIN 390B PRIOR TO THE THUNDER MOUNTAIN DETENTION BASIN.

HC 2

*

KK CP390B

KM Combine routed hydrographs from CP390C and CP390A with runoff hydrograph from
KM subbasin 390B

KM GB MODIFIED: MODIFIED THE HC FROM 3 TO 2, ACCOUNTING FOR COMBINE CC390B

HC 2 1.45

* DDM ¥¥FFE Preserved FEEEx

* hkhkkhkhkxhkhkhhhhhkhkhkrhhhhhhhdhdhhhdhhhkdhkdhrhhhhhdrhrhrhdhdrhhhkrhdhhrhhrhhhrrhxrx

* kkkkkkhhhkhhkhdkhkhrhdhdhhhdrhhhhdhhhhrhdhrhhhdrhdhrdhrrhrdrdrdxrdrhrhdhrdrhxk

END OF MODIFICATION BY GAVAN BARKER INC.
OAK STREET BASIN AND STORM DRAIN HYDROLOGY
APRIL 2010

Ahkkhhkkhkhrhkhkhd A dhh Ak ddhhhhhrhh kb b hhhhhkhhhhhdhhhdhxhkddhhdhdhrhdrhhdrdxhrhhhkrx

*

*

* ok

Ahkkhhkhhhhrhhkhdhhhhdhdhdhhdhdhdhdhhhdrdhhrdhhbhhrdbhhrhdhdhdhhhrdhdhkdrhhhkdhhrhk

*

KK 53908

KM Thunder Mountain Detention Basin, with 78-inch outlet pipe, discharge from
KM the basin can be through the pipe and out of 32-6 ft x 0.65 ft holes in

KM the wall at the southwest corner of the basin the lowest hole is at

KM elevation 1759.27 feet

RS il STOR 0

sV 0 0.01 0.45 1.77 4.38 8.09 12.61 18.16 24.98
SQ 0 325 400 460 676 1450 1958 2321 2615
SE 1753 1754 1756 1758 1760 1762 1764 1766 1768

* DDM * %k Kk K Updated ok Kok Kk

KK 420B05

KM SUB-BASIN 420B05

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000

KM L = .41 Kb = .061 Adj. Slope = 159.0

BA .040

LG .300 250 4.650 .390 15,000

4] 8 213 .204

UA 0 5 16 30 65 T3 84 90 94 97
UA 100

* DDM ***** Preserved **x*x*

KK CPSD05

KM Combine routed flow in storm drain from Thunder Mountain Detention basin

-96-

PAGE 50




1846 KM with runoff from subbasin 420B05
1847 HC 2
* DDM %% do k% Updated %o p- %

HEC-1 INPUT PAGE 51

LINE IDGw smsmn Leowwmgas Do mads s Qi sasms diossmmss Sissmsas 6 wia @ i T s 204 B s w@ s o T 10
1848 KK 420B10
1849 KM SUB-BASIN 420B10
1850 KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
1851 KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000
1852 KM L= .49 Kb = .063 Adj. Slope = 159.0
1853 BA . 025
1854 LG .300 .250 3.850 .620 15.000
1855 uc .242 .354
1856 UA 0 5 16 30 65 T 84 90 94 97
1857 UA 100

* DDM *REkD Preserved FrkxEx
1858 KK CPSD10
1858 KM Combine routed flow in storm drain from CPSDO5 with runoff from subbasin
1860 KM 420B10
1861 HC 2

E DDM [ 2 & % X3 Updated *oke kokh
1862 KK 420B15
1863 KM SUB-BASIN 420B15
1864 KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
1865 KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000
1866 KM L = .36 Kb = .068 Adj. Slope = 133.0
1867 BA .011
1868 LG .300 »250 3..850 .620 15.000
1869 uc 229 .416
1870 UA 0 5 16 30 65 77 84 90 94 97
1871 UA 100

* DDM *kk*k% Preserved *xxki#
1872 KK CPSD15
1873 KM Combine routed flow in storm drain from CPSD10 with runoff from subbasin
1874 KM 420B15
1875 HC 2

* DDM L £ 2 5 & 3 Updated E
1876 KK 420B20
1877 KM SUB-BASIN 420B20
1878 KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
1879 KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000
1880 KM L = .48 Kb = .067 Adj. Slope = 144.0
1881 BA .014
1882 LG .300 +250 4.200 .520 15.000
1883 uc .254 512
1884 UA 0 5 16 30 65 77 84 90 94 97
1885 UA 100

* DDM ***x** Preserved *****
1886 KK CPSD20
1887 KM Combine routed flow in storm drain from CPSD15 with runoff from subbasin

7.



1888
1889

LINE

1890
1891
1892
1893
1894
1895
1896
1897
1898
1899

1900
1901
1902
1903
1904
1905
1906
1907

1908
1909
1910
1911

1912
1913
1914
1915
1916
1917
1918
1919
1920
1921

rez2
1923
1924
1925

1926
1927
1928
1929
1930

KM 420B20
HC 2

HEC-1 INPUT PAGE 52
IDs sim wis i g wiw o moan Eanwmaeee Biamwws e oy muwnn B wow ww o Bosswnun Viwaswewan Buvawsws Bowonon 10

KK 420B25

KM SUB-BASIN 420B25

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999

KM L =1.90 Kb = .056 Adj. Slope = 203.5

BA .084

LG .300 «250 3.880 .610 15.000

uc .496 1.165

UA 0 3 5 8 12 20 43 75 90 96
UA 100

KK SFIRES

KM Detention basin at Mesa Fire Station #16 at NW corner of McDowell Rd. and
KM 80th Street. Detention volumes taken from as-built plans dated 5/22/00,
KM prepared by AGRA Infrastructure, Inc.

RS 1 STOR 0

SV 0 0.03 0.14 0.37 0.53 0.73
SQ 0 7 a7 25 27 31
SE 92 93 94 95 96 97
* DDM Fxkdk* Preserved *Edxk

KK CPSD25

KM Combine routed flow in storm drain from CPSD20 with runoff from subbasin
KM 420B25

HC 2

b 4 DDM R e e d Updated e R Pk

KK 420B30

KM SUB-BASIN 420B30

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000

KM L = .87 Kb = .059 Adj. Slope = 144.0

BA 655

LG .300 « 250 4.400 .460 15.000

uc .342 +525

UA 0 5 16 30 65 77 84 90 94 97
UA 100

* DDM *hoede Dragerved #Hehed

KK CPSD30

KM Combine routed flow in storm drain from CPSD25 with runoff from subbasin
KM 420B30

HC 2

* DDM ok Kk K Updated * ok Kk K

KK 420B35

KM SUB-BASIN 420B35

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000

KM L = .40 Kb = .062 Adj. Slope = 112.0
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1931
1932
1933
1934

LINE

1835

1936
1937
1938
1939
1940
1941
1942
1943
1944

1945
1946
1947
1948

1949
1950
1951
1952
1953
1954
1955
1956
1957
1958

1959
1960
1961
1962

1963
1964
1965
1966
1967
1968
1969
1970
1971
1972

1973

BA .035

LG .300 .260 3.530 .770 15.000

ue .246 253

UA 0 5 16 30 65 77 84 90 94
HEC-1 INPUT

TBaswsnaey Lt sy v Zsvwanes B s i s B o wia Brans wi wiw @ Bewsmymse Tesnenas Bememams 9

UA 100

KK SCHRCH

KM Detention basin at Falcon Hill Ward Church of Jesus Christ of Latter-
KM Day Saints at NW corner of McDowell Rd. and 78th Street. Detention

97

KM volumes taken from as-built plans dated 7-22-03, prepared by Rosendahl

KM & Associates, Inc.

