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1.0 Introduction

The Pima Road Three Basins (PR3B) system consists of a series of in-line detention
basins connected by open channels and closed conduit conveyance facilities.
Regional and local collector channels convey runoff from the contributing watershed
to the basins or to the inlets of the various conveyance facilities. This is for the entire,
fully developed regional drainage system. The City of Scottsdale will develop this
system in two phases. Phase 1 includes the entire system south of the Deer Valley
Basin (DVB). In addition, during Phase 1 an interim sized DVB will be constructed.
Construction of Phase 2 will not begin for several years. Therefore, it is necessary to
analyze the impact of the existing condition watershed on the Phase 1 improvements.

The basis of the watershed hydrology used in this analysis including mapping,
methodology and model input parameters is presented in the Watershed Hydrology
and Concept Design Report (November 1997). That report was issued as a final draft
in January 1997 under the title Desert Greenbelt Project, Pima Road Channel, Design
Hydrology Memorandum, by George V. Sabol Consulting Engineers, Inc. (GVSCE).
That report was prepared and submitted as part of the design review of the Pima Road
Channel for the City of Scottsdale by GVSCE. In October 1996, the firm GVSCE
was acquired by Stantec Consulting Inc. and the design review was subsequently
completed by GVSCE. The previous Design Hydrology Memorandum by GVSCE
was finalized by Stantec as part of the PR3B Project and was submitted as the
Watershed Hydrology and Concept Design Report, November 1997, which is herein

referred to as the Concept Hydrology Report.

The PR3B designs and analyses have identified areas and locations within the project
watershed that require refinement or revision. These modifications to the Concept
Hydrology Report are documented in the Ultimate Condition Design Hydrology

Memorandum, March 1999. Unless otherwise noted, all hydrologic modeling

parameters and methodologies are the same as those presented in the Ultimate

Condition Design Hydrology Report.

The Interim Condition Design Hydrology Report serves the following purposes:

1. To provide the design hydrology for the Phase 1 Deer Valley Basin.
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2. To confirm that discharges for interim conditions in the Pima Road Storm Drain
and the Pima Road Conduits (to be constructed during Phase 1 to ultimate

hydrology conditions) are not exceeded under interim conditions.

3. To confirm that design discharges and maximum water surface elevation in the
Pima Freeway East-Basin (to be constructed during Phase 1 to ultimate hydrology

conditions) are not exceeded under interim conditions.

It is noted that interim and ultimate hydrology conditions for the Pima Freeway West-
Basin are identical. That is, the drainage area is the same, which is contingent upon
the extension of the Powerline Corridor Channel so that discharge from the channel
drains to the East-Basin rather than the West-Basin. Also, hydrologic land use for the
West-Basin assumes existing conditions for both the interim and ultimate hydrologic
analyses. This requires that retention, or other equivalent drainage facilities, be
utilized in that drainage area as the land develops to restrict runoff peak discharges

and volumes to those for existing conditions.
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2.0 Watershed Base Maps

All watershed maps for this design report essentially duplicate those used in the
Concept Hydrology Report, with the exception of any of the changes previously

discussed. Table 1 summarizes the watershed maps used for this design report.

TABLE 1
Summary of watershed maps
Map Map Title Description Map Scale
Name
(9] 2 ©) @
Plate 1  Overall General map of the entire watershed 1 inch = 1,000 feet

Watershed Map  showing all subbasins and points of
concentration (2 sheets).

Plate2 DC Ranch Onsite Map of subbasin delineation’s, 1 inch = 300 feet
Watershed Map  identifications, and routing
schematic per Wood/Patel &
Associates, Inc.

Plate 3  Grayhawk Onsite Map of subbasin delineation’s, 1 inch =400 feet
Watershed Map identifications, and routing
schematic per Development
Engineering, Inc..

Topographic base mapping for the project hydrology is supplied by the City of
Scottsdale. That mapping is either 1-foot or 2-foot contour interval topography
compiled at a plan scale of 1 inch = 100 feet and is based on 1993 aerial photography.
Survey control for the mapping was provided by Greiner, Inc. and the
photogrammetry was performed by Michael Baker Jr. Consulting Engineers, Inc.

On-site hydrology maps for DC Ranch and Grayhawk are respectively shown in the
Ultimate Condition Design Hydrology Report (Plates 2 and 3). DC Ranch hydrology
modeling and mapping were obtained from Wood/Patel & Associates, Inc. Grayhawk

hydrology modeling and mapping were obtained from Development Engineering, Inc.
Subbasin naming and concentration point numbering for each of the models are
maintained, and minor operational adjustments were made for insertion of those
models into the PR3B modeling. In general, however, the models for both

developments are unchanged.
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3.0 Hydrology

The existing condition watershed, herein referred to as the interim condition
watershed, as it impacts Phase 1 improvements is shown schematically in Figure 1.
The “screened” subbasin lines represent the ultimate condition watershed where it
differs from the interim condition. During interim conditions, only subbasins S51.1,
1A1, 1A2 and 1B will contribute runoff to the Phase 1 improvements upstream of the

Deer Valley Road alignment.

Runoff from subbasin S51.1 is intercepted by the DC Ranch collector channel and
routed to the Phase 1 DVB. Runoff from subbasins 1A1, 1A2 and 1B is intercepted
by collector channels that follow the Deer Valley Road alignment along the northern
boundary of the Grayhawk development. Those channels convey runoff south
through the development, ultimately discharging to natural washes at the

southwestern boundary of the development along the Powerline Corridor.

The hydrologic models for the interim condition as opposed to the ultimate condition

hydrologic models differ as follows:

1. The drainage area is reduced from 11.05 square miles for the ultimate condition to
6.9 square miles. See Figure 1 which illustrates areas not draining to the Phase 1
PR3B facilities.

2. The Happy Valley Basin (HVB) and conveyance facility from HVB to DVB are
not constructed during Phase 1. That results in a loss of the detention capacity of
the HVB.

3. Land use and hydrologic parameters for subbasins S51.1, 1A1, 1A2, 1B, 51B and
51C are adjusted from fully developed conditions in the ultimate condition models

to existing conditions in the interim condition models.
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3.1

REFINEMENTS AND REVISIONS

In general, the watershed delineation and subbasin modeling parameters for the
interim condition watershed are the same as what is presented in the Ultimate

Condition Design Hydrology Report, with the exception of the following specific

changes (See Plate 1 for reference to model naming):

e All subbasin, routing and combine operations upstream of the Deer Valley Road

alignment with the exception of the subbasin operation for S51.1 are removed.

e Three interim subbasins; 1A1, 1A2 and 1B are added to model off-site runoff to
the Grayhawk development. Rainfall losses for those subbasins (specifically SCS
Curve Number and percent impervious) are estimated to reflect current soils and

land use conditions.

e Rainfall losses for DC Ranch off-site subbasins 51B and 51C are changed to

reflect current soils and land use conditions.

e All subbasin, routing and combine operations upstream of the Pima Freeway

West-Basin are removed.

e The watershed area on the PH record for the rainfall modeling of the 50- and 100-

year, 24-hour storms is changed from 11 square miles to 6.9 square miles.
e Added combine operation C1A to provide a peak off-site discharge for Grayhawk.

e Added routing operation R1A1 to route flows from off-site subbasin 1Al to the
Grayhawk boundary.

Table A-1 of Appendix A summarizes the revised/refined subbasin modeling

parameters for the interim condition hydrology models.

Currently the Powerline Corridor Channel, which was built as part of the Grayhawk
development drainage system, ends at a box culvert under Thompson Peak Parkway.
Runoff conveyed by this channel exits the culvert and flows southwesterly at natural
grade in numerous small watercourses. The Powerline Corridor Channel ultimately
will be extended south to the Pima Freeway East-Basin. During Phase 1, the
Powerline Corridor Channel will be extended so that discharge enters the East-Basin

rather than the West-Basin. At the time this report was prepared, the details of this
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3.2

partial extension are not finalized. Therefore modeling of the extended Powerline
Corridor Channel downstream of Thompson Peak Parkway and the subbasins south of

the proposed channel are unchanged from the ultimate condition modeling.
DETENTION BASIN ROUTING CHARACTERISTICS

The design discharges for the Phase 1 improvements are contingent upon the routing
characteristics of the detention basins. Since the PR3B system north of DVB will not
be constructed during Phase 1, there will be no significant runoff that will enter the
basin from the north. Therefore, an interim condition DVB is to be constructed which
will receive runoff from the DC Ranch Collector Channel. That basin is sized such
that the timing and magnitude of the peak outflow is the same as for the ultimate
condition. This allows for the construction of the ultimate outlet works during Phase
1 so that during Phase 2, only the impoundment area will need to be enlarged. The
Phase 1 DVB stage-storage-discharge relations along with supporting technical

calculations are provided in Appendix B.
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4.0 Watershed Model Results

The ultimate condition rainfall design criteria are unchanged for the interim condition
model. Modeling is performed for the 100-year, 6-hour; 50-year, 24-hour and 100-
year, 24-hour storms for both clogging and no clogging of the basin outlets. Five
HEC-1 models are developed for the design of the Phase 1 DVB and the analysis of
the interim condition watershed on the Phase 1 drainage facilities. Table 2 provides a

brief summary of the various interim condition HEC-1 models:
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TABLE 2

Brief Description of Interim Condition HEC-1 Models

STORM
Frequency Duration Outlet Conditions
Model Years Hours DVB PFE-B Model Purpose

I-1 100 6 u u Design discharge for DVB and maximum discharge from
PFE-B for comparison to result from I-3.

[-2 100 6 c c Maximum water surface elevation in DVB and maximum
water surface elevation in PFE-B for comparison to results
from I-4.

I-3 50 24 u u Maximum discharge from PFE-B for comparison to results
from I-1.

[-4 50 24 c ¢ Maximum water surface elevation in DVB and maximum
water surface elevation in PFE-B for comparison to results
from I-2.

