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•
e) On the south side of Ray Road, drainage on the private property from the Eastern Canal to

156th Street, and off-site drainage, is being retained in existing facilities. From 156th Street to
East of the Future Santan Freeway the land is agricultural. The off-site flows are tail waters
which enter the irrigation canals at present. There are new tail water facilities proposed to
continue to accept the water until such time as the property is developed. There are currently
plans to develop the property.

f) Ray Road east of the Santan will continue to drain to the south and west in existing ditches
until the new Santan Freeway channel is constructed. The Agricultural land east of the
relocated Greenfield Road and north of the UPRR will be drained to the new retention Basin
B.

g) The existing retention basins along the existing Greenfield Road north of Camellia Road will
be relieved by new catch basins and storm drains and the flow will be retained in retention
Basin B.

h) The off-site flow along Knox Road will continue in the gutter line from east to west. A high
point in the grade of the realigned Greenfield Road will provide for the flow to continue in its
present course. The agricultural land west of the realigned Greenfield Road and north of the
UPRR will continue to flow to the west to the Crossroads Park Lake.

Appendix 1, Section 2 (Retention Basin Capacities) is revised to add the following:

RETENTION BASIN A

• The Town of Gilbert has elected to revise the design of Retention Basin A and the inlet storm
drain structure to provide a bubble up structure and a shallow, larger Retention Basin sized per
the volumes shown in the Final Drainage Report. Dry wells will be provided to provide positive
drainage of the retention basin and storm drain in the required 36 hours.

•
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Greenfield and Ray Road Realignment
Final Drainage Report

I. Report Overview

This report describes the basis for design of stormwater management facilities for the
proposed realignment of Greenfield and Ray Roads within the Town of Gilbert, Arizona.
The scope of the report is based upon the Project Procedures Manual dated April 12,
2002. There are two major types of facilities described in the report: 1) conveyance and
detention facilities, and 2) pump station facilities.

Sections III and IV describe the design criteria and data/assumptions underlying the
design. Then each major facility type, size and location is described starting first with the
conveyance and detention basins (Section V) and then the pump station facilities (Section
VI). Facility designs have been completed to approximately 60% level of detail. Plan
and profile drawings have been prepared to accompany the report.

The pump station design includes the following potential components: I) inlet pipe and
wet well transition apron, 2) pump station wet well (sump), 3) valve box, 4) pump
discharge piping and outlet box, and 5) outlet box discharge pipe/culvert to the
Crossroads Park flood conveyance channel. The pump size selection is based upon
comparing the operation of different sizes of the wet well storage versus pump capacity.
The storage obtained by utilizing the inlet pipe was considered in this analysis.

Appendices contain the calculations and computer simulation information. Appendix I
contains information used for the HEC1 hydrologic and hydraulic analyses for
conveyance and detention facilities. Appendix 2 contains information used to determine
the type, size and location of pump station facilities. Appendix 3 contains hydrology and
hydraulic calculations for the ADOT Rational design basis of the storm drains and catch
basin inlets.

The project vertical datum is as follows: 1) Ray Road from the Eastern Canal to the
Realigned Greenfield Road is on Town of Gilbert Datum. 2) The remainder of the Project
is on ADOT datum. 3)The calculations herein for the new pumping station are Town of
Gilbert datum. The conversion factor (number) from Town of Gilbert datum to ADOT
datum is +1.55 feet.

II. Summary

Ray Road

Ray Road is a major arterial. It will be widened, re-aligned and re-graded. The proposed
storm drain system between stations 23+89 to 16+17 is an enclosed underground system
with approximately 5,030 lineal feet (LF) of 42-,36-,24- and 18-inch storm drain pipe,
cross drain pipe between catch basins and manholes, manholes and catch basins, and
headwalls with access barriers. The catch basin spacing is approximately 300-foot ____
intervals. The outfall for the storm drain will be a new detention basin located on the
north side ofRay Road east of the Eastern Canal. This will be an earthen basin with 3 H
to I V side slopes. The detention basin will be approximately 10 feet deep and will
require fencing. Dry wells will be provided as required to percolate accumulated
stormwater from the design storm event within a 36-hour time period.
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Greenfield Road

Greenfield Road is a major arterial that will be relocated in a depressed roadway to
underpass the Union Pacific Railroad. The proposed storm drain system between stations
21 +00 to 43+60 is an enclosed underground system. There will be a pumping station
located at the north west intersection with the Union Pacific Railroad. The storm
drainage system within the roadway will consist of approximately 2,834 LF of 36, 24 and
18-inch storm drain pipe, cross drain pipe between catch basins and manholes, manholes
and catch basins, and headwalls with access barriers. The catch basin spacing is
approximately 300-foot intervals.

In addition, to the depressed roadway portion of the realigned road, a segment that does ~Ar-ll'o{

not drain to the sag of the new road profile will be drained to a new temporary retenti~
basin southeast of the new Greenfield Road and north of the Union Pacific Railroadfhis
basin is considered temporary since the development of the property may include moving
it to another location. This will reduce the cost of the pumping station. Storm drainage
will be collected between station 43+90 to 51 +00. This storm drainage conveyance
system will consist of approximately 2,043 L.F. of30, 24- and 18-inch storm drain pipe,
cross drain pipe between catch basins and manholes, manholes and catch basins,
headwalls with access barriers and retention basin. The catch basin spacing is
approximately 300-foot intervals. The retention basin design concept is an earthen basin
with 4H to 1V side slopes excavated approximately 11 feet. Due to the depth, fencing
will be provided. The basin plan is shown in Appendix 3.

Pumping Station

The pumping station will be located northeast of the new Greenfield Road alignment and
the Union Pacific Railroad Bridge. The pumping station will be sized for the peak flow
from a 50-year, 24-hour storm. The design capacity of the pump station is 13,440 gallons
per minute (GPM). Three main stormwater pumps are proposed. Each has a design
discharge capacity of 6,720 GPM. Two pumps provide the station capacity, and a third
redundant pump is provided in the event of the failure of one of the main pumps.

The station will have a cast-in-place sub-structure and the superstructure will have a
finished floor above the 100-year flood plain. The design proposed herein is based on
installation of submersible pumps. Submersible pumps have been used extensively by
ADOT for stormwater pumping stations in the Phoenix metropolitan area. There is a
proven track record of performance for these pumps. Motor and ventilation controls will
be located in a control panel on the slab. An A-frame gantry will be provided for
equipment maintenance.

Stormwater disposal will be into the existing Crossroads Park stormwater detention basin.
The pump discharge will first flow into an outlet discharge box west of the pump station
and east of the detention basin. The discharge box will dissipate energy and transition
flow from multiple pumps into a single 36-inch diameter outfall to the inlet channel of
Crossroads Park detention basin. The outfall will pass beneath the existing access road.
The outlet end of the outfall will include addition stone revetment for energy dissipation
to protect the existing channel lining.
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III. Design Criteria

The design criteria are provided in the Project Procedures Manual. Relevant design
guidance documents include

• the drainage standards adopted by the Town of Gilbert
• Maricopa Association of Governments (MAG) Specification and Details
• Arizona Department of Transportation (ADOT) Chapter 600 Highway Drainage

Design
• ADOT Highway Drainage Design Manual - Hydrology
• Federal Highway Administration (FHWA) Highway Stormwater Pump Station

Design HEC-No. 24
• Federal Highway Administration (FHWA) Urban Drainage Design Manual HEC-No.

22, Chapter 4.4 Drainage Inlet Design
• Greenfield Road and Ray Road Railroad Crossing Study Report, INCA Engineers,

Inc, July, 2001

Key design parameters include the following:

• retention basin capacity - storage for 50-year, 24-hour storm runoff with evacuation
of storage within 36 hours

• cross culvert capacity - peak flow from 50-year, 24-hour storm
• storm drain capacity - 10-year, I-hour storm
• pump station capacity - peak flow 50-year, 24-hour storm
• minimum pipe size 18 inches - per Town of Gilbert standards
• minimum flow velocity for design storm - 3 fils when flowing full
• hydraulic grade line in depressed roadways - 6 inches below the top of grate
• catch basin inlet capacity - flow capacity of inlets between 1.2 times design flow (0.8

capture ratio) for curb inlets and (0.5 capture ratio) for curb inlets in depressed areas.

IV. Data, Design Assumptions and Sources

The key data sources are as follows:

• surficial soil classification Group C (clay loam) - Soil Conservation Service soils
map for Maricopa County

• average infiltration rate is 0.15 inches/hour - Soil Conservation Service soils map for
Maricopa County

• rainfall intensity- frequency-duration relationships for design storms - ADOT
Highway Drainage Design Manual - Hydrology

• 50-year, 24-hour storm depth of3.0 inches - design directive Town of Gilbert
• 10-year, I-hour storm depth of 1.50 inches - ADOT Highway Drainage Design

Manual - Hydrology
• pump operating curve data - submersible pumps based on Flygt Pump Sizing

Software (FLYPS 2.01)
• three primary stormwater pumps, any two providing the station capacity; third pump

providing redundancy in event of failure of one pump
• a nuisance pump will be provided for seepage control and maintenance purposes

5
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• Flygt submersible pump and motor control costs - James Hobson and Cook,
Phoenix, AZ

• vault dimensions and capacities - Utility Vault Company, Chandler AZ
• stormwater management for the Greenfield Pump station will divert stormwater into

the existing Crossroads Park stormwater detention basin
• stormwater management for the Ray Road system will consist of conveyance piping

into a new stormwater detention basin adjacent to the RWCD Eastern canal _ ~,crS l ~ Jr-
• stormwater management of the northern portion of the Greenfield Road re-alignment

(between stations 43+60 to 51 +00) will be provided by conveyance into a new
stormwater detention basin southeast of the new Greenfield Road alignment near the
intersection with the UPRR (this basin would also collect runoff across a large __ ~~ s ~ -£3»
agricultural area between the new and existing Greenfield Roads)

• hourly rainfall data for Phoenix NWS weather station-Western Regional Climate
Center Reno NY

V. Conveyance and Detention Facilities

Drainage Systems

This section covers the hydrologic and hydraulic analysis of proposed retention and
conveyance facilities for Greenfield and Ray Road realignments. There are three major
drainage systems:

1) the new Greenfield Road alignment from station 20+50 to station 43+60 that includes
the drainage into the depressed highway section of the new road,

2) the new Greenfield Road alignment north from station 43+60 to the intersection with
Knox Road (51 +00), including a detention basin to collect runoff from the
agricultural field between the new road alignment and the existing Greenfield Road
alignment, and

3) the widened and realigned Ray Road from station 23+89 to 16+17 at the Union
Pacific Railroad (UPRR) intersection.

The drainage areas are shown for each system in Table 1. Areas and percent impervious
are based upon the 30% plan drawings. Subbasins were delineated for smaller areas of
each system to obtain detailed peak flow estimates for pipe and catch basin inlet size
calculations. The areas are thus delineated as the basis of HEC1 model analysis of the
drainage areas and pumping station sizing. The HEC1 model was used for the basis of
pumping station design. The ADOT Rational Formula used in the catch basin and storm
drain design. The Rational Formula system design and drainage area maps are shown in
Appendix 3.

Table 1: Drainage areas for major drainage systems

System/Subbasin Area, acres Area, sQ.mi. Percent imoervious
Greenfield Rd 43+60 to 51+00
lA 0.987 0.001541 77.3
IB 1.506 0.002352 80.5
Subtotal 2.492 0.003893
Greenfield Rd 20+50 to 43+60
Ie 0.481 0.000752 75.23
2A 1.058 0.001652 84.9
2B 1.270 0.001984 85.0
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System/Subbasin Area, acres Area, sQ.mi. Percent impervious
2C 0.886 0.001384 85.0
3A 0.415 0.000648 85.0
3B 1.223 0.001911 82.0
3C 1.105 0.001727 78.3
Subtotal 6.439 0.010061

Ray Rd 23+89 to 16+17
lA 0.58 0.000857 85.4
IB 1.165 0.001819 84.5
lC 1.644 0.002568 97.7
2A 1.797 0.002806 86.1
2B 1.778 0.002778 84.6
3A 1.801 0.002812 73.6
3B 2.181 0.003406 78.1
Subtotal 10.365 0.01619

Drainage areas and percent impervious information were used in the input into the
hydrologic model for runoff calculations.

Hydrologic Analysis Methods

The U.S. Army Corps of Engineers hydrologic program HEC-1 Flood Hydrograph
Package (version 4.1, 1998) was used to calculate storm hydrographs and route flow
through pipes into storage basins, and the pump station. This program was chosen
because:

• it is frequently used in the Phoenix region for storm drainage and flood simulations
• it has ADOT documentation for selection of key hydrologic parameters and
• it allows integrated assessment of pump station operation with inflow hydrology.

The program also provides the capability to control operations of multiple pumps having
different start/stop elevations in order to simulate the pump station operation more
accurately.

Three models were created; one for each major drainage system described above. Ten­
year (and 50-year at the pump station) storm events were simulated.

Electronic spreadsheets were used to calculate the stage-storage-infiltration relationships
for storage basins proposed in the agricultural field adjacent to the new Greenfield Road
alignment and the Ray Road improvements (near the RWCD canal). The saturated
hydraulic conductivity of the retention basin was assumed equal to the average
infiltration rate noted in Section IV. Darcy's equation was used to calculate the
percolation rate flow rate over the basin at different stages. Discharge rates from the
pervious retention basins were based upon the estimated total percolation rates.
Shallow pit percolation tests were performed and final basin design and dry up
calculations are presented in Appendix 3.
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HEC-I Input Data Development

Input for the HEC-1 program was prepared in accordance with modeling guidelines
contained in ADOT's Highway Drainage Design Manual- Hydrology specifically for
HEC-1 applications. This guidance recommends the use of the Green-Ampt equation for
infiltration losses. Input Green-Ampt parameters were based on guidelines contained in
the manual for clay loam soils.

The kinematic routing method was used for hydrologic routing flows computed for each
subbasin in the model. The new Greenfield Road alignment from station 20+50 to station
43+60 was subdivided into seven subbasins. The new Greenfield Road alignment north
from station 43+60 to the intersection with Knox Road, including a detention basin to
collect runoff from the agricultural field was modeled as three subbasins. In addition to
the basins shown in Table 1, the agricultural area that drains to this retention basin was
included in the hydrologic model. The widened and realigned Ray Road from station
23+89 to 16+17 east of the UPRR was modeled as seven subbasins.

The hydraulic analysis of peak pipe flow depth was computed in HEC-1 using the
kinematic routing method. This assumes that the stage is not affected by downstream
flow control conditions. For the most part the steep slope in the pipes in the Greenfield
Road system do not violate this assumption except for in the lowest section of the road.
A separate analysis is provided for the inlet pipe to the pump station. The affect on
retention basins is not significant.

The kinematic routing method does not consider the affect of energy losses on the
hydraulic grade line due to form losses in manholes. However, these are considered to be
less than 0.5 feet for most of the manholes in the system. The energy loss coefficient is
about 0.2 for two-way storm sewer junctions. The peak flow velocities for the design
storm are generally less than 10 ft/s and greater than 5 ft/s; therefore the maximum
velocity head is approximately 1.5 feet; when this is multiplied by the loss coefficient, the
energy form loss is estimated at about 0.3 feet at each manhole.

A rating curve was calculated for each pipe size (diameter) studied in the subbasin using
the FLOWMASTER program by Haested Methods. The program calculates the normal
depth-discharge relationship based on Manning's equation. The rating curves were input
into the HEC-1 program to enable output of the peak flow depth obtained during each
storm simulation. Pipe flow velocity is calculated during the HEC-1 simulation. Pipe
size selection is based on design slopes over distances between subbasins.

Hydrologic/Hydraulic Results

Results of the analyses are summarized in the following subsections for each major
drainage system. The input data development and the computer simulation output are
provided in Appendix 1. The results of the analyses were used to prepare the final design
plan and profile for each major system.

The pipe sizes determined with the model are equal to or greater than the minimum
allowable diameter (18 inches). Partially full flow was computed in all of the pipes for
peak design flow conditions. The minimum velocity of 3 ftls flowing full was achieved
in each pipe.

8
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Greenfield Road

The new Greenfield Road alignment from station 20+50 to station 43+60 that includes
the drainage into the depressed highway section of the new road was divided into two
main sections, 2 and 3, that drain south and north respectively. Each of these sections
was subdivided further into subbasins. Section 1 is the at grade portion of the new
Greenfield Road which flows to retention basin B. The two sections in the Greenfield
Road system were subdivided to evaluate peak flows at smaller road intervals. Average
pipe slopes were designed that correspond approximately with the average road grades
for each subbasin.

The proposed conveyance system is assumed to be a single main pipeline beneath the
median strip in the center of the highway with connecting storm drains at catch basin
locations. Catch basin spacing is approximately 300 feet. The adequacy of this spacing
and the size of catch basin opening are evaluated in a subsequent section.

The results of the HEC-l hydrograph simulations are summarized for this drainage
system in Table 2. This system includes proposed in line storage ofa portion of the
stormwater during storm events in two segments of 36-inch pipe beneath the roadway
and the 36-inch inlet pipe to the wet well. The size of the wet well and the inlet pipe
storage studied in the pump storage analysis are described in Section VI of the drainage
report.

Table 2: Summary of hydrology & pipe hydraulic capacity results for Greenfield
Road stations 20+50 to station 43+60

Notes: depths based on normal depth calculatIOn and do not consIder backwater due to
stormwater storage in downstream pipe

Stations of 10-year 10-year 50-year Design Length Design
Subbasin peak peak peak pipe of down- average
Limits flow, cfs flow flow, cfs diamet stream pipe
(subbasin) depth, er, in main slope,

ftl pipe, ft percent
43+60:42+00 2.47 0.43 3.57 18 410 1.5
(IC)
42+00:37+90 7.90 0.72 11.41 18 495 2.6
(2A)
37+90:32+95 14.21 1.06 20.59 18 310 2.0
(2B)
32+95:29+90 18.46 1.07 26.66 36 35 1.0
(2C)
27+88:29+90 13.93 0.91 20.25 36 145 1.0
(3A)
23+40:27+88 12.13 0.94 17.47 18 235 2.6
(3B)
21+00:23+40 5.82 0.61 8.32 18 235 2.5
(3C)
29+59.61 to 32.4 1.46 46 36 100 1.0
Wet Well

1

•
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Based on the proposed 13,440 GPM (30 CFS) pump station capacity, the maximum
pump station discharge during the 50-year storm event is 30 cfs.

Hydraulic analysis of the maximum stage at the inlet pipe manhole connecting the storm
drainage conveyance to the wet well was based on culvert flow model
(CULVERTMASTER). The storage in the inlet pipe during the 50-year design storm
changes the flow in the inlet pipe from an inlet to outlet control condition due to the
water surface allowed in the wet well.

The hydraulic analysis of the inlet pipe is shown in Appendix I in the pipe capacity
calculation section. The results indicate that the maximum allowable wet well elevation
is 1248.7 feet. At this level in the wet well, the maximum water surface elevation in the
inlet manhole is 1250.18 feet for the peak inflow to the manhole estimated by HEC-1 at
46.0 cfs for the 50-year storm. The maximum allowable water surface in the manhole is
estimated at 1250.2 feet; this is approximately the lowest finished grade in the sag section
of the road. The analysis of the pump station operation (in Appendix II) indicated the
maximum wet well elevation during the 50-year storm is expected to be 1,247.1 ft. The
manhole inlet water elevation for this tailwater (1247.1 feet) is 1,248.37 feet, about 1.8
feet lower than the maximum allowable elevation. Considering other hydraulic losses
will be less than 0.5 feet, the hydraulic grade line will be more than 0.5 feet below the top
of the lowest inlet grate for the design storm.

Ray Road

The widened and realigned Ray Road from station 23+89 to 16+17, east of the Union
Pacific Railroad (UPRR) intersection, was divided into three main sections: sections 1,
section 2 and section 3 that drain west toward the East~nd RWCD canals. Average pipe
slopes were assumed that correspond approxima ely wit the average road grades for
each subbasin. The three sections in the Ray Roa s stem were subdivided further into
subbasins to evaluate peak flows at smaller road intervals.

The proposed conveyance system is assumed to be a single main pipeline beneath the
median strip in the center of the highway with connecting storm drains at catch basin
locations. Catch basin spacing is approximately 300 feet.

The results of the HEC-l hydrograph simulations are summarized for this drainage
system in Table 3. This system includes a proposed retention basin for stormwater. The
size of the basin selected for this simulation has dimensions of 100' w x 5.25' h x 100' 1.
The assumed invert elevation of the new detention basin was 1260.0 feet.

The outlet design for this basin includes a weir outlet structure at the west end. The actual
design of this basin is presented in Appendix 3. The basin will infiltrate by percolation
and by stormwater discharge into two dry wells to evacuate the basin during storm events
within the required 36 hours. The basin is oversized for the Qso 24hour storm event.
Discharge is not expected; however, the proposed overflow weir will allow water to flow
west to the existing Eastern Canal.

10



Table 3: Summary of hydrology & pipe hydraulic capacity results for Ray Road
stations 23+89 to station 16+17

Notes. stages based on normal depth calculatIOn and do not consIder backwater due to
stormwater storage in downstream retention basin
2 n1a indicates not available

Stations of 10-year 10-year 50-year Design Length Design
Subbasin peak peak peak pipe of down- average
Limits flow, cfs flow flow, cfs diamet stream pipe
(subbasin) depth, 2 er, in main slope,

ftl pipe, ft percent
16+17:14+00 2.84 0.53 n1a 18 450 0.8
(lA)
14+00:9+50 8.65 1.07 n1a 18 537 0.8
(IB)
9+50:4+13 16.82 1.56 n1a 24 592 0.5
(Ie)

4+13:41+98 25.15 1.95 n1a 36 620 0.2
(2A)
41+98:35+78 32.16 2.08 n1a 40 609 0.2
(2B)
35+78:29+69 39.06 2.35 n1a 40 580 0.2
(3A)
29+69:23+89 47.37 2.79 n1a 40 100 0.2
to Retention
(3B)

. I

•

•
A second HEC-1 simulation was conducted for this system to determine the stage in the
pond after 36 hours. The conclusion is that the pond will not be evacuated by shallow
percolation alone, and therefore dry wells are recommended to achieve greater rate of
percolation. Subsequent evaluation present in Appendix 3 after field percolation tests also
show that this basin will not evacuate within 36 hours and two drywells will be required.

North Portion Greenfield Road and Agricultural Runoff

The new Greenfield Road alignment north from station 43+60 to the intersection with
Knox Road, including a retention basin to collect runoff from the agricultural field
between the new road alignment to the existing Greenfield Road alignment, was divided
into three subbasins. These subbasins include the Greenfield road section 1 and the
agricultural field that drains westerly toward the new Greenfield alignment. An average
pipe slope for the road drainage system was assumed that corresponds approximately
with the average road grade for section 1.

•
The proposed conveyance system for the new section of Greenfield Road is a single main
pipeline beneath or adjacent to the median strip in the center of the roadway with
connecting storm drains at catch basin locations. Catch basin spacing is approximately
300 feet.
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The results of the HEC-I hydrograph simulations are summarized for this drainage
system in Table 4. This system includes a proposed retention basin for stormwater. Th~ 8,pJ l.-t (3
retention basin was originally a teardrop shape with the widest portion near the UPRR.
At the northern end it terminated at a point. The size of the basin selected for this
simulation has dimensions of225' width x 10' height x 600' 1. The assumed invert
elevation of the new detention basin is 1264.40 feet. The peak stage for the design storm,
was 1.0 feet and peak storage approximately 1.6 ac-ft.

Table 4: Summary of hydrology & pipe hydraulic capacity results for Greenfield
Road stations 51+00 to station 43+60

A second HEC-1 simulation was conducted for this system to determine the stage in the
pond after 36 hours. The conclusion is that the pond will not be evacuated by shallow
percolation alone, and therefore dry wells are recommended to achieve greater rate of
percolation and positive dry up..

Notes. stages based on normal depth calculatIOn and do not consIder backwater due to
stormwater storage in downstream retention basin
2 n1a indicates not available

Stations of 10-year 10-year 50-year Desig Length of Design
Subbasin peak peak peak n pipe down- average
Limits flow, cfs flow flow, diame stream pipe
(subbasin) depth, cfs 2 ter, in main slope,

ftl pipe, ft percent
51+00:48+50 4.98 1.16 n/a 18 & 490 0.25
(IA) 24
48+50:43+60 12.12 1.77 n/a 24 865 0.25
to SE
Detention
(IB)

. I

•
Catch Basin Inlet Capacity

The inlet capacity of the catch basins in each subbasin was determined using procedures
in FHWA's Urban Drainage Design Manual (HEC-22). ADOT C-15.20 catch basin
standard design was assumed. This design consists of a 6-inch high sweeping curb inlet.
The curb inlet can have lengths varying between 3-, 6-, 10-, or 17-feet.Capture ratios of
0.8 and 0.5 were used for the curb inlets. Table 5 summarizes the results of the inlet
capacity analysis requirements based on the Rational Formula. The detailed calculation
results ofthe inlet capacity and selected curb inlet length are provided in Appendix 3.

•
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Table 5: Catch Basin Inlet Capacity Summary

Subbasin Start Peak Curb Required Provided Bypass Inlet
Stations inlet Opening Curb Inlet Curb Inlet Flow Capture

Flow, cfs Capacity, cfs Length, ft Length, ft cfs Ratio

Ray Road
DA 1&2 25+42.78 5.45 7 15.47 20.58 0 0.80

DA3 29+70 1.91 1.92 13.52 13.58 0 0.80
DA4 32+76 1.57 1.82 9.63 13.58 0 0.80
DA5 36+37 1.57 To existing Catch NA

basin
DA6 35+85 1.9 1.94 13.03 13.58 0 0.80
DA 7 38+88 1.94 2.32 14.07 20.58 0 0.80
DA8 38+88 1.96 2.34 14.16 20.58 0 0.80
DA9 42+00 1.86 2.03 11.32 13.58 0 0.80

DA10 42+00 1.86 2.03 11.32 13.58 0 0.80
DA 11 44+98 2.83 2.89 19.78 20.58 0 0.80
DA12 44+98 1.49 1.53 13.01 13.58 0 0.80

Equation 46+57.81 LB = 2+80.60 LA
DA13 18+85.36 GF 0.87 0.90 9.10 9.58 0 0.80

DA 13A 4+22.33 Ray 0.61 0.62 6.38 6.58 0 0.80
DA14 18+85.36 GF 0.47 0.49 6.26 6.58 0 0.80

DA 15 & 17 7+16.46 2.87 3.33 17.41 20.58 0 0.50
DA 16 & 18 7+16.46 3.21 3.33 19.77 20.58 0 0.50

DA 19 9+70 2.49 2.70 17.67 20.58 0 0.80
DA20 9+70 1.78 1.86 12.57 13.58 0 0.80
DA21 13+70 1.58 1.63 12.84 13.58 0 0.80
DA22 13+70 1.32 1.44 11.72 13.58 0 0.80
DA23 17+70 0.86 0.93 8.47 9.58 0 0.80
DA24 17+75 1.22 1.35 7.78 9.58 0 0.80

Greenfield Road
DA25 21+00 0.53 0.54 6.48 6.58 0.00 0.80
DA26 20+83.05 0.61 0.67 8.47 9.58 0.00 0.80
DA27 23+40 2.20 2.44 17.04 20.58 0.00 0.80
DA28 23+40 3.39 3.28 21.82 20.58 0.11 0.80
DA29 26+40 2.75 2.77 20.35 20.58 0.00 0.80
DA30 27+65 4.08 3.59 25.55 20.58 0.49 0.80
DA31 27+70 1.25 1.35 11.97 13.58 0.00 0.80
DA32 NOT USED

DA 33 & 35 29+42 4.85 5.84 31.18 38.08 0.00 0.50
DA 34 & 36 29+42 6.28 7.68 30.68 38.08 0.00 0.50

DA37 32+95 2.20 2.40 17.71 20.58 0.00 0.80
DA38 32+95 2.20 2.50 16.11 20.58 0.00 0.80
DA39 35+35 2.33 2.54 17.62 20.58 0.00 0.80
DA40 35+35 2.33 2.54 17.62 20.58 0.00 0.80
DA41 37+90 2.38 2.64 16.83 20.58 0.00 0.80

13
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Table 5: Catch Basin Inlet Capacity Summary (Continued)

Subbasin Start Peak Curb Required Provided Bypass Inlet
Stations inlet Opening Curb Inlet Curb Inlet Flow Capture

Flow, cfs Capacity, cfs Length, ft Length, ft cfs Ratio

DA42 37+90 2.38 2.64 16.85 20.58 0.00 0.80
DA43 40+50 1.41 1.46 9.24 9.58 0.00 0.80
DA44 40+50 1.37 1.55 12.17 13.58 0.00 0.80
DA45 42+00 1.69 1.63 10.25 9.58 0.06 0.80
DA46 42+00 0.85 0.99 8.64 9.58 0.00 0.80
DA47 44+45 2.56 2.85 16.41 20.58 0.00 0.80
DA48 43+82.11 2.56 2.89 15.69 20.58 0.00 0.80
DA49 46+65 1.08 1.10 9.34 9.58 0.00 0.80
DA50 46+65 1.08 1.09 9.38 9.58 0.00 0.80
DA51 50+34.15 2.31 2.60 16.34 20.58 0.00 0.80
DA52 50+34.15 2.31 2.60 16.34 20.58 0.00 0.80
DA53 To Knox Road
DA54 To Knox Road
DA55 1+50 Camelia 0.83 0.90 5.59 6.58 0.00 0.80
DA56 1+50 Camelia 1.03 1.04 6.49 6.58 0.00 0.80

DA 57 & 58 Median Flush 2.93 4.11 Single 0.50
DA59 Median Flush 1.27 4.11 Single 0.50

14
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VI. Pump Station Facilities

Design Overview

Stonnwater runoff along the new Greenfield Road alignment between station 20+50 to
station 43+60 will be collected and conveyed to new pump station facilities. The
stonnwater will be diverted at an inlet manhole at approximate centerline stationing
29+53 through an inlet pipe to the pumping station. The new facilities include:

• an 36-inch diameter inlet pipe to convey stonnwater flow onto a flow transition apron
at the inlet of the pump station wet well

• a wet well to supply flow and provide submergence over the pump intakes, as well as
storage to increase pump operation times

• discharge piping from the pumps to an outlet discharge box that recombines flow
from each pump and directs it to the outfall culvert to Cross Road Park detention
basin

• a valve box between the pump wet well and the discharge box to shelter air
release/vacuum valves on each discharge pipeline and pipe couplings between
horizontal and vertical pipe runs

• an outlet discharge box pipe outfall that acts as a culvert beneath the access road to
the eastern border of Crossroads park; this pipe discharges to the riprap lined channel
that enters the park detention basin.

The design of the pump station was prepared in accordance with the guidelines in Federal
Highway Administration (FHWA) Highway Stonnwater Pump Station Design HEC-No.
24. Detailed infonnation used to prepare the pump station facility plan is contained in
Appendix 2.

An important aspect of the design is the pump and storage facility size analysis. ADOT
Chapter 600 Highway Drainage Design (Section 614 - Pump Stations) recommends, for
depressed highway stations, providing storage to reduce peak discharge to be pumped
and to reduce long-term operational costs of the station. The primary effect of storage is
to attenuate the peak discharge rates and (as storage increases) increase the pump
operating time. Longer operating time is preferred to insure the manufacturer's
maximum number of operating cycles per hour is not exceeded. The minimum operation
cycle times for the Flygt submersible pump sizes being considered for the Greenfield
station is four (4) minutes, i.e. a maximum of 15 starts per hour.

The key steps in the design process were:

•

1.
2.
3.

4.
5.
6.
7.

site planning and criteria identification
inflow hydrograph development
preliminary collection system layout and initial wet well dimensions
detennination
stage-storage curve development
optimization of pump size versus storage requirements for the design stonn
selection of pump capacity and pump operating level determination
verification of pump and storage capacity by simulating pump station
performance during historical storms
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The site selected for the pump station is in close proximity to the lowest portion of the
depressed road section on the northwest side of the right of way on the highest ground
between the road and the proposed discharge disposal point, the Crossroads Park
detention basin. The pump station site is approximately 55 feet northeast of the 100 foot
UPRR right of way and 30 feet northwest of the proposed Greenfield Road right of way.
The wet well is located approximately five feet from the closest point of the proposed
natural gas pipeline 70-foot wide easement across the southern portion of the property.

The inflow design hydrograph was developed using HEC-1 assuming all drainage
between Greenfield Road realignment stations 20+50 to 43+60 drains to the low point in
the road profile. The contributing drainage area is 6.4 acres. The 50-year 24-hour peak
inflow rate to the diversion manhole is 46 cfs. Drainage to the north along the realigned
road is to be diverted to the southeast of the depressed road portion. This drainage design
concept is consistent with the Greenfield Road and Ray Road Railroad Crossing Study
Report (INCA Engineers, Inc, July 2001).

The conveyance collection system was developed as described in the previous section of
the report. Detention storage for the pump station is achieved by over sizing the inlet
pipe to the wet well and taking advantage of the shape of the inlet apron to provide
storage volume in addition to the wet well itself.

The next subsection describes in greater detail the process and results used to study
pump/storage capacity combinations. Plan and profile drawings of the overall pump
station facilities, the wet well, and valve box are provided in the exhibits.

Pump and Storage Capacity Options

A preliminary evaluation of alternative pump and storage.combinations presented in the
30 percent drainage design report indicated that total construction costs of pump capacity
and storage capacity did not vary significantly in relation to the pump station capacity.
For example, total cost differential between the 9,000-gpm and the 17,000-gpm capacity
pump station is estimated at approximately $31,000; the smaller pump capacity station
was estimated to cost slightly more for construction cost based on the estimating
procedure used.