RS 1 STOR 0
sV 0 0.09 0:23 0.49 0.66 071 0.84
SQ 0 1.4 22 5.5 6.0 6.4 157

SE 1663 1664 1665 1666 1666.5 1667 1668
* DDM ket Pregsepved FEawd

KK CPSD35

KM Combine routed flow in storm drain from CPSD30 with runoff from subbasin

KM 420B35
HE 2
* DDM *xxx% Updated *****

KK 420B40

KM SUB-BASIN 420B40

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000

KM L= .17 Kb = .073 Adj. Slope = 118.0

BA .005

LG .300 .260 3.700 .680 15.000

uc o R 258

UA 0 157 16 30 65 i 84 90 94
UA 100

* DDM *dkkx Preserved *hakd

KK CPSD40

97

KM Combine routed flow in storm drain from CPSD35 with runoff from subbasin

KM 420B40
HC 2
* DDM **x%* Updated *****

KK 420B45

KM SUB-BASIN 420B45

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000

KM L= .25 Kb = .071 Adj. Slope = 120.0

BA .007

LG .300 .260 3.630 «110 15:000

uc .204 .354

UA 0 5 16 30 65 EiE 84 90 94
UA 100

* DDM *hoxdk Preserved whkdx

KK CPSD45

-99.
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1974
1975
1976

LINE

1977
1978
1979
1980
1981
1982
1983
1984

1985
1986
1987
1988
1989
1:990
1991
1992
1993
1994

1995
1996
1997
1998
1999
2000

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

2011
2012
2013

2014
2015

KM Combine routed flow in storm drain from CPSD40 with runoff from subbasin
KM 420B45
HC 2
* DDM ExEAR Preserwed *FFEX
HEC-1 INPUT PAGE 54
IDi wes s wos Loy 55w 2o wowu A ¢ SR Bl anee: s i e Blaswi e wwis 7 SO N Blorstcor o oiimcd Ble, en 2 B 10
KK TOLSCH
KO 3
KM Divert out of storm drain through splitter structure. Divert flow amount
KM such that the flow at CP415A is less than or equal to 1540 cfs, the existing
KM peak discharge of LasSendas channel.
DT MCDB
DI 0 331 419 558 658 693 728 901 1043
DQ 0 0 61 176 262 292 323 473 594
* ‘DDM . o Jo-Je.: Je. Updated * %k kK
KK 440
KM SUB-BASIN 440
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000
KM L = .40 Kb = .039 Adj. Slope = 315.0
BA .080
LG . 190 .380 6.400 .140 13.000
uc -129 077
UAa 0 3 5 8 12 20 43 75 90 96
UA 100
* DDM *REEE Preserved FrwEd
KK R70
KM ROUTE FLOW FROM SUB-BASIN 440 TO C108
RS 2 FLOW =
RC s 05 «035 <05 2250 .08
RX 1000 1025 1050 1070 1075 1098 1120 1145
RY 30 22.9 15:.7 10 10 15:7 22:8 30
* DDM b 2 & Updated * kg kK
KK 441
KM SUB-BASIN 441
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000
KM L = .28 Kb = .069 Adj. Slope = 315.0
BA .010
LG .300 .250 5.600 .220 5.000
uc +150 +225
UA 0 5 16 30 65 T 84 90 94 97
UA 100
* DDM ***%** Preserved ¥****
KK Cc108
KM COMBINE HYDROGRAPHS FROM SUB-BASINS 440 & 441
HC 2
* DDM ¥FEEX Preserved FErEH
KK D4
KM SPLIT FLOW WITH TWO 42 INCH PIPES TO WEST AND SOUTH
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2016
2017
2018

LINE

2019
2020
2021
2022
2023
2024

2025
2026
2027
2028
2029
2030
2031
2032
2033
2034

2035
2036
2037

2038
2039
2040
2041
2042
2043

2044
2045
2046

2047
2048
2049
2050
2051
2052

2053
2054
2055

DT SPLIT
DI 0 14 40 82 120 154 180
DQ 0 7 20 41 60 77 90
* DDM rAEddw Preserved dwhmk
HEC-1 INPUT
i [P losunewnes Paswswas FasmEE S Risamans Sssamawa Eissmans Bosensns Bssvsans Qivnsunnn 10
KK R108
KM ROUTE FLOW FROM SUB-BASIN C108 TO C67
RS 2 FLOW =L
RC .05 .035 .05 3200 o
RX 1000 1025 1050 1070 1075 1095 1120 1145
RY 30 229 18,7 10 10 15.7 22.9 30
% DDM o9 ek ek Updated k% 2 3 2
KK 442
KM SUB-BASIN 442
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999
KM L = .83 Kb = .055 Adj. Slope = 274.2
BA +100
LG ~300 270 3.290 « 170 5,000
ucC .258 .264
UA 0 5 16 30 65 T 84 90 94 97
UA 100
* DDM *dEeX Pregeryved FrdEex
KK ce67
KM COMBINE FLOW FROM SUB-BASIN 442 & DIV4
HC 2
* DDM ***%k%x Preserved ***xx
KK D6
KM OFFLINE BASIN WITH 25 FOOT WEIR SET AT 2.5 FEET ABOVE BOTTOM OF CHANNEL
KM FLOW CONTINUES BEYOND BASIN THROUGH 2-30" PIPES
DT BASIN4 3.3
DI 0 10 32 44 199 1325 198 272.9 356.8
DQ 0 0 0 0 23.9 67.5 124 190.9 266.8
* DDM Frxws Preseryved *wrEw
KK RTD6
KM RETRIEVE FLOW FROM DIVERSION INTO OFFLINE BASIN
DR BASIN4
* DDM *kdkk Pregerveqd *xds
KK SD6
KM RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
KM 3.3 ACRE-FEETx43560/36x3600=1.1cfs
RS 1 STOR 0
SV 0 =01 3+3
SQ 0 0,2 Ll
* DDM ***x%* Preserved ***x*
KK CD6
KM HYDROGRAPH COMBINATION FOR OFFLINE BASIN BLEEDOFF
HC 2
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LINE