[-5 100 24 c 8 Determination of interim condition inundation limits for
PFE-B.

NOTES:
u: No clogging of the basin outlet
¢! 50% clogging of the basin outlet
DVB: Deer Valley Basin
PFE-B Pima Freeway East-Basin
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Printouts of the output files for the HEC-1 models are provided in Appendices C
through G. Digital input and output files are provided as Appendix H.

Table 3 summarizes the peak discharges for key locations and subbasins within the
interim condition watershed upstream of the Pima Freeway East-Basin. Also
summarized is the corresponding ultimate condition peak discharge. All of the
discharges shown in the table are for the 100-year, 6-hour storm with no clogging of

the basin outlets.

TABLE 3

Summary of Peak Discharges
for both the Interim and Ultimate Conditions

100-yr, 6-hr
Peak
Drainage Area Discharges
HEC-1ID Interim  Ultimate Interim Ultimate
sq. miles sq. miles cfs cfs
S51.1 1.13 1.13 1,058 1,058
DVDB-0O 1.13 6.14 246 251
C52A 1.26 6.27 374 389
C52 2.90 7.92 2,210 2,227
CPCS 3.00 2.10 1,475 1,242
C53 3.08 8.10 2,442 2,436
C53A 3.42 8.43 2,875 2,850
SCN6B 0.05 0.05 158 158
SCN6D 0.04 0.04 68 68
SCN6C 0.14 0.14 347 347
SCNS5C 0.19 0.19 240 240
SCN6E 0.04 0.04 35 35
EAST-I 6.93 11.05 4,426 4,381

The interim condition peak discharges for concentration points CPCS5, C53, C53A and
EAST-I are greater than those calculated for the ultimate condition. With the
exception of the discharge at CPCS5, the increase is less than 2% and does not impact
the hydraulics of the conveyance system at these points. Concentration point CPCS is
at the southern boundary of the Grayhawk development. The increase in the peak
discharge for the interim condition compared to the ultimate condition is
approximately 16%. This requires that the extension of the Powerline Corridor

Channel be designed for the interim condition discharge.
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5.0 PR3B Detention Basin Performance

The ultimate condition DVB outlet works are to be constructed as part of the Phase 1
improvements. The Phase 1 DVB impoundment area is sized such that the basin peak

outflow and hydrograph timing are similar to that for the ultimate condition.

The Pima Freeway East-Basin is designed to detain runoff from the ultimate condition
watershed. Since it will be several years before construction of the entire PR3B
system is completed, the basin must also adequately detain the runoff from the interim

condition watershed.

Table 4 summarizes the physical characteristics of the DVB for both the interim and
ultimate conditions. There is no change in the Pima Freeway East-Basin physical
characteristics for the interim condition. Table 5 summarizes the operational
performance of both the DVB and Pima Freeway East-Basin for the interim and

ultimate conditions.
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TABLE 4
Summary of the Deer Valley Basin Characteristics

Basin Minimum Emergency Top of Outlet  Storage Volume Storage Volume
Design Grade Spillway Embankment Conduit to Emergency to Top of
Condition Elevation Elevation  (Overtopping) Diameter Spillway Crest =~ Embankment
feet feet feet inches acre-feet acre-feet
¢)) (2) 3) @ 3) (6) @)
Interim 1855.75 1879.5 1881.0 54 53.2 61.5
Ultimate 1855.75 1879.5 1881.0 54 203.2 224.1
TABLE 5
Summary of Detention Basin Operations (Model designation is shown in parenthesis)
Peak Inflow, in cfs Max. Water Surface Elev. Peak Outflow, in cfs
100-yr, 50-yr, 100-yr, 100-yr, 50-yr, 100-yr, 100-yr, 50-yr, 100-yr,
6-hr 24-hr 24-hr 6-hr 24-hr  24-hr 6-hr 24-hr 24-hr
09 2) A @ ©) 6 ) (8) (&) (10)
Deer Valley Phase 1 1,058 - 1,337 1,876.0 - 1,879.0 246 --- 253
(I-1) (1-5) (I-2) (I-5) (I-1) (I-5)
Ultimate Condition 2,966 - 4,137 1,878.0 - 1,880.6 251 - 899
Deer Valley (E-1) (E-5) (E-2) (E-5) (E-1) (E-5)
Interim Condition Pima 4,426 4,432 5,564 1,611.1 1,611.9 1,612.9 2,008 2,033 4,060
Freeway East (I-1) (1-3) (1-5) (1-2) (1-4) (1-5) (1-1) (1-3) (1-5)
Ultimate Condition 4,381 4,444 5,508 1,611.0 1,611.4 1,612.8 1,976 2,006 3,460
Pima Freeway East (E-1) (B-3) (E-5) (E-2) (E-4) (E-5) (E-1) (E-3) (E-5)
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® APPENDIX A

SUBBASIN INPUT PARAMETER SUMMARY TABLE




Table A-1

eubh

in Input par ters for Pima Road Three Basins
Existing build-out conditions (interim)

Collector Channel Element Main Channel Element
Subbasin Drainag Rainfall Losses Overland Flow Element Contrib. Bottom Side Bottom Side
ID Area Curve No. RTIMP Length  Slope n % Contributing Length  Slope n Area Shape Width Slopes Length Slope n Shape Width  Slopes
sq. mi. % feet fuft feet ft/ft sm feet ft/ft
(1) _(2) (3) (4) (5) (6) () (8) (9) (10) (11) (12) (13) (14) (15) (16) (7) (18) (19) (20) (21)
S51.1 1.1300 739 12 300 0.037 0.13 100 1800 0.038 0.045 0.0161 TRAP 0 12 14400 0.032 0.040 TRAP 40 15
*** BEGIN DC RANCH WATERSHED ***
52D4 0.0700 75 15 120 0.01 0.15 100 3100 0.035 0.045 TRAP 30 10
52D4B 0.0220 75 63 120 0.01 0.15 100 - - - - - - 2200 0.033 0.045 TRAP 30 10
52D5A 0.0232 75 63 120 0.01 0.15 100 1300 0.032 0.045 TRAP 30 10
52C3 0.0060 75 65 100 0.02 0.1 100 - 800 0.033 0.045 TRAP 30 10
52C3B 0.0160 75 60 100 0.02 0.1 100 - 1400 0.034 0.045 TRAP 30 10
51C 0.0972 70 5 100 0.02 0.1 100 - 3900 0.0375  0.045 TRAP 30 10
52C1 0.0290 75 21 100 0.02 0.1 100 1350 0.021 0.045 TRAP 30 10
52C2A 0.0190 75 2 100 0.02 0.1 100 1500 0.033 0.045 TRAP 30 10
52C2B 0.0275 75 11 100 0.02 0.1 100 - - 2000 0.03 0.045 TRAP 30 10
52C2C 0.0140 75 62 100 0.02 0.1 100 - - 1500 0.04 0.045 TRAP 30 10
52C4 0.0170 75 60 100 0.02 0.1 100 -- 1550 0.03 0.045 TRAP 30 10
52C13 0.0230 75 31 100 0.02 0.1 100 - - 950 0.04 0.045 TRAP 30 10
52C15 0.0460 75 64 100 0.02 0.1 100 - 2050 0.036 0.045 TRAP 30 10
52C14A  0.0410 75 68 100 0.02 0.1 100 - - - 2050 0.031 0.045 TRAP 30 10
52C5 0.0160 75 27 100 0.02 0.1 100 - - -- - 1200 0.03 0.045 TRAP 30 10
52C6 0.0360 75 31 100 0.02 0.1 100 - - - - - - 3100 0.035 0.045 TRAP 30 10
51B 0.5711 70 5 100 0.02 0.1 100 8900 0.03 0.045 TRAP 50 25
52C7 0.0060 75 27 100 0.02 0.1 100 - - - 550 0.04 0.045 TRAP 30 10
52C8 0.0080 75 27 100 0.02 0.1 100 - - 750 0.034 0.045 TRAP 30 10
52C9 0.0690 75 32 100 0.02 0.1 100 - 3150 0.036 0.045 TRAP 30 10
52C10 0.0140 75 8 100 0.02 104 100 - - - - 800 0.032 0.045 TRAP 30 10
52C11 0.0425 75 27 100 0.02 0.1 100 - - - 2800 0.031 0.045 TRAP 30 10
52C12 0.0230 75 85 100 0.02 0.1 100 - - - 900 0.03 0.045 TRAP 30 10
52C14B  0.0210 75 60 100 0.02 0.1 100 - - 1250 0.029 0.045 TRAP 30 10
52B1 0.0030 75 27 100 0.02 0.1 100 - - 600 0.039 0.045 TRAP 30 10
52B2 0.0320 75 17 100 0.02 0.1 100 -— - 2350 0.037 0.045 TRAP 30 10
52B3 0.0620 75 32 100 0.02 0.1 100 - 3450 0.03 0.045 TRAP 30 10
52B4 0.0260 75 62 100 0.02 0.1 100 - 1700 0.024 0.045 TRAP 30 10
52B5 0.0210 75 57 100 0.02 0.1 100 - - - - - -— 1400 0.03 0.045 TRAP 30 ¢ 10
52B6 0.0960 75 14 100 0.02 0.1 100 - - - - - - - 3200 0.033 0.045 TRAP 30 10
52B7 0.0800 75 78 100 0.02 0.1 100 - 2750 0.028 0.045 TRAP 30 10
52A2 0.0650 75 89 100 0.02 0.1 100 - 2900 0.023 0.045 TRAP 30 10
52A1 0.1300 75 32 100 0.02 0.1 100 - - - 3400 0.033 0.045 TRAP 30 10