The component costs based on the 30 percent design concept are shown in Table 6.
Construction costs were estimated for only the major components of the pump station
facility that varied with pump capacity.
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Table 6: Comparison of pump station facility component costs versus station
capacity

Notes: Total capacIty equals smg1e capacIty tlmes factor of2.0, redundant third pump
capacity provided but not included in capacity; nuisance pump capacity not
included
2 internal length dimension given; assumes 8-foot width and 8 foot height in
median of roadway
3 based on Utility Vault Company prefabricated vault
4 based on F1ygt submersible pump; three identical capacity pumps
5 includes 25 % contingency; columns may not total due to rounding

Pumping Storm- Storm- Wet Transit- Pump Total
Capacity 1 water water well ion construe of

detention vault construe Chute tion vault,
vault construct tion construe costs, wet
length, ft, ion costs, tion $1000 4 well,
2 costs, $1,000 costs, and

$1000 3 $1000 pump
costs,
$1000 5

Station Single
gpm gpm
(ds) (efs)

4,480 2240 160 819 205 218 135 1,378
(10) (5)
9,000 4500 88 476 233 296 224 1,229
(20) (10)
13,440 6720 38 238 403 331 318 1,290
(30) (15)
17,000 8500 0 0 481 348 369 1,198
(38) (19)

1

•

•
In the 60% stage design, the roadway median storage vault concept has been eliminated
from consideration. This avoids maintenance activities in the highway median. Storage
is proposed by enlarging the wet well, providing an inlet apron (also desired for hydraulic
flow transition reasons), and providing inline storage using the inlet pipe from the inlet
manholes as well as small segments of the main conveyance system. However, higher
storage cost for facilities constructed at the wet well site is expected to shift the optimum
cost combination toward facilities with larger pump capacity.

•
Storage volume-elevation curves were computed for inlet pipes assumed to have a slope
of 1 percent. The depth of storage in the pipes varied between 2.7 to 3.7 feet for 3.0 and
4.0-foot diameter inlet pipes, respectively. The depth was limited to insure that the
length of pipe assumed for storage purposes at the design slope could be achieved when
designing the main conveyance pipeline. For example, assuming a 36-inch diameter inlet
pipe, the length of the pipe containing storage is approximately 270 feet. This length
requires 100 feet of inlet pipe plus 175 feet of storage in 36-inch diameter pipes on either
side of the inlet diversion manhole. The proposed design provides 200 feet of 36-inch
pipe on either side of inlet manhole and therefore exceeds the assumed length.
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• A series of pump and storage size combinations were analyzed using HEC-1 to simulate
50-year, 24-hour storm event. The results are summarized in Appendix 2. Each
combination meets or exceeds the minimum requirement of limiting the design water
surface in the wet well to approximately 1248.0 feet. This elevation is two feet below the
low point elevation (1250.0 feet) of the road grade in the depressed road section. Head
losses for flow through the inlet pipe into the manhole are estimated at approximately 1.1
feet. Therefore the peak water surface at the lowest catch basin in the depressed road
section is estimated to be not less than 6 inches below the roadway surface.

A preliminary set of start/stop elevations were assumed for the lead and lag pumps for
these simulations. The assumed values were the same in each simulation. A refined
evaluation ofthe start/stop elevations was prepared once final wet well size and pump
selections were determined. The start between the lead and lag pump should be
minimized as much as possible without allowing water waves in the wet well to trigger
unnecessary starts. Another consideration is that if obstructions such as large pieces of
gravel or wood occur in the lag pump intake, the third redundant pump should be brought
on line relatively soon after the water level continues to rise in the wet well before the
high water level alarm is reached.

•
Based on the results of the initial series of 50-year storm simulations, the capacity
requirements of each major component (pump, wet well, and inlet pipe size) were
determined. Table 7 provides the summary results of these simulation runs.

Table 7: Greenfield Road pump station capacity and detention storage
combinations for design storm event

Notes. Total capacIty equals smgle capacIty tImes factor of2.0; redundant third pump
capacity provided but not included in capacity; nuisance pump capacity not
included
2 For design 50-year, 24-hour storm event not including effect of nuisance pump
3 includes inlet apron, wet well, and inlet pipe storage

Pumping Capacity 1 Detention Peak water Minimum Maximum
storage surface run time, number of
capacity, elevation, ft minutes cycles per
cu ft 3 2 hour

Station Single
Iwm (cfs)

4,480 2240 (5) 24,670 1244.8 4 2
(10)
9,000 4500 (10) 16,435 1244.7 2 4
(20)
13,440 6720 (15) 10,050 1248.1 2 4
(30)
17,000 8500 (19) 9,550 1245.6 2 4
(38)

. 1

•
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The number of starts and stops during the 50-year design storm event is shown in Figures
1 through 4 for each pump station capacity. Note the time ordinate is two minutes for
each point on the figure.

Figure 1: Pump station cycling and storage elevation for design storm event -17,000
gpm capacity

Greenfield Pump Station Cycle - 50 yr Event (17,000 gpm)
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Figure 2: Pump station cycling and storage elevation for design storm event - 13,440
gpm capacity

Greenfield F\.irrp Station Cycle - 50 yr Event (13,440 gpm)
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Figure 3: Pump station cycling and storage elevation for design storm event - 9,000
gpm capacity

Greenfield Pump Station Cycle - 50 yr Event (9,000 gpm)
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'. Figure 4: Pump station cycling and storage elevation for design storm event - 4,480
gpm capacity

Greenfield Pump Station Cycle - 50 yr Event (4,480 gpm)
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The maximum number of start and stop increments in a one hour period is more in
Figures 1 through 3 than in Figure 4 (approximately 4 versus 2). However, this number
is not excessive and is less than the allowable maximum cycles.

Table 8 summarizes the size of the various components that provide storage volume in
each combination evaluated. Note that the wet well invert elevations differ by a total
range of approximately 2.4 feet. The selected site is shaded.

•
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Table 8: Summary of wet well size and cycle volume calculations versus pump
capacity

Pumping Capacity 1 Inlet Wet Well Assumed Wet Well
Apron Invert Inlet Pipe Dimensions
Slope, Elevation, Dia, inches , ft (length
de2rees 2 ft3 X width) 4

Station Single
gpm (cfs)

4,480 2240 (5) 15 1234.83 48 20 xIS
(10)
9,000 4500 (10) 15 1233.65 40 23 x 17
(20)

13,440 6720 (15) 20 1232.82 36 23 x20
(30)
17,000 8500 (19) 25 1232.24 36 23 x 23
(38)

Notes: 1 Total capacity equals single capacity times factor of 2.0; redundant third pump
capacity provided but not included in capacity; nuisance pump capacity not
included
2 Angle from horizontal
3 based on Hydraulic Institute criteria for pump submergence
4 includes width needed for nuisance pump

The size of the wet well and submergence requirements were chosen after an evaluation
of criteria from several sources:

• Hydraulic Design Institute (as provided in FHWA Highway Stonnwater Pump
Station Design HEC-No. 24)

• Flygt Submersible Pump Catalogue (Sump Design from Nottingham Test Reports)
• Pumping Station Design (Robert L. Sanks, 1989, Butterworth Publishers)
• personal discussions with ADOT pump station maintenance supervisor and Flygt

service representatives in Phoenix

Note that all of the wet well sizes are based on a rectangular geometry. The HDI criteria
for wet well design indicates for individual pump capacities less than 5,000 gpm, circular
wet wells are considered feasible, but for larger pump sizes (than 5,000 gpm) the
Hydraulic Institute recommends modeling the perfonnance of the circular wet well prior
to adopting the design dimensions. Rectangular wet wells are preferred for large pump
capacities. Circular wet wells were not considered in this study.

Although all of the simulation runs for the design stann do not exceed the maximum
number of starts per hour, the prospect for a larger number of starts per hour occurs if the
rainfall pattern varies significantly from the assumed peak alternating block rainfall
distribution method used to generate a hypothetical rainfall pattern in the HEC-l model.
Therefore, a selected number ofhistorical events were simulated based on the candidate
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pump capacity/storage combination. Hourly rainfall data obtained for the Phoenix
weather station was used for storms that occurred on 9/5/70, 3/3/83, and 7/24/92. The
total 24-hour rainfall for these events were 2.43, 1.98,and 1.66 inches, respectively.

The 9/5/70 event imposes the most severe cycle time operation. Figure 5 shows the
simulation results for the 17,000 GPM capacity pump station for this event.

Figure 5: 17,000 GPM Pump Station Operation Cycle for September 5, 1970 Event

Greenfield Pump Station Cycle - September 5,1970 Event (17,000 gpm)
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In comparison Figure 6 shows the simulation results for the same event for the 13,440
gpm pump station capacity.

23



•
Figure 6: 13,440 GPM Pump Station Operation Cycle for September 5, 1970 Event

Greenfield Purrp Station Cycle - Septerrber 5, 1970 Event (13,440 gpm)

16

14

12

10

?;- 8
o

u::: 6

4

2

I
I

,j~ :~

1<
X

I X

)< X

k:
~

--

X

1244

1242 "­
C
.Q

1240 ~
Cll
ill

1238 ~
~

1236 ~

a;
1234 ~

o
o 50 100 150 200 250 300

1232

350

•

•

Hydrograph Ordinate (2-rrin interval)

I_AJMPQ X STAGE I

Note comparing Figures 5 and 6 that the peak wet well stage is similar (slightly higher
than 1242 feet) and the maximum number of cycles per hour is 5 in Figure 5 versus 6 in
Figure 6. There is no significant increase in cycles between the 17,000 compared to
13,440 gpm pump station capacities. Additional analyses contained in Appendix 2
indicate the decrease in cycles from the 13,440 to 9,000 gpm pump station is only one
cycle per hour for the 9/5/70 event.

The 13,440 gpm station capacity (see highlighted row in Table 8) was adopted as the
recommended pump capacity/storage combination. The reasons include:

• the maximum use of storage during the design event without exceeding the surcharge
criteria for the roadway inundation

• the smallest acceptable pipe size considered for storage (36-inches) to meet
hydrologic requirements for detention that has the shortest length of pipe at the
assumed 1 percent pipe slope

• the smallest pipe size (36 inch) is technically feasible to use micro tunneling to
construct whereas larger pipe sizes may become more difficult to install with this
method

• a slightly smaller pump station size compared to the maximum pump station capacity
has better performance during historical storm events in terms of pump cycle time

• the larger (8,500 gpm) pumps have greater weight and make the use of the proposed
A-frame gantry for servicing system more problematic

• the 6,770 gpm pump has a lower motor horsepower (90 versus 110) compared to the
8,500 gpm pump and the motor speed (590 rpm) is less than 800 rpm

Speeds higher than 800 rpm have been found to result in excessive wear and maintenance
costs.
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System Head and Pump Performance Curves

Total dynamic head (TDH) estimates for each pump size were calculated based on the
Bernoulli (energy) equation using an electronic spreadsheet shown in Appendix 2. The
design procedure for multi pump installations normally calculates the system head curve
based upon a common discharge pipe operations, however, the proposed discharge pipe
installation is a single dedicated discharge line for each pump to the outlet box adjacent
to the pump station. Therefore, the system curve is the curve for the individual pump.

Pump operating curves were obtained for Flygt submersible pumps from Flygt Pump
Sizing Software (FLYFS 2.01). The operating range and efficiency for the pump
operating on the system head curve is shown in the data provided in Appendix 2. The
sensitivity of the recommended pump capacity (6,720 gpm) operation point to different
wet well water elevations and different pipe roughness values is included in Appendix 2.

Additional Hydraulic Design Requirements

Additional hydraulic calculations are provided in Appendix 2 to estimate the hydraulic
grade line from the wet well to the disposal point at the Crossroads Park detention basin
channel. The key analyses are the design of the outlet discharge box and its outfall to
Crossroads Park detention basin. The design of these features needs to establish the
design water surface elevation in the outlet discharge box for pump capacity evaluation.

The final design report for the Crossroads Park detention storage and pump station
facility does not contain information on the peak stages anticipated for 10- or 50-year
storm events. The 100-year peak design water surface elevation is 1270.0 feet. A
preliminary estimate of the 50-year stage can be made assuming the peak storage is in
proportion to the peak 24-hour rainfall depths. The 50-year, 24-hour depth (based on the
ADOT manual) is 3.3 inches. The 100-year, 24-hour rainfall depth is 3.6 inches. The
ratio of the 50- to 100-year depths is 0.89. The Crossroads Park stage-storage volume
relationship indicates the storage at 1266.0 feet is 305.6 acre-feet; at 1270.0 feet the
storage is 451.81 acre-feet. The estimated elevation when the storage ratio is 0.89
(402.1/451.5 = 0.89) is approximately 1268.6 feet.

Based on a tailwater elevation of 1268.6 feet, the peak pump station discharge rate of30
cfs produces a peak stage of approximately 1272.4 feet. If the 100-year water surface
elevation (1270.0 feet) for the detention basin is used, the peak water surface elevation in
the discharge box is also less than the planned invert elevations of the discharge pipes,
1273.10 feet.

A flap gate is proposed for covering the end of the discharge pipes into the outlet
discharge box. The purposes of the flap gate include:

• closure of the discharge pipes when not in operation to reduce the inadvertent entry of
foreign objects that could roll down the pipe into the pump

• prevent the emergency back flow of stormwater into the wet well if the pumps at the
Crossroads park detention facility should fail, or the culvert into the detention basin
(from the outlet discharge box) become blocked

• provide an alternative mechanism that could be used to allow stopping the stormwater
pumps if the main sensors controlling the stop elevation should corrode and fail to
signal shutoff to the control panel
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• The venting of air into and out of the pump discharge pipelines is another hydraulic
design consideration. Each discharge pipe has approximately 40 feet of vertical rise
followed by approximately 100 feet of nearly horizontal run to the discharge box. The
flow velocity exceeds 10 feet/second at startup and standard design practice is to use a
large capacity air release valve to vent the air just downstream of the vertical section of
the discharge pipe. In addition, a smaller air release during operation will improve pump
efficiency by releasing entrained air.

At pump shutoff, the pipeline water will be flow in reverse down the discharge pipe
because the design for station does not include a check valve to prevent draining the pipe
each time the pump stops. Discussions with the ADOT pump station supervisor and
Flygt representatives indicate this is acceptable for the proposed pumps. However, at
pump shutoff, the water column will drop into the wet well creating a vacuum in the
discharge pipe. The vacuum will be created rapidly and the water column may surge up
and down during the process of emptying the pipe. Experience with other stormwater
pump stations in the metropolitan area has shown that the water column surging will
result in alternation between air exhaust and intake into the pipe. This has resulted in
severe opening and slamming of the flap gate on the outlet end of the pipe. To avoid this,
a large capacity combination air release vacuum valve has been selected to facilitate
ventilation of the discharge pipe. The valves are to be located in a valve box immediately
outside the wet well. This vault also provides a location to construct a transition pipe
coupling between the rise and run sections of the discharge pipes.

• Pump Station Design Information

Design information for the electrical and mechanical design of the pump station is
included in this section. The recommended pump size based on manufacturer's data is
shown in Table 9. A proposed plan and hydraulic profile accompanies the design report
submittal. The plan has been developed based on a pump station capacity of 13,440
gpm, i.e. 6,720 gpm single pump capacity.

Table 9: Design data for 13,440 gpm pump station capacity

Notes. Total capacity equals smgle capacity times factor of 2.0; redundant third pump
capacity provided but not included in capacity; nuisance pump capacity not
included
2 power supply should be designed assuming all three stormwater pumps
operating simultaneously

Capacity I Single Pump Weight Starting Flygt Discharge
pump motor , lbs. current, Pump Pipe
motor, speed amps 2 model! diameter,
horse- (rpm) / impeller in
power voltage code

Single Station
gpm
(cfs)
6720 13,440 90 590/460 5,940 565 CP 16
(15) (30) 3400/735

. I

•
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The nuisance pump size has tentatively been selected at 450 gpm (1 cfs). An evaluation
of the time required for this pump to dewater the wet well indicated this pump requires
approximately two hours to pump from the lead pump off elevation to the minimum
pumping water level for the nuisance pump.

A detail plan and elevation view of the wet well is provided. The wet well will be
provided with an access ladder and ventilation. Both of the locations of these features
must be chosen to minimize potential hydraulic effects in the wet well that could
adversely affect pump performance. The access ladder can be located on the west (back)
wall of the wet well behind the nuisance pump. This will reduce the potential for vortices
to affect the main stormwater pumps during operation. The ventilation duct can be
located in any comer provided that the bottom of the duct does not protrude beneath the
highest water level in the wet well.

The instrumentation of the pump start/stop elevations needs to insure that the pumps will
not inadvertently start within a couple of minutes of stopping. This is because the pump
shafts will rotate in reverse as the water column drains from the discharge pipes through
the pump impellers during draining after shutoff. The manufacturer recommends that the
start elevation be sufficiently different so there is no possibility of the pump starting
while the shaft is experiencing reverse rotation. Each 16-inch discharge pipe is filled
with approximately 1,600 gallons of water. Assuming 10 feet per second discharge
velocity, one should drain in less than 30 seconds if the pipe is completely vented.
However, considering the forward momentum of the pump impellers, a couple of minutes
should be allowed before restart.

The change in water surface elevation of the wet well will be about one foot assuming
two main storrnwater pumps shut off concurrently. This assumes shutoff at elevation
1240.0 feet and 428 cubic feet back flow into wet well. The proposed start/stop
elevations are sufficiently different to prevent false starts.

Based on the considerations in the above paragraph and the evaluation of historical and
design storm events using the hydrologic routing program (HEC-l), the following
start/stop elevations are proposed in Table 10.

Table 10: Start and stop elevations for main storm water pumps

Action Lead Pump #1 Lag Pump #2 Redundant Pump#3
Start 1242.0 1243.2 1244.0
Stop 1239.5 1240.5 1240.5

The redundant pump control should be set to initiate pumping relatively soon after the lag
pump is started in the event that the lag pump's discharge rate is impaired (e.g. due to
blockage of the impellers by a foreign object). This makes it apparent that the wet well is
not drawing down. Note this requires the power supply provision for all three pumps
operating simultaneously.
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Minimum Wet Well Slab Elevation

The Federal Emergency Management Agency flood plain information maps were
reviewed to determine if the proposed pump station is within a delineated flood plain
area. A copy of the flood plain map for this portion of Maricopa County is contained in
Appendix 1. The location of the proposed pump station site is outside the area delineated
by Zone AE, the zone where the 100-year floodway has been determined. The site is
within Zone X, the inundation area for SOO-year flood or where the 100-year flood is less
than one-foot depth.

The elevation of the 100-year flood near the intersection ofthe UPRR and the RWCD
canal is 1271.4 feet based on the hydrologic/hydraulic analysis contained in the Flood
Insurance Study, Gilbert-Chandler Area, Maricopa County, AZ for FEMA (1990). A
copy of the page with this data taken from the report is provided in Appendix 1.

A minimum floor slab elevation of 1273.5 feet for the new pump station is proposed that
will place all electrical equipment at least two feet above the estimated elevation of the
100-year flood and above more potentially severe flood events. The existing ground
elevation at the proposed pump station site is approximately 1273.4.

The volume of stormwater pumped by the proposed pump station into the existing
Crossroads detention basin is the same as the volume now existing from this area;
however, with the change from the existing agricultural to roadway (impervious) soils the
runoff rate is much greater. With the proposed pump station the flow will reach the
detention basin faster with a faster rise in water surface within the basin; however, the
increase in rate will not significantly impact the performance of that flood control facility.
For example, the volume pumped by a 13,440-gpm capacity station during the design
storm event will utilize approximately one acre-foot of storage capacity in the existing
basin. The design water surface elevation for the Crossroads detention basin is 1270.0
feet. The basin is provided two feet of freeboard depth (making the top 1272.0 feet). The
volume of additional storage provided in the basin between elevations 1270.0 and 1272.0
is approximately 108 acre-feet. Therefore, the increased volume pumped into the basin
during the pump station design event represents about 1 percent of the volume in the
freeboard zone above the basin's design water surface elevation.

28



• The venting of air into and out of the pump discharge pipelines is another hydraulic
design consideration. Each discharge pipe has approximately 40 feet of vertical rise
followed by approximately 100 feet of nearly horizontal run to the discharge box. The
flow velocity exceeds 10 feet/second at startup and standard design practice is to use a
large capacity air release valve to vent the air just downstream of the vertical section of
the discharge pipe. In addition, a smaller air release during operation will improve pump
efficiency by releasing entrained air.

•

At pump shutoff, the pipeline water will be flow in reverse down the discharge pipe
because the design for station does not include a check valve to prevent draining the pipe
each time the pump stops. Discussions with the ADOT pump station supervisor and
Flygt representatives indicate this is acceptable for the proposed pumps. However, at
pump shutoff, the water column will drop into the wet well creating a vacuum in the
discharge pipe. The vacuum will be created rapidly and the water column may surge up
and down during the process of emptying the pipe. Experience with other stormwater
pump stations in the metropolitan area has shown that the water column surging will
result in alternation between air exhaust and intake into the pipe. This has resulted in
severe opening and slamming of the flap gate on the outlet end of the pipe. To avoid this,
a large capacity combination air release vacuum valve has been selected to facilitate
ventilation of the discharge pipe. The valves are to be located in a valve box immediately
outside the wet well. This vault also provides a location to construct a transition pipe
coupling between the rise and run sections of the discharge pipes.

Pump Station Design Information

Design information for the electrical and mechanical design of the pump station is
included in this section. The recommended pump size based on manufacturer's data is
shown in Table 9. A proposed plan and hydraulic profile accompanies the design report
submittal. The plan has been developed based on a pump station capacity of 13,440
gpm, i.e. 6,720 gpm single pump capacity.

Table 9: Design data for 13,440 gpm pump station capacity

Notes. Total capacIty equals smgle capacIty tImes factor of2.0, redundant thIrd pump
capacity provided but not included in capacity; nuisance pump capacity not
included
2 power supply should be designed assuming all three stormwater pumps
operating simultaneously

Capacity 1 Single Pump Weight Starting Flygt Discharge
pump motor ,lbs. current, Pump Pipe
motor, speed amps 2 model/ diameter,
horse- (rpm) / impeller in
power voltage code

Single Station
gpm
(cfs)
6720 13,440 90 590/460 5,940 565 CP 16
(15) (30) 3400/735

. I
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The nuisance pump size has tentatively been selected at 450 gpm (1 cfs). An evaluation
of the time required for this pump to dewater the wet well indicated this pump requires
approximately two hours to pump from the lead pump off elevation to the minimum
pumping water level for the nuisance pump.

A detail plan and elevation view of the wet well is provided. The wet well will be
provided with an access ladder and ventilation. Both of the locations of these features
must be chosen to minimize potential hydraulic effects in the wet well that could
adversely affect pump performance. The access ladder can be located on the west (back)
wall of the wet well behind the nuisance pump. This will reduce the potential for vortices
to affect the main stormwater pumps during operation. The ventilation duct can be
located in any comer provided that the bottom of the duct does not protrude beneath the
highest water level in the wet well.

The instrumentation of the pump start/stop elevations needs to insure that the pumps will
not inadvertently start within a couple of minutes of stopping. This is because the pump
shafts will rotate in reverse as the water column drains from the discharge pipes through
the pump impellers during draining after shutoff. The manufacturer recommends that the
start elevation be sufficiently different so there is no possibility of the pump starting
while the shaft is experiencing reverse rotation. Each 16-inch discharge pipe is filled
with approximately 1,600 gallons of water. Assuming 10 feet per second discharge
velocity, one should drain in less than 30 seconds if the pipe is completely vented.
However, considering the forward momentum of the pump impellers, a couple of minutes
should be allowed before restart.

The change in water surface elevation of the wet well will be about one foot assuming
two main stormwater pumps shut off concurrently. This assumes shutoff at elevation
1240.0 feet and 428 cubic feet back flow into wet well. The proposed start/stop
elevations are sufficiently different to prevent false starts.

Based on the considerations in the above paragraph and the evaluation of historical and
design storm events using the hydrologic routing program (HEC-l), the following
start/stop elevations are proposed in Table 10.

Table 10: Start and stop elevations for main storm water pumps

Action Lead Pump #1 Lag Pump #2 RedundantPump#3
Start 1242.0 1243.2 1244.0
Stop 1239.5 1240.5 1240.5

The redundant pump control should be set to initiate pumping relatively soon after the lag
pump is started in the event that the lag pump's discharge rate is impaired (e.g. due to
blockage of the impellers by a foreign object). This makes it apparent that the wet well is
not drawing down. Note this requires the power supply provision for all three pumps
operating simultaneously.
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Minimum Wet Well Slab Elevation

The Federal Emergency Management Agency flood plain information maps were
reviewed to determine if the proposed pump station is within a delineated flood plain
area. A copy of the flood plain map for this portion of Maricopa County is contained in
Appendix 1. The location of the proposed pump station site is outside the area delineated
by Zone AE, the zone where the IOO-year floodway has been determined. The site is
within Zone X, the inundation area for SOO-year flood or where the 100-year flood is less
than one-foot depth.

The elevation of the IOO-year flood near the intersection of the UPRR and the RWCD
canal is 1271.4 feet based on the hydrologiclhydraulic analysis contained in the Flood
Insurance Study, Gilbert-Chandler Area, Maricopa County, AZ for FEMA (1990). A
copy of the page with this data taken from the report is provided in Appendix 1.

A minimum floor slab elevation of 1273.5 feet for the new pump station is proposed that
will place all electrical equipment at least two feet above the estimated elevation of the
100-year flood and above more potentially severe flood events. The existing ground
elevation at the proposed pump station site is approximately 1273.4.

The volume of stormwater pumped by the proposed pump station into the existing
Crossroads detention basin is the same as the volume now existing from this area;
however, with the change from the existing agricultural to roadway (impervious) soils the
runoff rate is much greater. With the proposed pump station the flow will reach the
detention basin faster with a faster rise in water surface within the basin; however, the
increase in rate will not significantly impact the performance of that flood control facility.
For example, the volume pumped by a 13,440-gpm capacity station during the design
storm event will utilize approximately one acre-foot of storage capacity in the existing
basin. The design water surface elevation for the Crossroads detention basin is 1270.0
feet. The basin is provided two feet of freeboard depth (making the top 1272.0 feet). The
volume of additional storage provided in the basin between elevations 1270.0 and 1272.0
is approximately 108 acre-feet. Therefore, the increased volume pumped into the basin
during the pump station design event represents about 1 percent of the volume in the
freeboard zone above the basin's design water surface elevation.
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Drainage Area Summary by Subbasins

'.
Drainage Areas.xls

Greenfield Road 20+ 50 to 43+60

Impervious Pervious Impervious Pervious Total area, Impervious Pervious Total area, Percent
Subbasin area, ft"2 area, ft"2 area, ac area, ac ac area, mi"2 area,mi"2 mi"2 Impervious
1A 33,223 9,756 0.763 0.224 0.987 1.191E-03 3.498E-04 1.541E-03 77.30%
1B 52,801 12,790 1.212 0.294 1.506 1.893E-03 4.586E-04 2.352E-03 80.50%
Totals 86,024 22,546 1.975 0.518 2.492 3.085E-03 8.085E-04 3.893E-03

Greenfield Road 43+60 to 51 +00
1C 15,774 5,193 0.362 0.119 0.481 5.656E-04 1.862E-04 7.518E-04 75.23%
2A 39,155 6,926 0.899 0.159 1.058 1.404E-03 2.484E-04 1.652E-03 84.97%
2B 47,012 8,316 1.079 0.191 1.270 1.686E-03 2.982E-04 1.984E-03 84.97%
2C 32,790 5,800 0.753 0.133 0.886 1.176E-03 2.080E-04 1.384E-03 84.97%
3A 15,348 2,715 0.352 0.062 0.415 5.504E-04 9.736E-05 6.477E-04 84.97%
3B 43,680 9,601 1.003 0.220 1.223 1.566E-03 3.443E-04 1.911E-03 81.98%
3C 37,691 10,461 0.865 0.240 1.105 1.352E-03 3.751 E-04 1.727E-03 78.28%
Totals 231,450 49,012 5.313 1.125 6.439 8.299E-03 1.758E-03 1.006E-02

Ray Road 23+89 to 16+17

Impervious Pervious Impervious Pervious Impervious Pervious Total area, Percent
Subbasin area, ft"2 area, ft"2 area, ac area, ac area, mi"2 area,mi"2 mi"2 Impervious
1A 20,411 3,480 0.469 0.080 0.548 7.319E-04 1.248E-04 8.567E-04 85.43%
18 42,902 7,836 0.985 0.180 1.165 1.538E-03 2.810E-04 1.819E-03 84.56%
1C 69,973 1,650 1.606 0.038 1.644 2.509E-03 5.917E-05 2.568E-03 97.70%
2A 67,400 10,858 1.547 0.249 1.797 2.417E-03 3.894E-04 2.806E-03 86.13%
2B 65,542 11,903 1.505 0.273 1.778 2.350E-03 4.268E-04 2.777E-03 84.63%
3A 57,750 20,680 1.326 0.475 1.801 2.071E-03 7.416E-04 2.812E-03 73.63%
3B 74,176 20,816 1.703 0.478 2.181 2.660E-03 7.464E-04 3.406E-03 78.09%
Totals 398,154 77,223 9.140 1.773 10.913 1.428E-02 2.769E-03 1.619E-02

INC/' ~ngineers, Inc 10/2/2002
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• Retention Basin A Volume Requirements

Drainage Pavement Landscape Total Area Pavement Landscape Total
Area Acres Acres Acres SF CA=0.9A CA=0.7A CA CW

1 0.482576 0.184826 0.667 29,072.00 0.434 0.129 0.564 0.845
2 0.460882 0.176515 0.637 27,765.00 0.415 0.124 0.538 0.845
3 0.330165 0.126446 0.457 19,890.00 0.297 0.089 0.386 0.845
4 0.347865 0.113223 0.461 20,085.00 0.313 0.079 0.392 0.851
5 0.284435 0.088935 0.373 16,264.00 0.256 0.062 0.318 0.852
6 0.341391 0.110744 0.452 19,695.00 0.307 0.078 0.385 0.851
7 0.336639 0.128926 0.466 20,280.00 0.303 0.090 0.393 0.845
8 0.361616 0.109091 0.471 20,504.00 0.325 0.076 0.402 0.854
9 0.321534 0.123140 0.445 19,370.00 0.289 0.086 0.376 0.845
10 0.321534 0.123140 0.445 19,370.00 0.289 0.086 0.376 0.845
11 0.543365 0.120753 0.664 28,929.00 0.489 0.085 0.574 0.864
12 0.284894 0.066047 0.351 15,287.00 0.256 0.046 0.303 0.862
13 0.192332 0.006956 0.199 8,681.00 0.173 0.005 0.178 0.893
14 0.104178 0.008264 0.112 4,898.00 0.094 0.006 0.100 0.885
15 0.244238 0.055969 0.300 13,077.00 0.220 0.039 0.259 0.863
16 0.179729 0.068595 0.248 10,817.00 0.162 0.048 0.210 0.845
17 0.275000 0.104959 0.380 16,551.00 0.248 0.073 0.321 0.845
18 0.440266 0.180647 0.621 27,047.00 0.396 0.126 0.523 0.842
19 0.431589 0.165289 0.597 26,000.00 0.388 0.116 0.504 0.845
20 0.270661 0.165289 0.436 18,990.00 0.244 0.116 0.359 0.824
21 0.279775 0.096694 0.376 16,399.00 0.252 0.068 0.319 0.849

• 22 0.223393 0.093343 0.317 13,797.00 0.201 0.065 0.266 0.841,,.
23 0.140266 0.048623 0.189 8,228.00 0.126 0.034 0.160 0.849~ ~

24 0.210399 0.083104 0.294 12,785.00 0.189 0.058 0.248 0.843
Ret. Basin A 0.6052 0.605 26,363.00 0.000 0.424 0.424 0.700

Total 2.247314 0.800689 3.048 460,144.00 2.023 0.560 2.583 0.847

Required Retention Volume
Town of Gilbert Requirements
V=DAC

Where V= volume cf
D= fifty-year, 24 hour rainfall depth - (3.2" =0.267')
A= area (square feet)
C= Weighted runoff coefficient

V = 0.267 x 460144 x 0.847 = 104,061 cf Required

•



Retention Provided Basin A

Elev. (ft) Area (sf) Incremental Incremental Cumulative
Depth Volume (cf) Volume (cf)

Top Elev 1268.00 21983
21,088 135,401

Stage 1267.00 20193
19,321 114,313

Stage 1266.00 18449 Q 50 24hr High Water EI =1266.47

17,255 94,992
Stage 1265.00 16060

15,085 77,737
Stage 1264.00 14109

13,224 62,653
Stage 1263.00 12338

11,484 49,429
Stage 1262.00 10629

9,859 37,946
Stage 1261.00 9088

8,342 28,087
Stage 1260.00 7,596

6,896 19,745
Stage 1259.00 6,196

5,513 12,849
Stage 1258.00 4,829

4,238 7,337
Stage 1257.00 3,647

1.00 3,099 3,099
Bot. Elev. 1256.05 2,550

Percolation - Dry Up
Average percolation rate of the soil of the proiposed basin site is 39 minutes linch/sf.
The wetted surface at the required volume is the percolation area. The area can also be considered
the average of the bottom and top areas of the basin at the required retention high water level.
39 minutes per inch = 468 minutes for 1foot

Time to drain = Top Area Bottom Area Average Area
19,218 2,550 10,884

104,061/10,884 =9.5609' average depth x 468minutes =74.57 hours to drain

39 minutes per inch percolation rate from shallow pit field test is not considered totally indicative
of the proposed basin depth. From borings performed for the Geotechnical Report we anticipate
the infiltration time at the basin depth to be greater. A copy of the bore log is included in the Appendix.
The Town of Gilbert requires no less than one drywell per 43,500cf of volume.
In addition to the basin percolation, two Maxwell IV drywells will be installed and tested for performance.
Additional drywells may be required.
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• Retention Basin B Volume Requirements

Drainage Pavement Landscape Total Area Pavement Landscape Total
Area Acres Acres Acres S.F. CA=0.9A CA=0.7A CA CW
47 0.302112 0.115702 0.418 18,200.00 0.27 0.08 0.35 0.8446
48 0.302112 0.115702 0.418 18,200.00 0.27 0.08 0.35 0.8446
49 0.127319 0.048760 0.176 7,670.00 0.11 0.03 0.15 0.8446
50 0.127319 0.048760 0.176 7,670.00 0.11 0.03 0.15 0.8446
51 0.271901 0.104132 0.376 16,380.00 0.24 0.07 0.32 0.8446
52 0.271901 0.104132 0.376 16,380.00 0.24 0.07 0.32 0.8446
55 0.102433 0.071258 0.174 7,566.00 0.09 0.05 0.14 0.8179
56 0.102433 0.071258 0.174 7,566.00 0.09 0.05 0.14 0.8179
57 0.000000 0.367309 0.367 16,000.00 0.00 0.26 0.26 0.7000
58 0.000000 0.110193 0.110 4,800.00 0.00 0.08 0.08 0.7000
59 0.049587 0.207484 0.257 11,198.00 0.04 0.15 0.19 0.7386

Sub Total 1.657117 1.364692 3.022 131,630.00 1.49 0.96 2.45 0.8097

AG field undev. 6.40243 6.402 278,889.85 0.00 4.48 4.48 0.7000
Total 410,519.85

Required Retention Volume
Town of Gilbert Requirements
V=DAC
Where V= volume cf

D= fifty-year, 24 hour rainfall depth - (3.2" =0.267')

• A= area (square feet)
C= Weighted runoff coefficient

V = 0.267 x 410,520 x 0.8097 = 88,751 cf Required

i g..,f

•



" Retention Provided Basin B

Elev. (ft) Area (sf) Incremental Incremental Cumulative
Depth Volume (cf) Volume (cf)

Top Elev 1274.00 48960
46,099 175,373

Stage 1273.00 43237
40,524 129,274

Stage 1272.00 37810

0.04622 1,528 88,751 Q50 24hr High Water EI = 1271.046

Stage 1271.00 28306
25,716 87,223

Stage 1270.00 23125
20,744 61,507

Stage 1269.00 18,363
16,113 40,763

Stage 1268.00 13,863
12,005 24,650

Stage 1267.00 10,146
8,535 12,646

Stage 1266.00 6,924
0.70 4,111 4,111

Bot. Elev. 1265.30 4,821 175,373

Percolation - Dry Up

Average percolation rate of the soil of the proiposed basin site is 54 minutes linch/sf.
The wetted surface at the required volume is the percolation area. The area can also be considered
the average of the bottom and top areas of the basin at the required retention high water level.
54 minutes per inch = 648 minutes for 1foot

Time to drain = Top Area
33,748

Bottom Area Average Area
4,821 19,285

88,751 119285 =4.60274' average depth x 648minutes =49.70 hours to drain

The basin will not drain in the required 36 hours. The town of gilbert requires one drywell for each 43,500cf
of volume.