2056
2057
2058
2059
2060
2061
2062
2063
2064
2065

2066
2067
2068
2069
2070
2071

2072
2073
2074
2075
2076
2077

2078
2079
2080

2081
2082
2083
2084
2085
2086
2087
2088
2089
2090

2091
2092
2093
2094
2095
2096

* DDM RERAR Updated KEREE
HEC-1 INPUT
105 1 FR. Lie we woi u o B i il B oo e S . T, I T amsnaan - TPTEIE T 9
KK 443
KM SUB-BASIN 443
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000
KM L= .71 Kb = .050 Adj. Slope = 315.0
BA .080
LG .250 +190 8.000 .080 10.000
uc <196 .194
UA 0 g 16 30 65 T7 84 90 94
UA 100
* DDM ekt Preserved dxdxx
KK D66
KM DIVERT FLOW INTO 3 NATURAL WASHES WITH ONE 24" PIPE IN EACH WASH.
KM EACH PIPE CAPACITY BASED ON 4 FEET OF HEAD
DT WSH66
DI 0 78 100 200
DQ 0 78 78 78
* DDM ***%%* Preserved *¥**xx*
KK R113
KM ROUTE FLOW FROM C113 TO Cl14
RS 1 FLOW -1
RC .019 019 019 1300 029
RX 1000 1004 1008 1612 1018 1022 1026 1030
RY 17 15.33 12.67 10 10 12,867 15.33 17
* DDM *x*** Preserved *¥*x¥*
KK Ccl14
KM COMBINE HYDROGRAPHS FROM SUB-BASIN 67 AND C113
HC 2
* DDM sk dkkdk Updated kkdekk
KK 444
KM SUB-BASIN 444
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000
KM L = .33 Kb = .034 Adj. Slope = 315.0
BA .040
LG <130 +350 4.450 +320 1.000
uc 112 .084
UA 0 3 5 8 1z 20 43 75 90
UA 100
* DDM *kdhk Progerved *Fhass
KK R58
KM ROUTE FLOW FROM SUB-BASIN 444 TO C107
RS 2 FLOW -1
RC 05 035 .05 2370 .0516
RX 1000 1010 1020 1050 1055 1085 1095 1105
RY 19 18 17 10 10 17 18 19
* DDM L & & & 2 Updated Jo% & de-K
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LINE

2097
2098
2099
2100
2101
2102
2103
2104
2105
2106

2107
2108
2109

2110
2111
2112
2113
2114
2115

2116
2117
2118

2119
2120
2121
2122
2123
2124

2125
2126
2127
2128
2129
2130
2131
2132
2133
2134

LINE

HEC-1 INPUT

IDs ssnsiss lesesass P S5 Bie oomorom mom [/ < (S 7 —— 8..0.... 9
KK 445
KM SUB-BASIN 445
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999
KM L = .82 Kb = .036 Adj. Slope = 315.0
BA +190
LG W .320 3.470 580 3.000
uc .192 .130
UA 0 5 16 30 65 T 84 90 94
ua 100
* DDM FxFx¥ Preserved Fxkwk
KK c107
KM COMBINE HYDROGRAPHS FROM SUB-BASINS 444 & 445
HC 2
* DDM Frxak Pregerved Fxkdk
KK R107
KM ROUTE FLOW FROM C107 TO C109
RS 2 FLOW =1
RC 05 035 .05 700 0516
RX 1000 1010 1926 1050 1085 1085 1095 1105
RY 19 18 17 10 10 17 18 19
* DDM *xxxdk: Proesepyed wwdksked
KK RTB2
KM RETRIEVE DIVERTED FLOW FROM BASIN 1
DR SPLIT
* DDM FuxwE PEEServed FE¥wsE
KK RSPLIT
KM ROUTE FLOW FROM SPLIT TO C109
RS il FLOW =1
RC .05 +035 .05 800 - 05
RX 1000 1025 1050 1070 1075 1085 1120 1145
RY 30 22.9 15.7 10 10 15.7 22.9 30
o DDM Je-de e ek Updated e e de-denke
KK 446
KM SUB-BASIN 446
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000
KM L = .46 Kb = .061 Adj. Slope = 303.9
BA .040
LG +270 +250 4.500 .400 19.000
uc .183 .189
UA 0 5 16 30 65 77 84 90 94
UA 100
* DDM Fxxx* Pregerved *rdEk
HEC-1 INPUT
IDy v w5 s Lis: e e v Dia v wwwn Frouwswsu Bsowmwmun Busvemen B ow wi wiw T om v w9 & Bloos 5 w6 & 9

g7
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2135
2136
2137

2138
2138
2140
2141
2142
2143

2144
2145
2146
2147
2148
2149

2150
2151
2152
2153
2154
2155
2156
2157
2158
2159

2160
216l
2162

2163
2164
2165
2166
2167
2168

2169
2170
2171

LINE

2172
2073

KK C1l09
KM COMBINE HYDROGRAPHS FROM COMBINES C107 AND C108
HC 3
* DDM FREEX preserved FaEEx
KK D5
KM DIVERT FLOW INTO WASHES TOWARDS WEST
KM DIVERSION THROUGH 36" PIPE WITH 3 FEET OF HEAD
DT WSH404
DI 0 40,7 Tl 2 121..6 120 276 379.4 500.6
DQ 0 35 35 35 35 35 35 35
* DDM *hekk Pregerved *rEEd
KK R109
KM ROUTE FLOW FROM C109 TO C110
RS i FLOW =1
RC D19 «OL9 « 019 3080 .08
RX 1000 1005 1010 1015 1025 1030 1035 1040
RY 13.75 12.5 11.25 10 10 1125 12.5 1375
* DDM kkdkkk Updated ek de kR
KK 447
KM SUB-BASIN 447
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999
KM L = .49 Kb = .056 Adj. Slope = 221.0
BA .090
LG «250 270 3,350 870 30.000
ucC .208 .145
UA 0 5 16 30 65 T 84 90 94
UA 100
* DDM **k¥* %% Preserved **x*¥
KK RT404
KM RETRIEVE DIVERTED FLOW FOR WASH 109
DR WSH404
* DDM EExH* Progerved *rFE
KK R404
KM ROUTE FLOW FROM C110 TO C110
RS 6 FLOW =1
RC <018 .019 019 3540 03
RX 1000 1012 1016 1020 1025 1029 1033 1045
RY 15 12 11 10 10 1l 12 15
* DDM Fhddd Drogerved dhees
KK c110
KM COMBINE HYDROGRAPHS FROM SUB-BASIN 447 AND R404
HC 3
* DDM Fxdid: DProseryeag Forksex
HEC-1 INPUT
IBDssuwsws Lswswuws P Biwswans Bisumsws B v e P — / (—". Bivwowesn 9

KK

R110
ROUTE FLOW FROM C110 TO C115
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2174
2075
2176
2177

2178
2179
2180

2181
2182
2183
2184
2185
2186

2187
2188
2189
2190
2191
2192
2193
2194
2195
2196

2197
2198
2199
2200
2201
2202
2203
2204
2205
2206

2207
2208
2209

LINE

2210
2211
2212
2213
2214
2215

RS
RC
RX
RY
* DDM

KK
KM
HC
* DDM

KK
KM
RS
RC
RX
RY
* DDM

KK
KM
KM
KM
KM
BA
LG
uc
UA
UA
* DDM

KK
KM
KM
KM
KM
BA
LG
uc
UA
UA
* DDM

KK
KM

HC
* DDM

KK

RS
RC

RY

1 FLOW =L
.019 .019 .019 580 .0291
1000 1012 1016 1020 1035 1039 1043 1055
15 12 11 10 10 11 12 15
* kok Kk k Preserved * k Kk x k
C115
COMBINE HYDROGRAPHS FROM C114 AND C110
2
* Kk ok kk Preserved * Kk Kk k Kk
R115
ROUTE FLOW FROM C115 TO Sub 453
i | FLOW =1
.019 .019 -018 2125 <029
1000 1012 1016 1020 1035 1039 1043 1055
15 12 i 10 10 it 12 15

* Kk Kk Kk k Updated * * k k *

448
SUB-BASIN 448
24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000

L= .36 Kb = .042 Adj. Slope = 315.0
.045
.170 .310  4.200 .390 11.000
.133 .102
0 5 16 30 65 97 84 90 94
100