*** END DC RANCH WATERSHED ***
*** BEGIN GRAYHAWK WATERSHED ***

1B 0.3573 735 15 300 0.02 0.13 100 1420 0.02 0.045 0.015 TRAP 5 10 7000 0.02 0.04 TRAP 10 5
SUBSN 0.029 7t 18 100 0.013 0.15 100 1000 0.005 0.018 0.015 TRAP 50 20 500 0.015 0.025 TRAP 10 4
SuUB6B 0.032 81 0 200 0.025 0.15 100 - - - - - - - 1300 0.015 0.025 TRAP 10 4
SUB1N 0.019 77 18 100 0.013 0.15 100 - - - - - --- - 1470 0.0204  0.018 TRAP 50 20
SUB2NA 0.015 81 0 150 0.013 0.15 100 - - - - - - - 1050 0.0215  0.025 TRAP 20 6
SUB2NB 0.03 77 53 150 0.013 0.15 100 - - - - - - - 1200 0.015 0.025 TRAP 20 50
SUB6N 0.049 81 0 200 0.025 0.15 100 - - - - - - 1300 0.015 0.025 TRAP 10 4
SUB3N 0.027 81 0 100 0.02 0.15 100 - - - - - - - 2800 0.0207  0.025 TRAP 10 4
SUB4N 0.032 77 18 100 0.015 0.15 100 - - - - - - - 1200 0.007 0.018 TRAP 50 20
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Table A-1

Subbasin input parameters for Pima Road Three Basins
Existing build-out conditions (interim)

Collector Channel Element

Main Channel Element

Subbasin Drainage Rainfall Losses Overland Flow Element Contrib. Bottom Side Bottom  Side
ID Area Curve No. RTIMP  Length  Slope n % Contributing  Length  Slope n Area Shape  Width Slopes Length Slope n Shape  Width  Slopes
sq. mi. % feet ft/ft feet ft/ft sm feet ft/ft
() (2) (3) (4) (5) (6) @) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21)
SUB6A 0.013 83 68 100 0.015 0.12 100 800 0.01 0.025 TRAP 2 3
SuB3C 0.0104 77 68 100 0.025 0.02 100 600 0.015 0.035 TRAP 50 20
GC1018 0.044 81 0 200 0.025 0.15 100 - 1800 0.0233  0.025 TRAP 10 4
GC1-9 0.026 81 0 200 0.025 0.15 100 - - 2110 0.022 0.025 TRAP 10 4
SuUB3S 0.0102 77 53 100 0.01 0.15 100 - - - 930 0.016 0.025 TRAP 50 20
SuB4s 0.0273 77 53 100 0.01 0.15 100 - - - - - - - 1780 0.018 0.015 TRAP 50 20
GC2-8 0.014 81 0 200 0.025 0.15 100 980 0.016 0.025 TRAP 10 4
SUB3D3 0.014 81 0 50 0.015 0.10 100 - - - - -- 2450 0.016 0.025 TRAP 5 4
GC7 0.0134 81 0 200 0.025 0.15 100 - 1380 0.02 0.025 TRAP 10 4
SUB3D1  0.0088 77 34 SCS dimensionless hydrograph with a lag time of 0.06 hrs.
SuUB3B1 0.0137 T 47 SCS dimensionless hydrograph with a lag time of 0.06 hrs.
SUB3F 0.0344 rad 68 100 0.025 0.15 100 1000 0.015 0.025 TRAP 100 20
SuB3B2  0.0246 7 40 SCS dimensionless hydrograph with a lag time of 0.10 hrs.
SUB3E1  0.0246 77 40 SCS dimensionless hydrograph with a lag time of 0.10 hrs.
SUB3D2  0.0220 77 35 SCS dimensionless hydrograph with a lag time of 0.08 hrs.
SUB3E2 0.0120 77 35 SCS dimensionless hydrograph with a lag time of 0.06 hrs.
PC3* 0.0434 77 10 100 0.015 0.15 100 - - - - - - - 2200 0.01 0.03 TRAP 30 4
SUB3E3  0.0200 77 32 SCS dimensionless hydrograph with a lag time of 0.06 hrs.
pPC4* 0.0217 77 0 100 0.015 0.15 100 - - -- 1100 0.01 0.03 TRAP 30 4
1A1 0.7465 70 0 300 0.02 0.13 100 1420 0.032 0.045 0.0061 TRAP 0 13 10800 0.033 0.045 TRAP 10 9
1A2 0.6108 74.5 25 150 0.01 0.10 100 1000 0.02 0.025 0.028 TRAP 0 20 5000 0.025 0.035 TRAP 50 10
SUB13N  0.0370 77 24 100 0.015 0.15 100 2400 0.007 0.018 TRAP 50 20
SUB14N  0.0490 81 0 300 0.025 0.15 100 2300 0.01 0.025 TRAP 10 4
SUB20N  0.0240 77 24 200 0.01 0.15 100 - - - - - 1400 0.02 0.018 TRAP 50 20
SUB19N  0.0380 77 31 150 0.01 0.15 100 1800 0.015 0.018 TRAP 50 20
UB18NC  0.0210 77 42 100 0.01 0.15 100 1550 0.02 0.018 TRAP 50 20
UB18NA  0.0220 77 42 100 0.01 0.15 100 1450 0.02 0.018 TRAP 50 20
UB18NB  0.0096 77 42 100 0.01 0.15 100 800 0.02 0.018 TRAP 50 20
PC1 0.0620 77 10 500 0.015 0.15 100 2700 0.01 0.03 TRAP 30 4
UB16NA  0.0139 77 42 100 0.015 0.15 100 - - - 1500 0.015 0.022 TRAP 50 20
UB16NB  0.0156 77 42 100 0.015 0.15 100 - 1500 0.015 0.022 TRAP 50 : 20
SUB7N  0.0310 77 18 100 0.015 0.15 100 - 1900 0.01 0.018 TRAP 50 20
SUBBNA  0.0046 81 0 100 0.03 0.15 100 - 450 0.03 0.025 TRAP 20 6
SUBSBNB  0.0142 81 0 100 0.03 0.15 100 - 1150 0.025 0.025 TRAP 20 6
SUBSBNC  0.0182 81 0 100 0.03 0.15 100 - 900 0.03 0.025 TRAP 20 6
SUBON  0.0550 77 28 100 0.008 0.15 100 1700 0.01 0.018 TRAP 50 20
SUB10B  0.0280 77 42 100 0.015 0.15 100 350 0.008 0.018 0 TRAP 50 20 600 0.008 0.025 TRAP 10 4
UB11NA  0.0076 81 0 100 0.025 0.15 100 500 0.03 0.025 TRAP 30 6
UB11NB  0.0078 81 0 100 0.04 0.15 100 - 700 0.025 0.025 TRAP 30 6
UB1INC  0.0069 81 0 100 0.03 0.15 100 - - 650 0.028 0.025 TRAP 20 5
SUB10A  0.0300 77 42 100 0.015 0.15 100 350 0.008 0.018 0 TRAP 50 20 800 0.008 0.025 TRAP 10 4
UB12NA  0.0153 81 0 150 0.025 0.15 100 - - 650 0.017 0.025 TRAP 30 6
UB12NB  0.0157 81 0 150 0.025 0.15 100 - - - - - - 650 0.017 0.025 TRAP 30 6
UB16NC  0.0337 77 42 100 0.015 0.15 100 -- 1600 0.015 0.022 TRAP 50 20
PC2 0.0540 77 10 100 0.015 0.156 100 - - - - - - 2700 0.01 0.03 TRAP 50 4
UB17NA  0.0098 81 0 150 0.025 0.05 100 - 960 0.0292  0.025 TRAP 30 50

Kinemal'Paramelers
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Table A-1

Subbasin input parameters for Pima Road Three Basins
Existing build-out conditions (interim)

Collector Channel Element

Main Channel Element

Subbasin Drainage Rainfall Losses Overland Flow Element Contrib. Bottom Side Bottom Side
ID Area Curve No. RTIMP Length  Slope n % Contributing  Length  Slope n Area Shape Width Slopes Length Slope n Shape  Width  Slopes
sq. mi. % feet ft/ft feet ft/ft sm feet f/ft
() (2) (3) ) (5) (6) @) (8) ) (10) (11) (12) (13) (14) (15) (16) (7) (18) (19) (20) (21)

UB17NB  0.0111 81 0 150 0.025 0.05 100 1200 0.0217 0.025 TRAP 30 50

SUB17A  0.0079 77 34 75 0.03 0.05 100 1500 0.02 0.025 TRAP 8 4

UB17NC  0.0056 77 12 75 0.03 0.05 100 910 0.0187 0.025 TRAP 8 4

SUB15N 0.0391 77 68 100 0.01 0.1 100 400 0.008 0.018 0 TRAP 50 20 1700 0.015 0.025 TRAP 10 4

SUB1-2  0.0558 77 68 200 0.01 0.15 100 1370 0.027 0.015 TRAP 50 20
SUB5S 0.0263 77 31 100 0.01 0.15 100 - 1280 0.007 0.015 TRAP 50 20

GC1216 0.0365 81 0 200 0.025 0.15 100 - - - -- - -- 2200 0.024 0.025 TRAP 10 4

GC1415  0.0450 81 0 200 0.025 0.15 100 - 1300 0.022 0.025 TRAP 10 4
SUB6S 0.0210 77 42 100 0.01 0.15 100 - - - - - - - 2150 0.013 0.025 TRAP 50 20
SUB7S 0.0270 77 42 100 0.01 0.15 100 - - 2080 0.023 0.025 TRAP 50 20
SUB8S 0.0256 77 42 100 0.01 0.15 100 1600 0.015 0.025 TRAP 50 20
GC36 0.0406 81 0 200 0.025 0.15 100 - - - - - - - 2350 0.015 0.035 TRAP 10 4
SUB9S 0.0210 77 53 100 0.01 0.15 100 - 1100 0.013 0.025 TRAP 50 20
SUB7A 0.0092 77 42 100 0.025 0.15 100 - - 950 0.015 0.025 TRAP 50 20