Two Maxwell IV drywells will be installed.
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Section 3 - 0.2%
Rating Table for Circular Channel

Project Description

\4i:r'-1 \<..a~~
\2--Ji-l\~G ""\~lZ-

Project File
Worksheet
Flow Element
Method
Solve For

Constant Data

c:\haestad\fmw\rayroad.fm2
Ray Road Drainage
Circular Channel
Manning's Formula
Channel Depth

Mannings Coefficient
Channel Slope
Diameter

Input Data
Minimum

0.012
0.002000 tuft

42.00 in

Maximum Increment
Discharge

Rating Table

Discharge
(cfs)

2.00
4.00
6.00
8.00

10.00
12.00
14.00
16.00
18.00
20.00
22.00
24.00
26.00
28.00
30.00
32.00
34.00
36.00
38.00
40.00
42.00
44.00
46.00
48.00
50.00

2.00

Depth
(ft)

0.48
0.68
0.83
0.96
1.08
1.18
1.28
1.38
1.47
1.56
1.65
1.73
1.82
1.90
1.99
2.07
2.15
2.24
2.32
2.41
2.51
2.60
2.71
2.82
2.96

56.00

Velocity
(tus)

2.49
3.06
3.44
3.74
3.98
4.19
4.38
4.54
4.68
4.82
4.94
5.05
5.15
5.24
5.33
5.41
5.48
5.54
5.60
5.65
5.70
5.74
5.76
5.78
5.77

2.00 cfs

09/27/02
04:30:33 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.15
Page 1 of 2



Section 3 - 0.2%
Rating Table for Circular Channel

• Rating Table

Depth VelocityDischarge
(ds) (ft) (ft/s)

52.00 3.16 5.6~ 5~ _<-t::> S_LC5 2> e~
54.00 N/A 0.00
56.00 N/A 0.00

•
09/27/02
04:30:33 PM Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FJowMaster v5.15
Page 2 of2



Section 3 - 0.2%
Rating Table for Circular Channel

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Constant Data

c:\haestad\fmw\rayroad.fm2
Ray Road Drainage
Circular Channel
Manning's Formula
Channel Depth

Mannings Coefficient
Channel Slope
Diameter

0.012
0.002000 ft/ft

40.00 in

09/27/02
10:29:41 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.15
Page 1 of 1



•
Section 2 - 0.2%

Rating Table for Circular Channel

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Constant Data

c:\haestad\fmw\rayroad.fm2
Ray Road Drainage
Circular Channel
Manning's Formula
Channel Depth

Mannings Coefficient
Channel Slope
Diameter

0.012
0.002000 ftlft

36.00 in

Input Data
Minimum Maximum Increment

Discharge 2.00 38.00 2.00 cfs

Rating Table

Discharge Depth Velocity

• (cfs) (ft) (ftIs)

2.00 0.51 2.54
4.00 0.71 3.11
6.00 0.88 3.49
8.00 1.02 -3.79

10.00 1.15 4.03
12.00 1.27 4.23
14.00 1.38 4.41
16.00 1.49 4.56
18.00 1.60 4.69
20.00 1.71 4.81
22.00 1.82 4.92
24.00 1.93 5.01
26.00 2.04 5.08
28.00 2.16 5.15
30.00 2.29 5.19
32.00 2.43 5.21
34.00 2.63 5.17
36.00 N/A 0.00
38.00 N/A 0.00

••
09/27/02
10:42:27 AM Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.15
Page 1 of 1



Section 2 - 0.5%
Rating Table for Circular Channel

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Constant Data

c:\haestad\fmw\rayroad.fm2
Ray Road Drainage
Circular Channel
Manning's Formula
Channel Depth

Mannings Coefficient
Channel Slope
Diameter

0.012
0.005000 fUft

24.00 . in

Input Data
Minimum Maximum Increment

Discharge 2.00 20.00 2.00 cfs

Rating Table

Discharge Depth Velocity
(cfs) (ft) (fUs)

2.00 0.46 3.68
4.00 0.65 4.48
6.00 0.81 5.01
8.00 0.95 5.41

10.00 1.09 5.71
12.00 1.22 5.95
14.00 1.36 6.14
16.00 1.52 6.26
18.00 1.72 6.27
20.00 N/A 0.00

09/27/02
11:19:32AM Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1666

FlowMaster v5.15
Page 1 of 1



•
Section 1 - 0.8%

Rating Table for Circular Channel

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Constant Data

c:\haestad\fmw\rayroad.fm2
Ray Road Drainage
Circular Channel
Manning's Formula
Channel Depth

Mannings Coefficient
Channel Slope
Diameter

0.012
0.008000 tuft

18.00 in

Input Data
Minimum Maximum Increment

Discharge 2.00 20.00 2.00 cfs

Rating Table

Discharge Depth Velocity

• (cfs) (ft) (tus)

'2.00 0.45 4.47
4.00 0.65 5.41
6.00 0.83 6.00
8.00 1.00 6.38

10.00 1.21 6.57
12.00 N/A 0.00
14.00 N/A 0.00
16.00 N/A 0.00
1.8.00 N/A 0.00
20.00 N/A 0.00

•.:

09/27/02
02:39:33 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.15
Page 1 of 1



18-inch
Rating Table for Circular Channel

Project Description

~B~~

~uJ ~\~'-=> ~£;

Project File
Worksheet
Flow Element
Method
Solve For

Constant Data

c:\haestad\fmw\greenrd.fm2
Greenfiled Storm Drains
Circular Channel
Manning's Formula
Channel Depth

Mannings Coefficient
Diameter

0.013
18.00 in

Input Data
Minimum Maximum Increment

Channel Slope 0.014000 0.034000 0.002000 tuft
Discharge 2.00 14.00 2.00 cfs

Rating Table
Channel

Discharge Slope Depth Velocity
(ds) (tuft) (ft) (tus)

2.00 0.014000 0.41 5.16
2.00 0.016000 0.39 5.41
2.00 0.018000 0.38 5.64
2.00 0.020000 0.37 5.86
2.00 0.022000 0.36 6.06
2.00 0.024000 0.36· 6.25
2.00 0.026000 0.35 6.43
2.00 0.028000 0.34 6.60
2.00 0.030000 0.34 6.77
2.00 0.032000 0.33 6.92
2.00 0.034000 0.33 7.07
4.00 0.014000 0.59 6.27
4.00 0.016000 0.56 6.58
4.00 0.018000 0.55 6.87
4.00 0.020000 0.53 7.13
4.00 0.022000 0.52 7.38
4.00 0.024000 0.51 7.62
4.00 0.026000 0.50 7.84
4.00 0.028000 0.49 8.05
4.00 0.030000 0.48 8.26
4.00 0.032000 0.47 8.45
4.00 0.034000 0.46 8.64
6.00 0.014000 0.73 6.97
6.00 0.016000 0.71 7.33
6.00 0.018000 0.68 7.65

09/24/02 FlowMaster v5.15
02:13:18 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 3



18-inch
Rating Table for Circular Channel

.' Rating Table
Channel

Discharge Slope Depth Velocity
(cfs) (fUft) (ft) (fUs)

6.00 0.020000 0.66 7.96
6.00 0.022000 0.65 8.24
6.00 0.024000 0.63 8.51
6.00 0.026000 0.62 8.76
6.00 0.028000 0.60 9.00
6.00 0.030000 0.59 9.23
6.00 0.032000 0.58 9.45
6.00 0.034000 0.57 9.66
8.00 0.014000 0.88 7.47
8.00 0.016000 0.84 7.87
8.00 0.018000 0.81 8.23
8.00 0.020000 0.78 8.56
8.00 0.022000 0.76 8.87
8.00 0.024000 0.74 9.17
8.00 0.026000 0.73 9.45
8.00 0.028000 0.71 9.71
8.00 0.030000 0.70 9.96
8.00 0.032000 0.68 10.21
8.00 0.034000 0.67 10.44.' 10.00 0.014000 1.02 7.82

10.00 0.016000 0.97 8.26
10.00 0.018000 0.93 8.65
10.00 0.020000 0.90 9.02
10.00 0.022000 0.87 9.36
10.00 0.024000 0.85 9.68
10.00 0.026000 0.83 9.98
10.00 0.028000 0.81 10.27
10.00 0.030000 0.79 10.54
10.00 0.032000 0.78 10.80
10.00 0.034000 0.76 11.05
12.00 0.014000 1.19 8.01
12.00 0.016000 1.12 8.51
12.00 0.018000 1.06 8.95
12.00 0.020000 1.02 9.36
12.00 0.022000 0.99 9.73
12.00 0.024000 0.96 10.07
12.00 0.026000 0.93 10.40
12.00 0.028000 0.91 10.70
12.00 0.030000 0.89 11.00
12.00 0.032000 0.87 11.27
12.00 0.034000 0.85 11.54
14.00 0.014000 N/A 0.00

•• 14.00 0.016000 1.32 8.51
14.00 0.018000 1.22 9.09
14.00 0.020000 1.16 9.56

09/24/02 FlowMaster v5.15
02:13:18 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 2 of 3



Rating Table

18-inch
Rating Table for Circular Channel

Discharge
(cfs)

14.00
14.00
14.00
14.00
14.00
14.00
14.00

Channel
Slope
(fUft)

0.022000
0.024000
0.026000
0.028000
0.030000
0.032000
0.034000

Depth
(ft)

1.11
1.07
1.04
1.01
0.99
0.96
0.94

Velocity
(fVs)

9.98
10.36
10.71
11.04
11.36
11.65
11.94

09/24/02
02:13:18 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.15
Page 3 of 3



•
24-inch

Rating Table for Circular Channel

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Constant Data

c:\haestad\fmw\greenrd.fm2
Greenfiled Storm Drains
Circular Channel
Manning's Formula
Channel Depth

Mannings Coefficient
Diameter

Input Data

0.013
24.00 in

Channel Slope
Discharge

Minimum
0.010000
2.00

Maximum
0.035000

18.00

Increment
0.005000 fUft

2.00 cfs

.. 2~o6-" "0.010:000 .
2.00 0.015000
2.00 0.020000
2.00 0.025000
2.00 0.030000
2.00 0.035000

.4iQq·.~.:.;\;q~P'~P990
4.00 0.015000
4.00 0.020000
4.00 0.025000
4.00 0.030000
4.00 0.035000
6.00 0.010000
6.00 0.015000
6.00 0.020000
6.00 0.025000
6.00 0.030000
6.00 0.035000
8.00 0.0'10000
8.00 0.015000
8.00 0.020000
8.00 0.025000
8.00 0.030000
8.00 0.035000

10.00 0.010000

•

•

Rating Table

Discharge
(cfs)

Channel
Slope
(fUft)

Depth
(ft)

0040
0.36
0.34
0.32
0.31
0.30

.0.57..., . .... ~

0.51
0.48
0.45
0.43
0.42
0;70
0.63
0.59
0.55
0.53
0.51
0.82
0.74
0.68
0.64
0.61
0.59

'·0.93

Velocity
(fUs)

4.44
5.12
5.67
6.13
6.54
6.90

,.5:43
6.27
6.B5
7.52
8.02
8.47
6.08
7.04
7.81
8.46
9.02
9.53
6.58
7.63
8.47
9.17
9.79

10.35
6.98

~.

09/24/02
02:20:55 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.15
Page 1 of2



24-inch
Rating Table for Circular Channel

i Rating Table

Channel
Discharge Slope Depth Velocity

(cfs) (ft/ft) (ft) (ft/s)

10.00 0.015000 0.83 8.10
10.00 0.020000 0.77 9.00
10.00 0.025000 0.72 9.76
10.00 0.030000 0.69 10.43
10.00 0.035000 0.66 11.02
1l2~00 0.010000 1.04 } 7.31
12.00 0.015000 0.92 8.50
12.00 0.020000 0.85 9.45
12.00 0.025000 0.80 10.26
12.00 0.030000 0.76 10.96
12.00 0.035000 0.73 11.59

0.010000"
- .~. _.,

~·14.00 1.14 Y';;' "·'><°"'1:58·""
14.00 0.015000 1.01 8.84
14.00 0.020000 0.93 9.84
14.00 0.025000 0.87 10.69
14.00 0.030000 0.83 11.43
14.00 0.035000 0.79 12.09
16.00 0.010000 1.24 7.81
16.00 0.015000 1.09 9.13
16.00 0.020000 1.00 10.18
16.00 0.025000 0.94 11.07
16.00 0.030000 0.89 11.84
16.00 0.035000 0.85 12.53
18.00 0.010000 1.35 7.99
18.00 0.015000 1.17 9.39
18.00 0.020000 1.07 10.48
18.00 0.025000 1.00 11.40
18.00 0.030000 0.95 12.21
18.00 0.035000 0.91 1~.93
lu o ..ol l , -.j,(o £r~

?.o a;l,ol.. ~, IS IO,C=S

?.'L G,6L l,1.--L- )0/1b
o<c:>\ l, S;z... 8~~~q.e""L

O.Oe ~:SL ~L, e:s2J=

09/24/02
02:20:55 PM Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1666

FlowMaster v5.15
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3D-inch
Rating Table for Circular Channel

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Constant Data

c:\haestad\fmw\greenrd.fm2
Greenfiled Storm Drains
Circular Channel
Manning's Formula
Channel Depth

Mannings Coefficient
Diameter

0.013
30.00 in

Input Data
Minimum Maximum Increment

Channel Slope 0.010000 0.035000 0.005000 tuft
Discharge 2.00 18.00 2.00 cfs

Rating Table
Channel

Discharge Slope. Depth Velocity

• (cfs) (tuft) (ft) (tus)

2.00 0.010000 0.38 4.32
2.00 0.015000 0.34 4.98
2.00 0.020000 0.32 5.51
2.00 0.025000 0.30 5.96
2.00 0.030000 0.29 6.35
2.00 0.035000 0.28 6.70
4.00 0.010000 0.53 5.30
4.00 0.015000 0.48 6.12
4.00 0.020000 0.44 6.77
4.00 0.025000 0.42 7.33
4.00 0.030000 0.40 7.81
4.00 0.035000 0.39 8.25
6.00 0.010000 0.65 5.97
6.00 0.015000 0.58 6.89
6.00 0.020000 0.54 7.63
6.00 0.025000 0.51 8.26
6.00 0.030000 0.49 8.81
6.00 0.035000 0.47 9.30
8.00 0.010000 0.75 6.48
8.00 0.015000 0.67 7.49
8.00 0.020000 0.63 8.30
8.00 0.025000 0.59 8.98

• 8.00 0.030000 0.57 9.58
8.00 0.035000 0.55 10.12

10.00 0.010000 0.84 6.90

09/24/02 FlowMaster v5.15
02:24:08 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of2



30-inch
Rating Table for Circular Channel

Rating Table
Channel

Discharge Slope Depth Velocity
(cfs) (fUft ) (ft) (ft/s)

10.00 0.015000 0.76 7.98
10.00 0.020000 0.70 8.84
10.00 0.025000 0.66 9.58
10.00 0.030000 0.63 10.22
10.00 0.035000 0.61 10.80
12.00 0.010000 0.93 7.25
12.00 0.015000 0.83 8.40
12.00 0.020000 0.77 9.31
12.00 0.025000 0.73 10.09
12.00 0.030000 0.70 10.77
12.00 0.035000 0.67 11.38
14.00 0.010000 1.01 7.56
14.00 0.015000 0.90 8.77
14.00 0.020000 0.84 9.73
14.00 0.025000 0.79 10.54
14.00 0.030000 0.75 11.25
14.00 0.035000 0.72 11.89
16.00 0.010000 1.08 7.84
16.00 0.015000 0.97 9.09
16.00 0.020000 0.90 10.09
16.00 0.025000 0.85 10.94
16.00 0.030000 0.81 11.68
16.00 0.035000 0.77 12.35
18.00 0.010000 1.16 8.08
18.00 0.015000 1.03 9.39
18.00 0.020000 0.96 10.42
18.00 0.025000 0.90 11.30
18.00 0.030000 0.86 12.07
18.00 0.035000 0.82 12.77

09/24/02
02:24:08 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.15
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•
36-inch

Rating Table for Circular Channel

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Constant Data

c:\haestad\fmw\greenrd.fm2
Greenfiled Storm Drains
Circular Channel
Manning's Formula
Channel Depth

Mannings Coefficient
Diameter

0.013
36.00 in

•

•

Input Data
Minimum Maximum Increment

Channel Slope 0.010000 0.035000 0.005000 fUft
Discharge 2.00 18.00 2.00 cfs

Rating Table
Channel

Discharge Slope Depth Velocity
(cfs) (fUft) (ft) (fUs)

2.00 0.010000 0.36 4.22
2.00 0.015000 0.32 4.86
2.00 0.020000 0.30 5:38
2.00 0.025000 0.29 5.81
2.00 0.030000 0.27 6.20
2.00 0.035000 0.26 6.54
4.00 0.010000 0.50 5.19
4.00 0.015000 0.45 5.99
4.00 0.020000 0.42 6.62
4.00 0.025000 0.40 7.16
4.00 0.030000 0.38 7.63
4.00 0.035000 0.37 8.06
6.00 0.010006;~; -~';;:O:61- 5.85
6.00 0.015000 0.55 6.75
6.00 0.020000 0.51 7.47
6.00 0.025000 0.49 8.08
6.00 0.030000 0.46 8.61
6.00 0.035000 0.45 9.09
8.00 0.010000 0.70 6.36
8.00 0.015000 0.63 7.34
8.00 0.020000 0.59 8.13
8.00 0.025000 0.56 8.80
8.00 0.030000 0.53 9.38
8.00 0.035000 0.51 9.90

10.00 0.010000 0.79 6.79

09/24/02
02:22:14 PM Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.15
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36-inch
Rating Table for Circular Channel

Rating Table
Channel

Discharge Slope Depth Velocity

(cfs) (ftlft) (ft) (ftls)

10.00 0.015000 0.71 7.84
10.00 0.020000 0.66 8.68
10.00 0.025000 0.62 9.39
10.00 0.030000 0.60 10.02
10.00 0.035000 0.57 10.58
12.00 0.010000 0.86 7.15
12.00 0.015000 0.78 8.26
12.00 0.020000 0.72 9.15
12.00 0.025000 0.68 9.91
12.00 0.030000 0.65 10.57
12.00 0.035000 0.63 11.16
14.00 0.010000 0.93 J";"7:47
14.00 0.015000 0.84 8.64
14.00 0.020000 0.78 9.57
14.00 0.025000 0.74 10.36
14.00 0.030000 0.71 11.05
14.00 0.035000 0.68 11.67
16.00 0.010000 1.00 7.75
16.00 0.015000 0.90 8.97
16.00 0.020000 0.84 9.94
16.00 0.025000 0.79 10.77
16.00 0.030000 0.75 11.49
16.00 0.035000 0.73 12.13
18.00 0.010000 1.06 8.01
18.00 0.015000 0.96 9.27
18.00 0.020000 0.89 10.28
18.00 0.025000 0.84 11.13
18.00 0.030000 0.80 11.88
18.00 0.035000 0.77 12.55

'20 o b\ Ie 13 e.,.'LS

z..Ll 0.0 \ t, Ll\ g.<06

?..G C),O( LeV 8.2$5

'7::>0 o.o! \,1.-\1 <1, \ Cl

~z. C).o! (, '-I" ,/, ~Li

£"lo C).C)! I J~)7 ll~

09/24/02
02:22:14 PM Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666
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•
3D-inch

Rating Table for Circular Channel

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Constant Data

c:\haestad\fmw\greenrd.fm2
Greenfiled Storm Drains
Circular Channel
Manning's Formula
Channel Depth

Mannings Coefficient
Diameter

0.013
18.00 in

Input Data
Minimum Maximum Increment

Channel Slope 0.010000 0.035000 0.005000 fUft

Discharge 1.00 9.00 2.00 cfs

Rating Table
Channel

Discharge Slope Depth Velocity

• (cfs) (fUft) (ft) (fUs)

1.00 0.010000 0.31 3.75
1.00 0.015000 0.28 4.32
1.00 0.020000 0.26 4.78
1.00 0.025000 0.25 5.18
1.00 0.030000 0.24 5.52
1.00 0.035000 0.23 5.83
3.00 0.010000 0.55 5.13
3.00 0.015000 0.49 5.93
3.00 0.020000 0.46 6.58
3.00 0.025000 0.43 7.13
3.00 0.030000 0.41 7.61
3.00 0.035000 0.40 8.04
5.00 0.010000 0.73 5.87
5.00 0.015000 0.65 6.82
5.00 0.020000 0.60 7.58
5.00 0.025000 0.56 8.22
5.00 0.030000 0.54 8.79
5.00 0.035000 0.52 9.29
7.00 0.010000 0.90 6.36
7.00 0.015000 0.79 7.43
7.00 0.020000 0.72 8.28
7.00 0.025000 0.68 9.00.} 7.00 0.030000 0.65 9.62

7.00 0.035000 0.62 10.18
9.00 0.010000 1.07 6.68

09/25/02 FlowMaster v5.15
01:48:49 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 2



3D-inch
Rating Table for Circular Channel

Rating Table

Channel
Discharge Slope Depth Velocity

(cfs) (ft/ft) (ft) (ftls)

9.00 0.015000 0.92 7.88
9.00 0.020000 0.84 8.81
9.00 0.025000 0.79 9.59
9.00 0.030000 0.75 10.27
9.00 0.035000 0.71 10.88

09/25/02
01:48:49 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.15
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18-inch
Rating Table for Circular Channel

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Constant Data

c:\haestad\fmw\greenrd.fm2
Greenfiled Storm Drains
Circular Channel
Manning's Formula
Channel Depth

Mannings Coefficient
Channel Slope
Diameter

0.013
0.002500 fUft

18.00 in

Input Data
Minimum Maximum Increment

Discharge 0.50 9.00 0.50 cfs

Rating Table

Discharge Depth Velocitye) (cfs) (ft) (fUs)

0.50 0.31 1.87
1.00 0.44 2.29
1.50 0.55 2.56
2.00 0.64 2.77
2.50 0.73 2.94
3.00 0.81 3.07
3.50 0.90 3.18
4.00 0.98 3.27
4.50 1.07 3.34
5,00 1.17 3.38
5.50 1.31 3.37
6.00 N/A 0.00
6.50 N/A 0.00
7.00 N/A 0.00
7.50 N/A 0.00
8.00 N/A 0.00
8.50 N/A 0.00
9.00 N/A 0.00

e'
09/25/02
02:02:55 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.15
Page 1 of 1



2<.{
~-inch

Rating Table for Circular Channel

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Constant Data

c:\haestad\fmw\greenrd.fm2
Greenfiled Storm Drains
Circular Channel
Manning's Formula
Channel Depth

Mannings Coefficient
Channel Slope
Diameter

Input Data
Minimum

0.013
0.002500 ft/ft

24.00 in

Maximum Increment
Discharge

Rating Table

Discharge
(cfs)

0.50
1.00
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00
7.50
8.00
8.50
9.00
9.50

10.00
10.50
11.00
11.50
12.00
12.50

0.50

Depth
(ft)

0.29
0.40
0.49
0.57
0.64
0.70
0.76
0.82
0.88
0.93
0.98
1.04
1.09
1.14
1.19
1.24
1.29
1.35
1.40
1.46
1.52
1.59
1.67
1.78
N/A

14.00

Velocity
(ft/s)

1.81
2.22
2.50
2.71
2.89
3.04
3.17
3.29
3.39
3.49
3.58
3.65
3.72
3.79
3.85
3.90
3.95
4.00
4.03
4.06
4.09
4.10
4.10
4.06
0.00

0.50 cfs

09/25/02
02:39:55 PM Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.15
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L~
-fi8'-inch

Rating Table for Circular Channel

• Rating Table

Discharge Depth Velocity

(cfs) (tt) (ftis)

13.00 N/A 0.00

13.50 N/A 0.00

14.00 N/A 0.00

•

09/25/02
02:39:55 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.15
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Greenfield - 0.5%
Rating Table for Circular Channel

Project Description

Project File
Worksheet
Flow Element
Method
Solve For

Constant Data

c:\haestad\fmw\rayroad.fm2
Ray Road Drainage
Circular Channel
Manning's Formula
Channel Depth

Mannings Coefficient
Channel Slope
Diameter

0.012
0.005000 ft/ft

24.00 in

Input Data
Minimum Maximum Increment

Discharge 2.00 14.00 2.00 cfs

Rating Table

Discharge Depth Velocity
(cfs) (ft) (ft/s)

2.00 0.46 3.68
4.00 0.65 4.48
6.00 0.81 5.01
8.00 0.95 5.41

10.00 1.09 5.71
12.00 1.22 5.95
14.00 1.36 6.14

10102/02
10:02:36 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FJowMaster v5.15
Page 1 of 1
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1.96

46.00

1,247.10

Outlet Control

Headwater Depthl Height

Discharge

Tailwater Elevation

Control Type

Culvert Calculator Report
36-in dia RCP -y1'J\....~\ l' \PE...,0 v..:J~' v..:>EL.L
~~S'\'i.~ \~ \0

L@~C\ M~

\
1,250.20 ft )

1,248.37 ft

1,247.10 ft

1,248.37 ft

Allowable HW Elevation

Computed Headwater Elevation

Inlet Control HW Elev

Outlet Control HW Elev

eve For: Headwater Elevation

Culvert Summary

Grades

Upstream Invert

Length

1,242.50 ft

100.00 ft

Downstream Invert

Constructed Slope

1,241.50 ft

0.010000 ftlft

Hydraulic Profile

Profile
Slope Type

Flow Regime

Velocity Downstream

Pressure
N/A

N/A
6.51 ftls

Depth, Downstream
Normal Depth

Critical Depth

Critical Slope

5.60 ft
1.83 ft

2.21 ft

0.005970 ftlft

Section

Section Shape

Section Material

Section Size

Number Sections

Circular

Concrete

36 inch

1

Mannings Coefficient

Span

Rise

0.013

3.00 ft

3.00 ft

utlet Control Properties

utlet Control HW Elev

Ke
1,248.37 ft

0.20

Upstream Velocity Head

Entrance Loss
0.66 ft

0.13 ft

Inlet Control Properties

Inlet Control HW Elev

Inlet Type

K

M

C

Y

1,247.10 ft

Groove end w/headwall

0.00780

2.00000

0.02920

0.74000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

N/A

7.1 ft2

1

2

1

e'
Project Title: Greenfield Road
c:\haestad\academic\cvm\inlet pLcvm
09/26/02 04:40:54 PM © Haestad Methods, Inc.

Project Engineer: James Dexter
CulvertMaster v1.0

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Culvert Calculator Report
36-in dia RCP

M~ ~.~IV \l'- \ --ru:>

_
_:_~v_e_F_o_r_:...,H_e_ad_w_a_t_e_r_E_le_v_a_tio_n E,~l-~'V A1...U:W~1
Culvert Summary

Allowable HW Elevation 1,250.20 ft Headwater Depthl Height 2.56

Computed Headwater Elevation 1,250.18 ft Discharge 46.00 cfs

Inlet Control HW Elev 1,248.72 ft Tailwater Elevation 1,248.72 ft ~
Outlet Control HW Elev 1,250.18 ft Control Type Oullet Control

Grades

Upstream Invert

Length

Hydraulic Profile

1,242.50 ft

100.00 ft

Downstream Invert

Constructed Slope

1,241.50 ft

0.010000 flIft

Profile

Slope Type

Flow Regime

Velocity Downstream

Section

Pressure Depth, Downstream 7.22 ft

N/A Normal Depth 1.83 ft

N/A Critical Depth 2.21 ft

6.51 flIs Critical Slope 0.005970 flIft

Section Shape

Section Material

Section Size

Number Sections

Juliet Control Properties

Oullet Control HW Elev

Ke

Inlet Control Properties

Inlet Control HW Elev

Inlet Type

K

M

C
y

Circular

Concrete

36 inch

1

1,250.18 ft

0.50

1,248.72 ft

Square edge w/headwall

0.00980

2.00000

0.03980

0.67000

Mannings Coefficient

Span

Rise

Upstream Velocity Head

Entrance Loss

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

0.013

3.00 ft

3.00 ft

0.66 ft

0.33 ft

Transition

7.1 ft2

1

1

1

Project Tille: Greenfield Road
c:\haestad\academic\cvm\inlet pi.cvm
09/26/02 03:25:31 PM © Haestad Methods, Inc.

Project Engineer: James Dexter
CulvertMaster v1.0

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1
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ddftable.xls

ADOT RAINFALL DEPTH-DURATION-FREQUENCY TABLE CALCULATION
• SOURCE: ADOT, HIGHWAY DRAINAGE DESIGN MANUAL, MARCH 1993.

•

Step 1

Step 2

Step 3

Step 4

Depth for design storm/duration from USWB Maps
6-hour 24-hour

Frequency depth, in depth, in
2 1.1 1.3

10 1.9 2.25
50 2.6 3.0

100 3 3.6
Note: Use 24-hr storm duration
Compute 2- and 1OO-year one hour depths
P2,1 =-0.011 +(0.942*P2,6"2)/P2,24
P1 00,1 =0.494+(0.755*P1 00,6"2)/P1 00,24
P2,1 0.87
P100,1 2.38

Compute 2-, 3-, and 12-hour storm depths
P2,2=0.341 *P2,6+0.659*P2,1
P2,3=0.569*P2,6+0.431 *P2,1
P2,12=0.500*P2,6+0.500*P2,24
P2,2 0.95
P2,3 1.00
P2,12 1.20
P1 00,2=0.341 *P1 00,6+0.659*P1 00,1
P1 00,3=0.569*P1 00,6+0.431 *P1 00,1
P100,12=O.500*P100,6+0.500*P100,24
P100,2 2.59
P100,3 2.73
P100,12 3.30

Short Duration rainfall zone =8

Step 5 Short Duration Rainfall Ratios for Zone 8
2-Year Storm Return Period
5-min 10-min 15-min 30-min

Ratios 0.34 0.51 0.62 0.82

100-Year Storm Return Period
5-min 10-min 15-min

0.3 0.46 0.59

Step 6 Short Duration Rainfall Stats for Zone 8
Base

Event Factor Event Depth,in

2-yr,5-min 0.34 0.87 0.29
2-yr,10-
min 0.51 0.87 0.44
2-yr,15-
min 0.62 0.87 0.54
2-yr,30-
min 0.82 0.87 0.71
100-yr,5-

• min 0.3 2.38 0.71

INCA Engineers, Inc. Confidential 7/16/2002 Page 1



ddftable.xls

\
100-yr,1 0-

.l min 0.46 2.38 1.10

100-yr,15-
min 0.59 2.38 1.41
100-yr,30-
min 0.8 2.38 1.91

Step 7 Compute Rainfall Stats for other Frequencies

Base Base
Event Factor 1 Event Factor 2 Event Depth,in
10-yr,5-
min 0.496 0.29 0.449 0.71 0.47
1O-yr, 10-
min 0.496 0.44 0.449 1.10 0.71
1O-yr,15-
min 0.496 0.54 0.449 1.41 0.90
10-yr,30-
min 0.496 0.71 0.449 1.91 1.21
1O-yr,1hr 0.496 0.87 0.449 2.38 1.50
10-yr,2hr 0.496 0.95 0.449 2.59 1.63
10-yr,3hr 0.496 1.00 0.449 2.73 1.72
10-yr,12hr 0.496 1.20 0.496 3.30 2.23
10-yr,24hr 2.25
50-yr,5-
min 0.146 0.29 0.835 0.71 0.64
50-yr,10-
min 0.146 0.44 0.835 1.10 0.98
50-yr,15-
min 0.146 0.54 0.835 1.41 1.25
50-yr,30-
min 0.146 0.71 0.835 1.91 1.69
50-yr,1 hr 0.146 0.87 0.835 2.38 2.11
50-yr,2hr 0.146 0.95 0.835 2.59 2.30
50-yr,3hr 0.146 1.00 0.835 2.73 2.43
50-yr,12hr 0.146 1.20 0.835 3.30 2.93
50-yr,24hr 3.00

INCA Engineers, Inc. Confidential 7/16/2002 Page 2
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ADDENDUM to "HYDROLOGIC DESIGN FOR
HIGHWAY DRAINAGE IN ARIZONA" April 1975

Steps to be used to determ.ine precipitation values for various dura­
tions and return periods.