XX ERK Updated * Kk Kk k%

449
SUB-BASIN 449
24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000

L = .40 Kb = .054 Adj. Slope = 315.0
.050
.260 .280  3.500 .640  6.000
.167 .134
0 5 16 30 65 77 84 90 94
100
B Preserved dode-dede e
C6364
COMBINE HYDROGRAPHS FROM SUB-BASINS 448 & 449
2

*%*%%* Pregserved *****
HEC-1 INPUT

A T Zisewsne Blsiwgis g Biwowoms Bio. v, s w1 6o vw s s P swvmn s s mames 9
R6364
ROUTE FLOW FROM C116 AND SUB-BASINS 448 AND 449
5 FLOW =1
.05 +035 .05 4375 +0333
1000 1027 1053 1080 1090 1117 1143 1170
15 13.33 11.167 10 10 11.67 13..33 15
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2216
2217
2218
2219
2220
2221
2222
2223
2224
2225

2226
2227
2228
2229
2230
2234
2232
2233
2234
2235

2236
2237
2238

2239
2240
2241

2242
2243
2244
2245
2246
2247
2248
2249
2250
2251

LINE

2252
2253
2254

2255

* DDM XK EX Updated Kk xx
KK 450
KM SUB-BASIN 450
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000
KM L = .85 Kb = .057 Adj. Slope = 210.5
BA .070
LG .340 .350 3.630 .570 4.000
uc .296 : 383
UA 0 3 5 8 12 20 43 5 90
UA 100
* DDM *k &k ke Updated * Kk kk k
KK 451
KM SUB-BASIN 451
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000
KM L = .57 Kb = .063 Adj. Slope = 175.0
BA 025
LG .340 .340 3.290 + 150 3.000
uc 2L +A53
UA 0 3 5 8 12 20 43 75 90
UA 100
* DDM ****x* Preserved *****
KK C451
KM COMBINE HYDROGRAPHS FROM SUB-BASINS 450 & 451
HC 2
* DDM ¥FHFE Pregerved FHEEX
KK RT66
KM RETRIEVE DIVERTED FLOW FROM SUB-BASIN 66
DR WSH66
* DDM kkhkfk Updated * & dokk
KK 452
KM SUB-BASIN 452
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000
KM L = .43 Kb = .055 Adj. Slope = 315.0
BA .040
LG .260 .280 3.700 «550 9.000
ue I i .166
UA 0 5 16 30 65 T 84 90 94
UA 100
* DDM *#ddx Dregerved **xx*x
HEC-1 INPUT
IDvwswews Tswssans Diwswens s wnmems L v wa Bl s wom g Buwiwwwss Tosrows v Blsswowm e 9
KK C6465
KM COMBINE HYDROGRAPHS FROM SUB-BASINS 443 AND 452
HC 2
* DDM wREEN Pregerved *#ETEw
KK R6566
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2256
2257
2258
2259
2260

2261
2262
2263

2264
2285
2266
2267
2268
2269
2270

2271
2272
2273
2274
2215
2276

2297
2278
2279
2280
2281
2282
2283
2284
2285
2286

2287
2288
2289

LINE

2290
2291
2292

2293
2294
2295

KM ROUTE FLOW FROM DIVERSIONS 65 AND 66 TO C1l16

RS 3 FLOW =

RC .05 .035 .05 2435 .0282

RX 1000 1045 1090 1150 1160 1220 1265 1310
RY 25 23 20 10 10 20 23 25

* DDM EEEX Progerved *EREw

KK €lile
KM COMBINE HYDROGRAPHS FROM SUB-BASINS 450 & 451 AND R6364 & R6465
HC 3

* DDM doedenst Pyagafyged Hdedekd

KK BASINS

KM RESERVOIR WITHIN PARCEL 31 2-48 INCH PIPES AT OUTFALL
KM BASIN 5 FEET DEEP

RS 1 ELEV 0

sSv 0 4.5 9.9

SQ 0 69 190

SE 0 2.5 5

* DDM *¥¥E Preserved *¥EEX

KK R116

KM ROUTE FLOW FROM Cl1l6 TO Cl1l17

RS 2 FLOW =1

RC » 05 +085 05 1300 s 0333

RX 1000 1100 1200 1300 1320 1420 1520 1620
RY 13 12 i 10 10 11 12 i3

* DDM * ok ok ok Kk Updated * K ok ok ok

KK 453

KM  SUB-BASIN 453

KM  24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000

KM L = .58 Kb = .058 Adj. Slope = 138.0

BA .060

LG 290 +300 3.280 .820 18.000

uc 2758 .284

uA 0 5 16 30 65 17 84 90 94
UA 100

* DDM *EFFE Preserved FrREEX

KK o i
KM COMBINE HYDROGRAPHS FROM SUB-BASIN 453 AND R116
HC 2

* DDM *hEkd Preservedg Hrvew
HEC-1 INPUT

i 10 7: [N e = 1 & Ve e R S TRERR RSN A tar S L RN Bl ol s 5 Wre .00 559 8 s 9
KK Cc1l18

KM COMBINE HYDROGRAPHS FROM R115 AND C117

HC 2

* DDM ****%x Preserved **¥xx*

KK R118
KM ROUTE FLOW FROM C118 TO DIV7
RS 1 FLOW i
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2296
2297
2298

2299
2300
2301
2302
2303
2304

2305
2306
2307

2308
2309
2310
2311
2312
2313

2314
2315
2316

2317
2318
2319
2320
2321
2322
2323
2324
2325
2326

LINE

2327
2328
2329

2330
2331
2332
2333

RC +019 +O19 019 1500 .024

RX 1000 1012 1016 1020 1035 1038 1043 1055

RY 15 12 11 10 10 11 12 15

* DDM ***x%x% Preserved *****

KK D7

KM OFFLINE BASIN AT NORTH MOUNTAIN RIDGE FLOWS ENTER BASIN OVER
KM 30' WEIR SET AT 5.3' ABOVE THE CHANNEL BOTTOM, Vol = 3.6 A-F
DT BASING6 3.6

DI 0 363 487 563 645 900

DQ 0 2 10 15 25 260

* DDM *x%%* Pregerved *FxA*

KK RTD7

KM RETRIEVE FLOW FROM DIVERSION INTO OFFLINE BASIN

DR BASING6

* DDM ®¥uXEk Preserved FrEdE

KK SD7

KM RETRIEVE FLOW INTO FICTITIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
KM 3.6 ACRE-FEETx43560/36x3600=1.2cfs

RS 1 STOR 0

SV 0 o 3.6 4.0

SQ 0 0.2 1.2 1.5

* DDM waFak Preserved dddws

KK CD7
KM HYDROGRAPH COMBINATION FOR OFFLINE BASIN BLEEDOFF
HG 2

* DDM * Kk K Kk K Updated HEFR R

KK 454

KM SUB-BASIN 454

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999

KM L =1.23 Kb = .051 Adj. Slope = 163.0

BA .180

LG .300 --300 3.780 .560 14.000

uc w378 <395

UA 0 5 16 30 65 T3 84 90 94 97
UA 100

* DDM ¥¥kd* Preseryed *Fwky

*

HEC-1 INPUT

14 | SRR PR PR flzena o fer 2, v 2wz swmen Seesaues Besis s w2 D6 i i & Biwsmins Temwmens Bis v v wia Qsmawan 10
KK C454