SUB10S  0.0248 77 53 100 0.01 0.15 100 - 1150 0.02 0.025 TRAP 50 20

SuUB11S  0.0234 77 68 100 0.015 0.018 100 - - 1050 0.015 0.025 TRAP 100 20
GC45 0.0127 81 0 200 0.015 0.025 100 - - - - - - - 550 0.015 0.035 TRAP 10 4
PC5* 0.0370 T 0 100 0.015 0.15 100 - - - - - - - 1900 0.01 0.03 TRAP 30 4

*** END GRAYHAWK WATERSHED ***
SCN5SD  0.0499 74 0 100 0.025 0.13 100 - 3100 0.017 0.04 TRAP 0 15
S53A 0.1794 74 11 300 0.022 0.13 100 1475 0.026 0.045 0.0111 TRAP 3 5 1750 0.021 0.040 TRAP 25 5
S53A1 0.3376 74 12 300 0.022 0.13 70 1250 0.023 0.045 0.0087 TRAP 4 5 5050 0.017 0.040 TRAP 35 5
74 30 150 0.027 0.13 30

SCN6B 0.0520 74 80 150 0.010 0.15 70 720 0.020 0.030 0.0084 TRAP 5 10 440 0.009 0.035 TRAP 6 3
74 0 100 0.025 0.13 30 700 0.010 0.040 0.0050 TRAP 0 10

SCN6D 0.0369 74 3 100 0.025 0.13 100 - - - - - - - 1000 0.017 0.040 TRAP 0 15

SCN6C  0.1388 74 80 150 0.010 0.15 50 1500 0.01 0.03 0.0123 TRAP 5 10 700 0.017 0.040 TRAP 0 15
74 0 100 0.025 0.13 50

SCNSC  0.1904 74 0 150 0.02 0.13 100 - - - 3700 0.0176 0.04 TRAP 0 15
SCN6E 0.0427 74 5 50 0.01 0.13 100 - - - - - - 3200 0.02 0.025 TRAP 0 50
SCNA1 0.1168 77 0 300 0.015 0.13 100 - - 1900 0.015 0.04 TRAP 0 20

*** BEGIN GRAYHAWK WATERSHED ***
1G 0.0590 74 53 SCS dimensionless hydrograph with a lag time of 0.06 hrs.
1l 0.0620 74 52 SCS dimensionless hydrograph with a lag time of 0.07 hrs.
1J 0.0175 74 64 SCS dimensionless hydrograph with a lag time of 0.06 hrs.
1L 0.0484 74 64 SCS dimensionless hydrograph with a lag time of 0.217 hrs.
*** END GRAYHAWK WATERSHED ***

SCNA2 0.2755 F g 0 250 0.0167 0.13 100 - 3900 0.0167 0.04 TRAP 0 15
SCNA3 0.1230 77 0 300 0.0179 0.13 100 5300 0.0179 0.04 TRAP 0 20
SCNA4 0.1582 77 0 200 0.015 0.13 100 - - - 4500 0.0181 0.04 TRAP 0 15
SCNAS5 0.0678 77 5 50 0.01 0.13 100 - - - - - - - 5000 0.002 0.025 TRAP 0 50

note *: Subbasins added by GVSCE in order to bring flow previously released to natural channels together, routing the hydrographs down to the Pima Freeway East-Basin
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APPENDIX B

PHASE I DEER VALLEY DETENTION BASIN
. STAGE VS. STORAGE CURVE
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Table B-1

. ' Stage-storage-discharge rating table for
: Deer Valley Phase 1-Basin for the 6-hour storm

Total
Available Discharge
Stage Storage No Clogging 50% Clogging
feet acre-feet cfs cfs
1855.75 0.00 0 0
1856.0 0.54 3 3
1857.0 0.96 15 15
1858.0 1.18 - 28 ' 28
1859.0 1.68 51 51,
1860.0 2.09 81 81 |
1861.0 2.60 113 112
1862.0 3.72 143 141
1863.0 4.95 165 163
1864.0 6.30 183 181
1865.0 7.78 193 192
1866.0 9.80 204 202
1867.0 11.96 212 211
1868.0 14.25 216 215
1869.0 16.67 220 219
1870.0 19.23 224 223
. 1871.0 21.93 228 227
1872.0 24.78 232 231
1873.0 27.78 236 235
1874.0 30.93 240 240
1875.0 34.23 243 242
1876.0 37.69 246 245
| 1877.0 41.30 248 248
1878.0 45.08 251 250
1879.0 49.03 253 253
- 1880.0 57.33 256 256
1881.0 61.54 259 258

Stage-Storage-Discharge curves ’ ' 2/25/99




Table B-2

Stage-Storage rating table for the
Deer Valley Phase 1-Basin

Total
Sediment Dead Available
Stage Storage Storage Storage
feet acre-feet acre-feet acre-feet

1855.0 0.00 0.00 0.00
1856.0 0.54 0.00 0.54
1857.0 1.16 0.20 0.96
1858.0 1.88 0.70 1.18
1859.0 2.68 1.00 1.68
1860.0 3.59 1.50 2.09
1861.0 4.60 2.00 2.60
1862.0 5.72 2.00 3.72
1863.0 6.95 2.00 495
1864.0 8.30 2.00 6.30
1865.0 9.78 2.00 7.78
1866.0 11.80 2.00 9.80
1867.0 13.96 2.00 11.96
1868.0 16.25 2.00 14.25
1869.0 18.67 2.00 16.67
1870.0 21.23 2.00 19.23
1871.0 23.93 2.00 21.93
1872.0 26.78 2.00 24.78
1873.0 29.78 2.00 27.78
1874.0 32.93 2.00 30.93
1875.0 36.23 2.00 34.23
1876.0 39.69 2.00 37.69
1877.0 43.30 2.00 41.30
1878.0 47.08 2.00 45.08
1879.0 51.03 2.00 49.03
1880.0 59.33 2.00 57.33

1881.0 63.54 2.00 61.54

" Stage-Storage-Discharge curves 2/25/99




Table B-3

Deer Valley Phase 1-Basin trashrack headloss for 50% clogging

Velocity
Trashrack Area® Headloss Through
Discharge ‘Gross® Net® Coefficient - Bars* Headloss
cfs sq. feet sq. feet fps feet
0 - - - - 0
30 - - - - 0.
60 - — — - 0
90 -— -— - - 0
120 149.8 69.95 1.02 1.72 0.05
150 149.8 69.95 1.02 2.14 0.07
180 149.8 69.95 ' 1.02 2.57 0.11
210 149.8 © 69.95 1.02 ‘ 3.00 0.14
240 149.8 69.95 1.02 343 0.19
270 149.8 69.95 1.02 3.86 0.24

Notes

a: Only fully submereged conditions are considered.

b: Assumes the trashrack is mounted on a ADOT standard headwall as shown on figure.
c:. APWA trashrack, bar area is 9.85 sq. feet, see figure.

d: Velocity through the net area.

Stage-Storage-Discharge curves
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Table B4

Controlling stage-discharge rating table for the 6-hour storm '
for a 54" conduit with a square edge headwall

Backwater
inlet Control  Analysis _ Controlling Headwater Elevation
Discharge Stage Stage No Clogging 50% Clogging
cfs feet feet feet feet

0 "~ 1855.75 1855.00 1855.75 1855.75
30 1857.85 1858.18 1858.18 1858.18
60 1859.02 1859.33 1859.33 1859.33
90 1859.98 1860.30 - 1860.30 1860.30
120 1861.00 1861.23 1861.23 1861.28
150 1862.23 1862.17 1862.23 1862.30
180 1863.76 1863.18 1863.76 1863.87
210 1865.60 1866.57 1866.57 1866.71
240 1867.75 1873.93 1873.93 1874.12
270 1870.17 1885.21 1885.21 1885.45

Stage-Storage-Discharge curves ' 2/25/99




Table B-5

‘ _ Stage-storage-discharge rating table for
Deer Valley Phase 1-Basin for the 24-hour storm

Total
Availabie Discharge
Stage Storage 50% Clogging Weir Total
feet  acre-feet cfs cfs cfs
1855.75 0.00 0 0 0
1856.0 0.54 3 0 3
1857.0 0.96 15 0 15
1858.0 1.18 28 0 28
1859.0 1.68 51 0 51
1860.0 2.09 81 0 81
1861.0 2.60 112 0 112
1862.0 3.72 141 0 141
1863.0 4.95 163 0 163
1864.0 6.30 181 0 181
1865.0 7.78 192 0 192
1866.0 9.80 - 202 0 202
1867.0 11.96 211 0 211
1868.0 14.25 215 0 215
1869.0 16.67 219 0 219
: 1870.0 19.23 223 0 223
‘ 1871.0 21.93 227 0 227
1872.0 24.78 231 0 231
1873.0 27.78 235 0 235
1874.0 30.93 240 0 240
1875.0 34.23 242 0 242
1876.0 37.69 245 0 245
1877.0 41.30 248 0 248
: 1878.0 45.08 250 0 250
| 1879.0 49.03 253 0 253
1879.5 53.18 254.3 0 254
1879.6 54.01 254.5 16 271
1879.8 55.67 255.0 84 339
1880.0 57.33 255.6 183 439
1880.2 58.17 256.1 307 563
1880.4 59.01 256.6 453 710
1880.5 59.44 256.9 534 791
1880.6 59.86 257.2 620 877
1880.7 60.28 257.4 711 968
1880.8 60.70 257.7 807 1065
1880.9 61.12 258.0 907 1165
1881.0 61.54 258.2 1012 1270

Stage-Storage-Discharge curves o ‘ 2/25/99
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CURRENT DATE: 02-11-1999 FILE DATE: 02-11-19%9
CURRENT TIME: 13:32:02 FILE NAME: DV-54