STEP 1. From. the precipitation m.aps in the m.anual "Hydrologic
Design for Highway Drainage in Arizona", determ.ine the precipi­
tation values for the 6 and 24 hour duration storms for return
periods of 2, 5, 10, 25, 50 and 100 years. Tabulate these values
in Table 1 in the column headed 'Map Values'

TABLE 1

Return Period Precipitation Values (inches)
(Years) 6 hour duration 24 hour duration

Map Corrected Map Corrected
Value Value Value Value

2 \ -I tc> l t.:O

5

10 . \.. 9 L'1 Z. ·'2..6

25

50 . 7....1 L_b ~.:"L

100 3.,0 '3...0 3.la ~Jb

NOTE: There is a ·possibility of m.aking an error while reading the
m.aps because, (1) a site is not easy to locate precisely on a series
of 12 m.aps, (2) there rnay be som.e slight registration differences
in printing, and (3) precise interpolation between iso1ines is diffi­
cult. In order to minimize any errors in reading the rnaps, these
values should be plotted on the diagram. "Precipitation Depth versus
Return Period" Fig. 1.

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

* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER
*

* VERSION 4.1 * * 609 SECOND STREET
*

* * * DAVIS, CALIFORNIA 95616
*

* RUN DATE 080CT02 TIME 10:48:07 * * (916) 756-1104
*

* * *
*

*****************************************
***************************************

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1

LINE

HEC-1 INPUT

ID 1 2 3 4 5 6 7 8 9 10

PAGE 1

1
2
3
4

ID
ID
IT
IO
*
*DIAGRAM

TOWN OF GILBERT GREENFIELD ROAD SE DRAINAGE STORM DRAINAGE PN:96446-1
KINEMATIC WAVE WATERSHED MODEL 10 year storm Conveyance- Detention Basin

2 24SEP02 0000 300
3



5 KK 2
6 KM RUNOFF AGRICULTURAL AREA
7 KO 1
8 BA 0.0347
9 PH 10 0.47 0.90 1. SO

BLANK FOR 50-YR & BA ADJUSTMENT
10 LG 0.3 0.15 8.20 0.12 5.1

* ASSUME CLAY LOAM SOIL PARAMETERS
11 UK SO 0.005 .06 100
12 RK 750 .003 .012 .0347 TRAP 0 5

* FURROW FLOW

* ROUTE TO STORAGE

13 KK 1A
14 KM RUNOFF SECTION 1A
15 KO 0
16 BA .00154

* RATING FOR 18" DIA PIPE 0.25 %SLOPE
17 HQ 0 0.50 1. 00 1. 50 2.00 2.50 3.00 4.00 5.00 5.50
18 HE 0 0.31 0.44 0.55 0.64 0.73 0.81 0.98 1.17 1. 31
19 PH 10 0.47 0.90 1. 50

* 10-YR & BA ADJUSTMENT
20 LG 0.3 0.15 8.20 0.12 77.3

* ASSUME CLAY LOAM SOIL PARAMETERS
21 UK 52 0.04 .15 100
22 RK 250 0.0040 .015 0.00063 TRAP 0 5

* GUTTER FLOW
23 RK 490 0.0025 .012 0.00154 CIRC 1.5

24 KK 1B
25 KM RUNOFF SECTION 1B
26 KO 0
27 BA .00235.

* RATING FOR 24" DIA PIPE 0.25%SLOPE
28 HQ 0 1.5 3.0 4.5 6.0 7.5 9.0 11.0 12.0 12.5
29 HE 0 0.49 0.70 0.88 1. 04 1.19 1. 35 1. 59 1. 78 1. 78
30 PH 10 0.47 0.90 1. SO

* 10-YR & BA ADJUSTMENT
31 LG 0.3 0.15 8.20 0.12 80.5

* ASSUME CLAY LOAM SOIL PARAMETERS
32 UK 52 0.04 .15 100
33 RK 490 0.0040 .015 0.00063 TRAP 0 5

* GUTTER FLOW
34 RK 865 0.0025 .012 0.00235 CIRC 2.0 YES

1 HEC-1 INPUT PAGE 2

LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10

35 KK 3
36 KM RUNOFF COMBINED
37 HC 2

38 KK 4



3,.,.,.,. ....
V
V
4

39 KM DETENTION FACILITY
40 KO 1 2

* STORAGE ROUTING THRU OPEN DETENTION POND
41 RS 1 STOR 0.0
42 SV 0 0.366 0.744 1.136 1. 540 1.958 2.391 2.838 3.301 3.780
43 SV 4.275 4.787 5.321 5.877
44 SE 0 0.25 0.5 0.75 1.0 1. 25 1. 50 1. 75 2.00 2.25
45 SE 2.50 2.75 3.00 3.25
46 SQ 0 0.181 0.187 0.194 0.200 0.207 0.214 0.222 0.229 0.237
47 SQ 0.245 0.254 0.266 0.276
48 ZZ

SCHEMATIC DIAGRAM OF STREAM NETWORK

•

1

INPUT
LINE

NO.

5

13

24

35

38

(V) ROUTING

( .) CONNECTOR

2

•

(---~) DIVERSION OR PUMP FLOW

«---) RETURN OF DIVERTED OR PUMPED FLOW

1A
V
V

1B ***

•

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1*****************************************
***************************************

* * *
*

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

* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER
*

* VERSION 4.1 * * 609 SECOND STREET
*

* * * DAVIS, CALIFORNIA 95616
*

* RUN DATE 080CT02 TIME 10:48:07 * (916) 756-1104
*

* * *
*

*****************************************
***************************************



TOWN OF GILBERT GREENFIELD ROAD SE DRAINAGE STORM DRAINAGE PN:96446-1
KINEMATIC WAVE WATERSHED MODEL 10 year storm Conveyance- Detention Basin

4 IO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
3
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME
NMIN

IDATE
ITIME

NQ
NDDATE
NDTIME
I CENT

DATA
2

24SEP 2
0000

300
24SEP 2

0958
19

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

COMPUTATION INTERVAL
TOTAL TIME BASE

.03 HOURS
9.97 HOURS

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** ***

**************

* *
*5 KK 2 *

*
**************

RUNOFF AGRICULTURAL AREA

7 KO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VAR·IABLES
1
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

8 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .03 SUBBASIN AREA



•
PRECIPITATION DATA

• •
9 PH

HYDRO-35
5-MIN 15-MIN 60-MIN

.47 .90 1.50

DEPTHS FOR 10-PERCENT HYPOTHETICAL STORM
.............. . TP-40 .............. .

2-HR 3-HR 6-HR 12-HR 24-HR
.00 .00 .00 .00 .00

STORM AREA = .03

........... TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

10 LG GREEN AND AMPT
STRTL

DTH
PSIF

XKSAT
RTIMP

LOSS RATE
.30
.15

8.20
.12

5.10

STARTING LOSS
MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

11 UK

12 RK

KINEMATIC WAVE
OVERLAND-FLOW

L
S
N

PA
DXMIN

KINEMATIC WAVE
MAIN CHANNEL

L
S
N

CA
SijAPE

WD
Z

NDXMIN
RUPSTQ

ELEMENT
SO.

.0050
.060

100.0
5

750.
.0030

.012
.03

TRAP
.00

5.00
2

NO

NO. 1
OVERLAND FLOW LENGTH
SLOPE
ROUGHNESS COEFFICIENT
PERCENT OF SUBBASIN
MINIMUM NUMBER OF DX INTERVALS

CHANNEL LENGTH
SLOPE
CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA
CHANNEL SHAPE
BOTTOM WIDTH OR DIAMETER
SIDE SLOPE
MINIMUM NUMBER OF DX INTERVALS
ROUTE U~STREAM HYDROGRAPH

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)

PLANE1 1. 76 1. 67 .59 10.00 99.59 32.32 .75 .30
MAIN 2.48 1. 33 .51 250.00 95.95 33.60 .75 8.86

CONTINUITY SUMMARY (AC-FT) - INFLOW= .OOOOE+OO EXCESS= .1396E+01 OUTFLOW= .1389E+01 BASIN STORAGE= .1513E-03 PERCENT ERROR=
.5

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL



MAIN 2.48 1.33 2.00 95.15 34.00 .75

*******************************************************************************************************************************
****

HYDROGRAPH AT STATION 2

*******************************************************************************************************************************
****

*
DA MON HRMN ORD RAIN LOSS EXCESS COMP Q * DA MON HRMN ORD RAIN LOSS EXCESS COMP Q

*
24 SEP 0000 1 .00 .00 .00 O. * 24 SEP 0500 151 .00 .00 .00 O.
24 SEP 0002 2 .02 .02 .00 O. * 24 SEP 0502 152 . 00 .00 .00 O•
24 SEP 0004 3 .02 .02 .00 O. * 24 SEP 0504 153 .00 .00 .00 O.
24 SEP 0006 4 .02 .02 .00 O. * 24 SEP 0506 154 . 00 .00 .00 O•
24 SEP 0008 5 .02 .02. .00 O. 24 SEP 0508 155 .00 .00 .00 O.
24 SEP 0010 6 .02 .02 .00 O. * 24 SEP 0510 156 .00 .00 .00 O.
24 SEP 0012 7 .02 .02 .00 O. * 24 SEP 0512 157 .00 .00 . 00 O•
24 SEP 0014 8 .02 .02 .00 O. * 24 SEP 0514 158 .00 .. 00 .00 O.
24 SEP 0016 9 .03 .02 .00 O. * 24 SEP 0516 159 .00 .00 . 00 O.
24 SEP 0018 10 .03 .03 .00 o. * 24 SEP 0518 160 .00 .00 .00 O.
24 SEP 0020 11 .04 .04 .00 o. * 24 SEP 0520 161 .00 .00 .00 O.
24 SEP 0022 12 .04 .04 .00 O. * 24 SEP 0522 162 .00 .00 .00 O.
24 SEP 0024 13 .06 .05 .00 O. * 24 SEP 0524 163 .00 .00 .00 O.
24 SEP 0026 14 .07 .06 .01 1. 24 SEP 0526 164 .00 .00 .00 O.
24 SEP 0028 15 .10 .04 .06 3. * 24 SEP 0528 165 .00 .00 .00 O.
24 SEP 0030 16 .19 .03 .15 23. * 24 SEP 0530 166 .00 .00 .00 O.
24 SEP 0032 17 .19 .03 .16 75. * 24 SEP 0532 167 .00 .00 .00 O.
24 SEP 0034 18 .15 .02 .12 95. * 24 SEP 0534 168 .00 .00 .00 O.
24 SEP 0036 19 .09 .02 .07 75. * 24 SEP 0536 169 .00 .00 .00 O.
24 SEP 0038 20 .07 .02 .05 54. * 24 SEP 0538 170 .00 .00 .00 O.
24 SEP 0040 21 .04 .02 .03 38. * 24 SEP 0540 171 .00 .00 .00 O.
24 SEP 0042 22 .04 .02 .02 27. * 24 SEP 0542 172 .00 .00 .00 O.
24 SEP 0044 23 .04 .02 .02 20. * 24 SEP 0544 173 .00 .00 .00 O.
24 SEP 0046 24 .03 .02 .02 16. * 24 SEP 0546 174 .00 .00 .00 O.
24 SEP 0048 25 .02 .02 .01 13. * 24 SEP 0548 175 .00 .00 .00 O.
24 SEP 0050 26 ..02 .02 .01 10. * 24 SEP 0550 176 .00 .00 .00 O.
24 SEP 0052 27 .02 .02 .01 8. * 24 SEP 0552 177 .00 .00 .00 O.
24 SEP 0054 28 .02 .01 .00 7. * 24 SEP 0554 178 .00 .00 .00 O.
24 SEP 0056 29 .02 .01 .00 6. * 24 SEP 0556 179 .00 .00 .00 O.
24 SEP 0058 30 .02 . 01 .00 5. * 24 SEP 0558 180 .00 .00 .00 O•
24 SEP 0100 31 .02 .01 .00 4. * 24 SEP 0600 181 .00 .00 .00 O.
24 SEP 0102 32 .00 . 00 .00 3. * 24 SEP 0602 182 .00 .00 .00 O•
24 SEP 0104 33 .00 . 00 .00 3. * 24 SEP 0604 183 .00 .00 .00 O •
24 SEP 0106 34 .00 .00 .00 2. * 24 SEP 0606 184 .00 .00 .00 O.
24 SEP 0108 35 .00 .00 .00 2. * 24 SEP 0608 185 .00 .00 .00 O.
24 SEP 0110 36 .00 .00 .00 2. * 24 SEP 0610 186 .00 .00 .00 O.
24 SEP 0112 37 .00 .00 .00 1. * 24 SEP 0612 187 .00 .00 .00 O.
24 SEP 0114 38 .00 .00 .00 1. * 24 SEP 0614 188 .00 .00 .00 o.



• • •
24 SEP 0116 39 .00 . 00 .00 1. * 24 SEP 0616 189 .00 .00 .00 O •
24 SEP 0118 40 .00 . 00 .00 1. 24 SEP 0618 190 .00 .00 .00 O .
24 SEP 0120 41 .00 . 00 .00 1. * 24 SEP 0620 191 .00 .00 .00 O•
24 SEP 0122 42 .00 .00 .00 1. 24 SEP 0622 192 . 00 .00 .00 O •
24 SEP 0124 43 .00 . 00 .00 O. * 24 SEP 0624 193 .00 .00 .00 O.
24 SEP 0126 44 .00 . 00 .00 O. 24 SEP 0626 194 .00 .00 .00 O.
24 SEP 0128 45 .00 . 00 .00 O. * 24 SEP 0628 195 .00 .00 .00 O .
24 SEP 0130 46 .00 . 00 .00 O. * 24 SEP 0630 196 .00 .00 .00 O.
24 SEP 0132 47 .00 . 00 .00 O . * 24 SEP 0632 197 . 00 .00 .00 O.
24 SEP 0134 48 .00 . 00 . 00 O. * 24 SEP 0634 198 .00 .00 .00 O •
24 SEP 0136 49 .00 . 00 .00 O• * 24 SEP 0636 199 .00 .00 . 00 O •
24 SEP 0138 50 .00 . 00 .00 O. * 24 SEP 0638 200 .00 .00 .00 O•
24 SEP 0140 51 .00 . 00 .00 O. * 24 SEP 0640 201 .00 .00 .00 O•
24 SEP 0142 52 .00 . 00 .00 O. * 24 SEP 0642 202 .00 .00 .00 O•
24 SEP 0144 53 .00 . 00 .00 o. * 24 SEP 0644 203 .00 .00 .00 O.
24 SEP 0146 54 .00 . 00 .00 O. * 24 SEP 0646 204 .00 .00 .00 O•
24 SEP 0148 5!? .00 . 00 .00 O. * 24 SEP 0648 205 .00 .00 .00 O.
24 SEP 0150 56 .00 . 00 .00 O• * 24 SEP 0650 206 .00 .00 .00 O.
24 SEP 0152 57 .00 . 00 .00 O. * 24 SEP 0652 207 .00 .00 .00 O.
24 SEP 0154 58 .00 . 00 .00 O. * 24 SEP 0654 208 .00 .00 .00 O.
24 SEP 0156 59 .00 . 00 .00 O. * 24 SEP 0656 209 .00 .00 .00 O.
24 SEP 0158 60 .00 .00 .00 O. * 24 SEP 0658 210 .00 .00 .00 O.
24 SEP 0200 61 .00 .00 .00 O. * 24 SEP 0700 211 .00 .00 .00 O.
24 SEP 0202 62 .00 .00 .00 O. * 24 SEP 0702 212 .00 .00 .00 O.
24 SEP 0204 63 . 00 .00 .00 O• * 24 SEP 0704 213 .00 .00 .00 O.
24 SEP 0206 64 . 00 .00 .00 O• 24 SEP 0706 214 .00 .00 .00 O.
24 SEP 0208 65 .00 .00 .00 O. * 24 SEP 0708 215 .00 .00 .00 O.
24 SEP 0210 66 . 00 .00 .00 O . * 24 SEP 0710 216 .00 .00 .00 O.
24 SEP 0212 67 .00 .00 .00 O. * 24 SEP 0712 217 .00 .00 .00 O.
24 SEP 0214 68 . 00 .00 .00 O• * 24 SEP 0714 218 .00 .00 .00 O.
24 SEP 0216 69 . 00 .00 .00 O. * 24 SEP 0716 219 .00 .00 .00 O.
24 SEP 0218 70 .00 . 00 . bo o. * 24 SEP 0718 220 .00 .00 .00 O.
24 SEP 0220 71 .00 .00 .00 O. * 24 SEP 0720 221 .00 .00 .00 O.
24 SEP 0222 72 .00 . 00 .00 O• * 24 SEP 0722 222 .00 .00 .00 O.
24 SEP 0224 73 .00 . 00 .00 O. * 24. SEP 0724 223 .00 .00 .00 O.
24 SEP 0226 74 .00 . 00 .00 O. * 24 SEP 0726 224 .00 .00 .00 O.
24 SEP 0228 75 .00 . 00 .00 O. * 24 SEP 0728 225 .00 .00 .00 O.
24 SEP 0230 76 .00 . 00 .00 O. * 24 SEP 0730 226 .00 .00 .00 O.
24 SEP 0232 77 .00 . 00 .00 O. * 24 SEP 0732 227 .00 .00 .00 O.
24 SEP 0234 78 .00 .00 .00 O. * 24 SEP 0734 228 .00 .00 .00 O.
24 SEP 0236 79 . 00 .00 .00 O. * 24 SEP 0736 229 .00 .00 .00 O.
24 SEP 0238 80 .00 . 00 .00 O. * 24 SEP 0738 230 .00 .00 .00 O.
24 SEP 0240 81 .00 . 00 .00 O • * 24 SEP 0740 231 .00 .00 .00 O.
24 SEP 0242 82 .00 . 00 .00 O. * 24 SEP 0742 232 .00 .00 .00 O.
24 SEP 0244 83 .00 . 00 .00 O • * 24 SEP 0744 233 .00 .00 .00 O.
24 SEP 0246 84 . 00 . 00 .00 O. * 24 SEP 0746 234 .00 .00 .00 O.
24 SEP 0248 85 .00 . 00 .00 O. * 24 SEP 0748 235 .00 .00 .00 O.
24 SEP 0250 86 .00 . 00 .00 O. * 24 SEP 0750 236 .00 .00 .00 O •
24 SEP 0252 87 . 00 . 00 .00 O • * 24 SEP 0752 237 .00 .00 .00 O •
24 SEP 0254 88 . 00 .00 .00 o. * 24 SEP 0754 238 .00 .00 .00 O •
24 SEP 0256 89 .00 .00 .00 O. * 24 SEP 0756 239 .00 .00 .00 O.
24 SEP 0258 90 . 00 .00 .00 O. * 24 SEP 0758 240 .00 .00 .00 O •
24 SEP 0300 91 .00 .00 . 00 O. * 24 SEP 0800 241 .00 .00 .00 O •
24 SEP 0302 92 . 00 . 00 .00 O. * 24 SEP 0802 242 .00 .00 .00 O.



24 SEP 0304 93 .00 . 00 .00 O. * 24 SEP 0804 243 .00 .00 .00 O.
24 SEP 0306 94 . 00 .00 . 00 o . * 24 SEP 0806 244 .00 .00 .00 O.
24 SEP 0308 95 . 00 .00 .00 O. * 24 SEP 0808 245 .00 .00 .00 O.
24 SEP 0310 96 .00 . 00 .00 O. * 24 SEP 0810 246 .00 .00 .00 O.
24 SEP 0312 97 .00 . 00 .00 O. * 24 SEP 0812 247 .00 .00 .00 O.
24 SEP 0314 98 . 00 .00 .00 O. 24 SEP 0814 248 .00 .00 .00 O.
24 SEP 0316 99 . 00 .00 .00 O. * 24 SEP 0816 249 .00 .00 .00 O.
24 SEP 0318 100 . 00 .00 .00 O. * 24 SEP 0818 250 .00 .00 .00 O.
24 SEP 0320 101 . 00 .00 .00 O. 24 SEP 0820 251 .00 .00 .00 O.
24 SEP 0322 102 . 00 .00 .00 O. * 24 SEP 0822 252 .00 .00 .00 O.
24 SEP 0324 103 . 00 .00 .00 O. 24 SEP 0824 253 .00 .00 .00 O.
24 SEP 0326 104 .00 .00 .00 o. * 24 SEP 0826 254 .00 .00 .00 O.
24 SEP 0328 105 .00 .00 . 00 o. * 24 SEP 0828 255 .00 .00 .00 O.
24 SEP 0330 106 . 00 . 00 .00 O. * 24 SEP 0830 256 .00 .00 .00 O.
24 SEP 0332 107 . 00 . 00 .00 O. * 24 SEP 0832 257 .00 .00 .00 O.
24 SEP 0334 108 . 00 . 00 .00 O. * 24 SEP 0834 258 .00 .00 .00 O.
24 SEP 0336 109 .00 .00 .00 o. * 24 SEP 0836 259 .00 . 00 .00 O.
24 SEP 0338 110 .00 .00 .00 o. * 24 SEP 0838 260 .00 . 00 .00 O.
24 SEP 0340 III .00 . 00 .00 O. * 24 SEP 0840 261 .00 .00 .00 O.
24 SEP 0342 112 .00 .00 . 00 O. * 24 SEP 0842 262 .00 . 00 .00 O.
24 SEP 0344 113 .00 .00 .00 O. * 24 SEP 0844 263 .00 .00 .00 O.
24 SEP 0346 114 .00 .00 .00 O. * 24 SEP 0846 264 .00 .00 .00 O.
24 SEP 0348 115 .00 . 00 .00 O. * 24 SEP 0848 265 .00 .00 .00 O.
24 SEP 0350 116 . 00 .00 . 00 O. * 24 SEP 0850 266 .00 .00 .00 O.
24 SEP 0352 117 . 00 .00 . 00 o. * 24 SEP 0852 267 .00 .00 .00 O.
24 SEP 0354 118 .00 . 00 .00 O. * 24 SEP 0854 268 .00 .00 .00 O.
24 SEP 0356 119 .00 .00 . 00 O. * 24 SEP 0856 269 .00 .00 .00 O.
24 SEP 0358 120 .00 .00 .00 o. * 24 SEP 0858 270 .00 .00 .00 O.
24 SEP 0400 121 .00 .00 .00 O. * 24 SEP 0900 271 .00 .00 .00 O.
24 SEP 0402 122 .00 . 00 .00 o. * 24 SEP 0902 272 .00 .00 .00 O.
24 SEP 0404 123 .00 .00 .00 o. * 24 SEP 0904 273 .00 .00 .00 O.
24 SEP 0406 124 .00 .00 .00 O. * 24 SEP 0906 274 .00 .00 .00 O.
24 SEP 0408 125 .00 .00 .00 o. * 24 SEP 0908 275 .00 .00 .00 O.
24 SEP 0410 126 .00 .00 .00 O. 24 SEP 0910 276 .00 .00 .00 O.
24 SEP 0412 127 .00 .00 .00 O. 24 SEP 0912 277 .00 .00 .00 O.
24 SEP 0414 128 .00 .00 .00 O. 24 SEP 0914 278 .00 .00 .00 O.
24 SEP 0416 129 .00 .00 .00 O. * 24 SEP 0916 279 .00 .00 .00 O.
24 SEP 0418 130 .00 .00 . 00 O. * 24 SEP 0918 280 .00 .00 .00 O.
24 SEP 0420 131 .00 .00 .00 o. * 24 SEP 0920 281 .00 .00 .00 O.
24 SEP 0422 132 .00 .00 .00 o. * 24 SEP 0922 282 .00 .00 .00 O.
24 SEP 0424 133 .00 .00 .00 O. * 24 SEP 0924 283 .00 .00 .00 O.
24 SEP 0426 134 . 00 .00 .00 O. * 24 SEP 0926 284 .00 .00 .00 O.
24 SEP 0428 135 .00 .00 .00 O. * 24 SEP 0928 285 .00 .00 .00 O.
24 SEP 0430 136 .00 .00 .00 o. * 24 SEP 0930 286 .00 .00 .00 O.
24 SEP 0432 137 .00 .00 .00 O. * 24 SEP 0932 287 .00 .00 .00 O.
24 SEP 0434 138 .00 . 00 .00 o. * 24 SEP 0934 288 .00 .00 .00 O.
24 SEP 0436 139 . 00 .00 .00 O. * 24 SEP 0936 289 . 00 .00 .00 O.
24 SEP 0438 140 .00 .00 .00 o. * 24 SEP 0938 290 .00 .00 .00 O.
24 SEP 0440 141 .00 .00 .00 O. * 24 SEP 0940 291 .00 .00 .00 O.
24 SEP 0442 142 .00 .00 .00 O. * 24 SEP 0942 292 .00 .00 .00 O.
24 SEP 0444 143 . 00 .00 .00 O. * 24 SEP 0944 293 . 00 .00 .00 O.
24 SEP 0446 144 . 00 .00 .00 O. * 24 SEP 0946 294 .00 .00 .00 O.
24 SEP 0448 145 .00 .00 .00 o. * 24 SEP 0948 295 .00 .00 .00 O.
24 SEP 0450 146 .00 .00 .00 O. * 24 SEP 0950 296 .00 . 00 .00 o.



• • •
24 SEP 0452 147 .00 .00 .00 O. * 24 SEP 0952 297 .00 .00 .00 O.
24 SEP 0454 148 .00 .00 .00 o. * 24 SEP 0954 298 .00 .00 .00 O.
24 SEP 0456 149 .00 .00 .00 O. * 24 SEP 0956 299 .00 .00 .00 O.
24 SEP 0458 150 . 00 .00 .00 O. * 24 SEP 0958 300 .00 .00 .00 o.

*
*******************************************************************************************************************************
****

TOTAL RAINFALL; 1.48, TOTAL LOSS .73, TOTAL EXCESS; .75

+

PEAK FLOW

(CFS)

TIME

(HR)
6-HR

MAXIMUM AVERAGE FLOW
24-HR 72-HR 9.97-HR

+ 95. .57
(CFS)

3. 2. 2.
(INCHES) .750 .750 .750

(AC-FT) 1. 1. 1.

CUMULATIVE AREA ; .03 SQ MI

2.
.750

1.

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** ***

**************

13 KK
*
*
*

*
1A .*

*
**************

RUNOFF SECTION 1A

15 KO OUTPUT CONTROL
. IPRNT

IPLOT
QSCAL

VARIABLES
3
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

16 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

HYPOTHETICAL STORM19 PH

S-MIN
.47

HYDRO-35
lS-MIN

.90
60-MIN

1. 50

DEPTHS FOR 10-PERCENT
. . . . . . . . . . . . . .. TP-40
2-HR 3-HR 6-HR

.00 .00 .00
12-HR

.00
24-HR

.00

........... TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

STORM AREA ; .00



20 LG GREEN AND AMPT
STRTL

DTH
PSIF

XKSAT
RTIMP

LOSS RATE
.30
.15

8.20
.12

77.30

STARTING LOSS
MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

21 UK
KINEMATIC WAVE

OVERLAND-FLOW
L
S
N

PA
DXMIN

ELEMENT
52.

.0400
.150

100.0
5

NO. 1
OVERLAND FLOW LENGTH
SLOPE
ROUGHNESS COEFFICIENT
PERCENT OF SUBBASIN
MINIMUM NUMBER OF DX INTERVALS

22 RK
KINEMATIC WAVE

COLLECTOR CHANNEL
L 250. CHANNEL LENGTH
S .0040 SLOPE
N .015 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE

WD .00 BOTTOM WIDTH OR DIAMETER
Z 5.00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
23 RK MAIN CHANNEL

L 490. CHANNEL LENGTH
S .0025 SLOPE
N .012 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE

WD 1. 50 BOTTOM WIDTH OR DIAMETER
Z .00 SIDE SLOPE

NDXMIN 2 MINIMID1 NUMBER OF DX INTERVALS
RUPSTQ NO ROUTE UPSTREAM HYDROGRAPH

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)

PLANE1 1. 99 1. 67 .67 10.40 5.18 31.78 1. 31 .36
COLLECTOR1 2.29 1.33 .46 83.33 5.06 32.93 1. 31 3.20
MAIN 3.58 1. 25 .56 163.33 4.98 33.90 1. 31 5.06

CONTINUITY SUMMARY (AC-FT) - INFLOW: .OOOOE+OO EXCESS: .1076E+00 OUTFLOW: .1074E+00 BASIN STORAGE: .3291E-05 PERCENT ERROR:
.2



• •
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

•
***

MAIN

***

3.5B

***

1.25 2.00

*** ***

4.97 34.00 1. 31

HYDROGRAPH AT STATION 1A

TOTAL RAINFALL = 1.4B, TOTAL LOSS = .17, TOTAL EXCESS = 1.31

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR

+ (CFS) (HR)
(CFS)

+ 5. .57 O. O. O. O.
(INCHES) 1.307 1. 30B 1. 30B 1. 30B

(AC-FT) O. O. O. O.

CUMULATIVE AREA = .00 SQ MI

COMPUTE STAGES FROM GIVEN RATING DATA

16 HQ FLOW O. 1. 1. 2. 2. 3. 3. 4. 5.6.
1B HE STAGE .0 .3 .4 .6 .6 .7 .B 1.0 1.21.3

*** *** *** *** ***

HYDROGRAPH AT STATION 1A

MAXIMUM STAGE IS 1.16

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** ***

**************

24 KK
*
*
*

*
1B *

*
**************

RUNOFF SECTION 1B

26 KO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
3
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

SUBBASIN RUNOFF DATA



27 BA SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

HYPOTHETICAL STORM30 PH

5-MIN
.47

HYDRO-35
15-MIN

.90
60-MIN

1. 50

DEPTHS FOR 10-PERCENT
............... TP-40
2-HR 3-HR 6-HR

.00 .00 .00
12-HR

.00
24-HR

.00

........... TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

STORM AREA = .00

31 LG GREEN AND AMPT
STRTL

DTH
PSIF

XKSAT
RTIMP

LOSS RATE
.30
.15

8.20
.12

80.50

STARTING LOSS
MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

32 UK
KINEMATIC WAVE

OVERLAND-FLOW
L
S
N

PA
DXMIN

ELEMENT
52.

.0400
.150

100.0
5

NO. 1
OVERLAND FLOW LENGTH
SLOPE
ROUGHNESS COEFFICIENT
PERCENT OF SUBBASIN
MINIMUM NUMBER OF DX INTERVALS

865.
.0025

.012
.00

CIRC
2.00

.00
2

YES

33 RK

34 RK

KINEMATIC WAVE
COLLECTOR CHANNEL

L 490.
S .0040
N .015

CA .00
SHAPE TRAP

WD .00
Z 5.00

NDXMIN 2
MAIN CHANNEL

L
S
N

CA
SHAPE

WD
Z

NDXMIN
RUPSTQ

CHANNEL LENGTH
SLOPE
CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA
CHANNEL SHAPE
BOTTOM WIDTH OR DIAMETER
SIDE SLOPE
MINIMUM NUMBER OF DX INTERVALS

CHANNEL LENGTH
SLOPE
CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA
CHANNEL SHAPE
BOTTOM WIDTH OR DIAMETER
SIDE SLOPE
MINIMUM NUMBER OF DX INTERVALS
ROUTE UPSTREAM HYDROGRAPH

***
. COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)



• •
ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM

PEAK CELERITY
(MIN) (FT) (CFS) (MIN) (IN) (FPS)

PLANE1 1. 99 1. 67 .62 10.40 6.01 32.00 1.33 .36

COLLECTOR1 2.29 1. 33 1. 01 163.33 7.49 34.41 1. 33 3.19

MAIN 3.76 1. 25 .69 288.33 12.12 35.60 1.33 6.16

•
CONTINUITY SUMMARY (AC-FT) - INFLOW= .1074E+00 EXCESS= .1673E+00 OUTFLOW= .2750E+00 BASIN STORAGE= .5438E-05 PERCENT ERROR=

-.1

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

***

MAIN

***

3.76

***

1. 25 2.00

***

11.94

***

36.00 1. 32

HYDROGRAPH AT STATION 1B

TOTAL RAINFALL = 1. 46, TOTAL LOSS = .15, TOTAL EXCESS = 1. 33

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR

+ (CFS) (HR)
(CFS)

+ 12. .60 1. O. O. O.

(INCHES) 1.323 1.323 1.323 1.323
(AC-FT) O. O. O. O.

CUMULATIVE AREA = .00 SQ MI

COMPUTE STAGES FROM GIVEN RATING DATA

27 HQ FLOW O. 2. 3. 5. 6. 6. 9. 11. 12.

13 .
29 HE STAGE .0 .5 .7 .9 1.0 1.2 1.4 1.6 1.6

1.6

*** *** *** *** ***

HYDROGRAPH AT STATION 1B

MAXIMUM STAGE IS 1. 77

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** ***



**************

35 KK
*
*
*

*
3 *

*

37 HC

**************
RUNOFF COMBINED

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***

*** *** *** *** ***

HYDROGRAPH AT STATION 3

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR

+ (CFS) (HR)
(CFS)

+ 106. .57 3. 2. 2. 2.
(INCHES) .B07 .BOB .BOB .BOB

(AC-FT) 2. 2. 2. 2.