KM COMBINE HYDROGRAPHS FROM SUB-BASIN 454 AND CDIV7

HC 2

* DDM kEREX Préserved FEEEX
*

KK R454

KM CHANNEL GEOMETRY OBTAINED FROM 2' CONTOUR MAPPING.
KM ROUTE FLOW FROM C454 TO 415C

RS 3 FLOW =,
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2334
2335
2336

2337
2338
2339
2340
2341
2342
2343
2344
2345
2346

2347
2348
2349
2350

2351
2352
2353
2354
2355
2356
2357

LINE

2358
2359
2360
2361
2362
2363

RC .045 « 035 .045 2200 ~00%
RX 0 .5 i 28 42
RY 5 4 4 0 0
* DDM ***x% Updated *****

KK 415A
KM SUB-BASIN 415A
KM 24-HOUR SCS TYPE II RAINFALL WAS USED

TO FIND TC & R FOR THIS BASIN

KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998

140.0

T 84 90 94

B o o S

ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

BY GAVAN BARKER INC.

OAK STREET BASIN AND STORM DRAIN HYDROLOGY

Fhkhkhkhkhkrhhdhkhhkkhkhdkrhkhhhhkkkrhxhdx*x

o dede e v de v e de e de g de et e de ke dedeode oo de e e e et dede e e de e

KM L =1:21 Kb = .049 Adj. Slope =
BA .280

LG .300 .260 3.630 .710 15.000
uc .400 322

UA 0 5 16 30 65
ua 100

* DDM ¥x¥FE Preserved *FIwH

*

* kkkhkdkhkhkdhkdkhhkhkhhkhkhkhhdhdhhdhhhddhkdhdhdhhdhxk
* kkkkkkhkhkhhhkdkhhkhhhkhhkhkhkhdhhkhhkdhhhhhdkhkkhdk
#* BEGIN OF MODIFICATION
*

* APRIL 2010
* *hkhkkdhkhA Xk ddhdhdhdhkdhkhkhkdhrhkdhhhdhkddrhkhrhdhhrdhxk
* Fhkdkhkhkhkkrkhkkhkhkhkrhbrhkrrrkrkhhhrdhihdhhbdhdddhdhd
*

KK D385GRETRIEVE

KM RETRIEVE DIVERTED HYDROGRAPH (DIV8) THAT SPILLS OVER HAWES ROAD
KM INTO SUB-BASIN 415A.

DR DIV8

*

KK RDIV8 ROUTE

KM ROUTED FLOW FROM DIV8 TO CP415A

KM CHANNEL GEOMETRY OBTAINED FROM 2' CONTOURS.

RS 5 FLOW

RC 0.045 0.040 0.045 5940 0.0249 0.00

RX 0.00 1.00 40.00 46.00 66.00 72,00 112.00 113.00

RY 3.00 2.00 1.50 0.00 0.00

HEC-1 INPUT

TDus s cor it o170 Tl es goriessergasine e oiereoimie | EE Wi om0 5

KK CP415A

1...50 2.00 3..000

KM Combine contributing hydrographs to the Las Sendas channel. This

KM includes routed hydrographs from 415B

and R454, flow diverted directly into

KM the channel from CPSD45, and the runoff hydrograph from subbasin 415A
KM GB MODIFIED: ADD RETRIEVE DIV8 AND ROUTE RDIV8 AND CHANGE HC FROM 3 TO 4.

HC 4
DDM kxkkk Preserved *Fxxk

S

hkhhkdhkhkkhkkhkhhkdhkhhhhhhhhhdhhhhhdhhhkhhhrhhhhhhhkdhhhkhkhhdhdhhkdhkdhhhhdbhkhbdrhhrdrdrhhkrhhhdhx

EX R R XT RS R h B R e R e e gk g g g e G e e e e R e e e e ek b R e e e B

END OF MODIFICATION BY GAVAN BARKER INC.
OAK STREET BASIN AND STORM DRAIN HYDROLOGY
APRIL 2010

R A AR AR AR S SRR RS ER SRS o s s e EE et s RS AR X R SRS RER SR EEE RS SRS E XS
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2364
2365
2366
2367
2368

2369
2370
2371
2372
2373
2374
2375
2376
2377
2378

2379
2380
2381
2382

2383
2384
2385
2386
2387
2388
2389

LINE

2390
2391
2392
2393
2394
2395
2396
2397
2398
2399

2400
2401
2402

I R e S RS RS R SRS SRS R s

i

KK
KO
KM
KM
DR

RMCDB
3
Retrieve flow that remained in the storm drain and goes to the McDowell Road
detention basin
MCDB

* DDM ¥XXAF Preserved *FEFE¥

KK
KM
KM
RS
sV
SV
SQ
SQ
SE
SE

*

SMCDB
McDowell Road Basin - outlet is a 48-inch storm drain with restricter to the
channel

il STOR 0

0 0.23 Q.57 1.01 1.56 223 3.02 3.93 4.99 6.20

7 .58 9. 15
0 16 35 54 Tl 86 97 107 116 127
144 1731

1630 1631 1632 1633 1634 1635 1636 1637 1638 1639
1640 1641

* DDM Fhrwd Dreserved *ddek

KK CPLSCH

KM Combine discharge from McDowell Road basin with the flows in the Las Sendas
KM channel

HC 2

%

* DDM Fakdck Dreserved FEdds

KK R415A

KM CHANNEL GEOMETRY OBTAINED FROM 2' CONTOUR MAPPING.

KM ROUTING OF FLOW FROM C415A TO 455C

RS 2 FLOW =1

RC .045 +03 .045 4100 .024

RX 0 ] 1 8 16 23 23.5 24
RY 8 8 8 0 0 8 8 8

* DDM * Kk ok x Updated * Kk Kk

KK
KM
KM
KM
KM
BA
LG
uc
9029
UA

HEC-1 INPUT

455
SUB-BASIN 455

24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .993
L =1.70 Kb = .041 Adj. Slope = 146.0
1. 110,
270 .280 3.700 .640 24.000
.421 .204
0 5 16 30 65 i 84 90 94 97
100

* DDM E¥Edd Prese¥yved xrirx

KK
KM
KM

D455
DIVERT FLOW INTO ONLINE DETENTION BASIN
DETENTION/RETENTION BASINS LOCATED WITHIN LAS SENDAS ADDENDUM III

-110-

PAGE 65



2403
2404
2405
2406
2407

2408
2409
2410

2411
2412
2413
2414
2415
2416

2417
2418
2419

2420
2421
2422

2423
2424
2425
2426
2427
2428
2429
2430
2431

LINE

2432
2433
2434
2435
2436
2437

2438
2439
2440
2441
2442

KM FOR BASIN #: 30 34 43 47&58

KM MAXIMUM VOLUME DIVERSION = 74.1 acre-feet
DT BS455 74.1

DI 0 10000

DO 0 10000

* DDM Ay Preseyved FHEEE

KK RT455

KM RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN
DR BS455

* DDM ***x%x* Preserved **x*¥

KK 5455

KM RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
KM 74.1 ACRE-FEETx43560/36x3600=25cfs