-------------------------- FHWA CULVERT ANALYSIS e
-------------------------- HY-8, VERSION 6.0 T T T

| ¢ | SITE DATA | CULVERT SHAPE, MATERIAL, INLET , |
| U j--=-"-mmm-- mmmmm e e oo [==mmmmmm oo 1
| L | INLET OUTLET CULVERT | BARRELS
| v | ELEV. ELEV. LENGTH | SHAPE SPAN RISE MANNING INLET
INO.| (ft) (£t) (£t) | MATERIAL (ft) (ft) n TYPE
| 1 ]1855.75 1847.72 342.17 | 1 RCP 4.50 4.50 .015 CONVENTIONAL
| 2| I |
| 3| I I
| 4 | l
| 5 | |
| 6 | |
SUMMARY OF CULVERT FLOWS (cfs) FILE: DV-54 DATE: 02-11-1999
ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1855.75 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1857.85 30.0 30.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1859.02 60.0 60.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1859.98 90.0 90.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1861.00 120.0 120.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1862.23 150.0 150.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1863.76 180.0 180.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1865.60 210.0 210.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1867.75 240.0 240.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1870.17 270.0 270.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1872.85 300.0 300.0 0.0 0.0 0.0 0.0 0.0 0.00 1
1881.00 370.9 370.9 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: DV-54 DATE: 02-11-1999
HEAD ' HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
1855.75 0.000 0.00 0.00 0.00
1857.85 0.000 30.00 0.00 0.00
1859.02 0.000 60.00 0.00 : 0.00
1859.98 0.000 90.00 0.00 0.00
1861.00 0.000 120.00 0.00 0.00
1862.23 : 0.000 150.00 0.00 0.00
1863.76 0.000 180.00 0.00 i 0.00
1865.60 0.000 . 210.00 0.00 0.00
1867.75 0.000 » 240.00 0.00 0.00
1870.17 0.000 270.00 0.00 0.00
1872.85 0.000 300.00 0.00 . : 0.00




2

CURRENT DATE: 02-11-1999 FILE DATE: 02-11-1999
CURRENT TIME: 13:32:02 FILE NAME: DV-54

T T T T T T S e e o e o e e e e e e e T e e e e e et e e e o e e m e e o == — e . - - —————— = o — - —

PERFORMANCE CURVE FOR CULVERT 1 - 1( 4.50 (ft) BY 4.50 (ft)) RCP
DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET ™™ OUTLET ™
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (fr) (£t) (ft) <F4> (£t) (ft) (ft) (£t) (fps) (fps)
0.00 1855.75 [¢]
30.00 1857.85 2
60.00 1859.02 3
80.00 1859.98 4.23 -2.70 1-S2n
120.00 1861.00 5
150.00 1862.23 6
180.00 1863.76 8
210.00 1865.60 9.85 5.51 5-82n
240.00 1867.75 12.00 8.46 5-S2n
270.00 1870.17 14.42 11.72 6-FFc
300.00 1872.85 17.10 15.30 6-FFc
El. inlet face invert 1855.75 ft El. outlet invert 1847.72 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

**x%*% STTE DATA ***** CULVERT INVERT ***xdkskkhkkddkhn

INLET STATION 0.00 ft

INLET ELEVATION 1855.75 ft

OUTLET STATION ‘ 342.08 ft

OUTLET ELEVATION ‘ 1847.72 ft

NUMBER OF BARRELS 1

SLOPE (V/H) . 0.0235

CULVERT LENGTH ALONG SLOPE 342.17 ft
ik Kk k Kk CULVERT DATA SUWARY Thhkhkhkhkkdhdkhkdhhhkhkkhkrdkhrhht

BARREL SHAPE CIRCULAR

BARREL DIAMETER 4.50 ft

BARREL MATERIAL CONCRETE

BARREL MANNING'S n  0.015

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL
INLET DEPRESSION NONE




CURRENT DATE: 02-11-19899 . . FILE DATE: 02-11-1999%
CURRENT TIME: 13:32:02 FILE NAME: DV-54

CONSTANT WATER SURFACE ELEVATION

1847.72
-------------------------- ROADWAY OVERTOPPING DATA ==---=============cccceac-
ROADWAY SURFACE GRAVEL
EMBANKMENT TOP WIDTH 130.00 ft
CREST LENGTH 100.00 ft

OVERTOPPING CREST ELEVATION 1881.00 ft
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Node Report

Node Total Discharge | Ground Rim HGL In | HGL Out
. Upstream (cfs) Elevation | Elevation (ft) (ft)
Added (ft) (ft)
(cfs)
§-1 0.00 251.00} 1,890.00] 1,890.00{ 1,876.87] 1,871.06
MH-12 0.00 251.00| 1,880.00| 1,880.00} 1,863.60| 1,862.13
MH-11 0.00 251.00| 1,880.00| 1,880.00] 1,858.24] 1,856.89
GB-4 0.00 251.001 1,880.00| 1,880.00| 1,853.72| 1,853.72
GB-3 0.00 251.00] 1,858.00| 1,858.00] 1,852.43| 1,852.43
GB-2 0.00 251.00} 1,858.00{ 1,858.00| 1,851.88| 1,851.88
MH-10 0.00 251.00] 1,858.11} 1,858.11{ 1,851.23| 1,849.76
GB-1 0.00 251.00] 1,849.00| 1,849.00| 1,842.68] 1,842.68
MH-9 0.00 251.00{ 1,841.40| 1,841.40| 1,834.79| 1,834.60
MH-8 0.00 251.00{ 1,825.23| 1,825.23| 1,820.28| 1,819.44
I-3 0.00 2.00{ 1,815.00{ 1,815.00| 1,805.77| 1,805.77
-2 0.00 2.00f{ 1,815.00{ 1,815.00] 1,805.55{ 1,805.55
0.05 0.00 253.00| 1,814.21] 1,814.21] 1,805.77] 1,805.69
MH-6 0.00 255.00] 1,813.85| 1,813.85| 1,805.55| 1,803.02
MH-5 0.00 255.00| 1,804.45| 1,804.45| 1,792.97| 1,792.85
-4 0.00 2.00}f 1,777.20] 1,777.20| 1,771.,78] 1,771.58
MH-4 0.00 255.00{ 1,793.47| 1,793.47] 1,786.07| 1,785.95
MH-3 0.00 257.00{ 1,777.92{ 1,777.92| 1,769.20| 1,769.12
MH-2 0.00 257.00| 1,763.34] 1,763.34 1,751.11} 1,751.03
-7 0.00 2.00| 1,761.72f 1,761.72] 1,757.36] 1,757.14
MiH-24 0.00 259.00| 1,761.70| 1,761.70| 1,748.18| 1,748.09
1-6 0.00 - 2.00} 1 ,753.45| 1,753.45| 1,749.12| 1,748.89
MH-23 0.00 261.00¢ 1,752.35| 1,752.35{ 1,739.90| 1,739.82
MH-1 0.00 261.00} 1,748.90| 1,748.90] 1,735.441 1,735.11
‘ Outlet 0.00 N/AJ 1,745.00| 1,745.00] 1,735.00f 1,735.00
Project Title: Pima Road Storm Drain Project Engineer: stantech
p:\...\design caliculations\stormcad\pr_mdj2.stm Stantech Consuiting StormCAD v1.5 {161]
02/16/99 03:51:32 PM © Haestad Methods, inc.. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1




Pipe Report
Pipe | Upstream | Downstream | Discharge | Length | Constructed | Section | Roughness | Capacity | Upstream Downstream ] Upstream | Downstream | Upstream | Downstream | Upstream
Node Node (cfs) (ft) Slope Size (cfs) Invert Invert Ground Ground Cover Cover HGL
(ft/ft) Elevation { Elevation | Elevation| Elevation {ft) (fty (ft)
" (ft) (ft) {f) (ft)