CUMULATIVE AREA = .04 SQ MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** ***

**************

3B KK
*

*

*
4 *

*
**************

DETENTION FACILITY

40 KO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
1
2

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

HYDROGRAPH ROUTING DATA

41 RS STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

1
STOR

.00

.00

NUMBER OF SUBREACHES
TYPE OF INITIAL CONDITION
INITIAL CONDITION

WORKING R AND D COEFFICIENT

42 SV STORAGE .0 .4 .7 1.1 1.5 2.0 2.4 2.8 3.3



•
3.8

44 SE
2.25

46 SQ
o.

ELEVATION

DISCHARGE

4.3

.00

2.50

O.

O.

4.8

.25

2.75

O.

O.

•
5.3

.50

3.00

O.

O.

5.9

.75

3.25

o.

o.

***

1. 00

o.

1. 25

o.

1. 50

o.

1. 75

o.

2.00

o.

•

*******************************************************************************************************************************
****

HYDROGRAPH AT STATION 4

*******************************************************************************************************************************
****

*
DA MON HRMN ORD OUTFLOW STORAGE

STAGE
STAGE * DA MON HRMN ORO OUTFLOW STORAGE STAGE * DA MON HRMN ORO OUTFLOW STORAGE

24 SEP 0000 1
1.0

24 SEP 0002 2
1.0

24 SEP 0004 3
1.0

24 SEP 0006 4
1.0

24 SEP 0008 5
1.0

24 SEP 0010 6
1.0

24 SEP 0012 7
1.0

24 SEP 0014 8
1.0

24 SEP 0016 9
1.0

24 SEP 0018 10
1.0

24 SEP 0020 11
1.0

24 SEP 0022 12
1.0

24 SEP 0024 13
1.0

24 SEP 0026 14
1.0

O.

O.

0_

O.

o.

O.

O.

O.

O.

O.

O.

O.

O.

O.

·a

·a

· a

.0

· a

·a

·a

.0

. 0

. 0

·a

.0

.0

.0

*
.0 * 24 SEP 0320 101

.0 * 24 SEP 0322 102

.0 * 24 SEP 0324 103

. 0 * 24 SEP 0326 104

. 0 * 24 SEP 0328 lOS

. 0 * 24 SEP 0330 106

. 0 * 24 SEP 0332 107

. 0 * 24 SEP 0334 108

.0 * 24 SEP 0336 109

.0 * 24 SEP 0338 110

. 0 * 24 SEP 0340 III

.0 * 24 SEP 0342 112

.0 * 24 SEP 0344 113

.0 * 24 SEP 0346 114

O.

O.

O.

O •

O •

O.

O.

O.

O.

O.

O.

O.

O.

O.

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

. 1. 6

1.6

1.6

1.6

1.0 * 24 SEP 0640 201

1.0 * 24 SEP 0642 202

1.0 * 24 SEP 0644 203

1.0 * 24 SEP 0646 204

1.0 * 24 SEP 0648 205

1.0 * 24 SEP 0650 206

1.0 * 24 SEP 0652 207

1.0 * 24 SEP 0654 208

1.0 * 24 SEP 0656 209

1.0 * 24 SEP 0658 210

1.0 * 24 SEP 0700 211

1.0 * 24 SEP 0702 212

1.0 * 24 SEP 0704 213

1.0 * 24 SEP 0706 214

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

n

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6



24 SEP 0028 15
1.0

24 SEP 0030 16
1.0

24 SEP 0032 17
1.0

24 SEP 0034 18
1.0

24 SEP 0036 19
1.0

24 SEP 0038 20
1.0

24 SEP 0040 21
1.0

24 SEP 0042 22
1.0

24 SEP 0044 23
1.0

24 SEP 0046 24
1.0

24 SEP 0048 25
1.0

24 SEP 0050 26
1.0

24 SEP 0052 27
1.0

24 SEP 0054 28
1.0

24 SEP 0056 29
1.0

24 SEP 0058 30
1.0

24 SEP 0100 31
1.0

24 SEP 0102 32
1.0

24 SEP 0104 33
1.0

24 SEP 0106 34
1.0

24 SEP 0108 35
1.0

24 SEP 0110 36
1.0

24 SEP 0112 37
1.0

24 SEP 0114 38
1.0

24 SEP 0116 39
1.0

24 SEP 0118 40
1.0

24 SEP 0120 41
1.0

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

0.,

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

.0

.1

.2

.5

.8

1.0

1.1

1.2

1.3

1.4

1.4

1.5

1.5

1.5

1.5

1.5

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

.0 * 24 SEP 0348 115

.1 * 24 SEP 0350 116

.2 * 24 SEP 0352 117

.3 * 24 SEP 0354 118

. 5 * 24 SEP 0356 119

. 6 * 24 SEP 0358 120

.7 * 24 SEP 0400 121

.8 * 24 SEP 0402 122

.9 * 24 SEP 0404 123

.9 * 24 SEP 0406 124

. 9 * 24 SEP 0408 125

.9 * 24 SEP 0410 126

1.0 * 24 SEP 0412 127

1.0 * 24 SEP 0414 128

1.0 * 24 SEP 0416 129

1.0 * 24 SEP 0418 130

1.0 * 24 SEP 0420 131

1.0 * 24 SEP 0422 132

1.0 * 24 SEP 0424 133

1.0 * 24 SEP 0426 134

1.0 * 24 SEP 0428 135

1.0 * 24 SEP 0430 136

1.0 * 24 SEP 0432 137

1.0 * 24 SEP 0434 138

1.1 * 24 SEP 0436 139

1.1 * 24 SEP 0438 140

1.1 * 24 SEP 0440 141

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.0 * 24 SEP 0708 215

1.0 * 24 SEP 0710 216

1.0 * 24 SEP 0712 217

1.0 * 24 SEP 0714 218

1.0 * 24 SEP 0716 219

1.0 * 24 SEP 0718 220

1.0 * 24 SEP 0720 221

1.0 * 24 SEP 0722 222

1.0 * 24 SEP 0724 223

1.0 * 24 SEP 0726 224

1.0 * 24 SEP 0728 225

1.0 * 24 SEP 0730 226

1.0 * 24 SEP 0732 227

1.0 * 24 SEP 0734 228

1.0 * 24 SEP 0736 229

1.0 * 24 SEP 0738 230

1.0 * 24 SEP 0740 231

1.0 * 24 SEP 0742 232

1.0 * 24 SEP 0744 233

1.0 ~ 24 SEP 0746 234

1.0 * 24 SEP 0748 235

1.0 * 24 SEP 0750 236

1.0 * 24 SEP 0752 237

1.0 * 24 SEP 0754 238

1.0 * 24 SEP 0756 239

1.0 * 24 SEP 0758 240

1.0 * 24 SEP 0800 241

o.

o.

o.

o.

o.

o.

o.

o.

'0.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

1.6

1.6

1.6

1.6

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5



•
24 SEP 0122 42

1.0
24 SEP 0124 43

1.0
24 SEP 0126 44

1.0
24 SEP 0128 45

1.0
24 SEP 0130 46

1.0
24 SEP 0132 47

1.0
24 SEP 0134 48

1.0
24 SEP 0136 49

1.0
24 SEP 0138 50

1.0
24 SEP 0140 51

1.0
24 SEP 0142 52

1.0
24 SEP 0144 53

1.0
24 SEP 0146 54

1.0
24 SEP 0148 55

1.0
24 SEP 0150 56

1.0
24 SEP 0152 57

1.0
24 SEP 0154 58

1.0
24 SEP 0156 59

1.0
24 SEP 0158 60

1.0
24 SEP 0200 61

1.0
24 SEP 0202 62

1.0
24 SEP 0204 63

1.0
24 SEP 0206 64

1.0
24 SEP 0208 65

1.0
24 SEP 0210 66

1.0
24 SEP 0212 67

1.0
24 SEP 0214 68

1.0

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

0:

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

•
1.1 * 24 SEP 0442 142

1.1 * 24 SEP 0444 143

1.1 * 24 SEP 0446 144

1.1 * 24 SEP 0448 145

1.1 * 24 SEP 0450 146

1.1 * 24 SEP 0452 147

1.1 * 24 SEP 0454 148

1.1 * 24 SEP 0456 149·

1.1 * 24 SEP 0458 150

1.1 * 24 SEP 0500 151

1.1 * 24 SEP 0502 152

1.1 * 24 SEP 0504 153

1.1 * 24 SEP 0506 154

1.1 * 24 SEP 0508 155

1.1 * 24 SEP 0510 156

1.1 * 24 SEP 0512 157

1.1 * 24 SEP 0514 158

1.1 * 24 SEP 0516 159

1.1 * 24 SEP 0518 160

1.1 * 24 SEP 0520 161

1.1 * 24 SEP 0522 162

1.1 * 24 SEP 0524 163

1.1 * 24 SEP 0526 164

1.1 * 24 SEP 0528 165

1.1 * 24 SEP 0530 166

1.1 * 24 SEP 0532 167

1.1 * 24 SEP 0534 168

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.0 * 24 SEP 0802 242

1.0 * 24 SEP 0804 243

1.0 * 24 SEP 0806 244

1.0 * 24 SEP 0808 245

1.0 * 24 SEP 0810 246

1.0 * 24 SEP 0812 247

1.0 * 24 SEP 0814 248

1.0 * 24 SEP 0816 249

1.0 * 24 SEP 0818 250

1.0 * 24 SEP 0820 251

1.0 * 24 SEP 0822 252

1.0 * 24 SEP 0824 253

1.0 * 24 SEP 0826 254

1.0 * 24 SEP 0828 255

1.0 * 24 SEP 0830 256

1.0 * 24 SEP 0832 257

1.0 * 24 SEP 0834 258

1.0 * 24 SEP 0836 259

1.0 * 24 SEP 0838 260

1.0 * 24 SEP 0840 261

1.0 * 24 SEP 0842 262

1.0 * 24 SEP 0844 263

1.0 * 24 SEP 0846 264

1.0 * 24 SEP 0848 265

1.0 * 24 SEP 0850 266

1.0 * 24 SEP 0852 267

1.0 * 24 SEP 0854 268

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

•
1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5



24 SEP 0216 69
1.0

24 SEP 0218 70
1.0

24 SEP 0220 71
1.0

24 SEP 0222 72
1.0

24 SEP 0224 73
1.0

24 SEP 0226 74
1.0

24 SEP 0228 75
1.0

24 SEP 0230 76
1.0

24 SEP 0232 77
1.0

24 SEP 0234 78
1.0

24 SEP 0236 79
1.0

24 SEP 0238 80
1.0

24 SEP 0240 81
1.0

24 SEP 0242 82
1.0

24 SEP 0244 83
1.0

24 SEP 0246 84
1.0

24 SEP 0248 85
1.0

24 SEP 0250 86
1.0

24 SEP 0252 87
1.0

24 SEP 0254 88
1.0

24 SEP 0256 89
1.0

24 SEP 0258 90
1.0

24 SEP 0300 91
1.0

24 SEP 0302 92
1.0

24 SEP 0304 93
1.0

24 SEP 0306 94
1.0

24 SEP 0308 95
1.0

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

0:
o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.1 * 24 SEP 0536 169

1.1 * 24 SEP 0538 170

1.1 * 24 SEP 0540 171

1.1 * 24 SEP 0542 172

1.1 * 24 SEP 0544 173

1.1 * 24 SEP 0546 174

1.1 * 24 SEP 0548 175

1.1 * 24 SEP 0550 176

1.1 * 24 SEP 0552 177

1.1 * 24 SEP 0554 178

1.1 * 24 SEP 0556 179

1.1 * 24 SEP 0558 180

1.1 * 24 SEP 0600 181

1.0 * 24 SEP 0602 182

1.0 * 24 SEP 0604 183

1.0 * 24 SEP 0606 184

1.0 * 24 SEP 0608 185

1.0 * 24 SEP 0610 186

1.0 * 24 SEP 0612 187

1.0 * 24 SEP 0614 188

1.0 * 24 SEP 0616 189

1.0 * 24 SEP 0618 190

1.0 * 24 SEP 0620 191

1.0 * 24 SEP 0622 192

1.0 * 24 SEP 0624 193

1.0 * 24 SEP 0626 194

1.0 * 24 SEP 0628 195

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.6

1.0 * 24 SEP 0856 269

1.0 * 24 SEP 0858 270

1.0 * 24 SEP 0900 271

1.0 * 24 SEP 0902 272

1.0 * 24 SEP 0904 273

1.0 * 24 SEP 0906 274

1.0 * 24 SEP 0908 275

1.0 * 24 SEP 0910 276

1.0 * 24 SEP 0912 277

1.0 * 24 SEP 0914 278

1.0 * 24 SEP 0916 279

1.0 * 24 SEP 0918 280

1.0 * 24 SEP 0920 281

1.0 * 24 SEP 0922 282

1.0 * 24 SEP 0924 283

1.0 * 24 SEP 0926 284

1.0 * 24 SEP 0928 285

1.0 * 24 SEP 0930 286

1.0 * 24 SEP 0932 287

1.0 * 24 SEP 0934 288

1.0 * 24 SEP 0936 289

1.0 * 24 SEP 0938 290

1.0 * 24 SEP 0940 291

1.0 * 24 SEP 0942 292

1.0 * 24 SEP 0944 293

1.0 * 24 SEP 0946 294

1.0 * 24 SEP 0948 295

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5
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24 SEP 0310 96 O. 1.6 1.0 * 24 SEP 0630 196 O. 1.6 1.0 * 24 SEP 0950 296 O. 1.5

1.0
24 SEP 0312 97 O. 1.6 1.0 * 24 SEP 0632 197 O. 1.6 1.0 * 24 SEP 0952 297 O. 1.5

1.0
24 SEP 0314 98 O. 1.6 1.0 * 24 SEP 0634 198 O. 1.6 1.0 * 24 SEP 0954 298 O. 1.5

1.0
24 SEP 0316 99 O. 1.6 1.0 * 24 SEP 0636 199 O. 1.6 1.0 * 24 SEP 0956 299 O. 1.5

1.0
24 SEP 0318 100 O. 1.6 1.0 * 24 SEP 0638 200 O. 1.6 1.0 * 24 SEP 0958 300 O. 1.5

1.0
* *

*******************************************************************************************************************************

****

MAXIMUM AVERAGE FLOW
24-HR 72-HR

+

+

PEAK FLOW

(CFS)

o.

TIME

(HR)

1. 30
(CFS)

(INCHES)
(AC-FT)

6-HR

O.
.048

O.

O.
.076

O.

O.
.076

O.

9.97-HR

O.
.076

O.

STATION 4

(Il INFLOW, (0) OUTFLOW
40. 60. 80. 100. 120. O. O. o. O. o.

(S) STORAGE
.0 .0 .0 .0 .0 .5 1.0 1.5 2.0 .0

1.

MAXIMUM AVERAGE STAGE
24-HR 72-HR

MAXIMUM AVERAGE STORAGE
24-HR 72-HR

.96

1.

9.97-HR

9.97-HR

.96.96

.04 SQ MI

2.

1. 04

6-HR

6-HR

CUMULATIVE AREA =

PEAK STORAGE TIME

+ (AC-FT) (HR)
2. 1. 57

PEAK STAGE TIME

+ (FEET) (HR)
1. 06 1.67

1

O. 20.
O.

.0 .0
.0
DAHRMN PER
240000 1I---------.---------.---------.---------.~--------.--------­

S---------.---------.---------.---------.---------.---------.
240002 2I S

240004 3I s

240006 4I S

240008 5I S



240010 61 8

240012 7I 8

240014 81 8

240016 91 8

240018 1001 8

240020 1101. 8

240022 1201 8

240024 1301 8

240026 HOI .8

240028 150 I .8

240030 160 I 8

240032 170 .1 8

240034 180 I 8

240036 190 I 8

240038 200 I 8.

240040 210 .I. 8

240042 220 I 8

240044 230 I 8

240046 240 I 8

240048 250 I 8

240050 260 I 8.

240052 270 I 8

240054 280 I 8

240056 290 I .8

240058 300 I .8

240100 310 .I. .8.

240102 320 I 8



• •
240104 330 I 8

240106 340 I 8

240108 350I 8

240110 360I 8

240112 370I 8

240114 380I 8

240116 390I 8

240118 40I 8

240120 41I .8.

240122 42I 8

240124 43I 8

240126 44I 8

240128 45I 8

240130 46I 8

240132 47I 8

240134 48I 8

240136 49I 8

240138 50I 8

240140 51I .8.

240142 52I 8

240144 53I 8

240146 54I 8

240148 55I 8

240150 56I 8

240152 57I 8

240154 58I S

240156 59I S

•



240158 601 5

240200 61I .5.

240202 621 5

240204 631 5

240206 641 5

240208 651 8

240210 661 5

240212 67I 5

240214 681 5

240216 691 5

240218 701 5

240220 711 .8.

240222 721 5

240224 731 5

240226 741 5

240228 751 5

240230 761 8

240232 771 5

240234 781 5

240236 79I 5

240238 801 8

240240 81I 5

240242 821 5

240244 831 5

240246 841 S

240248 851 5

240250 861 S



• •
240252 87I S

240254 88I S

240256 89I S

240258 90I S

240300 91I S

240302 92I S

240304 93I S

240306 94I S

240308 95I S

240310 96I S

240312 97I S

240314 98I S

240316 99I S

240318 100I S

240320 101I S

240322 102I S

240324 103I S

240326 104I ... S

240328 105I S

240330 106I S

240332 lO?I S

240334 108I S

240336 109I S

240338 1l0I S

240340 lllI S

240342 ll2I S

240344 ll3I S

•



240346 1141 S

240348 1151 S

240350 1161 S

240352 117I S

240354 1181 S

240356 1191 S

240358 1201 S

240400 121I S

240402 1221 S

240404 1231 S

240406 1241 S

240408 1251 S

240410 1261 S

240412 127I S

240414 1281 S

240416 1291 S

240418 1301 S

240420 131I S

240422 1321 S

240424 1331 S

240426 1341 S

240428 1351 S

240430 1361 S

240432 137I S

240434 1381 S

240436 1391 S

240438 1401 S
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240440 1411 S

240442 1421 S

240444 1431 S

240446 144I S

240448 145I S

240450 146I S

240452 147I S

240454 148I S

240456 1491 S

240458 150I S

240500 151I S

240502 152I S

240504 153I S

240506 154I S

240508 155I S

240510 156I S

240512 157I S

240514 158I S

240516 1591 S

240518 1601 S

240520 161I S

240522 162I S

240524 1631 S

240526 164I S

240528 165I S

240530 1661 S

240532 167I S

•



240534 1681 8

240536 1691 8

240538 1701 8

240540 1711 8

240542 1721 8

240544 1731 8

240546 1741 .8

240548 1751 .8

240550 1761 .S

240552 1771 .S

240554 1781 .S

240556 1791 .8

240558 1801 .S

240600 18lI .s.

240602 1821 .S

240604 1831 .8

240606 1841 .8

240608 1851 .8

240610 1861 .S

240612 1871 .S

240614 1881 .S

240616 1891 .S

240618 1901 .S

240620 19lI .8.

240622 1921 .8

240624 1931 .S

240626 1941 .8



• • •



240722 222I .8

240724 223I .8

240726 224I .8

240728 225I .8

240730 226I .S

240732 227I .S

240734 228I .S

240736 229I .S

240738 230I .S

240740 231I .S.

240742 232I .8

240744 233I .S

240746 2341 .8

240748 2351 .8

240750 2361 .8

240752 237I .8

240754 2381 .8

240756 239I .8

240758 240I .8

240800 241I .8.

240802 242I .8

240804 243I .8

240806 2441 .8

240808 2451 .8

240810 2461 .8

240812 247I .8

240814 2481 .8



• •
240816 249I .8

240818 250I .8

240820 2511 .8.

240822 252I .8

240824 253I .8

240826 254I .8

240828 255I .8

240830 256I .8

240832 257I .8

240834 258I .8

240836 259I .8

240838 260I .8

240840 2611 .8.

240842 262I .8

240844 263I .8

240846 264I .8

240848 265I 8

240850 266I 8

240852 267I 8

240854 268I 8

240856 269I 8

240858 270I 8

240900 271I 8

240902 272I 8

240904 273I 8

240906 274I 8

240908 275I 8

•



240910 2761 S

240912 2771 S

240914 2781 S

240916 2791 S

240918 2801 S

240920 2811 S

240922 2821 S

240924 2831 S

240926 2841 S

240928 2851 S

240930 2861 S

240932 2871 S

240934 2881 S

240936 2891 S

240938 2901 S

240940 2911 S

240942 2921 S

240944 2931 S

240946 2941 S

240948 2951 S

240950 2961 S

240952 2971 S

240954 2981 S

240956 2991' S

240958 3001---------.---------.---------.---------.---------.---------.---------.---------.--------­
S---------.---------.---------.
1
1

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

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE

+ 6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
+ 2 95. . 57 3 . 2. 2. .03

HYDROGRAPH AT
+ 1A 5. . 57 O. O. O. .00

HYDROGRAPH AT
+ 1B 12. .60 1. O. O. .00

2 COMBINED AT
+ 3 106. . 57 3 . 2. 2. .04

ROUTED TO
+ 4 O. 1. 30 O. O. O. .04
+ 1. 06 1. 67
1

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)

INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME
PEAK PEAK

(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN)

2 MANE .51 95.95 33.60 .75 2.00 95.15 34.00 .75

CONTINUITY SUMMARY (AC-FT) - INFLOW= .OOOOE+OO EXCESS= .1396E+01 OUTFLOW= .1389E+01 BASIN STORAGE= .1513E-03 PERCENT ERROR=
.5

1A MANE .56 4.98 33.90 1. 31 2.00 4.97 34.00 1. 31

CONTINUITY SUMMARY (AC-FT) - INFLOW= .OOOOE+OO EXCESS= .1076E+00 OUTFLOW= .1074E+00 BASIN STORAGE= .3291E-05 PERCENT ERROR=
.2

1B MANE .89 12.12 35.60 1. 33 2.00 11.94 36.00 1.32

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1074E+00 EXCESS= .1673E+00 OUTFLOW= .2750E+00 BASIN STORAGE= .5438E-05 PERCENT ERROR=
-.1



*** NORMAL END OF HEC-l ***
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1*****************************************

* *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* JUN 1998 *
* VERSION 4.1 *
* *
* RUN DATE 030CT02 TIME 10:07:54 *
* *
*****************************************

•

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

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

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSK~- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, 'SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1

LINE·

HEC-1 INPUT

ID 1 2 3 4 5 6 7 8 9 10

PAGE 1

1
2
3
4

ID
ID
IT
10
*
*DIAGRAM

TOWN OF GILBERT GREENFIELD ROAD STORM DRAINAGE PN:96446-1
KINEMATIC WAVE WATERSHED MODEL 10 year storm 6720 gpm Conveyance Sizing

2 24SEP02 0000 300
3

5
6
7
8

KK 1C
KM RUNOFF SECTION 1C
KO 0
BA .00075
* RATING FOR 18" DIA PIPE 1. 5% SLOPE



9 HQ 0 2. 4. 6. 8. 10. 12. 14.
10 HE 0 0.40 0.57 0.72 0.86 1. 00 1.15 1.16
11 PH 10 0.47 0.90 1. 50

* 10-YR & BA ADJUSTMENT
12 LG 0.3 0.15 8.20 0.12 75.0

* ASSUME CLAY LOAM SOIL PARAMETERS
13 UK 52 0.04 .15 100
14 RK 150 0.0040 .015 0.00063 TRAP 0 5

* GUTTER FLOW
15 RK 410 0.0150 .012 0.00075 CIRC 1.5

16 KK 2A
17 I<M RUNOFF SECTION 2A
18 KO 0
19 BA .00165

* RATING FOR 18" DIA PIPE 2.4% SLOPE
20 HQ 0 2. 4. 6. 8. 10. 12. 14.
21 HE 0 0.36 0.51 0.63 0.74 0.85 0.96 1. 07
22 PH 10 0.47 0.90 1. 50

* 10-YR & BA ADJUSTMENT
23 LG 0.3 0.15 8.20 0.12 85.0

* ASSUME CLAY LOAM SOIL PARAMETERS
24 UK 52 0.04 .15 100
25 RK 260 0.0200 .015 0.00063 TRAP 0 5

* GUTTER FLOW
26 RK 495 0.02.60 .012 0.00165 GIRC 1.5 YES

27 KK 2B
28 I<M RUNOFF SECTION 2B
29 KO 0
30 BA .00198

* RATING FOR 18" DIA PIPE 2.4% SLOPE
31 HQ 0 2. 4. 6. 8. 10. 12. 14.
32 HE 0 0.36 0.51 0.63 0.74 0.85 0.96 1. 07
33 PH 10 0.47 0.90 1. 50

* 10-YR & BA ADJUSTMENT
34 LG 0.3 0.15 8.20 0.12 85.0

* ASSUME CLAY LOAM SOIL PARAMETERS
35 UK 52 0.04 .15 100
36 RK 250 0.0260 .015 0.00198 TRAP 0 5

* GUTTER FLOW
37 RK 310 0.0200 .012 0.0025 CIRC 1.5 YES

1 HEC-l INPUT PAGE 2

LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10

38 KK 2C
39 I<M RUNOFF SECTION 2C
40 KO 0
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41 BA .00138

* RATING FOR 36" OIA PIPE l'l; SLOPE
42 HQ 0 2. 4. 6. 8. 10. 14. 16. 20.0 24.0
43 HQ 26. 30.0 32. 40.0
44 HE 0 0.36 0.50 0.61 0.70 0.79 0.93 1.00 1.13 1.24
45 HE 1.30 1.41 1.46 1.67
46 PH 10 0.47 0.90 1. 50

* 10-YR & BA ADJUSTMENT
47 LG 0.3 0.15 8.20 0.12 85.0

* ASSUME CLAY LOAM SOIL PARAMETERS
48 UK 52 0.04 .15 100
49 RK 310 0.0135 .015 0.00063 TRAP 0 5

* GUTTER FLOW
50 RK 35 0.0100 .012 0.00138 CIRC 3.0 YES

* ROUTE TO INLET MH IN 24-IN RCP

51 KK 3C
52 KM RUNOFF SECTION 3C
53 KO 0
54 BA .00173

* RATING FOR 18" OIA PIPE 2.5% SLOPE
55 HQ 0 2. 4. 6. 8. 10. 12. 14.
56 HE 0 0.36 0.51 0.63 0.74 0.85 0.96 1.07
57 LG 0.3 0.15 8.20 0.12 78.3

* ASSUME CLAY LOAM SOIL PARAMETERS
58 UK 52 0.04 .15 . 100
59 RK 60 0.0390 .015 0.00063 TRAP 0 5

* GUTTER FLOW
60 RK 235 0.0250 .012 0.00173 CIRC 1.5

ROUTE TO INLET MH IN l8-IN RCP

61 KK 3B
62 KM RUNOFF SECTION 3B
63 KO 0
64 BA .00191

* RATING FOR 18" OIA PIPE 2.5% SLOPE
65 HQ 0 2. 4. 6. 8. 10. 12. 14.
66 HE 0 0.36 0.51 0.63 0.74 0.85 0.96 1. 07
67 LG 0.3 0.15 8.20 0.12 82.0

* ASSUME CLAY LOAM SOIL PARAMETERS
68 UK 52 0.04 .15 100
69 RK 235 0.0390 .015 0.00063 TRAP 0 5

* GUTTER FLOW
70 RK 455 0.0350 .012 0.00191 CIRC 1.5 YES

* ROUTE TO INLET MH IN 18-IN RCP
1 HEC-1 INPUT PAGE 3

LINE 10 ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10



71 KK 3A
72 KM RUNOFF SECTION 3A
73 KO 0
74 BA .00065

* RATING FOR 36" DIA PIPE 1% SLOPE
75 HQ 0 2. 4. 6. 8. 10. 12. 14.
76 HE 0 0.36 0.50 0.61 0.70 0.79 0.86 0.93
77 LG 0.3 0.15 8.20 0.12 85.0

* ASSUME CLAY LOAM SOIL PARAMETERS
78 UK 52 0.04 .15 100
79 RK 145 0.0135 .015 0.00063 TRAP 0 5

* GUTTER FLOW
80 RK 165 0.0100 .012 0.00065 CIRC 3.0 YES

* ROUTE TO INLET MIl IN 36-IN RCP

81 KK 4
82 KM RUNOFF COMBINED
83 HC 2

84 KK 5
85 KM STORAGE FACILITY
86 KO 0

* STORAGE FACILITY ROUTING THRU WET WELL - NO VAULT
87 RS 1 STOR 0.0
88 SV 0.0 0.0140 0.0280 0.043 0.051 0.060 0.071 0.095 0.173 0.187
89 SV 0.203 0.2200 0.2380 0.258 0.280
90 SE 1233.0 1235.0 1237.0 1239.0 1240.0 1241.0 1242.0 1243.0 1244.0 1245.0
91 SE 1246.0 1247.0 1248.0 1249.0 1250.
92 SQ 0 0 0 0 0 0 0 0 0 0
93 SQ 0 0.0 0.0 0.0 0.1

* NUISANCE PUMP ON @ 1238.5 OFF @ 1235.50
94 WP 1238.5 0.0 1235.5 PUMPS

* PUMP 1 ON @ 1242.0 & OFF @ 1238.5
95 WP 1242.0 15.0 1239.5 PUMPS

* PUMP 2 ON @ 1243.2 & OFF @ 1240.5
96 WP 1243.2 15.0 1240.5 PUMPS

97 KK PUMPS
98 KM PUMP STATION FLOW
99 KO 0 2 10

100 WR PUMPS
101 ZZ

1
SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT
LINE (V) ROUTING (---» DIVERSION OR PUMP FLOW

NO. ( .) CONNECTOR (<--- ) RETURN OF DIVERTED OR PUMPED FLOW

5 1C
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4 .
V
V

16

27

38

51

61

71

81

94
84

v
V

2A ***
V
V

2B ***
V
V

2C ***

.------->
5

3C
V
V

3B ***
V
V

3A ***

PUMPS

100
97

.<-------
PUMPS

PUMPS

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1*****************************************

* *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* JUN 1998 *
* VERSION 4.1 *
* *
* RUN DATE 030CT02 TIME 10:07:54 *
* *
*****************************************

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

4 IO

TOWN OF GILBERT GREENFIELD ROAD STORM DRAINAGE PN:96446-1
KINEMATIC WAVE WATERSHED MODEL 10 year storm 6720 gpm Conveyance Sizing

OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL



IPLOT
QSCAL

o PLOT CONTROL
O. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME
NMIN

IDATE
ITIME

NQ
NDDATE
NDTIME
ICENT

DATA
2

24SEP 2
0000

300
24SEP 2

0958
19

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

COMPUTATION INTERVAL
TOTAL TIME BASE

.03 HOURS
9.97 HOURS

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

5 KK
*
*
*

*
lC *

*
**************

RUNOFF SECTION lC

7 KO OUTPUT CONTROL VARIABLES
IPRNT 3
IPLOT 0
QSCAL O.

SUBBASIN RUNOFF DATA

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

8 BA SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

11 PH
..... HYDRO-35 .

DEPTHS FOR 10-PERCENT HYPOTHETICAL STORM
. . . . . . . .. . . . TP-40 . TP-49 .



• • •
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY

.47 .90 1. 50 .00 .00 .00 .00 .00 .00 .00 .00 .00

STORM AREA = .00

12 LG GREEN AND AMPT LOSS RATE
STRTL .30 STARTING LOSS

DTH .15 MOISTURE DEFICIT
PSIF 8.20 WETTING FRONT SUCTION

XKSAT .12 HYDRAULIC CONDUCTIVITY
RTIMP 75.00 PERCENT IMPERVIOUS AREA

KINEMATIC WAVE
13 UK OVERLAND-FLOW ELEMENT NO. 1

L 52. OVERLAND FLOW LENGTH
S .0400 SLOPE
N .150 ROUGHNESS COEFFICIENT

PA 100.0 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS

KINEMATIC WAVE
14 RK COLLECTOR CHANNEL

L 150. CHANNEL LENGTH
S .0040 SLOPE
N .015 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE

WD .00 BOTTOM WIDTH OR DIAMETER
Z 5.00 SIDE SLOpE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
15 RK MAIN CHANNEL

L 410. CHANNEL LENGTH
S .0150 SLOPE
N .012 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE

WD 1. 50 BOTTOM WIDTH OR DIAMETER
Z .00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
RUPSTQ NO ROUTE UPSTREAM HYDROGRAPH

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)



PLANE1
COLLECTOR1
MAIN

1. 99
2.29
8.78

1. 67
1. 33
1. 25

.66

.39

.27

10.40
50.00

136.67

2.53
2.49
2.47

31. 90
32.50
33.04

1.29
1.29
1. 29

.36
3.29
9.04

CONTINUITY SUMMARY (AC-FT) - INFLOW= .OOOOE+OO EXCESS= .5170E-01 OUTFLOW= .5159E-01 BASIN STORAGE= .2599E-05 PERCENT ERROR= .2

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

***

MAIN

***

8.78

***

1.25 2.00

*** ***

2.39 34.00 1. 29

HYDROGRAPH AT STATION 1C

TOTAL RAINFALL = 1. 48, TOTAL LOSS = .19, TOTAL EXCESS =

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR

+ (CFS) (HR)
(CFS)

+ 2. . 57 O. O. O.
(INCHES) 1. 289 1.289 1. 289

(AC-FT) O. O. O.

CUMULATIVE AREA = .00 SQ MI

COMPUTE STAGES FROM GIVEN RATING DATA

1. 29

9.97-HR

O.
1.289

O.

8 HQ
10 HE

***

FLOW
STAGE

***

O.
.0

***

2.
.4

4.
.6

***

6.
.7

***

8.
.9

10.
1.0

12.
1.1

14.
1.2

HYDROGRAPH AT STATION 1C

MAXIMUM STAGE IS .43

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

16 KK
*
*
*

*
2A *

*



• •
**************

RUNOFF SECTION 2A

•
18 KO OUTPUT CONTROL

IPRNT
I PLOT
QSCAL

VARIABLES
3
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

19 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

22 PH DEPTHS FOR 10-PERCENT HYPOTHETICAL STORM
HYDRO-35 ............... TP-40 . .............. .......... . TP-49 . ..........