RS y STOR 0

SV 0 ;01 74.1 100.0

SQ 0 3.0 25 250.0

* DDM FXXEER Preserved THEEE

KK C455

KM HYDROGRAPH COMBINATION FOR SUB-BASIN 455 AND DIVERTED BASIN STORAGE OF 455
HC 2

%

KK CC455

KM HYDROGRAPH COMBINATION OF 420A, R415A AND C455
HC 3

* DDM xxwk Pregerved FHRERX

KK
KM
KM
KM
KM
RS
SV
SQ
SE

5440

SPOOK HILL FRS PLANS DATED 6/15/77
OUTLET PIPE=7'x7.5'RCBC; L=70 INLET INV.=1566; OUTLET INV.=1566
EMERGENCY SPILLWAY ELEV.=1582; PRINCIPLE SPILLWAY ELEV.=1577.5
STORAGE VOLUME BELOW PRINCIPLE SPILLWAY FOR SEDIMENT = 271 ACRE-FEET

i STOR 0
0.0 81 211.0 265.72 692.96 896.16 1120.0 1630.34 2230.9 3311.%68
0.0 1.0 3.0 8.0 515.00 780.00 825.00 3184.7 7426.0 16007.3

577.0 578.00 579.00 579.36 581.86 &582.86 583.86 585.86 b587.86 590.86

* DDM r¥FEH Pregerved FHwrE

KK
KM
RS
RC
RX
RY

HEC-1 INPUT

....... [ . M. | S (S pa—g. ;USSR - S O———— - TN (O & 0
R455
ROUTE FLOW FROM SPOOK HILL FRS TO SUB-BASIN 480
15 FLOW =1
.035 .025 .035 7000 .0002
0 i} 2 28 58 84 85 86
13.5 13.5 13.5 0 0 13.5 18.5 13.58

* DDM * ok Kk Kk Updated * ok ok Kok

KK
KM
KM
KM
KM

480
SUB-BASIN 480
24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .996

L =1.21 Kb = .042 Adj. Slope = 165.0
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2443
2444
2445
2446
2447

2448
2449
2450
2451
2452
2453
2454
2455

2456
2457
2458

2459
2460
2461
2462
2463
2464

2465
2466
2467

2468
2469
2470

LINE

2471
2472
2473
2474
2475
2476

2477
2478
2479
2480
2481
2482

BA
LG
uc
UA
UA

. 131
w210 .270 3.580 .730 27.000
+325 .148
0 5 16 30 65 U 84 90 94 97
100

* DDM =adrd Pragerved d&vEs

KK D480
KM DIVERT FLOW INTO ONLINE DETENTION BASIN
KM DETENTION/RETENTION BASINS LOCATED WITHIN LAS SENDAS ADDENDUM III
KM FOR BASIN #: 18 & 26
KM MAXIMUM VOLUME DIVERSION = 16.5 acre-feet
DT BS480 16:5
DI 0 10000
DQ 0 10000
* DDM FEEES Preserved FHExdd
KK RT480
KM RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN
DR BS480
* DDM ***x** Preserved *****
KK S480
KM RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
KM 16.5 ACRE-FEETx43560/36x3600=5.5cfs
RS I STOR 0
sV 0 L 16.5 30.0
SQ 0 3:0 5.6 50.0
* DDM ***%% Preserved **¥*%
KK C480
KM HYDROGRAPH COMBINATION FOR SPOOK HILL FRS
HC 2
* DDM wkwkd Praserved FrFEd
KK cCc480
KM HYDROGRAPH COMBINATION AT SUBBASIN 480
HC 2 0731
* DDM **kx* Preserved *xkxx
HEC-1 INPUT
IDsvmanns Lossanus Do e wE i R 45w sm s Bisswsms I —_ Fovoncwn Buvewenn - JO. 10
KK R480
KM ROUTE FLOW FROM SUB-BASIN 480 TO SUBBASIN 462
RS 1 FLOW =1
RC .035 025 »035 2800 .0002
RX 0 i 2 28 58 84 85 86
RY 135 13.5 13.5 0 0 13.5 135 13.5

* DDM * K ok K x Updated * %k Kk ok k

KK
KM
KM
KM
KM
BA

456
SUB-BASIN 456
24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN

THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998
L= .94 Kb = .045 Adj. Slope = 315.0
.260
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2483
2484
2485
2486

2487
2488
2489
2490
2491
2492

2493
2494
2495
2496
2497
2498

2499
2500
2501
2502
2503
2504

2505
2506
2507
2508
2509
2510
2511
2512
2513
2514

LINE

2515
2516
2517

2518
2519
2520
2521
2522
2523

LG .300 .380 5.600 .200 12.000

uc .217 . 139

UA 0 5 16 30 65 77 84 90 94 97
UA 100

* DDM REFXE Proservwed *FEFEF

KK D1

KM DIVERT FLOW INTO OFFLINE DETENTION BASIN

KM WEIR FOR BASIN SET AT 4 FEET ABOVE CHANNEL BOTTOM

DT BASIN1 4.0

DI 0 Ll & 187.9 234.4 8777 789.9 1025.5 1280,9 1555.7
DQ 0 0 0 47.7 248 381.8 533.6 701..5 884

* DDM FhEE* Preserved FEEaE

KK cp2

KM SPLIT OUT FLOW FOR WASHES THAT FLOW TO THE SOUTH FROM

KM WASHES THAT DRAIN TO THE WES, SOUTHERN WASHES FED BY 30" & 24" PIPE
DT WA30

DI 0 11.1 127.9 189.6 329.7 408 491 .9 579.4 6727
DQ 0 1 O 38.4 48.2 63 69.5 76 81 86
* DDM kxEA® Preserved FndEd

KK R456

KM ROUTE FLOW FROM SUB-BASIN 51 TO C101

RS 2 FLOW =

RC .05 035 «05 3800 .044

RX 1000 1010 1020 1036 1041 1057 1067 1077

RY 14.88 14.44 14 10 10 14 14.44 14.88

* DDM * Kk x k% Updated * %k * k%

KK 457

KM SUB-BASIN 457

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999

KM L =1.01 Kb = .045 Adj. Slope = 308.8

BA .190

LG .270 .330  3.950 .460  6.000

uc 237 .195

UA 0 5 16 30 65 77 84 90 94 97
UA 100

* DDM *hkdkk* Preserved ¥FFhE%
HEC-1 INPUT

BB e s tans | PR Bk e e S Bicsise e g Bt 470 K% - IR Bovioovmn B oo s B ww v wim Do minn 10
KK €101

KM COMBINE HYDROGRAPHS FROM SUB-BASINS 50 AND 51

HC 2

* DDM ****x*x Preserved ****x

KK D3

KM RESERVOIR AT THE EDGE OF THE PROPERTY FLOW FROM CHANNEL

KM DIVERTED INTO OFFLINE BASIN A 25' WEIR SET AT ELEVATION 1808 FT
DT BASIN2 5.0

DI 0 36 70 110 180 313:5 402 500.9

DQ 0 0 0 0 0 67.5 124 190.9

* DDM $EEXX Preserved FrREE¥
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2524
2525
25216

2527
2528
2529
2530
2531
21532

2533
2534
2835

2536
2537
2538
2539
2540
2541

2542
2543
2544
2545
2546
2547
2548
2549
2550
2551

LINE

2552
2553
2554

2555
2556
2557
2558
2559
2560

2561
2562

KK RTD3
KM RETRIEVE FLOW FROM DIVERSION INTO OFFLINE BASIN
DR BASIN2

* DDM ¥¥EE* Preserved FEFE¥

KK SD3

KM RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
KM 5.0 ACRE-FEETx43560/36x3600=1.7cfs