P-17 |11 MH-12 251.00] 344.00 0.017161] 54 inch 0.015 223.19] 1,855.75 1,849.85] 1,890.00 1,880.00 29.75 25.65] 1,871.06
P-16 |MH-12 MH-11 251.00| 179.00 0.017151}54 inch 0.015} 223.18| 1,849.85 1,846.78§ 1,880.00 1,880.00 25.65 28.72| 1,862.13
P-15 |MH-11 GB-4 251.00| 146.00 0.017123154 inch 0.015} 223.00| 1,846.78 1,844.28] 1,880.00 1,880.00 28.72 31.22| 1.856.89
P-14 | GB-4 GB-3 251.00f 59.74| - 0.003850| 54 inch 0.015f 105.74] 1,844.28 1,844.05] 1,880.00 1,858.00 31.22 9.45| 1,853.72
P-13 |GB-3 GB-2 251.00f 25.26 0.160333} 54 inch 0.015] 682.39] 1,844.05 1,840.00} 1,858.00 1,858.00 9.45 13.50| 1,852.43
P-12 1GB-2 MH-10 251.00} 30.00 0.004667 | 54 inch 0.015 116.42] 1,840.00 1,839.86] 1,858.00 1,858.11 13.50 13.75| 1,851.88
P-11 | MH-10 GB-1 251.00} 320.00 0.004562 | 54 inch 0.0151 115.11| 1,839.86 1,838.40] 1,858.11 1,849.00 13.75 6.10{ 1,849.76
P-10 | GB-1 MH-9 251.00] 340.00 0.024706 | 54 inch 0.015| 267.87| 1,838.40 1,830.00] - 1,849.00 1,841.40 6.10 6.90] 1,842.68
P-9 |MH-9 MH-8 251.00} 660.00 0.022712| 54 inch 0.015| 256.83| 1,830.00 1,815.01| 1,841.40 1,825.23 6.90] 5.72] 1,834.60
P-8 [MH-8 0.05 251.00| 540.76 0.029643 | 60 inch 0.015| 388.60{ 1,815.01 1,798.98] 1,825.23 1,814.21 5.22 10.23] 1,819.44
P-19 {I-3 0.05 2.00f 98.00 0.010000] 60 inch 0.015 225.70] 1,799.96 1,798.98| 1,815.00 1,814.21 10.04 10.23{ 1,805.77
P-18 11-2 MH-6 2.00f 108.00 0.010000 60 inch 0.015| 225.70{ 1,799.65 1,798.57| 1,815.00 1,813.85 10.35 10.28} 1,805.55
P-7 |0.05 MH-6 253.00] 18.50{ . 0.022162]66 inch 0.015| 433.24| 1,798.98! 1,798.57| 1,814.21 1,813.85 9.73 9.78{ 1,805.69
P-6 |MH-6 MH-5 . 255.00| 460.76 0.022072]| 66 inch 0.015 432.36( 1,798.57 1,788.40] 1,813.85 1.804.'45 9.78 10.55} 1,803.02
P-5 |MH-5 MH-4 ' 255.00| 450.00 0.015333]| 66 inch 0.015 360.36] 1,788.40 1,781.50] 1,804.45 1,793.47 10.55 6.47| 1,792.85
P-28 |1-4 MH-3 2.00] 55.00 0.112727] 60 inch 0.013 874.39] 1,771.20 1,765.00] 1,777.20 1,777.92 1.00 7.92| 1,771.58
P-4 |MH-4 MH-3 255.00| 660.00 0.025000] 66 inch 0.013] 530.93] 1,781.50 1,765.00f 1,793.47 1,777.92 6.47 7.42{ 1,785.95
P-3 {MH-3 MH-2 257.00| 660.00 0.027408} 90 inch 0.015( 1,101.70] 1,765.00 1,746.91} 1,777.92 1,763.34] -+ 542 8.93| 1,769.12
P-38 | MH-2 MH-24 257.004 107.50 0.027442} 90 inch 0.013§ 1,271.96 1.‘746.91 1,743.96} 1,763.34 1,761.70 8.93 10.24{ 1,751.03
P-37 {1-7 MH-24 2.00] 82.00 0.155610] 42 inch 0.013 396.86] 1,756.72 1,743.96] 1,7161.72} = 1,761.70 1.50 14.24{ 1,757.14
P-36 | MH-24 MH-23 259.00| 302.50 0.027405| 90 inch '0.013] 1,271.10] 1,743.96 1,735.67] 1,761.70 1,752.35 10.24 9.18] 1,748.09
P-34 |1-6 MH-23 2.00] 61.00 0.209508 | 36 inch 0.013| 305.28| 1,748.45 1,735.67] 1,753.45|  1,752.35 2.00 13.68] 1,748.89
P-2 |MH-23 MH-1 261.00} 351.00 0.027407 |90 inch 0.013} 1,271.16| 1,735.67 1,726.05] 1,752.35 1,748.90 9.18 15.35| 1,739.82
P-1 | MH-1 Outlet 261.00f 74.65 0.027461} 90 inch 0.015] 1,102.76{ 1,726.05 1,724.00} 1,748.90 1,745.00 15.35 13.50] 1,735.11
Project Title: Pima Road Storm Drain ' Project Engineer: stantech
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Discharge:
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Discharge:
Discharge
Discharge:
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Discharge
Discharge
Discharge:
Discharge:
Beginning i
Discharge:
Discharge:
Discharge:
Discharge:
Discharge:
Discharge:
Discharge:
Discharge:
Discharge:
Discharge:-
Discharge:
Discharge:
Discharge:
Discharge:
Discharge:
Discharge:
Discharge:
Discharge:
Discharge:
"Discharge:
Discharge:
Discharge:
Discharge:
Discharge:
Discharge:
Discharge C
Warning: No

o

.

.

.

Information:
Information:
Information:
Information:
Information:
Information:
Information:
Information:
Information:
Information:

Information

------- Beginning Calculation Cycle ---=---c-=ceocooo--
2.00 cfs at node I-6
30.00 cfs at node I-1
30.00 cfs at node MH-12
30.00 cfs at node MH-11
30.00 cfs at node GR-4
30.00 cfs at node GB-3
30.00 cfs at node GB-2
30.00 cfs  at node MH-10
30.00 cfs at node GB-1
30.00 cfs at node MH-9
30.00 cfs at node MH-8
2.00 cfs ‘at node I-3
32.00 cfs at node 0.05
2.00 cfs at node I-2
34.00 cfs at node MH-6
34.00 cfs at node MH-5
34.00 cfs at node MH-4
2.00 cfs at node I-4
36.00 cfs at node MH-3
36.00 cfs at node MH-2
2.00 cfs at node I-7
38.00 cfs at node MH-24
40.00 cfs at node MH-23
40.00 cfs at node MH-1
40.00 cfs at node Outlet
teration 1
2.00 cfs at node I-6
30.00 cfs at node I-1
30.00 cfs at node MH-12
30.00 cfs at node MH-11
30.00 cfs at node GB-4
30.00 cfs at node GB-3
30.00 cfs at node GB-2
30.00 cfs at node MH-10
30.00 cfs at node GB-1
30.00 cfs at node MH-9
30.00 cfs  at node MH-8
2.00 cfs at node I-3
32.00 cfs at node 0.05
2.00 cfs at node I-2
34.00 cfs at node MH-6
34.00 cfs at node MH-5
34.00 cfs at node MH-4
2.00 cfs at node I-4
36.00 cfs at node MH-3
36.00 cfs at node MH-2
2.00 cfs at node I-7
38.00 cfs at node MH-24
40.00 cfs at node MH-23
40.00 cfs at node MH-1
40.00 cfs at node Outlet
onvergence Achieved in 1 iterations: relative error: 0.0
Duration data exists in IDF Table
Outlet Known flow propagated from upstream junctions.
P-1 Surcharged condition
MH-1 Known flow propagated from upstream junctions.
MH-23 Known flow propagated from upstream junctioms.
MH-24 Known flow propagated from upstream junctions.
MH-2 Known flow propagated from upstream junctions.

MH-4 Known
MH-5 Known
MH-6 Known
: 0.05 Known

Project Title: Pima Road Storm Drain
p:\...\design caicuiations\stormcad\pr_mdj2.stm

02/16/99 02:30:39 PM

flow
flow
flow
flow

© Haestad Methods, inc.

propagated
propagated
propagated
propagated

from
from
from
from

Stantech Consuiting
37 Brookside Road Waterbury, CT 06708 USA
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upstream
upstream

junctions.
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Information: MH-8 Known flow propagated from upstream junctions.
Information: MH-9 Known flow propagated from upstream junctions.
Information: GB-1 Known flow propagated from upstream junctions.
Information: MH-10 Known flow propagated from upstream junctions.
Information: GB-2 Known flow propagated from upstream junctions.
Information: GB-3 Known flow propagated from upstream junctions.
Information: GB-4 Known flow propagated from upstream junctions.
Information: MH-11 Known flow propagated from upstream junctiocns.
Information: MH-12 Known flow propagated from upstream junctiomns.
--------------------- Calculations Complete --~----------ooo-oooo

** Analysis Options **

Friction method: - Manning's Formula
Hydraulic Grade Convergence Test: 0.001000
Maximum Network Traversals: 5

Number of Flow Profile Steps: 5

Discharge Convergence Test: 0.001000
"Maximum Design Passes: 3

----------------- Network Quick View ------ccwcccmcmoncncnoo

Hydraulic Grade

Label | Length | Size | Discharge | Upstream
pP-1 74 .65 90 inch 40.00 1,735.00
P-3 660.00 90 inch 36.00 1,766.49
P-5 450.00 66 inch 34.00 1,789.98
P-16 179.00 54 inch 30.00 1,851.42
P-17 344.00 - 54 inch 30.00 1,857.32
P-6 460.76 66 inch 34.00 1,800.15
P-9 660.00 54 inch 30.00 1,831.57
P-8 540.76 60 inch 30.00 1,816.53
P-7 18.50 66 inch 32.00 1,800.51
P-19 98.00 60 inch 2.00 1,800.52
P-18 108.00 60 inch 2.00 1,800.75
P-12 30.00 54 inch 30.00 1,841.64
P-11 320.00 54 inch 30.00 1,841.43
P-10 340.00 54 inch 30.00 1,839.97
P-15 146.00 54 inch 30.00 1,848.35
P-14 59.74 54 inch 30.00 1,845.92
P-13 25.26 54 inch 30.00 1,845.62
P-4 660.00 66 inch 34.00 1,783.08
p-28 55.00 60 inch 2.00 1,771.58
pP-2 351.00 90 inch 40.00 1,737.24

Label | Length | Size | Discharge | Upstream Downstream |
pP-34 61.00 36 inch 2.00 1,748.89 1,737.27
pP-38 107.50 90 inch 36.00 1,748.40 1,745.52
P-36 302.50 90 inch 38.00 1,745.49 1,737.27
pP-37 82.00 42 inch 2.00 1,757.14 1,745.52

I e Elevations  ------------- ===

Label | Discharge | Ground | Upstream HGL | Downstream HGL |
Outlet 40.00 1,745.00 1,735.00 1,735.00
MH-1 - 40.00 1,748.90 1,735.01 1,735.00
MH-2 36.00 1,763.34 1,748.42 1,748.40
MH-3 36.00 1,777.92 1,766.51 1,766.49
MH-4 34.00 1,793.47 1,783.11 . 1,783.08
MH-5 34.00 1,804.45 1,790.01 1,789.98
MH-6 34.00 1,813.85 1,800.75 1,800.15
0.05 32.00 1,814.21 1,800.54 1,800.51
MH-8 30.00 1,825.23 1,816.69 1,816.53
MH-9 30.00 1,841.40 1,831.60 1,831.57
MH-10 30.00 1,858.11 1,841.65 1,841.43
Project Title: Pima Road Storm Drain
p:\..\design calculations\stormcadipr_mdj2.stm Stantech Consuiting
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Downstream |