5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
.47 .90 1. 50 .00 .00 .00 .00 .00 .00 .00 .00 .00

STORM AREA = .00

23 LG GREEN AND AMPT
STRTL

DTH
PSIF

XKSAT
RTIMP

LOSS RATE
.30
.15

8.20
.12

85.00

STARTING LOSS
MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

24 UK
KINEMATIC WAVE

OVERLAND-FLOW
L
S
N

PA
DXMIN

ELEMENT
52.

.0400
.150

100.0
5

NO. 1
OVERLAND FLOW LENGTH
SLOPE
ROUGHNESS COEFFICIENT
PERCENT OF SUBBASIN
MINIMUM NUMBER OF DX INTERVALS

25 RK

26 RK

KINEMATIC WAVE
COLLECTOR CHANNEL

L 260.
S .0200
N .015

CA .00
SHAPE TRAP

WD .00
Z 5.00

NDXMIN 2
MAIN CHANNEL

L 495.
S .0260

CHANNEL LENGTH
SLOPE
CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA
CHANNEL SHAPE
BOTTOM WIDTH OR DIAMETER
SIDE SLOPE
MINIMUM NUMBER OF DX INTERVALS

CHANNEL LENGTH
SLOPE



N
CA

SHAPE
WD

Z
NDXMIN
RUPSTQ

.012
.00

CIRC
1. 50

.00
2

YES

CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA
CHANNEL SHAPE
BOTTOM WIDTH OR DIAMETER
SIDE SLOPE
MINIMUM NUMBER OF DX INTERVALS
ROUTE UPSTREAM HYDROGRAPH

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)

PLANE1 1. 99 1. 67 .52 10.40 5.67 32.10 1. 37 .36
COLLECTOR1 5.12 1.33 .36 86.67 5.60 32.50 1.37 6.04
MAIN 11.56 1. 25 .29 165.00 7.90 32.87 1. 34 14.19

CONTINUITY SUMMARY (AC-FT) - INFLOW= .5157E-01 EXCESS= .1205E+00 OUTFLOW= .1719E+00 BASIN STORAGE= .2909E-05 PERCENT ERROR= .1

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 11.56 1. 25 2.00 7.68 34.00 1. 34

*** *** *** *** ***

HYDROGRAPH AT STATION 2A

TOTAL RAINFALL = 1.48, TOTAL LOSS = .12, TOTAL EXCESS = 1. 37

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.9'7-HR

+ (CFS) (HR)
(CFS)

+ 8. .57 O. O. O. O.
(INCHES) 1.343 1.344 1. 344 1.344

(AC-FT) O. O. O. O.

CUMULATIVE AREA = .00 SQ MI

COMPUTE STAGES FROM GIVEN RATING DATA

19 HQ FLOW O. 2. 4. 6. 8. 10. 12. 14.



•
21 HE

***

STAGE

***

.0

***

.4 .5

***

•
.6

***

.7 .9 1.0 1.1

•
HYDROGRAPH AT STATION 2A

MAXIMUM STAGE IS .72

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

27 KK
*
*
*

*
2B *

*
**************

RUNOFF SECTION 2B

29 KO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
3
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

30 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN MEA

PRECIPITATION DATA

33 PH

5-MIN
.47

HYDRO-35
15-MIN

.90
60-MIN

1. 50

DEPTHS FOR 10-PERCENT HYPOTHETICAL STORM
............... TP-40 .
2-HR 3-HR 6-HR 12-HR 24-HR

.00 .00 .00 .00 .00

. TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

STORM AREA = . 00

34 LG GREEN AND AMPT
STRTL

DTH
PSIF

XKSAT
RTIMP

LOSS RATE
.30
.15

8.20
.12

85.00

STARTING LOSS
MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

35 UK
KINEMATIC WAVE

OVERLAND-FLOW
L
S

ELEMENT NO. 1
52. OVERLAND FLOW LENGTH

.0400 SLOPE



N
PA

DXMIN

.150
100.0

5

ROUGHNESS COEFFICIENT
PERCENT OF SUBBASIN
MINIMUM NUMBER OF DX INTERVALS

310.
.0200

.010
.00

CIRC
1.50

.00
2

YES

36 RK

37 RK

KINEMATIC WAVE
COLLECTOR CHANNEL

L 250.
S .0260
N .015

CA .00
SHAPE TRAP

WD .00
Z 5.00

NDXMIN 2
MAIN CHANNEL

L
S
N

CA
SHAPE

WD
Z

NDXMIN
RUPSTQ

CHANNEL LENGTH
SLOPE
CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA
CHANNEL SHAPE
BOTTOM WIDTH OR DIAMETER
SIDE SLOPE
MINIMUM NUMBER OF DX INTERVALS

CHANNEL LENGTH
SLOPE
CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA
CHANNEL SHAPE
BOTTOM WIDTH OR DIAMETER
SIDE SLOPE
MINIMUM NUMBER OF DX INTERVALS
ROUTE UPSTREAM HYDROGRAPH

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)

PLANE1 1. 99 1. 67 .52 10.40 6.81 32.10 1. 37 .36
COLLECTOR1 5.83 1. 33 .23 83.33 6.75 32.22 1. 37 8.86
MAIN 12.17 1. 25 .19 103.33 14.21 32.55 1. 35 16.47

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1720E+00 EXCESS= .1446E+00 OUTFLOW= .3163E+00 BASIN STORAGE= .8084E-05 PERCENT ERROR= .1

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

***

MAIN

***

12.17

***

1. 25 2.00

***

13 .87

***

34.00 1. 36

HYDROGRAPH AT STATION 2B



• • ••

TOTAL RAINFALL = 1.48, TOTAL LOSS .12, TOTAL EXCESS = 1. 37

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR

+ (CFS) (HR)
(CFS)

+ 14. . 57 1. O. O. O.
(INCHES) 1. 355 1.355 1.355 1.355

(AC-FT) O. O. O. O.

CUMULATIVE AREA = .00 SQ MI

COMPUTE STAGES FROM GIVEN RATING DATA

30 HQ
32 HE

***

FLOW
STAGE

***

O.
.0

***

2.
.4

4.
.5

***

6.
.6

***

8.
.7

10.
.9

12.
1.0

14.
1.1

MAXIMUM STAGE IS

HYDROGRAPH AT STATION 2B

1. 06

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

38 KK
*
*
*

*
2C *

*
**************

RUNOFF SECTION 2C

40 KO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
3
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

41 BA

46 PH

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITA.TION DATA

DEPTHS FOR 10-PERCENT HYPOTHETICAL STORM



HYDRO-35
5-MIN 15-MIN 60-MIN

.47 .90 1.50
2-HR 3-HR

.00 .00

TP-40
6-HR

.00
12-HR

.00
24-HR

.00

........... TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

47 LG GREEN AND AMPT
STRTL

DTH
PSIF

XKSAT
RTIMP

LOSS RATE
.30
.15

8.20
.12

85.00

STORM AREA = .00

STARTING LOSS
MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

48 UK
KINEMATIC WAVE

OVERLAND-FLOW
L
S
N

PA
DXMIN

ELEMENT
52.

.0400
.150

100.0
5

NO. 1
OVERLAND FLOW LENGTH
SLOPE
ROUGHNESS COEFFICIENT
PERCENT OF SUBBASIN
MINIMUM NUMBER OF DX INTERVALS

49 RK
KINEMATIC WAVE

COLLECTOR CHANNEL
L 310. CHANNEL LENGTH
S .0135 SLOPE
N .015 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE

WD .00 BOTTOM WIDTH OR DIAMETER
Z 5.00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
50 RK MAIN CHANNEL

L 35. CHANNEL LENGTH
S .0100 SLOPE
N .012 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE

WD 3.00 BOTTOM WIDTH OR DIAMETER
Z .00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
RUPSTQ YES ROUTE UPSTREAM HYDROGRAPH

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M DT

(MIN)

DX

(FT)

PEAK

(CFS)

TIME TO
PEAK

(MIN)

VOLUME

(IN)

MAXIMUM
CELERITY

(FPS)



•
PLANE1
COLLECTOR1
MAIN

1.99
4.20
8.05

1.67
1.33
1.25

.52

.40

.11

•
10.40

103.33
11.67

4.74
4.66

18.46

32.10
32.52
32.91

1. 37
1.37
1.36

.36
5.12

13.04

•
CONTINUITY SUMMARY (AC-FT) - INFLOW= .3166E+00 EXCESS= .1008E+00 OUTFLOW= .4172E+00 BASIN STORAGE= .2833E-05 PERCENT ERROR= .0

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

***

MAIN

***

8.05

***

1. 25 2.00

***

18.24

***

34.00 1. 36

HYDROGRAPH AT STATION 2C

TOTAL RAINFALL = 1.48, TOTAL LOSS = .12, TOTAL EXCESS = 1. 37

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR

+ (CFS) (HR)
(CFS)

+ 18. .57 1. l. 1. 1.
(INCHES) 1. 359 1. 359 1.359 1.359

(AC-FT) O. O. O. O.

CUMULATIVE AREA = .01 SQ MI

COMPUTE STAGES FROM GIVEN RATING DATA

***

,32. 40.
1.5 1.7

41 HQ
44 HE

***

FLOW O. 2.
STAGE .0 .4

FLOW 26. 30.
STAGE 1.3 1.4

*** ***

4.
.5

6.
.6

***

8.
.7

10.
.8

14.
.9

16.
1.0

20.
1.1

24.
1.2

HYDROGRAPH AT STATION 2C

MAXIMUM STAGE IS 1.07

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***



**************

51 KK
*
*
*

*
3C *

*
**************

RUNOFF SECTION 3C

53 KO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
3
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

SUBBASIN RUNOFF DATA

54 BA SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

HYPOTHETICAL STORM46 PH

5-MIN
.47

HYDRO-35
15-MIN

.90
60-MIN

1.50

DEPTHS FOR 10-PERCENT
............... TP-40
2-HR 3-HR 6-HR

.00 .00 .00
12-HR

.00
24-HR

.00

........... TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

STORM AREA = .00

57 LG GREEN AND AMPT
STRTL

DTH
PSIF

XKSAT
RTIMP

LOSS RATE
.30
.15

8.20
.12

78.30

STARTING LOSS
MOISTURE, DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

58 UK
KINEMATIC WAVE

OVERLAND-FLOW
L
S
N

PA
DXMIN

ELEMENT
52.

.0400
.150

100.0
5

NO. 1
OVERLAND FLOW LENGTH
SLOPE
ROUGHNESS COEFFICIENT
PERCENT OF SUBBASIN
MINIMUM NUMBER OF DX INTERVALS

CHANNEL LENGTH
SLOPE
CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA
CHANNEL SHAPE
BOTTOM WIDTH OR DIAMETER
SIDE SLOPE

60.
.0390

.015
.60

TRAP
.00

5.00

KINEMATIC WAVE
COLLECTOR CHANNEL

L
S
N

CA
SHAPE

WD
Z

59 RK



• • •
NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS

60 RK MAIN CHANNEL
L 235. CHANNEL LENGTH
S .0250 SLOPE
N .012 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE

WD 1. 50 BOTTOM WIDTH OR DIAMETER
Z .00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
RUPSTQ NO ROUTE UPSTREAM HYDROGRAPH

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)

PLANE1 1.99 1. 67 .50 10.40 5.90 32.04 1. 32 .35
COLLECTOR1 7.14 1. 33 .14 20.00 5.82 32.04 1.32 8.47
MAIN 11.33 1. 25 .24 78.33 5.81 32.34 1.32 13.94

CONTINUITY SUMMARY (AC-FT) - INFLOW= .OOOOE+OO EXCESS= .1216E+00 OUTFLOW= .1214E+00 BASIN STORAGE= .2412E-05 PERCENT ERROR= .2

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

***

MAIN

***

11.33

***

1.25 2.00

*** ***

5.74 32.00 1.32

HYDROGRAPH AT STATION 3C

TOTAL RAINFALL = 1. 48, TOTAL LOSS = .17, TOTAL EXCESS = 1. 32

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR

+ (CFS) (HR)
(CFS)

+ 6. .53 O. O. O. O.
(INCHES) 1. 315 1. 315 1.315 1. 315

(AC-FT) O. O. O. O.

CUMULATIVE AREA = .00 SQ MI



COMPUTE STAGES FROM GIVEN RATING DATA

54 HQ
56 HE

***

FLOW
STAGE

***

O.
.0

***

2.
.4

4.
.5

***

6.
.6

***

8.
.7

10.
.9

12.
1.0

14.
1.1

HYDROGRAPH AT STATION 3C

MAXIMUM STAGE IS .61

*** *** *** *** *** *** *** *** *~* *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

61 KK
*
*
*

*
3B *

*
**************

RUNOFF SECTION 3B

63 KO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
3
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

64 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

HYPOTHETICAL STORM46 PH

5-MIN
.47

HYDRO-35
15-MIN

.90
60-MIN

1. 50

DEPTHS FOR 10-PERCENT
............... TP-40
2-HR 3-HR 6-HR

.00 .00 .00
12-HR

.00
24-HR

.00

........... TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

STORM AREA = .00

67 LG GREEN AND AMPT
STRTL

DTH
PSIF

XKSAT
RTIMP

LOSS RATE
.30
.15

8.20
.12

82.00

STARTING LOSS
MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA



•
68 UK

KINEMATIC WAVE
OVERLAND-FLOW

L
S
N

PA
DXMIN

ELEMENT
52.

.0400
.150

100.0.
5

•
NO. 1

OVERLAND FLOW LENGTH
SLOPE
ROUGHNESS COEFFICIENT
PERCENT OF SUBBASIN
MINIMUM NUMBER OF DX INTERVALS

•

69 RK
KINEMATIC WAVE

COLLECTOR CHANNEL

70 RK

L
S
N

CA
SHAPE

WD
Z

NDXMIN
MAIN CHANNEL

L
S
N

CA
SHAPE

WD
Z

NDXMIN
RUPSTQ

235.
.0390

.015
.00

TRAP
.00

5.00
2

455.
.0350

.012
.00

CIRC
1. 50

.00
2

YES

CHANNEL LENGTH
SLOPE
CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA
CHANNEL SHAPE
BOTTOM WIDTH OR DIAMETER
SIDE SLOPE
MINIMUM NUMBER OF DX INTERVALS

CHANNEL LENGTH
SLOPE
CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA
CHANNEL SHA~E

BOTTOM WIDTH OR DIAMETER
SIDE SLOPE
MINIMUM NUMBER OF DX INTERVALS
ROUTE UPSTREAM HYDROGRAPH

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)

PLANE1 1. 99 1. 67 .52 10.40 6.52 31.79 1. 34 .36
COLLECTOR1 7.14 1. 33 .18 78.33 6.47 32.29 1.34 7.57
MAIN 13.41 1. 25 .25 151.67 12.13 32.45 1. 33 17.29

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1214E+00 EXCESS= .1371E+00 OUTFLOW= .2581E+00 BASIN STORAGE= .3104E-05 PERCENT ERROR= .2

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 13.41 1. 25 2.00 11.78 32.00 1. 33



*** *** *** *** ***

HYDROGRAPH AT STATION 3B

TOTAL RAINFALL = 1.48, TOTAL LOSS = .14, TOTAL EXCESS = 1.35

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR

+ (CFS) (HR)
(CFS)

+ 12. . 53 1·, O. ,0. o.
(INCHES) 1. 331 1.331 1.331 1. 331

(AC-FT) O. O. O. 0,

CUMULATIVE AREA = .00 SQ MI

COMPUTE STAGES FROM GIVEN RATING DATA

64 HQ
66 HE

***

FLOW
STAGE

***

o.
,0

***

2.
.4

4.
.5

***

6.
.6

***

8.
.7

10.
.9

12.
1.0

14.
1.1

HYDROGRAPH AT STATION 3B

MAXIMUM STAGE IS .95

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

71 KK
*
*
*

*
3A *

*
**************

RUNOFF SECTION 3A

73 KO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
3
o

0,

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

74 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA



• •
PRECIPITATION DATA

•
46 PH

HYDRO-35
5-MIN 15-MIN 60-MIN

.47 .90 1.50

DEPTHS FOR 10-PERCENT HYPOTHETICAL STORM
.............. . TP-40 ...............

2-HR 3-HR 6-HR 12-HR 24-HR
.00 .00 .00 .00 .00

STORM AREA = .00

........... TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

77 LG GREEN AND AMPT
STRTL

DTH
PSIF

XKSAT
RTIMP

LOSS RATE
.30
.15

8.20
.12

85.00

STARTING LOSS
MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

78 UK
KINEMATIC WAVE

OVERLAND-FLOW
L
S
N

PA
DXMIN

ELEMENT
52.

.0400
.150

100.0
5

NO. 1
OVERLAND FLOW LENGTH
SLOPE
ROUGHNESS COEFFICIENT
PERCENT OF SUBBASIN
MINIMUM NUMBER OF DX INTERVALS

79 RK
KINEMATIC WAVE

COLLECTOR CHANNEL
L 145. CHANNEL LENGTH
S .0135 SLOPE
N .015 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE

WD .00 BOTTOM WIDTH OR DIAMETER
Z 5.00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
80 RK MAIN CHANNEL

L 165. CHANNEL LENGTH
S .0100 SLOPE
N .012 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE

WD 3.00 BOTTOM WIDTH OR DIAMETER
Z .00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
RUPSTQ YES ROUTE UPSTREAM HYDROGRAPH

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)



ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)

PLANE1 1. 99 1. 67 .52 10.40 2.23 32.10 1. 37 .36
COLLECTOR1 4.20 1.33 .17 48.33 2.21 32.21 1.37 5.13
MAIN 8.05 1. 25 .19 55.00 13.93 32.29 1. 34 11.49

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2583E+00 EXCESS= .4747E-01 OUTFLOW= .3057E+00 BASIN STORAGE= .2645E-05 PERCENT ERROR= .1

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

***

MAIN

***

8.05

***

1. 25 2.00

***

13.63

***

32.00 1. 34

HYDROGRAPH AT STATION 3A

TOTAL RAINFALL = 1.48, TOTAL LOSS' = .12, TOTAL EXCESS = 1. 37

+

PEAK FLOW

(CFS)

TIME

(HR)
6-HR

MAXIMUM AVERAGE FLOW
24-HR 72-HR 9.97-HR

+ 14. . 53
(CFS)

1. O. O. o.
(INCHES) 1. 337 1. 337 1. 337 1.337

(AC-FT) O. O. O. O.

CUMULATIVE AREA = .00 SQ MI

COMPUTE STAGES FROM GIVEN RATING DATA

74 HQ
76 HE

***

FLOW
STAGE

***

O.
.0

***

2.
.4

4.
.5

***

6.
.6

8.
.7

***

10.
.8

12.
.9

14.
.9

HYDROGRAPH AT STATION 3A

MAXIMUM STAGE IS .92

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***



• •
**********.***

•
81 KK

*
*
*

*
4 *

*

83 HC

**************
RUNOFF COMBINED

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***

*** *** *** *** ***

HYDROGRAPH AT STATION 4

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR

+ (CFS) (HR)
(CFS)

+ 32. .S3 1. 1. 1. 1.
(INCHES) 1. 349 1.349 1. 349 1. 349

(AC-FT) 1. 1. 1. 1.

CUMULATIVE AREA = .01 SQ MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

84 KK
*
*
*

*
S *

*
**************

STORAGE FACILITY

86 KO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
3
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

HYDROGRAPH ROUTING DATA

87 RS STORAGE ROUTING
NSTPS

ITYP
1

STOR
NUMBER OF SUBREACHES
TYPE OF INITIAL CONDITION



RSVRIC .00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT

88 SV STORAGE .0 .0 .0 .0 .1 .1 .1 .1 .2 .2
.2 .2 .2 .3 .3

90 SE ELEVATION 1233.00 1235.00 1237.00 1239.00 1240.00 1241. 00 1242.00 1243.00 1244.00 1245.00
1246.00 1247.00 1248.00 1249.00 1250.00

92 SQ DISCHARGE o. O. O. O. o. O. O. O. O. O.
O. O. O. O. O.

95 WP PUMPING DATA

PUMP ON PUMPING PUMP OFF
ELEVATION RATE ELEVATION

1242.0 15. 1239.5
1243.2 15. 1240.5

ISTAD PUMPS PUMP FLOW HYDROGRAPH IDENTIFICATION

***

*** *** *** *** ***

HYDROGRAPH AT STATION 5

PEAK OUTFLOW IS O. AT :rIME .00 HOURS

MAXIMUM AVERAGE FLOW
24-HR 72~HR

***** PUMP FLOW HYDROGRAPH *****

PEAK FLOW TIME

+ (CFS) (HR)
(CFS)

+ 30. .60
(INCHES)

(AC-FT)

***** OUTFLOW HYDROGRAPH *****

6-HR

1.
1. 234

1.

1.
1.234

1.

1.
1.234

1.

9.97-HR

1.
1.234

1.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

+

+

PEAK FLOW

(CFS)

o.

TIME

(HR)

.00
(CFS)

(INCHES)

6-HR

o.
.000

o.
.000

o.
.000

9.97-HR

o.
.000



• • •
(AC-FT) O. O. O. O.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 9.97-HR

+ (AC-FT) (HR)
O. . 57 O. o. o. O •

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 9.97-HR

+ (FEET) (HR)
1243.48 .57 1241. 39 1241.09 1241. 09 1241. 09

CUMULATIVE AREA = .01 SQ MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

*
97 KK *

*
PUMPS *

*
**************

PUMP STATION FLOW

99 KO OUTPUT CONTROL
IPRNT
I PLOT
QSCAL

VARIABLES
3
2

10.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

***

*** *** *** ***

HYDROGRAPH AT STATION PUMPS

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-'HR

+ (CFS) (HR)
(CFS)

+ 30. .60 1. 1. 1.
(INCHES) 1.234 1.234 1. 234

(AC-FT) l. 1. 1.

CUMULATIVE AREA = .00 SQ MI

1

***

9.97-HR

1.
1. 234

1.

RUNOFF SUMMARY



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

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE

+ 6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
+ lC 2. . 57 O. O. O. .00

HYDROGRAPH AT
+ 2A 8. . 57 O. O. O. .00

HYDROGRAPH AT
+ 2B 14. .57 I. O. O. .00

HYDROGRAPH AT
+ 2C 18. .57 I. 1. I. .01

HYDROGRAPH AT
+ 3C 6. . 53 O. O. O. .00

HYDROGRAPH AT
+ 3B 12. . 53 I. O. O. .00

HYDROGRAPH AT
+ 3A 14. . 53 I. O. O. .00

2 COMBINED AT
+ 4 32. .53 I. I. I. .01

PUMP FLOW TO
+ PUMPS 30. .60 I. I. I. .01

HYDROGRAPH AT
+ 5 O. . 00 O. O. O. .01
+ 1243.48 .57

HYDROGRAPH AT
+ PUMPS 30. . 60 I. I. 1 . .00
1

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)

INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME
PEAK PEAK

(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN)



•
lC MANE .27 2.47 33.04

•
1. 29 2.00 2.39 34.00 1. 29

•
CONTINUITY SUMMARY (AC-FT) - INFLOW= .OOOOE+OO EXCESS= .5170E-Ol OUTFLOW= .5159E-Ol BASIN STORAGE= .2599E-05 PERCENT ERROR= .2

2A MANE .29 7.90 32.87 1. 34 2.00 7.68 34.00 1. 34

CONTINUITY SUMMARY (AC-FT) - INFLOW= .5157E-Ol EXCESS= .1205E+00 OUTFLOW= .1719E+00 BASIN STORAGE= .2909E-05 PERCENT ERROR= .1

2B MANE .19 14.21 32.55 1. 35 2.00 13.87 34.00 1.36

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1720E+00 EXCESS= .1446E+00 OUTFLOW= .3163E+00 BASIN STORAGE= .8084E-05 PERCENT ERROR= .1

2C MANE .11 18.46 32.91 1. 36 2.00 18.24 34.00 1.36

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3166E+00 EXCESS= .1008E+00 OUTFLOW= .4172E+00 BASIN STORAGE= .2833E-05 PERCENT ERROR= .0'

3C MANE .24 5.81 32.34 1.32 2.00 5.74 32.00 1. 32

CONTINUITY SUMMARY (AC-FT) - INFLOW= .OOOOE+OO EXCESS= .1216E+00 OUTFLOW= .1214E+00 BASIN STORAGE= .2412E-05 PERCENT ERROR= .2

3B MANE .25 12.13 32.45 1.33 2.00 11.78 32.00 1. 33

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1214E+00 EXCESS= .1371E+00 OUTFLOW= .2581E+00 BASIN STORAGE= .3104E-05 PERCENT ERROR= .2

3A MANE .19 13.93 32.29 1.34 2.00 13.63 32.00 1.34

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2583E+00 EXCESS= .4747E-Ol OUTFLOW= .3057E+00 BASIN STORAGE= .2645E-05 PERCENT ERROR= .1

*** NORMAL END OF HEC-l ***



1*****************************************

* *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* JUN 1998 *
* VERSION 4.1 *
* *
* RUN DATE 030CT02 TIME 10:09:09 *
* *
*****************************************

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX xxXxx XXX

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

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AM£KK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION'
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1

LINE

1
2
3
4

5
6
7
8

HEC-1 INPUT

ID 1 2 3 4 5 6 7 8 9 10

ID TOWN OF GILBERT GREENFIELD ROAD STORM DRAINAGE PN:96446-1
ID KINEMATIC WAVE WATERSHED MODEL 50 year storm 6720 gpm Conveyance Sizing
IT 2 24SEP02 0000 300
IO 3

*
*DIAGRAM

KK 1C
KM RUNOFF SECTION 1C
KO 0
BA .00075
* RATING FOR 18" DIA PIPE 1.5% SLOPE

PAGE 1



------------------------------------------

• • •
9 HQ 0 2. 4. 6. 8. 10. 12. 14.

10 HE 0 0.40 0.57 0.72 0.86 1. 00 1.15 1.16
11 PH 0.64 1.25 2.11 2.30 2.43 2.6 2.93 3.00

* BLANK FOR 50-YR & BA ADJUSTMENT
12 LG 0.3 0.15 8.20 0.12 75.0

* ASSUME CLAY LOAM SOIL PARAMETERS
13 UK 52 0.04 .15 100
14 RK 150 0.0040 .015 0.00063 TRAP 0 5

* GUTTER FLOW
15 RK 410 0.0150 .012 0.00250 CIRC 1.5

16 KK 2A
17 KM RUNOFF SECTION 2A
18 KO 0
19 BA .00165

* RATING FOR 18" DIA PIPE 2.6%' SLOPE
20 HQ 0 2. 4. 6. 8. 10. 12. 14.
21 HE 0 0.35 0.50 0.62 0.73 0.83 0.93 1. 04
22 PH 0.64 1.25 2.11 2.30 2.43 2.6 2.93 3.00

* BLANK FOR 50-YR & BA ADJUSTMENT
23 LG 0.3 0.15 8.20 0.12 85.0

* ASSUME CLAY LOAM SOIL PARAMETERS
24 UK 52 0.04 .15 100
25 RK 260 0.0200 .015 0.00063 TRAP 0 5

* GUTTER FLOW
26 RK 495 0.0260 .012 0.00250 CIRC 1.5 YES

27 KK 2B
28 KM RUNOFF SECTION 2B
29 KO 0
30 BA .00198

* RATING FOR 24" DIA PIPE 2.0%' SLOPE
31 HQ 0 2. 4. 6. 8. 10. 12. 14. 16. 18.
32 HQ 20. 22.0 26.0
33 HE 0 0.34 0.48 0.59 0.68 0.77 0.85 0.93 1.0 1. 07
34 HE 1.15 1.22 1. 37
35 PH 0.64 1.25 2.11 2.30 2.43 2.6 2.93 3.00

* BLANK FOR 50-YR & BA ADJUSTMENT
36 LG 0.3 0.15 8.20 0.12 85.0

* ASSUME CLAY LOAM SOIL PARAMETERS
37 UK 52 0.04 .15 100
38 RK 250 0.0260 .015 0.00063 TRAP 0 5

* GUTTER FLOW
1 HEC-1 INPUT PAGE 2

LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10

39 RK 310 0.020 .012 0.0025 CIRC 1.5 YES

40 KK 2C



41 KM RUNOFF SECTION 2C
42 KO 0
43 BA .00138

* RATING FOR 36" DIA PIPE 1% SLOPE
44 HQ 0 2. 4. 6. 8. 10. 14. 16. 20.0 24.0
45 HQ 26. 30.0 32. 40.0
46 HE 0 0.36 0.50 0.61 0.70 0.79 0.93 1.00 1.13 1. 24
47 HE 1. 30 1. 41 1. 46 1. 67
48 PH 0.64 1. 25 2.11 2.30 2.43 2.6 2.93 3.00

* BLANK FOR 50-YR & BA ADJUSTMENT
49 LG 0.3 0.15 8.20 0.12 85.0

* ASSUME CLAY LOAM SOIL PARAMETERS
50 UK 52 0.04 .15 100
51 RK 310 0.0135 .015 0.00063 TRAP 0 5

* GUTTER FLOW
52 RK 135 0.0100 .012 0.00250 CIRC 3.0 YES

* ROUTE TO INLET MH IN 36-IN RCP

53 KK 3C
54 KM RUNOFF SECTION 3C
55 KO 0
56 BA .00173

* RATING FOR 18" DIA PIPE 2.5% SLOPE
57 HQ 0 2. 4. 6. 8. 10. 12. 14.
58 HE 0 0.36 0.51 0.63 0.74 0.85 0.96 1. 07
59 PH 0.64 1. 25 2.11 2.30 2.43 2.6 2.93 3.00

* BLANK FOR 50-YR & BA ADJUSTMENT
60 LG 0.3 0.15 8.20 0.12 78.3

* ASSUME CLAY LOAM SOIL PARAMETERS
61 UK 52 0.04 .15 100
62 RK 60 0.0390 .015 0.00063 TRAP 0 5

* GUTTER FLOW
63 RK 235 0.0250 .012 0.0019 CIRC 1.5

* ROUTE TO INLET MH IN 18-IN RCP

64 KK 3B
65 KM RUNOFF SECTION 3B
66 KO 0
67 BA .00191

* RATING FOR 18" DIA PIPE 2.5% SLOPE
68 HQ 0 2. 4. 6. 8. 10. 12. 14.
69 HE 0 0.36 0.51 0.63 0.74 0.85 0.96 1. 07
70 LG 0.3 0.15 8.20 0.12 82.0

* ASSUME CLAY LOAM SOIL PARAMETERS
71 UK 52 0.04 .15 100
72 RK 235 0.0390 .015 0.00063 TRAP 0 5

* GUTTER FLOW
73 RK 455 0.0350 .012 0.00190 CIRC 1.5 YES

* ROUTE TO INLET MH IN 18-IN RCP
1 HEC-1 INPUT PAGE 3



• • •
LIl1E ID 1 2 3 4 5 6 7 8 9 10

74
75
76
77

78
79
80

81
82

83

KK 3A
KM RUNOFF SECTION 3A
KO 0
BA .00065
* RATING FOR 36" DIA PIPE 1% SLOPE
HQ 0 2. 4. 6. 8_
HE 0 0.36 0.50 0.61 0.70
LG 0.3 0.15 8.20 0.12 85.0
* ASSUME CLAY LOAM SOIL PARAMETERS
UK 52 0.04 .15 100
RK 145 0.0135 .015 0.00063 TRAP
* GUTTER FLOW
RK 165 0.0100 .012 0.00190 CIRC
* ROUTE TO INLET MH IN 36-IN RCP

10.
0.79

o

3.0

12.
0.86

5

14.
0.93

YES

84
85
86

KK
KM
HC

4
RUNOFF COMBINED

2

o

0.187

1245.0

o

0.173

1244.0

o

0.095

1243.0

o

0.071

1242.0

o

0.060

5
STORAGE FACILITY

o
STORAGE FACILITY ROUTING THRU WET WELL - NO VAULT

1 STOR 0.0
0.0 0.0140 0.0280. 0.043 0.051

0.203 0.2200 0.2380 0.258 0.280
1233.0 1235.0 1237.0 1239.0 1240.0 1241.0
1246.0 1247.0 1248.0 1249.0 1250.

o 0 0 0 0
o 0.0 0.0 0.0 0.1

NUISANCE PUMP ON @ 1238.5 OFF @·1235.50
1238.5 0.0 1235.5 PUMPS

PUMP 1 ON @ 1242.0 & OFF @ 12~.5

1242.0 15.0 1239.5 PUMPS
PUMP 2 ON @ 1243.2 & OFF @ 1240.5

1243.2 15.0 1240.5 PUMPS

KK
KM
KO

*

*

*

*

WP

WP

WP

RS
SV
SV
SE
SE
SQ
SQ

87
88
89

90
91
92
93
94
95
96

99

98

97

100
101
102
103
104

KK
KM
KO
WR
ZZ

PUMPS
PUMP STATION FLOW

o 2 10
PUMPS

1
SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT
LINE (V) ROUTING (--->l DIVERSION OR PUMP FLOW



NO.

5

16

27

40

53

64

74

( .) CONNECTOR

lC
V
V

2A ***
V
V

2B ***
V
V

2C ***

«---) RETURN OF DIVERTED OR PUMPED FLOW

3C
V

.V
3B ***

V
V

3A ***

84 4 .
V
V

97
87

.------->
5

PUMPS

103
100

.<-------
PUMPS

PUMPS

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1*****************************************

* *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* JUN 1998 *
* VERSION 4.1 *
* *
* RUN DATE 030CT02 TIME 10:09:09 *
* *
*****************************************

TOWN OF GILBERT GREENFIELD ROAD STORM DRAINAGE PN:96446-1

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



• •
KINEMATIC WAVE WATERSHED MODEL 50 year storm 6720 gpm Conveyance Sizing

•
4 10 OUTPUT CONTROL

IPRNT
IPLOT
QSCAL

VARIABLES
3
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME
NMIN

IDATE
ITIME

NQ
NDDATE
NDTIME
ICENT

DATA
2

24SEP 2
0000
'300

24SEP 2
0958

19

MINUTES IN COMPUTATION INTERVAL
STARTING DATE '
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

COMPUTATION INTERVAL
TOTAL TIME BASE

.03 HOURS
9.97 HOURS

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

5 KK
*
*
*

*
1C *

*
**************

RUNOFF SECTION 1C

7 KO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
3
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

8 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA



PRECIPITATION DATA

HYPOTHETICAL STORM11 PH

5-MIN
.64

HYDRO-35
IS-MIN

1. 25
60-MIN

2.11

DEPTHS FOR O-PERCENT
............... TP-40

2-HR 3-HR 6-HR
2.30 2.43 2.60

12-HR
2.93

24-HR
3.00

........... TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

STORM AREA = .00

12 LG GREEN AND AMPT
STRTL

DTH
PSIF

XKSAT
RTIMP

LOSS RATE
.30
.15

8.20
.12

75.00

STARTING LOSS
MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

13 UK
KINEMATIC WAVE

OVERLAND-FLOW
L
S
N

PA
DXMIN

ELEMENT
52.