RS di STOR 0

sV 0 01 5

SQ 0 Qa7 1.7

* DDM FHEFF Preserved *wExE

KK €Eh3

KM HYDROGRAPH COMBINATION FOR OFFLINE BASIN BLEEDOFF

HC 2

* DDM **rxk Preseryved *rrss

KK R101

KM ROUTE FLOW FROM SUBBASIN C101 TO C103

RS 5 FLOW =,

RC .08 «035 .05 1450 .05

RX 1000 1010 1020 1036 1041 1057 1067 1077
RY 15 14.5 14 10 10 14 14.5 15

* DDM * ok kK k Updated * Kk Kk

KK 458

KM SUB-BASIN 458

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999

KM L = .76 Kb = .048 Adj. Slope = 299.0

BA .190

LG .290 +330 5.800 .190 6.000

uc .204 s i o

UA 0 8 16 30 65 Z7 84 90 94 97
UA 100

* DDM ¥XFXF Pregerved FrExFx

HEC-1 INPUT

EDis wow sruvea Livuwuwas Bloriwsiwese . R 4o, Bie: avia miw ace - S Armaginy Bl w008 00 ;2 P 10
KK clo3

KM COMBINE HYDROGRAPHS FROM SUB-BASIN 55 AND C101

HC 2

* DDM *HEdh Preserved *Hrwr

KK R103

KM ROUTE FLOW FROM SUBBASIN C103 TO C106

RS 1 FLOW =1

RC .05 035 .05 900 .03

RX 1000 1010 1020 1030 1050 1060 1070 1080
RY 13.16 12.83 125 10 10 12,5 12.83 13..16

* DDM ***** Preserved *x**¥

KK RT30
KM RETRIEVE DIVERTED FLOW FOR WASH BELOW 30 INCH PIPE
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2563

2564
2565
2566
2567
2568
2569

2570
2571
2512

2573
2574
2575
2576
2577
2578
2579

2580
2581
2582
2583
2584
2585

2586
2587
2588

LINE

2589
2590
2591
2592
2593
2594
2595
2596
2597
2598

2599
2600
2601

DR WA30
* DDM ERERE Preserved *rrEx
KK R30
KM ROUTE FLOW FROM WASH DIVERSION TO COMBINE C52
RS i FLOW =7,
RC «B3 + 035 + 05 1630 05
RX 1000 1010 1020 1036 1041 1057 1067 1077
RY 15 14.5 14 10 10 14 14.5 15
* DDM ExFRd Pregerved waddd
KK RTB1
KM RETRIEVE DIVERTED FLOW FROM BASIN 1
DR BASIN1
* DDM **x**k* Preserved ***Fx
KK Bl
KM ROUTE FLOW THROUGH OFFLINE DETENTION BASIN
KM FLOW OUTLETS THROUGH A 30 INCH OUTLET PIPE
RS 1 ELEV 0
sV i ¥ 1.4 2,3 2.7 4.0
SQ 0 5 16 28 32.5 37
SE 0 3 2 3 3.5 4
* DDM Xkt Preseryved THEh®
KK RB1
KM ROUTE FLOW FROM BASIN DIVERSION TO COMBINE C52
RS 3 FLOW =1
RC 05 + 035 «05 1720 +05
RX 1000 1010 1020 1036 1041 1057 1067 BT
RY 15 14.5 14 10 10 14 14.5 13
* DDM Fhdkdk DPregerved *xdEw
KK CDIV
KM COMBINE FLOWS FROM WA30 AND BASIN 1
HC 2 w2
* DDM * Rk kK Updated A
HEC-1 INPUT
13 1 T . | 2awnn s Bawawsws 4o, L S I Tov ow wom o < SR g
KK 459
KM SUB-BASIN 459
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000
KM L = .35 Kb = .052 Adj. Slope = 251.6
BA .030
LG «220 «300 3+330 « 710 8.000
e vl B2 187
872 0 5 16 30 65 77 84 90 94
uA 100
* DDM *kkkk Pregerved *Frrk
KK c52
KM COMBINE FLOWS FROM SUB-BASIN 52 WA30 AND BASIN 1
HC 2
* DDM EXXFE Preserved FrFEH
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2602
2603
2604
2605
2606
2607

2608
2609
2610
2611
2612
2613
2614
2615
2616
2617

2618
2619
2620

2621
2622
2623
2624
2625
2626
2627

LINE

2628
2629
2630
2631
2632
2633

2634
2635
2636
2637
2638
2639
2640
2641
2642
2643

ROUTE FLOW FROM SUBBASIN 52 TO C102

FLOW =1

035 .05 2000 .05

1010 1020 1036 1041 1057 1067 1077
14.5 14 10 10 14 14.5 15

* %k x Updated EEE

ASIN 460

24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN

BASIN USED RAINFALL REDUCTION FACTOR OF .999
.62 Kb = .058 Adj. Slope = 194.0
.260  3.740 .690 27.000
.160
5 16 30 65 77 84 90

*%% DPreserwved Fh¥Ex

COMBINE HYDROGRAPHS FROM SUB-BASINS 52 AND 53

**% Preserved ***¥*

RESERVOIR AT CLUBHOUSE LOCATION 1-30 INCH PIPE AT OUTFALL
BOTTOM OF BASIN AT 6 FEET ABOVE 1795 ELEVATION

ELEV 0
0 0 0 .34 1.59 T B 1:986
22 45 47 .4 48 51 57 62
1799+ 8 1800 1800.4 1800.5 1801 1802 1803
**%* Preserved ****¥
HEC-1 INPUT
S0 g ww Dovis 5@ 5w - PR ' S Bl o ot e rurce Beviwnne [ ispmsmmsc ol B..
ROUTE FLOW FROM C102 to C1l06
FLOW -1
03 <05 2750 0375
1010 1020 1052 1086 1118 1128 1138
18.4 18 10 10 18 18.4 19.2

*k%k Updated * Kk * Kk *x

ASIN 461

94

2:138
67
1804

24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN

KK R52
KM

RS 3
RC U5
RX 1000
RY 15
* DDM %
KK 460
KM SUB-B
KM

KM THIS
KM L =
BA .140
LG .250
uc .242
UA 0
UA 100
* DDM * %
KK €102
KM

HC 2
* DDM * *
KK BASIN3
KM

KM

RS 1
SA 0
SQ 0
SE 1795
* DDM * %
EBivs wiw aie 1
KK R3
KM

RS 5
RC + 05
RX 1000
RY 19.2
* DDM Rk
KK 461
KM SUB-B
KM

KM THIS
KM L =
BA . 120
LG <270
uc 27 1
UA 0
UA 100
* DDM * %

BASIN USED RAINFALL REDUCTION FACTOR OF .999
.83 Kb = .052 Adj. Slope = 181.0
.250 4.250 .450 21.000
+250
5 16 30 65 77 84 90

*xk Preserved *akEd
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2644
2645
2646