1,735.00
1,748.42
1,783.11
1,848.55
1,851.64
1,790.01
1,816.69
1,800.54
1,800.75
1,800.54
1,800.75
1,841.65
1,839.97
1,831.60
1,845.92
1,845.62
1,841.64
1,765.94
1,766.51
1,735.01

Hydraulic Grade
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MH-11 30.00 1,880.00 1,848.55 ' 1,848.35

MH-12 30.00 1,880.00 v 1,851.64 1,851.42
I-1 30.00 1,890.00 1,858.18 1,857.32
I-2 2.00 1,815.00 1,800.75 1,800.75
I-3 2.00 1,815.00 1,800.58 1,800.52
GB-2 30.00 1,858.00' °  1,841.64 1,841.64
. GB-1 30.00 1,845.00 1,839.97 1,839.97
GB-4 30.00 1,880.00 1,845.92 1,845.92
GB-3 30.00 1,858.00 1,845.62 ©1,845.62
' | —omme oo Elevations = ---~--=---------

Label | Discharge | Ground | Upstream HGL | Downstream HGL |
I-4 2.00 1,777.20 1,771.78 1,771.58
I-6 2.00 1,753.45 1,749.12 1,748.89
MH-23 40.00 1,752.35 1,737.27 1,737.24
I-7 2.00 1,761.72 1,757.36 1,757.14
MH-24 38.00 1,761.70 1,745.52 1,745.49

Elapsed: 0 minute(s) 2 second(s)

Project Title: Pima Road Storm Drain Project Engineer: stantech

p:\...\design calculations\stormcad\pr_mdj2.stm Stantech Consulting StormCAD v1.5 [161]
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Discharge: 2.00 cfs at node I-6
Discharge: 60.00 cfs at node I-1
Discharge: 60.00 cfs at node MH-12
Discharge: 60.00 cfs at node MH-11
Discharge: 60.00 cfs at node GB-4
Discharge: 60.00 cfs at node GB-3
Discharge: 60.00 cfs at node GB-2
Discharge: 60.00 cfs at node MH-10
Discharge: 60.00 cfs at node GB-1
Discharge: 60.00 cfs at node MH-9
Discharge: 60.00 cfs at node MH-8
Discharge: 2.00 cfs at node I-3
Discharge: 62.00 cfs at node 0.05
Discharge: 2.00 cfs at node I-2
Discharge: 64.00 cfs at node MH-6
Discharge: 64.00 cfs at node MH-5
Discharge: 64.00 cfs at node MH-4
Discharge: 2.00 cfs at node I-4
Discharge: 66.00 cfs at node MH-3
Discharge: 66.00 cfs at node MH-2
Discharge: 2.00 cfs at node I-7
Discharge: 68.00 cfs at node MH-24
Discharge: 70.00 cfs at node MH-23
Discharge: 70.00 cfs at node MH-1
Discharge: 70.00 cfs . at node Outlet
Beginning iteration 1

Discharge: 2.00 cfs at node I-6
Discharge: 60.00 cfs at node I-1
Discharge: 60.00 cfs at node MH-12
Discharge: 60.00 cfs at node MH-11
Discharge: 60.00 cfs at node GB-4
Discharge: 60.00 cfs at node GB-3
Discharge: 60.00 cfs at node GB-2
Discharge: 60.00 cfs at node MH-10
Discharge: 60.00 cfs at node GB-1
Discharge: 60.00 cfs at node MH-9
Discharge: 60.00 cfs at node MH-8
Discharge: 2.00 cfs at node I-3
Discharge: 62.00 cfs at node 0.05
Discharge: 2.00 cfs at node I-2
Discharge: 64.00 cfs at node MH-6
Discharge: 64.00 cfs at node MH-5
Discharge: 64.00 cfs at node MH-4
Discharge: 2.00 cfs at node I-4
Discharge: 66.00 cfs at node MH-3
Discharge: 66.00 cfs at node MH-2
Discharge: 2.00 cfs at node I-7
Discharge: 68.00 cfs at node MH-24
Discharge: 70.00 cfs at node MH-23
Discharge: 70.00 cfs at node MH-1
Discharge: 70.00 cfs at node Outlet

-------- Beginning Calculation Cycle

Discharge Convergence Achieved in ‘1 iterations: relative error: 0.0
Warning: No Duration data exists in IDF Table

Information: Outlet Known flow propagated from upstream junctions.
Information: P-1 Surcharged condition

Information: MH-1 Known flow propagated from upstream junctions.
Information: MH-23 Known flow propagated from upstream junctions.
Information: MH-24 Known flow propagated from upstream junctions.
Information: MH-2 Known flow prcpagated from upstream junctions.
Information: MH-3 Known flow propagated from upstream junctions.

Information: MH-4 Known flow propagated from upstream junctions.
Information: MH-5 Known flow propagated from upstream junctions.
Information: MH-6 Known flow propagated from upstream junctions.
Information: 0.05 Known flow propagated from upstream junctions.
Project Title: Pima Road Storm Drain

p:\...\design calculations\stormcad\pr_mdj2.stm
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Information: MH-8 Known flow propagated from upstream junctions.
Information: MH-9 Known flow propagated from upstream junctions.
Information: GB-1 Known flow propagated from upstream junctions.
Information: MH-10 Known flow propagated from upstream junctions.
Information: GB-2 Known flow propagated from upstream junctions.
Information: GB-3 Known flow propagated from upstream junctions.
Information: GB-4 Known flow propagated from upstream junctions.
Information: MH-11 Known flow propagated from upstream junctions.
Information: MH-12 Known flow propagated from upstream junctions.
--------------------- Calculations Complete ~---wcoeoocoaoaaoooaoo

** Analysis Options **
Friction method: Manning's Formula

Hydraulic Grade Convergence Test: 0.001000
Maximum Network Traversals: 5

Number of Flow Profile Steps: 5

Discharge Convergence Test: 0.001000

Maximum Design Passes: 3

----------------- Network Quick View

| Hydraulic Grade |

Label | Length | Size | Discharge | Upstream | Downstream |
pP-1 74.65 90 inch 70.00 1,735.01 1,735.00
P-3 660.00 90 inch 66.00 1,767.03 1,748.98
P-5 450.00 66 inch 64.00 1,790.59 1,783.73
P-16 179.00 54 inch 60.00 1,852.10 1,849.34
P-17 344.00 54 inch 60.00 1,858.00 1,852.44
P-6 460.76 66 inch 64.00 1,800.76 1,790.63
P-9 660.00 54 inch 60.00 1,832.25 1,817.43
p-8 540.76 60 inch 60.00 1,817.19 1,801.42
p-7 18.50 66 inch 62.00 1,801.39 1,801.63
pP-19 98.00 60 inch 2.00 1,801.42 1,801.42
P-18 108.00 60 inch 2.00 1,801.63 1,801.63
P-12 30.00 54 inch 60.00 1,842.51 1,842.48
P-11 320.00 54 inch 60.00 1,842.17 1,840.65
P-10 340.00 54 inch 60.00 1,840.65 1,832.29
P-15 146.00 54 inch 60.00 1,849.03 1,846.69
P-14 59.74 54 inch 60.00 1,846.69 1,846.30
P-13 25.26 54 inch 60.00 1,846.30 1,842.51
P-4 660.00 66 inch 64.00 1,783.69 1,766.29
P-28 55.00 60 inch 2.00 1,771.58 1,767.07
P-2 351.00 90 inch 70.00 1,737.76 1,735.03

| Hydraulic Grade f

Label | Length | Size | Discharge | Upstream | Downstream |
P-34 61.00 36 inch 2.00 1,748.89 1,737.80
P-38 107.50 90 inch 66.00 1,748.94 1,746.06
P-36 302.50 90 inch 68.00 1,746.02 1,737.80
P-37 82.00 42 inch 2.00 1,757.14 1,746.06

I et Elevations  -------e---oo--- }

Label | Discharge | Ground | Upstream HGL | Downstream HGL |
Outlet 70.00 1,745.00 1,735.00 1,735.00
MH-1 70.00 1,748.90 1,735.03 1,735.01
MH-2 66.00 1,763.34 1,748.98 1,748.94
MH-3 66.00 1,777.92 1,767.07 1,767.03
MH-4 64.00 1,783.47 1,783.73 1,783.69
MH-5 64.00 1,804.45 1,720.63 1,790.59
MH-6 . 64.00 1,813.85 1,801.63 1,800.76
0.05 62.00 1,814.21 1,801.42 1,801.39
MH-8 . 60.00 1,825.23 1,817.43 1,817.19 .
MH-9S 60.00 1,841.40 1,832.29 1,832.25
MH-10 60.00 1,858.11 1,842.48 1,842.17

Project Title: Pima Road Storm Drain
p:\...\design calculations\stormcad\pr_mdj2.stm
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MH-11 60.00 1,880.00 1,849.34 1,849.03

MH-12 60.00 1,880.00 1,852.44 1,852.10
I-1 60.00 1,8590.00 1,859.33 1,858.00
I-2 2.00 1,815.00 1,801.63 1,801.63
I-3 2.00 1,815.00 1,801.42 1,801.42
. GB-2 60.00 1,858.00  1,842.51 1,842.51
GB-1 60.00 1,849.00 1,840.65 1,840.65
GB-4 ’ 60.00 1,880.00 1,846.69 1,846.69
GB-3 60.00 1,858.00 1,846.30 1,846.30
I bt Elevations  ---------=-c--u- |

Label | Discharge | Ground | Upstream HGL | Downstream HGL |
I-4 ) 2.00 1,777.20 1,771.78 1,771.58
I-6 2.00 1,753.45 1,749.12 1,748.89
MH-23 ) 70.00 1,752.35 1,737.80 1,737.76
I-7 2.00 1,761.72 1,757.36 1,757.14
MH-24 68.00 1,761.70 1,746.06 1,746.02