.0400
.150

100.0
5

NO. 1
OVERLAND FLOW LENGTH
SLOPE
ROUGHNESS COEFFICIENT
PERCENT OF SUBBASIN
MINIMUM NUMBER OF DX INTERVALS

14 RK
KINEMATIC WAVE

COLLECTOR CHANNEL
L 150. CHANNEL LENGTH
S .0040 SLOPE
N .015 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBuTING AREA
SHAPE TRAP CHANNEL SHAPE

WD .00 BOTTOM WIDTH OR DIAMETER
Z 5.00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
15 RK MAIN CHANNEL

L 410. CHANNEL LENGTH
S .0150 SLOPE
N .012 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE

WD 1. 50 BOTTOM WIDTH OR DIAMETER
Z .00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
RUPSTQ NO ROUTE UPSTREAM HYDROGRAPH

***

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT



• •
*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP

(DT SHOWN IS A MINIMUM)

•

ELEMENT ALPHA M DT DX PEAK TIME TO
PEAK

VOLUME MAXIMUM
CELERITY



PLANE1
COLLECTOR1
MAIN

1. 99
2.29
8.78

1.67
1.33
1.25

(MIN)

.54

.24

.37

(FT)

10.40
50.00

136.67

(CFS)

3.61
3.59
3.57

(MIN)

299.66
300.17
300.52

(IN)

2.51
2.50
2.50

(FPS)

.42
3.54
9.96

CONTINUITY SUMMARY (AC-FT) - INFLOW= .OOOOE+OO EXCESS= .1008E+00 OUTFLOW= .1000E+00 BASIN STORAGE= .4882E-03 PERCENT ERROR= .3

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

***

MAIN

***

8.78

***

1. 25 2.00

*** ***

3.48 300.00 2.50

HYDROGRAPH AT STATION 1C

TOTAL RAINFALL = 2.84, TOTAL LOSS = .32, TOTAL EXCESS = 2.52

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR

+ (CFS) (HR)
(CFS)

+ 3. 5.00 O. O. O. O.
(INCHES) 2.349 2.500 2.500 2.500

(AC-FT) O. O. O. O.

CUMULATIVE AREA = .00 SQ MI

COMPUTE STAGES FROM GIVEN RATING DATA

8 HQ
10 HE

***

FLOW
STAGE

***

o.
.0

***

2.
.4

4.
.6

***

6.
.7

***

8.
.9

10.
1.0

12.
1.1

14.
1.2

HYDROGRAPH AT STATION 1C

MAXIMUM STAGE IS .53

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

* *



•
16 KK *

*
2A *

*

• •
**************

RUNOFF SECTION 2A

18 KO OUTPUT CONTROL VARIABLES
IPRNT 3
IPLOT 0
QSCAL o.

SUBBASIN RUNOFF DATA

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

19 BA SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

HYPOTHETICAL STORM22 PH

5-MIN
.64

HYDRO-35
15-MIN

1. 25
60-MIN

2.11

DEPTHS FOR O-PERCENT
............... TP-40
2-HR 3-HR 6-HR
2.30 2.43 2.60

12-HR
2.93

24-HR
3.00

........... TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

STORM AREA = .00

23 LG GREEN AND AMPT
STRTL

DTH
PS;tF

XKSAT
RTIMP

LOSS RATE
.30
.15

8.20
.12

85.00

STARTING LOSS
MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

24 UK
KINEMATIC WAVE

OVERLAND-FLOW
L
S
N

PA
DXMIN

ELEMENT
52.

.0400
.150

100.0
5

NO. 1
OVERLAND FLOW LENGTH
SLOPE
ROUGHNESS COEFFICIENT
PERCENT OF SUBBASIN
MINIMUM NUMBER OF DX INTERVALS

25 RK

26 RK

KINEMATIC WAVE
COLLECTOR CHANNEL

L 260.
S .0200
N .015

CA .00
SHAPE TRAP

WD .00
Z 5.00

NDXMIN 2
MAIN CHANNEL

CHANNEL LENGTH
SLOPE
CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA
CHANNEL SHAPE
BOTTOM WIDTH OR DIAMETER
SIDE SLOPE
MINIMUM NUMBER OF DX INTERVALS



L
S
N

CA
SHAPE

WD
Z

NDXMIN
RUPSTQ

495.
.0260

.012
.00

CIRC
1.50

.00
2

YES

CHANNEL LENGTH
SLOPE
CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA
CHANNEL SHAPE
BOTTOM WIDTH OR DIAMETER
SIDE SLOPE
MINIMUM NUMBER OF DX INTERVALS
ROUTE UPSTREAM HYDROGRAPH

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)

PLANE1 1. 99 1. 67 .54 10.40 7.98 299.63 2.63 .42
COLLECTOR1 5.12 1.33 .34 86.67 7.92 300.03 2.63 6.61
MAIN 11.56 1.25. .20 165.00 11.37 300.48 2.59 15.04

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1000E+00 EXCESS= .2329E+00 OUTFLOW= .3310E+00 BASIN STORAGE= .6442E-03 PERCENT ERROR= .4

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

***

MAIN

***

11.56

***

1. 25 2.00

***

11.06

***

300.00 2.58

HYDROGRAPH AT STATION 2A

TOTAL RAINFALL = 2.84, TOTAL LOSS = .19, TOTAL EXCESS = 2.65

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR

+ (CFS) (HR)
(CFS)

+ 11. 5.00 1. O. O. o.
(INCHES) 2.418 2.585 2.585 2.585

(AC-FT) O. O. O. O.

CUMULATIVE AREA = .00 SQ MI

COMPUTE STAGES FROM GIVEN RATING DATA



•
19 HQ
21 HE

***

FLOW
STAGE

***

o.
.0

***

2.
.3

4.
.5

***

•-
6.
.6

***

8.
.7

10.
.8

12.
.9

14.
1.0

•
HYDROGRAPH AT STATION 2A

MAXIMUM STAGE IS .88

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

27 KK
*
*
*

*
2B *

*
**************

RUNOFF SECTION 2B

29 KO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARiABLES
3
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

30 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

HYPOTHETICAL STORM35 PH

5-MIN
.64

HYDRO-35
15-MIN

1. 25
60-MIN

2.11

DEPTHS FOR O-PERCENT
............... TP-40
2-HR 3-HR 6-HR
2.30 2.43 2.60

12-HR
2.93

24-HR
3.00

........... TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

STORM AREA = .00

36 LG GREEN AND AMPT
STRTL

DTH
PSIF

XKSAT
RTIMP

LOSS RATE
.30
.15

8.20
.12

85.00

STARTING LOSS
MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

37 UK
KINEMATIC WAVE

OVERLAND-FLOW ELEMENT NO. 1



L
S
N

PA
DXMIN

52.
.0400

.150
100.0

5

OVERLAND FLOW LENGTH
SLOPE
ROUGHNESS COEFFICIENT
PERCENT OF SUBBASIN
MINIMUM NUMBER OF DX INTERVALS

38 RK
KINEMATIC WAVE

COLLECTOR CHANNEL

39 RK

L
S
N

CA
SHAPE

WD
Z

NDXMIN
MAIN CHANNEL

L
S
N

CA
SHAPE

WD
Z

NDXMIN
RUPSTQ

250.
.0260

.015
.00

TRAP
.00

5.00
2

310.
.0200

.012
.00

CIRC
1. 50

.00
2

YES

CHANNEL LENGTH
SLOPE
CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA
CHANNEL SHAPE
BOTTOM WIDTH OR DIAMETER
SIDE SLOPE
MINIMUM NUMBER OF DX INTERVALS

CHANNEL LENGTH
SLOPE
CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA
CHANNEL SHAPE
BOTTOM WIDTH OR DIAMETER
SIDE SLOPE
MINIMUM NUMBER OF DX INTERVALS
ROUTE UPSTREAM HYDROGRAPH

***

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT



• •
*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

*** FDKRUT - NEWTON RAPHSON FAILEDFIXED POINT ITERATION USED - ITERATION= 1

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP

(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)

PLANE1 1. 99 1. 67 .54 10.40 9.58 299.63 2.63 .42
COLLECTOR1 5.83 1. 33 .30 83.33 9.52 300.00 2.63 7.30
MAIN 10.14 1.25 .13 103.33 20.56 300.31 2.60 15.06

•

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3308E+00 EXCESS= .2795E+OO OUTFLOW= .6080E+00 BASIN STORAGE= .6646E-03 PERCENT ERROR= .3

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL



***

MAIN

***

10.14

***

1.25 2.00

***

20.11

***

300.00 2.60

HYDROGRAPH AT STATION 2B

TOTAL RAINFALL = 2.84, TOTAL LOSS = .19, TOTAL EXCESS = 2.65

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR n"-HR 9.97-HR

+ (CFS) (HR)
(CFS)

+ 20. 5.00 1. 1. 1. 1.
(INCHES) 2.435' 2.604 2.604 2.604

(AC-FT) 1. 1. 1. 1.

CUMULATIVE AREA = .00 SQ MI

COMPUTE STAGES FROM GIVEN RATING DATA

30 HQ FLOW O. 2. 4. 6. 8. 10. 12. 14. 16. 18.
33 HE STAGE .0 .3 .5 .6 .7 .8 .9 .9 1.0 1.1

FLOW 20. 22. 26.
STAGE 1.1 1.2 1.4

*** *** *** *** ***

HYDROGRAPH AT STATION 2B

MAXIMUM STAGE IS 1.15

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

40 KK
*
*
*

*
2C *

*
**************

RUNOFF SECTION 2C

42 KO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
3
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE



•
43 BA

•
SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

•
48 PH

5-MIN
.64

HYDRO-35
15-MIN

1.25
60-MIN

2.11

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
.. " TP-40 .
2-HR 3-HR 6-HR 12-HR 24-HR
2.30 2.43 2.60 2.93 3.00

STORM AREA = . 00

........... TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

49 LG GREEN AND AMPT
STRTL

DTH
PSIF

XKSAT
RTIMP

LOSS RATE
.30
.15

8.20
.12

85.00

STARTING LOSS
MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

50 UK
KINEMATIC WAVE

OVERLAND-FLOW
L
S
N

PA
DXMIN

ELEMENT
52.

.0400
.150

100.0
5

NO. 1
OVERLAND FLOW LENGTH
SLOPE
ROUGHNESS COEFFICIENT
PERCENT OF SUBBASIN
MINIMUM NUMBER OF DX INTERVALS

51 RK
KINEMATIC WAVE

COLLECTOR CHANNEL
L 310. CHANNEL LENGTH
S .0135 SLOPE
N .015 CHANNEL ROUGHNESS COEFnCIENT

CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE

WD .00 BOTTOM WIDTH OR DIAMETER
Z 5.00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
52 RK MAIN CHANNEL

L 135. CHANNEL LENGTH
S .0100 SLOPE
N .012 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE

WD 3.00 BOTTOM WIDTH OR DIAMETER
Z .00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
RUPSTQ YES ROUTE UPSTREAM HYDROGRAPH



COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP

(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)

PLANE1 1. 99 1.67 .54 10.40 6.68 299.63 2.63 .42
COLLECTOR1 4.20 1. 33 .37 103.33 6.61 300.31 2.63 5.59
MAIN 8.05 1. 25 .19 45.00 26.61 300.28 2.61 13.40

CONTINUITY SUMMARY (AC-FT) - INFLOW= .6083E+00 EXCESS= .1948E+00 OUTFLOW= .8016E+00 BASIN STORAGE= .6352E-03 PERCENT ERROR= .1

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

***

MAIN

***

8.05

***

1.25 2.00

***

26.23

***

300.00 2.61

HYDROGRAPH AT STATION 2C

TOTAL RAINFALL = 2.84, TOTAL LOSS = .19, TOTAL EXCESS =

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR

+ (CFS) (HR)
(CFS)

+ 26. 5.00 2. 1. 1.
(INCHES) 2.440 2.610 2.610

(AC-FT) 1. 1. 1.

CUMULATIVE AREA = .01 SQ MI

2.65

9.97-HR

1.
2.610

1.

43 HQ
46 HE

***

COMPUTE STAGES FROM GIVEN RATING DATA

FLOW O. 2. 4. 6. 8. 10. 14. 16. 20. 24.
STAGE .0 .4 .5 .6 .7 .8 .9 1.0 1.1 1.2

FLOW 26. 30. 32. 40.
STAGE 1.3 1.4 1.5 1.7

*** *** *** ***

HYDROGRAPH AT STATION 2C



•
MAXIMUM STAGE IS 1.31

• •
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

53 KK
*
*
*

*
3C *

*
**************

RUNOFF SECTION 3C

55 KO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
3
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

56 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

HYPOTHETICAL STORM59 PH

5-MIN
.64

HYDRO-35
15-MIN

1. 25
60-MIN

2.11

DEPTHS FOR O-PERCENT
................ TP-40
2-HR 3-HR 6-HR
2.30 2.43 2.60

12-HR
2.93

24-HR
3.00

........... TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

ST0!<M AREA ; .00

60 LG GREEN AND AMPT
STRTL

DTH
PSIF

XKSAT
RTIMP

LOSS RATE
.30
.15

8.20
.12

78.30

STARTING LOSS
MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

61 UK
KINEMATIC WAVE

OVERLAND-FLOW
L
S
N

PA
DXMIN

KINEMATIC WAVE

ELEMENT NO. 1
52. OVERLAND FLOW LENGTH

.0400 SLOPE
.150 ROUGHNESS COEFFICIENT

100."0 PERCENT OF SUBBASIN
5 MINIMUM NUMBER OF DX INTERVALS



62 RK

63 RK

COLLECTOR CHANNEL
L 60. CHANNEL LENGTH
S .0390 SLOPE
N .015 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE

WD .00 BOTTOM WIDTH OR DIAMETER
Z 5.00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
MAIN CHANNEL

L 235. CHANNEL LENGTH
S .0250 SLOPE
N .012 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE

WD 1. 50 BOTTOM WIDTH OR DIAMETER
Z .00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
RUPSTQ NO ROUTE UPSTREAM HYDROGRAPH

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)

PLANE1 1. 99 1. 67 .49 10.40 8.36 299.67 2.55 .41
COLLECTOR1 7.14 1. 33 .19 20.00 8.33 300.04 2.55 9.85
MAIN 11.33 1. 25 .19 78.33 8.31 300.15 2.55 14.78

CONTINUITY SUMMARY (AC-FT) - INFLOW= .OOOOE+OO EXCESS= .2363E+00 OUTFLOW= .2350E+00 BASIN STORAGE= .4048E-03 PERCENT ERROR= .4

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

***

MAIN

***

11.33

***

1. 25 2.00

*** ***

8.30 300.00 2.55

HYDROGRAPH AT STATION 3C

TOTAL RAINFALL = 2.84, TOTAL LOSS = .28, TOTAL EXCESS = 2.56

PEAK FLOW TIME
6-HR

MAXIMUM AVERAGE FLOW
24-HR 72-HR 9.97-HR



• • •
+ (CFS)

+ 8.

(HR)
(CFS)

5.00 O. o. O.
(INCHES) 2.388 2.549 2.549

(AC-FT) O. O. O.

CUMULATIVE AREA = .00 SQ MI

COMPUTE STAGES FROM GIVEN RATING DATA

O.
2.549

O.

56 HQ
58 HE

***

FLOW
STAGE

***

o.
.0

***

2.
.4

4.
.5

***

6.
.6

***

8.
.7

10.
.9

12.
1.0

14.
1.1

HYDROGRAPH AT STATION 3C

MAXIMUM STAGE IS .76

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

* *
64 KK *

*
3B *

*
**************

RUNOFF SECTION 3B

66 KO OUTPUT CONTROL
IPRNT
I PLOT
QSCAL

VARIABLES
3
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

67 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

HYPOTHETICAL STORM59 PH

5-MIN
.64

HYDRO-35
15-MIN

1. 25
60-MIN

2.11

DEPTHS FOR O-PERCENT
. . . . . . . . . . . . . .. TP-40
2-HR 3-HR 6-HR
2.30 2.43 2.60

12-HR
2.93

24-HR
3.00

........... TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

STORM AREA = .00



70 LG GREEN AND AMPT
STRTL

DTH
PSIF

XKSAT
RTIMP

LOSS RATE
.30
.15

8.20
.12

82.00

STARTING LOSS
MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

71 UK
KINEMATIC WAVE

OVERLAND-FLOW
L
S
N

PA
DXMIN

ELEMENT
52.

.0400
.150

100.0
5

NO. 1
OVERLAND FLOW LENGTH
SLOPE
ROUGHNESS COEFFICIENT
PERCENT OF SUBBASIN
MINIMUM NUMBER OF DX INTERVALS

72 RK
KINEMATIC WAVE

COLLECTOR CHANNEL
L 235. CHANNEL LENGTH
S .0390 SLOPE
N .015 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE

WD .00 BOTTOM WIDTH OR DIAMETER
Z 5.00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
73 RK MAIN CHANNEL

L 455. CHANNEL LENGTH
S .0350 . SLOPE
N .012 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE

WD 1. 50 BOTTOM WIDTH OR DIAMETER
Z .00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
RUPSTQ YES ROUTE UPSTREAM HYDROGRAPH

***

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP

(DT SHOWN IS A MINIMUM)



• • •
ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM

PEAK CELERITY
(MIN) (FT) (CFS) (MIN) (IN) (FPS)

PLANE1 1. 99 1. 67 .56 10.40 9.27 300.04 2.60 .42
COLLECTOR1 7.14 1. 33 .30 78.33 9.20 300.10 2.59 8.68
MAIN 13.41 1.25 .15 151. 67 17.45 300.28 2.57 18.29

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2352E+00 EXCESS= .2657E+00 OUTFLOW= .4987E+00 BASIN STORAGE= .5574E-03 PERCENT ERROR= .3

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

***

MAIN

***

13.41

***

1. 25 2.00

***

17.16

***

300.00 2.57

HYDROGRAPH AT STATION 3B

TOTAL RAINFALL = 2.84, TOTAL LOSS = .23, TOTAL EXCESS = 2.61

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR . 72-HR 9.97-HR

+ (CFS) (HR)
(CFS)

+ 17. 5.00 1. 1. 1. 1.
(INCHES) 2.407 2.571 2.571 2.571

(AC-FT) O. O. O. O.

CUMULATIVE AREA = .00 SQ MI

COMPUTE STAGES FROM GIVEN RATING DATA

67 HQ
69 HE

***

FLOW
STAGE

***

O.
.0

***

2.
.4

4.
.5

***

6.
.6

***

8.
.7

10.
.9

12.
1.0

14.
1.1

HYDROGRAPH AT STATION 3B

MAXIMUM STAGE IS 1.07

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***



**************

74 KK
*
*
*

*
3A *

*
**************

RUNOFF SECTION 3A

76 KO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
3
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

77 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

HYPOTHETICAL STORM59 PH

5-MIN
.64

HYDRO-35
15-MIN

1.25
60-MIN

2.11

DEPTHS FOR O-PERCENT
............... TP-40
2-HR 3-HR 6-HR
2.30 2.43 2.60

12-HR
2.93

24-HR
3.00

........... TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

STORM AREA = .00

80 LG GREEN AND AMPT
STRTL

DTH
PSIF

XKSAT
RTIMP

LOSS RATE
.30
.15

8.20
.12

85.00

STARTING LOSS
MOISTURE .DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

81 UK
KINEMATIC WAVE

OVERLAND-FLOW
L
S
N

PA
DXMIN

ELEMENT
52.

.0400
.150

100.0
5

NO. 1
OVERLAND FLOW LENGTH
SLOPE
ROUGHNESS COEFFICIENT
PERCENT OF SUBBASIN
MINIMUM NUMBER OF DX INTERVALS

82 RK
KINEMATIC WAVE

COLLECTOR CHANNEL
L 145.
S .0135
N .015

CA .00
SHAPE TRAP

WD .00
Z 5.00

CHANNEL LENGTH
SLOPE
CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA
CHANNEL SHAPE
BOTTOM WIDTH OR DIAMETER
SIDE SLOPE



• • •
NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS

83 RK MAIN CHANNEL
L 165 . CHANNEL LENGTH
S . 0100 SLOPE
N .012 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE

WD 3.00 BOTTOM WIDTH OR DIAMETER
Z .00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
RUPSTQ YES ROUTE UPSTREAM HYDROGRAPH

***

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP

(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)

PLANEI 1. 99 1. 67 .54 10.40 3.14 299.63 2.63 .42
COLLECTOR1 4.20 1. 33 .26 48.33 3.13 299.97 2.63 5.79
MAIN 8.05 1. 25 .08 55.00 20.26 300.21 2.58 12.22

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4991E+00 EXCESS= .9174E-Ol OUTFLOW= .5900E+00 BASIN STORAGE= .5246E-03 PERCENT ERROR= .1

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

***

MAIN

***

8.05

*'**

1.25 2.00

***

19.98

***

300.00 2.58

HYDROGRAPH AT STATION 3A



TOTAL RAINFALL = 2.84, TOTAL LOSS .19, TOTAL EXCESS = 2.65

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR

+ (CFS) (HR)
(CFS)

+ 20. 5.00 I. I. 1. I.
(INCHES) 2.415 2.580 2.580 2.580

(AC-FT) I. I. I. l.

CUMULATIVE AREA = .00 SQ MI

COMPUTE STAGES FROM GIVEN RATING DATA

77 HQ
79 HE

***

FLOW
STAGE

***

o.
.0

***

2 ..
.4

4.
.5

***

6.
.6

***

8.
.7

10.
.8

12.
.9

14.
.9

HYDROGRAPH AT STATION 3A

MAXIMUM STAGE IS .93

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

84 KK
*
*
*

*
4 *

*

86 HC

**************
RUNOFF COMBINED

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***

*** *** *** *** ***

HYDROGRAPH AT STATION 4

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR

+ (CFS) (HR)
(CFS)

+ 46. 5.00 3. 2. 2. 2.



•
(INCHES)

(AC-FT)
2.430

1.
2.597

1.

•
2.597

1.
2.597

1.

•
CUMULATIVE AREA = .01 SQ MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

*
87 KK *

*
5 *

*
**************

STORAGE FACILITY

89 KO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES.
3
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

HYDROGRAPH ROUTING DATA

90 RS STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

1
STOR

.00

.00

NUMBER OF SUBREACHES
TYPE OF INITIAL CONDITION
INITIAL CONDITION

WORKING R AND D COEFFICIENT

91 SV

93 SE

95 SQ

98 WP

STORAGE .0 .0 .0 .0 .1
.2 .2 .2 .3 .3

ELEVATION 1233.00 1235.00 1237.00 1239.00 1240.00
1246.00 1247.00 1248.00 1249.00 1250.00

DISCHARGE O. O. O. O. O.
O. O. O. O. O.

PUMPING DATA

.1

1241.00

o.

.1

1242.00

o.

.1

1243.00

o.

.2

1244.00

o.

.2

1245.00

o.

PUMP ON
ELEVATION

1242.0
1243.2

ISTAD

PUMPING PUMP OFF
RATE ELEVATION

15. 1239.5
15. 1240.5

PUMPS PUMP FLOW HYDROGRAPH IDENTIFICATION



*** *** *** ***

***

***

HYDROGRAPH AT STATION 5

PEAK OUTFLOW IS O. AT TIME .00 HOURS

MAXIMUM AVERAGE FLOW
24-HR 72-HR

***** PUMP FLOW HYDROGRAPH *****

PEAK FLOW TIME

+ (CFS) (HR)
(CFS)

+ 30. 5.00
(INCHES)

(AC-FT)

6-HR

3.
2.390

1.

2.
2.390

1.

2.
2.390

1.

9.97-HR

2.
2.390

1.

***** OUTFLOW HYDROGRAPH *****

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR

+ (CFS) (HR)
(CFS)

+ o. . 00 O. O. O. o.
(INCHES) .000 .000 .000 .000

(AC-FT.) O. O. O. o.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 9.97-HR

+ (AC-FT) (HR)
O. 5.07 O. O. O. O.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 9.97-HR

+ (FEET) (HR)
1247.15 5.10 1240.47 1239.36 1239.36 1239.36

CUMULATIVE AREA = .01 SQ MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

* *



•
100 KK *

*
PUMPS *

*

• •
**************

PUMP STATION FLOW

102 KO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
3
2

10.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

***

*** *** *** ***

HYDROGRAPH AT STATION PUMPS

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR

+ (CFS) (HR)
(CFS)

+ 30. 5.00 3. 2. 2.
(INCHES) 2.390 2.390 2.390

(AC-FT) 1. 1. 1.

CUMULATIVE AREA = .00 SQ MI

1

***

9.97-HR

2.
2.390

1.

RUNOFF SUMMARY
FLOW IN CUSIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE

+ 6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
+ 1C 3. 5.00 O. O. O. .00

HYDROGRAPH AT
+ 2A 11. 5.00 1. O. O. .00

HYDROGRAPH AT
+ 2B 20. 5.00 1. 1. 1. .00

HYDROGRAPH AT
+ 2C 26. 5.00 2. 1. 1. .01

HYDROGRAPH AT
+ 3C 8. 5.00 O. O. O. .00



HYDROGRAPH AT
+ 3B 17. 5.00 1. 1. 1. .00

HYDROGRAPH. AT
+ 3A 20. 5.00 1. 1. 1. .00

2 COMBINED AT
+ 4 46. 5.00 3. 2. 2. .01.

PUMP FLOW TO
+ PUMPS 30. 5.00 3. 2. 2. .01

HYDROGRAPH AT
+ 5 O. .00 O. O. O. .01
+ 1247.15 5.10

HYDROGRAPH AT
+ PUMPS 30. 5.00 3. 2. 2. .00
1

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)

INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME
PEAK PEAK

(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN)

1C MANE .37 3.57 300.52 2.50 2.00 3.48 300.00 2.50

CONTINUITY SUMMARY (AC-FT) - INFLOW= .OOOOE+OO EXCESS= .1008E+00 OUTFLOW= .1000E+00 BASIN STORAGE= .4882E-03 PERCENT ERROR= .3

2A MANE .20 11.37 300.48 2.59 2.00 11. 06 300.00 2.58

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1000E+00 EXCESS= .2329E+00 OUTFLOW= .3310E+00 BASIN STORAGE= .6442E-03 PERCENT ERROR= .4

2B MANE .13 20.56 300.31 2.60 2.00 20.11 300.00 2.60

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3308E+00 EXCESS= .2795E+00 OUTFLOW= .6080E+00 BASIN STORAGE= .6646E-03 PERCENT ERROR= .3

2C MANE .19 26.61 300.28 2.61 2.00 26.23 300.00 2.61

CONTINUITY SUMMARY (AC-FT) - INFLOW= .6083E+00 EXCESS= .1948E+00 OUTFLOW= .8016E+00 BASIN STORAGE= .6352E-03 PERCENT ERROR= .1



•
3C MANE .19 8.31 300.15

•
2.55 2.00 8.30 300.00 2.55

•
CONTINUITY SUMMARY (AC-FT) - INFLOW= .OOOOE+OO EXCESS= .2363E+OO OUTFLOW= .2350E+00 BASIN STORAGE= .4048E-03 PERCENT ERROR= .4

3B MANE .15 17.45 300.28 2.57 2.00 17.16 300.00 2.57

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2352E+00 EXCESS= .2657E+00 OUTFLOW= .4987E+00 BASIN STORAGE= .5574E-03 PERCENT ERROR= .3

3A MANE .08 20.26 300.21 2.58 2.00 19.98 300.00 2.58

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4991E+00 EXCESS= .9174E-01 OUTFLOW= .5900E+00 BASIN STORAGE= .5246E-03 PERCENT ERROR= .1

*** NORMAL END OF HEC-1 ***



1*****************************************

* *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* JUN 1998 *
* VERSION 4.1 *
* *
* RUN DATE 030CT02 TIME 10:43:45 *
* *
*****************************************

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

***************************************

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

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, -SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1

LINE

1
2
3
4

5
6
7
8

HEC-1 INPUT

ID 1 2 3 4 5 6 7 8 9 10

ID TOWN OF GILBERT GREENFIELD ROAD STORM DRAINAGE PN:96446-1
ID KINEMATIC WAVE WATERSHED MODEL 10 year storm Ray Rd Detention nr East Ca
IT 2 15JUL02 1200 300
IO 3

*
*DIAGRAM

KK 1A
KM RUNOFF SECTION 1A
KO 0 0
BA .00086
* RATING FOR 18" DIA PIPE

PAGE 1



• • •
9 HQ 0 2. 4. 6. 8. 10.

10 HE 0 0.45 0.65 0.83 1. 00 1. 21
11 PH 10 0.47 0.90 1. 50

* FOR 10-YR & BA ADJUSTMENT
12 LG 0.3 0.15 8.20 0.12 85.4

* ASSUME CLAY LOAM SOIL PARAMETERS
13 UK 47 0.025 .15 100
14 RK 200 0.0138 .015 0.00063 TRAP 0 5

* GUTTER FLOW
15 RK 450 0.0080 .012 0.00086 CIRC 1.5

* ROUTE TO STORAGE IN 18-IN RCP

16 KK 1B
17 KM RUNOFF SECTION 1B
18 KO 0 0
19 BA .00182

* RATING FOR 18" DIA PIPE
20 HQ 0 2. 4. 6. 8. 10.
21 HE 0 0.45 0.65 0.83 1. 00 1.21
22 PH 10 0.47 0.90 1. 50

* FOR 10 - YR & BA ADJUSTMENT
23 LG 0.3 0.15 8.20 0.12 84.5

* ASSUME CLAY LOAM SOIL PARAMETERS
24 UK 47 0.025 .15 100
25 RK 450 0.0138 .015 0.00063 TRAP 0 5

* GUTTER FLOW
26 RK 537 0.0050 .012 0.00182 CIRC 1.5 YES

* ROUTE TO STORAGE IN 18-IN RCP

27 KK 1C
28 KM RUNOFF SECTION 1C
29 KO 0 0
30 BA .00257

* RATING FOR 24" DIA PIPE
31 HQ 0 2. 4. 6. 8. 10. 12. 14. 16. 18.
32 HE 0 0.46 0.65 0.81 0.95 1. 09 1.22 1. 36 1.52 1. 72
33 PH 10 0.47 0.90 1. 50

* FOR 10-YR & BA ADJUSTMENT
34 LG 0.3 0.15 8.20 0.12 97.7

* ASSUME CLAY LOAM SOIL PARAMETERS
35 UK 47 0.025 .15 100
36 RK 345 0.0030 .015 0.00063 TRAP 0 5

* GUTTER FLOW
1 HEC-1 INPUT PAGE 2

LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7. , ..... 8 ....... 9 ...... 10

37 RK 592 0.005 .012 0.00257 CIRC 2.0 YES

* ROUTE TO STORAGE IN 18-IN RCP



38 KK 2A
39 KM RUNOFF SECTION 2A
40 KO 0 0
41 BA .00281

* RATING FOR 36" OIA PIPE
42 HQ 0 2. 4. 6. 8. 10. 12. 14. 16. 18.
43 HQ 20. 22. 24. 26. 28. 30.0 32. 34.
44 HE 0 0.51 0.71 0.88 1. 02 1.15 1. 27 1.38 1. 49 1. 60
45 HE 1.71 1. 82 1. 93 2.04 2.16 2.29 2.43 2.63
46 PH 10 0.47 0.90 1. 50

* FOR 10-YR & BA ADJUSTMENT
47 LG 0.3 0.15 8.20 0.12 86.1

* ASSUME CLAY LOAM SOIL PARAMETERS
48 UK 47 0.025 .15 100
49 RK 292 0.0020 .015 0.00063 TRAP 0 5

* GUTTER FLOW
50 RK 620 0.0020 .012 0.00281 CIRC 3.0 YES

* ROUTE TO STORAGE IN 36-IN RCP

51 KK 2B
52 KM RUNOFF SECTION 2B
53 KO 0 0
54 BA .00278

* RATING FOR 42" OIA PIPE
55 HQ 0 2. 4. 6. 8. 10. 12. 14. 16. 18.
56 HQ 20. 24. 28. 32. 36. 40.0 44. 48. 52. 53.
57 HE 0 0.48 0.68 0.83 0.96 1. 08 1.18 1. 28 1. 38 1. 47
58 HE 1. 56 1.73 1. 90 2.07 2.24 2.41 2.60 2.82 3.16 3.17
59 PH 10 0.47 0.90 1. 50

* FOR 10-YR & SA ADJUSTMENT
60 LG 0.3 0.15 8.20 0.12 84.6

* ASSUME CLAY LOAM SOIL PARAMETERS
61 UK 47 0.025 .15 100
62 RK 310 0.0010 .015 0.00063 TRAP 0 5

* GUTTER FLOW
63 RK 609 0.0020 .012 0.00278 CIRC 3.5 YES

* ROUTE TO STORAGE IN 42-IN RCP

64 KK 3A
65 KM RUNOFF SECTION 3A
66 KO 0 0
67 BA .00281

* RATING FOR 42" OIA PIPE
68 HQ 0 2. 4. 6. 8. 10. 12. 14. 16. 18.
69 HQ 20. 24. 28. 32. 36. 40.0 44. 48. 52. 53.
70 HE 0 0.48 0.68 0.83 0.96 1. 08 1.18 1. 28 1. 38 1. 47
71 HE 1.56 1.73 1.90 2.07 2.24 2.41 2.60 2.82 3.16 3.17

* FOR 10-YR & BA ADJUSTMENT
72 PH 10 0.47 0.90 1.50
73 LG 0.3 0.15 8.20 0.12 73.6



• • •
* ASSUME CLAY LOAM SOIL PARAMETERS

74 UK 47 0.025 .15 100
1 HEC-1 INPUT PAGE 3

LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10

75 RK 302 0.0020 .015 0.00063 TRAP 0 5

* GUTTER FLOW
76 RK 580 0.0020 .012 0.00281 CIRC 3.5 YES

* ROUTE TO STORAGE IN 42-IN RCP

77 KK 3B
78 KM RUNOFF SECTION 3B
79 KO 0 0
80 BA .00341

* RATING FOR 42" DIA PIPE
81 HQ 0 2. 4. 6. 8. 10. 12. 14. 16. 18.
82 HQ 20. 24. 28. 32. 36. 40.0 44. 48. 52. 52.4
83 HE 0 0.48 0.68 0 ..83 0.96 1. 08 1.18 1.28 1. 38 1.47
84 HE 1. 56 1.73 1. 90 2.07 2.24 2.41 2.60 2.82 3.16 3.28
85 PH 10 0.47 0.90 1. 50

* FOR 10-YR & BA ADJUSTMENT
86 LG 0.3 0.15 8.20 0.12 78.1

* ASSUME CLAY LOAM SOIL PARAMETERS
87 UK 47 0.025 .15 100
88 RK 300 0.0020 .015 0.00063 TRAP 0 5

* GUTTER FLOW
89 RK 100 0.0020 .012 0.00341 CIRC 3.5 YES

* ·ROUTE TO STORAGE IN 40-IN RCP

90 KK 4
91 KM STORAGE FACILITY
92 KO 0 0

* STORAGE FACILITY ROUTING THRU OPEN DETENTION POND
93 RS 1 STOR 0.0
94 SV 0 0.303 0.614 0.935 1.266 1.607 1. 957 2.319 2.691 3.075
95 SV 3.470 3.878 4.296 4.726
96 SE 0 0.25 0.5 0.75 1.0 1.25 1. 50 1.75 2.00 2.25
97 SE 2.50 2.75 3.00 3.25
98 SQ 0 0.177 0.182 0.188 0.193 0.199 0.205 0.211 0.218 0.224
99 SQ 0.231 0.238 0.244 0.251

100 ZZ
1

SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT

LINE (V) ROUTING (- - - ~) DIVERSION OR PUMP FLOW

NO. C. ) CONNECTOR «---) RETURN OF DIVERTED OR PUMPED FLOW

5 1A



v
V

16 1B ***
V
V

27 1C ***
V
V

38 2A ***
V
V

51 2B ***
V
V

64 3A ***
V
V

77 3B ***
V
V

90 4

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1*****************************************

* *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* JUN 1998 *
* VERSION 4.1 *
* *
* RUN DATE 030CT02 TIME 10:43:45 *
* *
*****************************************

***************************************

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

TOWN OF GILBERT GREENFIELD ROAD STORM DRAINAGE PN:96446-1
KINEMATIC WAVE WATERSHED MODEL 10 year storm Ray Rd Detention nr East Ca

4 10 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL

IDATE 15JUL 2 STARTING DATE
ITIME 1200 STARTING TIME

NQ 300 NUMBER OF HYDROGRAPH ORDINATES



•
NDDATE
NDTIME
ICENT

l5JUL 2
2158

19

ENDING DATE
ENDING TIME
CENTURY MARK

• •
COMPUTATION INTERVAL

TOTAL TIME BASE
.03 HOURS

9.97 HOURS

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

5 KK
*
*
*

*
lA *

*
**************

RUNOFF SECTION lA

7 KO OUTPUT CONTROr,.
IPRNT
IPLOT
QSCAL

VARIABLES
3
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

8 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00 'SUBBASIN AREA

PRECIPITATION DATA

HYPOTHETICAL STORM11 PH

5-MIN
.47

HYDRO-35
l5-MIN

.90
60-MIN

1.50

DEPTHS FOR 10-PERCENT
............... TP-40
2-HR 3-HR 6-HR

.00 .00 .00
l2-HR

.00
24-HR

.00

. . . . . . . . . .. TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

STORM AREA = . 00

12 LG GREEN AND AMPT LOSS RATE
STRTL .30

DTH .15
STARTING LOSS
MOISTURE DEFICIT



13 UK

PSIF
XKSAT
RTIMP

KINEMATIC WAVE
OVERLAND-FLOW

L
S
N

PA
DXMIN

8.20
.12

85.40

ELEMENT
47.