2647
2648
2649

2650
2651
2652
2653
2654
2655

2656
2657
2658
2659
2660
2661
2662
2663
2664
2665

LINE

2666
2667
2668

2669
2670
2671

2672
2673
2674
2675
2676
2677

2678
2679
2680
2681

KK
KM
HE
* DDM

KK
KM
HC
* DDM

KK
KM
RS
RC
RX
RY
* DDM

KK
KM
KM
KM
KM
BA
LG
uc
UA
UA
* DDM

KK

HC
* DDM

KK
KM
HC
* DDM

KK
KM
RS
RC
RX
RY

*

* DDM

KK
KM
RS
RC

C1l04
COMBINE HYDROGRAPHS FROM SUB-BASIN 54 AND R102
2
* kk k k Preserved * Kk Kk k&
C106
COMBINE HYDROGRAPHS FROM SUB-BASIN C103 AND C104
2
* % Jo ek Preserved * Kk * % %
R106
ROUTE FLOW FROM C106 TO C49
2 FLOW =1
.05 035 +05 3950 .033
1000 1010 1020 1030 1050 1060 1070 1080
13.16 12.83 1258 10 10 12:8 12.:83 13186

etk ke ok Updated e o ke ke

462
SUB-BASIN 462
24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998

L= .97 Kb = .045 Adj. Slope = 297.7
.301
.300 .330 5..300 .240 12.000
225 w137
0 5 16 30 65 77 84 90 94 97
100

**%%%* Preserved *****
HEC-1 INPUT

NI D Bins 100 0o 0 SR B rores rosis vt Blies asim o Bl e s 001 R Bl wrar o L 10
C56
COMBINE HYDROGRAPHS FROM SUB-BASIN 56 AND C106
2
* kK k% Preserved * %k Kk k Kk
C462
COMBINE HYDROGRAPHS AT SUBBASIN 462
2 2.09
* Kk Kk ok x PreSerVed * %k % %
R462
ROUTE FLOW FROM SUB-BASIN 462 TO SUB-BASIN 500 (First Channel Reach)
1 FLOW =1
+025 +025 +025 1800 .005
0 1 20 82 62 74 93 94
13 12 12 0 0 12 12 13
dhkdkkx Preserved * k ok k ok
RR462
ROUTE FLOW FROM SUB-BASIN 462 TO SUB-BASIN 500 (Second Natural Wash Reach)
3 FLOW =1
055 .05 ..0B5 4700 « 05
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INPUT
LINE

NO.

57

67

13

9

92
89

97
95

98

107

2682
2683

2684
2685
2686
2687
2688
2689
2690
2691
2692
2693

2694
2695
2696
2697

(V)

(<)

RX 0 1 2 28 58 84 85 86
RY 13.5 13..5 13.5 0 0 13.5 13.5 13.5
* DDM & XK Updated xRk ddk
KK 500
KM SUB-BASIN 500
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .994
KM L =2.77 Kb = .042 Adj. Slope = 286.8
BA .930
LG +350 .400 6.000 «170 9.000
uc .421 333
UA 0 3 5 8 12 20 43 75 90
UA 100
* DDM rukEk Pregerved *FdEs
KK Cc500
KM HYDROGRAPH COMBINATION FOR THE ENTIRE WATERSHED AT THE SALT RIVER
HC 2 3402
VA
SCHEMATIC DIAGRAM OF STREAM NETWORK
ROUTING (-—->) DIVERSION OR PUMP FLOW
CONNECTOR (<==-=) RETURN OF DIVERTED OR PUMPED FLOW
10
v
Y
R10
v
v
R12
20
mm————— > BS20
D20
<mmmmm—— BS20
RT20
A%
v
S20
G20z mssamepEimsE SRS RN AW
v
v
R20
40
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126
123

131
129

132

138

141

154
151

159
157

160

166

169

193

206
203

211
209

212

218

Smm—————— > BS40
D40
<—————== BS40
RT40
v
v
S40
Cl0is s 5% 3 50 2 850 %558 % 505 515 5 5.4
60
§ ———— > BS60
D60
Lmmmm——m BS60
RT60
v
\Y%
SB60
EBO e W G N e e s e s
v
v
S60
v
v
R60
v
v
RR60
80
e > BS80
D80
<mmmm—— BS80
RT80
\Y%
\Y%
S80
C8D s s wowewons
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221 EC80: o5 7 ¥ 7%= 05
v
v
224 R80
230 . 100
243 » N e > BS100
240 . D100
248 " . g i o BS100
246 . . RT100
\
v
249 S100
255 EY00.ssmemsmsnamonossmomenss
\
v
258 R100
264 120
2707 3 p i > BS120
274 ¥ D120
282 % 8 A e BS120
280 . o RT120
v
B s i
283 % ¥ 5120
289 Cl20sswsssmansmsnsmemomeniind
\Y
v
292 R120
298 140
311 v  SE— > BS140
308 " D140
316 . . e BS140
314 2 . RT140
v
\Y
317 5140
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323

326

336

342

348

361
358

366
364

367

373

376

386

389

399

405

425

432

160

210

R210

240

220
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452

459

491

514

523

544

554

557

576

C260

R260

260
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579

588

598

601

610

620

623

631

646
641

651
649

652

661

674
671

694

697

v
R280

300

CB00: w55 5w sw w3
v
v
R300

305A

EB05 atsotorions oto wiivite
v
v
R305

320B1

D320B1

C320BL+ s wre s w10 ois =

350

D350

v

v

R350

C310

\Y

v

R310

------- > B320B1
Kmmmm e B320B1
T320B1
\
\Y%
$320B1
——————— > SF350
310
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704 . " 305B

\Y
. ¥ v
714 v ¥ R305B
T2l J : e 320B2
736 g . ¥ g~ > B320B2
731 . . . D320B2
741 . * . 3 B B320B2
738 5 2 i . T320B2
\Y
\Y
742 S320B2
748 . CB2OBZ + o0 00w win win v oo s sions st Bk dich, 89 8 0606 % 5 3 8 8
v
s v
15% . R320B2
758 . . 340B
Ji3 % 5 i > BS340B
768 " v D340B
778 % . . G BS340B
776 § . . RT340B
v
§ . . \
779 i ‘ . S340B
785 C340Bu e somsmsmewswvmsiensosms
790 ‘ 4 T > BS340
788 5 DD340B
795 8 . 5 Cmmmm e BS340
793 . . RT340
\Y
. ¥ \Y
796 . 2 SS340B
802 5 CD3A0B: sio wis s ovi o5 9
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807
805

808

815

825

831
828

836
834

837

843

846

853

856

863

876
873

881
879

Lmmmmm SF350
RT350
v
v
RR350
355
C355.s v 58 o5 0w 38
——————— > BS355
D355
L—m==——= BS355
RT355
v
v
8355
EE3585i s s swswmawss
v
v
R355
CE340B v swswswsesn
v
v
R340B
340A2
o s > B340A2
D340A2
R it B340A2
T340A2
v
v
S340A2
CHAORZ ¢ 5 58 s 5o e Fos ik w0 o0 cwior miier @
v
v
R340A2

CC320B.vcvewsvewen
b4

-125-



\Y
901 R320B
910 320A
925 2 § TE—— > BS320A
920 ¥ D320A
930 . . s BS320A
928 s ¢ RT320A
\%
\Y
931 S$320A
237 C320.a oo e 5ea i 6w 0 s 0w o w e Wi
940 . 340A1
955 & o > B340Al1
950 . D340A1
960 2 s R — B340A1
958 . . T340A1
\Y
. . v
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