Elapsed: 0 minute(s) 2 second(s)

Project Title: Pima Road Storm Drain Project Engineer: stantech
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Discharge:
Discharge:
Discharge:
Discharge:
Discharge:
Discharge:
Discharge:
Discharge:
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Discharge:
Discharge:
Discharge:
Discharge:-
Discharge:

Beginning

Discharge:
Discharge:
Discharge:
Discharge:
Discharge:
‘Discharge:
Discharge:
Discharge:
Discharge:
Discharge:
Discharge:
Discharge:
Discharge:
Discharge:
Dischaxrge:
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Discharge:
‘Discharge:
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Discharge:
Discharge:
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Discharge:
Discharge:
Discharge:

Discharge

. Beginning Calculation Cycle --=----=e-c-ccoeenx
2.00 cfs at node I1I-6
90.00 cfs at node I-1
90.00 cfs at node MH-12
90.00 cfs at node MH-11
90.00 cfs at node GB-4
90.00 cfs at node GB-3
90.00 cfs at node GB-2
90.00 cfs at node MH-10
90.00 cfs at node GB-1
90.00 cfs at node MH-9
90.00 cfs at node MH-8
2.00 cfs at node I-3
92.00 cfs  at node 0.05
2.00 cfs at node I-2
94.00 cfs at node MH-6
94.00 cfs at node MH-5
94.00 cfs at node MH-4
2.00 cfs at node 1I-4
96.00 cfs at node MH-3
96.00 cfs at node MH-2
2.00 cfs at node 1-7
98.00 cfs at node MH-24
100.00 cfs at node MH-23
100.00 cfs at node MH-1
100.00 cfs at node Outlet
iteration 1
2.00 cfs at node I-6
90.00 cfs at node I-1
90.00 cfs at node MH-12
90.00 cfs at node MH-11
90.00 cfs at node GB-4
90.00 cfs at node GB-3
90.00 cfs at node GB-2
90.00 cfs at node MH-10
90.00 cfs at node GB-1
90.00 cfs at node MH-9
90.00 cfs at node MH-8
2.00 cfs at node I-3
92.00 cfs at node 0.05
2.00 cfs at node I-2
94.00 cfs at node MH-6
94.00 cfs at node MH-5
94.00 cfs at node MH-4
2.00 cfs at node I-4
96.00 cfs at node MH-3
96.00 cfs at node MH-2
2.00 cfs at node I-7
98.00 cfs at node MH-24
100.00 cfs at node MH-23
100.00 cfs at node MH-1
100.00 cfs at node Outlet _
Convergence Achieved in 1 iterations: relative error: 0.0

Warning: No Duration data exists in IDF Table

Information: Outlet Known flow propagated from upstream junctions.

Information: P-1 Surcharged condition

Information: MH-1 Known flow propagated from upstream junctions.

Information: MH-23 Known flow propagated from upstream junctions.

Information: MH-24 Known flow propagated from upstream junctions.

Information: MH-2 Known flow propagated from upstream junctions.

Information: MH-3 Known flow propagated from upstream junctions.

Information: MH-4 Known flow propagated from upstream junctions.

Information: MH-5 Known flow propagated from upstream junctioms.

Information: MH-6 Known flow propagated from upstream junctions.

Information: 0.05 Known flow propagated from upstream junctions.

Project Title: Pima Road Storm Drain ’ Project Engineer: stantech
p:\...\design calculations\stormcad\pr_mdj2.stm - Stantech Consulting StormCAD v1.5 [161]
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Information: MH-8 Known flow propagated from upstream junctions.
Information: MH-9 Known flow propagated from upstream junctions.
Information: GB-1 Known flow propagated from upstream junctions.
Information: MH-10 Known flow propagated from upstream junctions.
Information: GB-2 Known flow propagated from upstream junctions. ~
Information: GB-3 Known flow propagated from upstream junctions.
Information: GB-4 Known flow propagated from upstream junctions.
Information: MH-11 Known flow propagated from upstream junctions.
Information: MH-12 Known flow propagated from upstream junctions.
B e Calculations Complete ----=cccccmcmommao oo

** Analysis Options **
Friction method: Manning's Formula

Hydraulic Grade Convergence Test: 0.001000
Maximum Network Traversals: 5

Number of Flow Profile Steps: S

Discharge Convergence Test: 0.001000

Maximum Design Passes: 3

----------------- Network Quick View

! Hydraulic Grade !

Label | Length Size | Discharge | Upstream Downstream |
P-1 74 .65 90 inch 100.00 1,735.02 1,735.00
P-3 660.00 90 inch 96.00 1,767.46 1,749.42
P-5 450.00 66 inch 94.00 1,791.08 1,784.23
P-16 178.00 54 inch 90.00 1,852.63 1,845.98
P-17 344.00 54 inch 90.00 1,858.53 1,853.08
P-6 460.76 66 inch 94.00 1,801.25 1,791.13
P-9 660.00 54 inch 90.00 1,832.78 1,818.02
pP-8 540.76 60 inch- 90.00 1,817.70 1,802.21
pP-7 18.50 66 inch 92.00 1,802.18 1,802.35
P-19 98.00 60 inch 2.00 1,802.21 1,802.21
P-18 108.00 60 inch 2.00 1,802.35 1,802.35
P-12 30.00 54 inch 90.00 1,843.30 1,843.23
P-11 320.00 54 inch 90.00 1,842.85 1,841.18
P-10 340.00 54 inch 90.00 1,841.18 1,832.84
P-15 146.00 54 inch 90.00 1,849.56 1,847.34
P-14 59.74 54 inch 90.00 1,847.34 1,846.83
P-13 25.26 54 inch 90.00 1,846.83 1,843.30
P-4 660.00 66 inch 94 .00 1,784.18 1,766.57
pP-28 55.00 60 inch 2.00 1,771.58 1,767.51
pP-2 '351.00 90 inch 100.00 1,738.19 1,735.06

: | Hydraulic Grade

Label | Length | Size | Discharge | Upstream Downstream |
P-34 61.00 36 inch 2.00 1,748.89 1,738.23
P-38 107.50 S0 inch 96.00 1,749.37 1,746.50
pP-36 302.50 90 inch 98.00 1,746.45 . 1,738.23
P-37 82.00 42 inch 2.00 1,757.14 1,746.50

B R Elevations . -~-------ccm-nn- |

Label | Discharge Ground | Upstream HGL | Downstream HGL |
Outlet 100.00 1,745.00 1,735.00 1,735.00
MH-1 100.00 1,748.90 1,735.06 1,735.02
MH-2 96.00 1,763.34 1,749.42 1,749.37
MH-3 96.00 1,777.92 1,767.51 1,767.46
MH-4 $4.00 1,793.47 1,784.23 1l,784.18
MH-5 94.00 1,804.45 1,791.13 1,7%1.08
MH-6 94.00 1,813.85 1,802.35 1,801.25
0.05 82.00 1,814.21 1,802.21 1,802.18
MH-8 90.00 1,825.23 1,818.02 1,817.70 .
MH-9 90.00 1,841.40 1,832.84 1,832.78
MH-10 90.00 1,858.11 1,843.23 1,842.85
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MH-11 90.00 1,880.00 1,84%9.98 1,849.56

MH-12 90.00 1,880.00 1,853.08 1,852.63
I-1 90.00 1,890.00 1,860.30 1,858.53
I-2 2.00 1,815.00 1,802.35 1,802.35
I-3 2.00 1,815.00 1,802.21 1,802.21
GB-2 90.00 1,858.00 1,843.30 1,843.30
GB-1 90.00 1,849.00 1,841.18 1,841.18
GB-4 90.00 1,880.00 1,847.34 1,847.34
GB-3 90.00 1,858.00 1,846.83 . 1,846.83
| ------=-=--- Elevations R

Label | Discharge | Ground | Upstream HGL | Downstream HGL |
I-4 2.00. 1,777.20 1,771.78 1,771.58
I-6 2.00 1,753.45 1,749.12 1,748.89
MH-23 100.00 1,752.35 1,738.23 1,738.189
I-7 2.00 1,761.72 1,757.36 1,757.14
MH-~24 " 98.00 ©1,761.70 1,746.50 1,746.45

Elapsed: 0 minute(s) 2 second(s)

Project Title: Pima Road Storm Drain Project Engineer: stantech
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Beginning i
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Discharge:
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Discharge:
Discharge:
Discharge:
Discharge:
Discharge:
Discharge:
Discharge:
Discharge:
Discharge:
Discharge:
Discharge:
Discharge:
Discharge
Discharge:
Discharge:
Discharge:
Discharge:
Discharge:
Discharge:
Discharge:
Discharge C
Warning: No

Information:
Information:
Information:
" Information:
Information:
Information:
Information:
Information:
Information:
Information:
Information:

Beginning Calculation Cycle

2.00 cfs at node I-6
120.00 cfs at node I-1
120.00 cfs at node MH-12
120.00 cfs at node MH-11
120.00 cfs at node GB-4
120.00 cfs at node GB-3
120.00 cfs at node GRBR-2
120.00 cfs at node MH-10
120.00 cfs at node GB-1
120.00 cfs at node MH-9
120.00 cfs at node MH-8
2.00 cfs at node I-3
122.00 cfs at node 0.05
2.00 cfs at node I-2
124.00 cfs at node MH-6
124.00 cfs at node MHE-5
124.00 cfs at node MH-4
2.00 cfs at node I-4
126.00 cfs at node MH-3
126.00 cfs at node MH-2
2.00 cfs at node I-7
128.00 cfs at node MH-24
130.00 cfs at node MH-23
130.00 cfs at node MH-1
130.00 cfs at node Outlet
teration 1

2.00 cfs at node I-6
120.00 cfs at node I-1
120.