.0250
.150

100.0
5

WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

NO. 1
OVERLAND FLOW LENGTH
SLOPE
ROUGHNESS COEFFICIENT
PERCENT OF SUBBASIN
MINIMUM NUMBER OF DX INTERVALS

14 RK
KINEMATIC WAVE

COLLECTOR CHANNEL
L 200. CHANNEL LENGTH
S .0138 SLOPE
N .015 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE

WD .00 BOTTOM WIDTH OR DIAMETER
Z 5.00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
15 RK MAIN CHANNEL

L 450. CHANNEL LENGTH
S .0080 SLOPE
N .012 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE

WD 1. 50 BOTTOM WIDTH OR DIAMETER
Z .00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
RUPSTQ NO ROUTE UPSTREAM HYDROGRAPH

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)

PLANE1 1.57 1. 67 .54 9.40 2.90 31. 93 1.37 .29
COLLECTOR1 4.25 1. 33 .27 66.67 2.87 32.54 1. 37 5.17
MAIN 6.41 1. 25 .45 150.00 2.84 33.13 1. 37 7.31

CONTINUITY SUMMARY (AC-FT) - INFLOW= .OOOOE+OO EXCESS= .6295E-01 OUTFLOW= .6280E-01 BASIN STORAGE= .3054E-05 PERCENT ERROR= .2



• •
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

•
***

MAIN

***

6.41

***

1. 25 2.00

*** ***

2.79 34.00 1. 37

HYDROGRAPH AT STATION 1A

TOTAL RAINFALL = 1.48, TOTAL LOSS = .11, TOTAL EXCESS = 1. 37

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR

+ (CFS) (HR)
(CFS)

+ 3. . 57 O. o. o. o.
(INCHES) 1. 369 1.370 1. 370 1. 370

(AC-FT) O. O. O. O.

CUMULATIVE AREA = .00 SQ MI

COMPUTE STAGES FROM GIVEN RATING DATA

8 HQ
10 HE

***

FLOW
STAGE

***

o.
.0

***

2.
.4

4.
.6

***

6.
.8

***

8.
1.0

10.
1.2

HYDROGRAPH AT STATION 1A

MAXIMUM STAGE IS .53

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

16 KK
*
*
*

*
1B *

*
**************

RUNOFF SECTION 1B

18 KO OUTPUT CONTROL
IPRNT
I PLOT
QSCAL

VARIABLES
3
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE



19 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

HYPOTHETICAL STORM22 PH

5-MIN
.47

HYDRO-35
15-MIN

.90
60-MIN

1.50

DEPTHS FOR 10-PERCENT
............... TP-40
2-HR 3-HR 6-HR

.00 .00 .00
12-HR

.00
24-HR

.00

........... TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

STORM AREA = .00

23 LG GREEN AND AMPT
STRTL

DTH
PSIF

XKSAT
RTIMP

LOSS RATE
.30
.15

8.20
.12

84.50

STARTING LOSS
MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

KINEMATIC WAVE
24 UK OVERLAND-FLOW ELEMENT NO. 1

L 47. OVERLAND FLOW LENGTH
S .0250 SLOPE
N .150 ROUGHNESS COEFFICIENT

PA 100.0 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS

KINEMATIC WAVE
25 RK COLLECTOR CHANNEL

L 450. CHANNEL LENGTH
S .0138 SLOPE
N .015 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE

WD .00 BOTTOM WIDTH OR DIAMETER
Z 5.00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
26 RK MAIN CHANNEL

L 537. CHANNEL LENGTH
S .0050 SLOPE
N .012 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE

WD 1. 50 BOTTOM WIDTH OR DIAMETER
Z .00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
RUPSTQ YES ROUTE UPSTREAM HYDROGRAPH



• • •
***

COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP

(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)

PLANE1 1. 57 1. 67 .64 9.40 6.17 31.94 1.36 .30
COLLECTOR1 4.25 1. 33 .52 150.00 6.02 32.88 1.36 5.10
MAIN 5.07 1. 25 .56 179.00 8.65 34.19 1.37 7.43

CONTINUITY SUMMARY (AC-FT) - INFLOW= .6281E-01 EXCESS= .1326E+00 OUTFLOW= .1952E+OO BASIN STORAGE= .4492E-05 PERCENT ERROR= .1

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

***

MAIN

***

5.07

***

1.25 2.00

*** ***

8.63 34.00 1.37

TOTAL RAINFALL =

PEAK FLOW TIME

+

+

(CFS)

9.

(HR)

.57

HYDROGRAPH AT STATION 1B

1. 48, TOTAL LOSS = .12, TOTAL EXCESS = 1. 37

MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR

(CFS)
O. O. O. O.

(INCHES) 1.365 1. 365 1. 365 1.365
(AC-FT) O. O. O. O.

CUMULATIVE AREA = .00 SQ MI

COMPUTE STAGES FROM GIVEN RATING DATA

19 HQ
21 HE

***

FLOW
STAGE

***

O.
.0

***

2.
.4

4.
.6

***

6.
.8

***

8.
1.0

10.
1.2

HYDROGRAPH AT STATION 1B

MAXIMUM STAGE IS 1.07



*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

27 KK
*
*
*

*
lC *

*
**************

RUNOFF SECTION lC

29 KO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
3
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

30 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

HYPOTHETICAL STORM33 PH

5-MIN
.47

HYDRO-35
l5-MIN

.90
60-MIN

1. 50

DEPTHS FOR 10-PERCENT
. . . . . . . . . . . . . .. TP-40
2-HR 3-HR 6-HR

. .00 .00 .00
l2-HR

.00
24-HR

.00

........... TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

STORM AREA : . 00

34 LG GREEN AND AMPT
STRTL

DTH
PSIF

XKSAT
RTIMP

LOSS RATE
.30
.15

8.20
.12

97.70

STARTING LOSS
MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

35 UK
KINEMATIC WAVE

OVERLAND-FLOW
L
S
N

PA
DXMIN

ELEMENT
47.

.0250
.150

100.0
5

NO. 1
OVERLAND FLOW LENGTH
SLOPE
ROUGHNESS COEFFICIENT
PERCENT OF SUBBASIN
MINIMUM NUMBER OF .DX INTERVALS

36 RK
KINEMATIC WAVE

COLLECTOR CHANNEL
L 345.
S .0030

CHANNEL LENGTH
SLOPE



• • •
N .015 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE

WD .00 BOTTOM WIDTH OR DIAMETER
Z 5.00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
37 RK MAIN CHANNEL

L 592. CHANNEL LENGTH
S .0050 SLOPE
N .012 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE

WD 2.00 BOTTOM WIDTH OR DIAMETER
Z .00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
RUPSTQ YES ROUTE UPSTREAM HYDROGRAPH

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)

PLANE1 1.57 1. 67 .65 9.40 8.86 31. 74 1.47 .30
COLLECTOR1 1. 98 1.33 .69 115.00 8.58 33.63 1.47 2.87
MAIN 5.32 1. 25 .52 197.33 16.82 34.58 1.41 8.70

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1952E+00 EXCESS= .2011E+00 OUTFLOW= .3961E+00 BASIN STORAGE= .5301E-05 PERCENT ERROR= .0

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

***

MAIN

***

5.32

***

1.25 2.00

***

16.42

***

34.00 1.41

HYDROGRAPH AT STATION 1C

TOTAL RAINFALL = 1.48, TOTAL LOSS = .02, TOTAL EXCESS = 1.47

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR

+ (CFS) (HR)
(CFS)

+ 16. . 57 1. O. O• O.



(INCHES)
(AC-FT)

1. 415
O.

1.415
O.

1.415
O.

1.415
O.

CUMULATIVE AREA = . 01 SQ MI

COMPUTE STAGES FROM GIVEN RATING DATA

30 HQ
32 HE

***

FLOW
STAGE

***

o.
.0

***

2.
.5

4.
.6

***

6.
.8

***

8.
.9

10.
1.1

12.
1.2

14.
1.4

16.
1.5

18.
1.7

MAXIMUM STAGE IS

HYDROGRAPH AT STATION 1C

1. 56

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

38 KK
*
*
*

*
2A *

*
**************

RUNOFF SECTION 2A

40 KO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
3
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

41 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

HYPOTHETICAL STORM46 PH

5-MIN
.47

HYDRO-35
IS-MIN

.90
60-MIN

1. 50

DEPTHS FOR 10-PERCENT
............... TP-40
2-HR 3-HR 6-HR

.00 .00 .00
12-HR

.00
24-HR

.00

........... TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

47 LG

STORM AREA = .00

GREEN AND AMPT LOSS RATE
STRTL .30 STARTING LOSS



•
48 UK

DTH
PSIF

XKSAT
RTIMP

KINEMATIC WAVE
OVERLAND-FLOW

L
S
N

PA
DXMIN

.15
8.20

.12
86.10

ELEMENT
47.

.0250
.150

100.0
5

•
MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

NO.1
OVERLAND FLOW LENGTH
SLOPE
ROUGHNESS COEFFICIENT
PERCENT OF SUBBASIN
MINIMUM NUMBER OF DX INTERVALS

•

49 RK
KINEMATIC WAVE

COLLECTOR CHANNEL
L 292. CHANNEL LENGTH
S .0020 SLOPE
N .015 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE

WD .00 BOTTOM WIDTH OR DIAMETER
Z 5.00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
50 RK MAIN CHANNEL

L 620. CHANNEL LENGTH
S .0020 SLOPE
N .012 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE

WD 3.00 BOTTOM WIDTH OR DIAMETER
Z .00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
RUPSTQ YES ROUTE UPSTREAM HYDROGRAPH

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)

PLANE1 1. 57 1. 67 .55 9.40 9.49 32.30 1.38 .30
COLLECTOR1 1.62 1.33 .77 97.33 9.14 33.32 1. 38 2.47
MAIN 3.60 1.25 .52 206.67 25.15 35.25 1.40 6.78

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3961E+00 EXCESS= .206SE+00 OUTFLOW= .6026E+OO BASIN STORAGE= .6S66E-OS PERCENT ERROR= .0



'-

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

***

MAIN

***

3.60

***

1. 25 2.00

***

24.42

***

36.00 1.40

HYDROGRAPH AT STATION 2A

TOTAL RAINFALL = 1.48, TOTAL LOSS = .11, TOTAL EXCESS =

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR

+ (CFS) (HR)
(CFS)

+ 24. .60 1. 1. 1.
(INCHES) 1. 401 1.401 1.401

(AC-FT) 1. 1. 1.

CUMULATIVE AREA = .01 SQ MI

1. 38

9.97-HR

1.
1. 401

1.

COMPUTE STAGES FROM GIVEN RATING DATA

41 HQ
44 HE

***

MAXIMUM STAGE IS

FLOW O. 2.
STAGE .0 .5

FLOW 20. 22 .
STAGE 1.7 1.8

*** ***

HYDROGRAPH AT STATION

1. 95

4. 6. 8. 10. 12. 14. 16. 18.
.7 .9 1.0 1.1 1.3 1.4 1.5 1.6

24. 26. 28. 30. 32. 34.
1.9 2.0 2.2 2.3 2.4 2.6

*** ***

2A

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

51 KK
*
*
*

*
2B *

*

53 KO

**************
RUNOFF SECTION 2B

OUTPUT CONTROL VARIABLES



•
IPRNT
IPLOT
QSCAL

SUBBASIN RUNOFF DATA

•
3 PRINT CONTROL
o PLOT CONTROL

O. HYDROGRAPH PLOT SCALE

•
54 BA SUBBASIN CHARACTERISTICS

TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

HYPOTHETICAL STORM59 PH

5-MIN
.47

HYDRO-35
15-MIN

.90
60-MIN

1. 50

DEPTHS FOR 10-PERCENT
............... TP-40
2-HR 3-HR 6-HR

.00 .00 .00
12-HR

.00
24-HR

.00

........... TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

60 LG GREEN AND AMPT
STRTL

DTH
PSIF

XKSAT
RTIMP

LOSS RATE
.30
.15

8.20
.12

84.60

STORM AREA = .00

STARTING LOSS
MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

61 UK
KINEMATIC WAVE

OVERLAND-FLOW
L
S
N

PA
DXMIN

ELEMENT
47.

.0250
.150

100.0
5

NO. 1
OVERLAND FLOW LENGTH
SLOPE
ROUGHNESS' COEFFICIENT
PERCENT OF SUBBASIN
MINIMUM NUMBER OF DX INTERVALS

609.
.0020

.012
.00

CIRC
3.50

62 RK

63 RK

KINEMATIC WAVE
COLLECTOR CHANNEL

L 310.
S .0010
N .015

CA .00
SHAPE TRAP

WD .00
Z 5.00

NDXMIN 2
MAIN CHANNEL

L
S
N

CA
SHAPE

WD

CHANNEL LENGTH
SLOPE
CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA
CHANNEL SHAPE
BOTTOM WIDTH OR DIAMETER
SIDE SLOPE
MINIMUM NUMBER OF DX INTERVALS

CHANNEL LENGTH
SLOPE
CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA
CHANNEL SHAPE
BOTTOM WIDTH OR DIAMETER



Z
NDXMIN
RUPSTQ

.00 SIDE SLOPE
2 MINIMUM NUMBER OF DX INTERVALS

YES ROUTE UPSTREAM HYDROGRAPH

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)

PLANEI 1. 57 1. 67 .64 9.40 9.43 31. 93 1. 36 .30
COLLECTORI 1.14 1.33 1.01 103.33 8.77 34.58 1.37 1. 88
MAIN 3.69 1. 25 .61 203.00 32.16 36.01 1.39 7.26

CONTINUITY SUMMARY (AC-FT) - INFLOW= .6023E+00 EXCESS= .2026E+00 OUTFLOW= .8050E+00 BASIN STORAGE= .7481E-05 PERCENT ERROR= .0

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 3.69 1. 25 2.00 32.16 36.00 1. 39

*** *** *** *** ***

HYDROGRAPH AT STATION 2B

TOTAL RAINFALL = 1.48, TOTAL LOSS = .12, TOTAL EXCESS = 1.37

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR

+ (CFS) (HR)
(CFS)

+ 32. .60 2. 1. 1. 1.
(INCHES) 1.392 1.392 1.392 1.392

(AC-FT) 1.. 1. 1'. 1.

CUMULATIVE AREA = .01 SQ MI

COMPUTE STAGES FROM GIVEN RATING DATA

54 HQ FLOW O. 2. 4. 6. 8. 10. 12. 14. 16. 18.
57 HE STAGE .0 .5 .7 .8 1.0 1.1 1.2 1.3 1.4 1.5

FLOW 20. 24. 28. 32. 36. 40. 44. 48. 52. 53.
STAGE 1.6 1.7 1.9 2.1 2.2 2.4 2.6 2.8 3.2 3.2



•
*** *** *** ***

•
***

•
HYDROGRAPH AT STATION 2B

MAXIMUM STAGE IS 2.08

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

64 KK
*
*
*

*
3A *

*
**************

RUNOFF SECTION 3A

66 KO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
3
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

67 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

72 PH DEPTHS FOR 10-PERCENT HYPOTHETICAL STORM
HYDRO-35 .............. . TP-40 .............. . . .......... TP-49 ...........

5-MIN l5-MIN 60-MIN 2-HR 3-HR 6-HR l2-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
.47 .90 1. SO .00 .00 .00 .00 .00 .00 .00 .00 .00

STORM AREA = .00

73 LG GREEN AND AMPT
STRTL

DTH
PSIF

XKSAT
RTIMP

LOSS RATE
.30
.15

8.20
.12

73.60

STARTING LOSS
MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

74 UK
KINEMATIC WAVE

OVERLAND-FLOW
L
S
N

ELEMENT
47.

.0250
.150

NO. 1
OVERLAND FLOW LENGTH
SLOPE
ROUGHNESS COEFFICIENT



PA
DXMIN

100.0 PERCENT OF SUBBASIN
5 MINIMUM NUMBER OF DX INTERVALS

75 RK
KINEMATIC WAVE

COLLECTOR CHANNEL

76 RK

L
S
N

CA
SHAPE

WD
Z

NDXMIN
MAIN CHANNEL

L
S
N

CA
SHAPE

WD
Z

NDXMIN
RUPSTQ

302.
.0020

.015
.00

TRAP
.00

5.00
2

580.
.0020

.012
.00

CIRC
3.50

.00
2

YES

CHANNEL LENGTH
SLOPE
CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA
CHANNEL SHAPE
BOTTOM WIDTH OR DIAMETER
SIDE SLOPE
MINIMUM NUMBER OF DX INTERVALS

CHANNEL LENGTH
SLOPE
CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA
CHANNEL SHAPE
BOTTOM WIDTH OR DIAMETER
SIDE SLOPE
MINIMUM NUMBER OF DX INTERVALS
ROUTE UPSTREAM HYDROGRAPH

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)

PLANEI 1. 57 1. 67 .65 9.40 9.35 32.12 1. 28 .30
COLLECTORI 1.62 1. 33 .83 100.67 8.94 33.38 1. 28 2.46
MAIN 3.69 1. 25 .56 193.33 39.06 36.76 1. 37 7.50

CONTINUITY SUMMARY (AC-FT) - INFLOW= .8050E+00 EXCESS= .1921E+00 OUTFLOW= .9970E+00 BASIN STORAGE= .7582E-05 PERCENT ERROR= .0

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

***

MAIN

***

3.69

***

1.25 2.00

***

38.51

***

36.00 1. 37

HYDROGRAPH AT STATION 3A



• •
TOTAL RAINFALL = 1.48, TOTAL LOSS - .20, TOTAL EXCESS' 1.28

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR

+ (CFS) (HR)
(CFS)

+ 39. .60 2. 1. 1. 1.
(INCHES) 1.369 1. 369 1.369 1.369

(AC-FT) 1. 1. 1. 1.

CUMULATIVE AREA = .01 SQ MI

COMPUTE STAGES FROM GIVEN RATING DATA

67 HQ
70 HE

***

MAXIMUM STAGE IS

FLOW O. 2.
STAGE .0 .5

FLOW 20. 24.
STAGE 1.6 1.7

*** ***

HYDROGRAPH AT STATION

2.35

4. 6. 8. 10. 12. 14. 16. 18.
.7 .8 1.0 1.1 1.2 1.3 1.4 1.5

28. 32. 36. 40., 44. 48. 52. 53.
1.9 2.1 2.2 2.4 2.6 2.8 3.2 3.2

*** ***

3A

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

77 KK
*
*
*

*
3B *

*
**************

RUNOFF SECTION 3B

79 KO OUTPUT CONTROL
IPRNT
I PLOT
QSCAL

VARIABLES
3
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

80 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA



85 PH DEPTHS FOR 10-PERCENT HYPOTHETICAL STORM
HYDRO-35 .............. . TP-40 ............... . .......... TP-49 . ..........

5-MIN 15-MIN 60-MIN 2-HR 3-HR "6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
.47 .90 1. 50 .00 .00 .00 .00 .00 .00 .00 .00 .00

STORM AREA = .00

86 LG GREEN AND AMPT
STRTL

DTH
PSIF

XKSAT
RTIMP

LOSS RATE
.30
.15

8.20
.12

78.10

STARTING LOSS
MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

87 UK
KINEMATIC WAVE

OVERLAND-FLOW
L
S
N

PA
DXMIN

ELEMENT
47.

.0250
.150

100.0
5

NO. 1
OVERLAND FLOW LENGTH
SLOPE
ROUGHNESS COEFFICIENT
PERCENT OF SUBBASIN

'MINIMUM NUMBER OF DX INTERVALS

100.
.0020

.012
.00

CIRC
3.50

.00
2

YES

88 RK

89 RK

KINEMATIC WAVE
COLLECTOR CHANNEL

L 300.
S .0020
N .015

CA .00
SHAPE TRAP

WD .00
Z 5.00

NDXMIN 2
MAIN CHANNEL

L
S
N

CA
SHAPE

WD
Z

NDXMIN
RUPSTQ

CHANNEL LENGTH
SLOPE
CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA
CHANNEL SHAPE
BOTTOM WIDTH OR DIAMETER
SIDE SLOPE
MINIMUM NUMBER OF DX INTERVALS

CHANNEL LENGTH
SLOPE
CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA
CHANNEL SHAPE
BOTTOM WIDTH OR DIAMETER
SIDE SLOPE

_ MINIMUM NUMBER OF DX INTERVALS
ROUTE UPSTREAM HYDROGRAPH

***
*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT



• •
*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY PROBLEMS MAY RESULT

COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP

(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY

(MIN) (FT) (CFS) (MIN) (IN) (FPS)

PLANE1 1. 57 1.67 .62 9.40 11.35 32.29 1.31 .30
COLLECTOR1 1. 62 1. 33 .74 100.00 10.93 33.69 1.31 2.45
MAIN 3.69 1.25 .13 33.33 47.37 35.88 1. 36 7.86

•

CONTINUITY SUMMARY (AC-FT) - INFLOW= .9969E+00 EXCESS= .2394E+00 OUTFLOW= .1236E+Q1 BASIN STORAGE= .5548E-05 PERCENT ERROR= .0

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

***

MAIN

***

3.69

***

1.25 2.00

***

47.37

***

36.00 :1..36

HYDROGRAPH AT STATION 3B

TOTAL RAINFALL = 1.48, TOTAL LOSS .17, TOTAL EXCESS = 1. 32

+

PEAK FLOW

(CFS)

TIME

(HR)
6-HR

(CFS)

MAXIMUM AVERAGE FLOW
24-HR 72-HR 9.97-HR



+ 47. .60 2. 2. 2.
(INCHES) 1.360 1. 360 1.360

(AC-FT) 1. 1. 1.

CUMULATIVE AREA = .02 SQ MI

COMPUTE STAGES FROM GIVEN RATING DATA

2.
1. 360

1.

80 HQ
83 HE

***

MAXIMUM STAGE IS

FLOW O. 2.
STAGE .0 .5

FLOW 20. 24.
STAGE 1.6 1.7

*** ***

HYDROGRAPH AT STATION

2.79

4. 6. 8. 10. 12. 14. 16. 18.
.7 .8 1.0 1.1 1.2 1.3 1.4 1.5

28. 32. 36. 40. 44. 48. 52. 52.
1.9 2.1 2.2 2.4 2.6 2.8 3.2 3.3

*** ***

3B

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

90 KK
*
*
*

*
4 *

*
**************

STORAGE FACILITY

92 KO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
3
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

93 RS

94 SV

96 SE

HYDROGRAPH ROUTING DATA

STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES

ITYP STOR TYPE OF INITIAL CONDITION
RSVRIC .00 INITIAL CONDITION

X .00 WORKING R AND D COEFFICIENT

STORAGE .0 .3 .6 .9 1.3 1.6 2.0 2.3 2.7 3.1
3.5 3.9 4.3 4.7

ELEVATION .00 .25 .50 .75 1. 00 1. 25 1.50 1. 75 2.00 2.25
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2.50 2.75 3.00 3.25

98 SQ DISCHARGE O. O. O. O. O. O. O. O. O. O.
O. O. O. O.

***

*** *** *** *** ***

HYDROGRAPH AT STATION 4

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR n-HR 9.97-HR

+ (CFS) (HR)
(CFS)

+ o. 1. 63 O. O. o. o.
(INCHES) .104 .165 .165 .165

(AC-FT) O. O. O. O.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR n-HR 9.97-HR

+ (AC-FT) (HR)
1. 1. 60 1. 1. 1. 1.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR n-HR 9.97-HR

+ (FEET) (HR)
.96 1. 70 .93 .86 .86 .86

CUMULATIVE AREA = .02 SQ MI

1

RUNOFF SUMMARY
FLOW 'IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE

+ 6-HOUR 24-HOUR n-HOUR

HYDROGRAPH AT
+ 1A 3. . 57 O. O. o. .00

HYDROGRAPH AT
+ 1B 9. .57 O. O. O. .00

HYDROGRAPH AT
+ 1C 16. .57 1. O. O. .01

HYDROGRAPH AT



+ 2A 2'l. .60 1 .. 1. 1. .01

HYDROGRAPH AT
+ 2B 32. .60 2. 1. 1. .01

HYDROGRAPH AT
+ 3A 39. .60 2. 1. 1. .01

HYDROGRAPH AT
+ 3B 47. . 60 2 . 2. 2. .02

ROUTED TO
+ 4 O. 1.63 O. O. O. .02
+ .96 1.70
1

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)

INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME
PEAK PEAK

(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN)

1A MANE .45 2.84 33.13 1. 37 2.00 2.79 34.00 1.37

CONTINUITY SUMMARY (AC-FT) - INFLOW= .OOOOE+OO EXCESS= .6295E-01 OUTFLOW= .6280E-01 BASIN STORAGE= .3054E-05 PERCENT ERROR= .2

1B MANE .56 8.65 34.19 1. 37 2.00 8.63 34.00 1. 37

CONTINUITY SUMMARY (AC-FT) - INFLOW= .6281E-01 EXCESS= .1326E+00 OUTFLOW= .1952E+00 BASIN STORAGE= .4492E-05 PERCENT ERROR= .1

1C MANE .52 16.82 34.58 1.41 2.00 16.42 34.00 1. 41

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1952E+00 EXCESS= .2011E+00 OUTFLOW= .3961E+00 BASIN STORAGE= .5301E-05 PERCENT ERROR= .0

2A MANE .52 25.15 35.25 1. 40 2.00 24.42 36.00 1.40

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3961E+00 EXCESS= .2065E+OO OUTFLOW= .6026E+00 BASIN STORAGE= .6566E-05 PERCENT ERROR= .0

2B MANE .61 32.16 36.01 1. 39 2.00 32.16 36.00 1. 39
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CONTINUITY SUMMARY (AC-FT) - INFLOW= .6023E+00 EXCESS= .2026E+00 OUTFLOW= .8050E+00 BASIN STORAGE= .7481E-05 PERCENT ERROR= .0

3A MANE .56 39.06 36.76 1.37 2.00 38.51 36.00 1. 37

CONTINUITY SUMMARY (AC-FT) - INFLOW= .8050E+00 EXCESS= .1921E+00 OUTFLOW= .9970E+00 BASIN STORAGE= .7582E-05 PERCENT ERROR= .0

3B MANE .13 47.37 35.88 1.36 2.00 47.37 36.00 1.36

CONTINUITY SUMMARY (AC-FT) - INFLOW= .9969E+00 EXCESS= .2394E+00 OUTFLOW= .1236E+01 BASIN STORAGE= .5548E-05 PERCENT ERROR= .0

*** NORMAL END OF HEC-1 ***



•

•

•



" ' '.;.

. ,.

,,' ..-.

3

2

0.6

9.5

'0.4.

'. 0,8
". -

(f
(,.,T3fS)

50

:40

"

.30
, , ,

'. -.
'. ·io· "-. .......

.. .., .

.10

... - O':·.~.··
~ " '. ..,
>"

20.

40.

10'
9
8'

,'7

6

5

4'

l-T.
rF~T)

80
70
sp
50-

",

-.. --"

...- ;

• .•~:< . " ......

-... '

."

1IJ
::z
~:::i' .

.,.<.!)

. ,~.

0.2

:,.

ciQ3
0.04

0.06 .

~o.08
0.1' ,.

. .' ~ .

S((. Se .',

.·,0:0.1,·~

,,

.'L:r =.'3'4· FT.'
, t ~_.

. >.

. "'

Q;~

0.004

·s

"., .

.~. '.' .

:J..~·r'S~ '~." G.. 1'.;-"", , . -.. ' _ .o,

r - .' .
. t-W"·· . .

' ..

',..

. ,

0.02

"

0.01·

.........;'

fOR· 9~rre .C~OSS. SL~:. USE S.. F~'sn
.! '. ''-. ~ ,

Si'" s..... s:;, E",· 1 Sw ... a/w

.j E.xAMPLE: -',
," .:~ c;.VEN': ·n;:;o.OI6·~ .S;O:Ol:··

i. :s:..~O.P.2'.'t', Q:.4 FT3/S.· '.

i.

:.. n

..~....

' ..

....

. ,., .'

,·t.

\,

' ..:.-,.
'':.;.:

. ".... .....
"'';-

•

• '

. .th~rt.9.J:urb""opening ~lD.d slotted drain' inlet·length forjotal inter.ception.-. ,.- ~ . ~ ',.. . . .

......
. ,
,'c'

.~



Job No. _

ENGINEERS INC.
Vol./Sheet No. of__

ContracVClient G ~\?.E.~ \=\ E ..\.J!> j ~f\'r RoA~S - "o~ at: G \\""~E»-'\

Phase/Subject "t..~~~ N

Design Topic rN.LET ~~~" ~vttE~<.. ~f\<..."-"T"'i

Made By d.\4> Date laloL. Checked By Date Page No. _

~ ~~""\..IJ'..'- f-\.~'-l at:- C;\J\TE~ f>EA-\(. 'FLC>u..)

\O-'t£-~ ~~~\6,,-\ '5T~'

I~

S\ +<:£:> :

'-\'0\-'50

I{CGr <OO~
L.\3-\-~

v--\ S '0..,./ Z. .~\

~S() ~.~ (O ..1,S

3 \ 0 S, I I..L<do

GJo B~S 5. 'be
\

~~ Sf)-\1"\ t:-.. \\>..:X.) c. B:=,

l{,~+ G:b~~

t.{"2.. ;- 00

t..f2..;-OD:

7:>"ltq.o

"bl-\"to~

~1..-+<t'i;

~L.;-c!l'S "

'2,.'\-t1o

GIT58,

3-),:\"lU

"2..~+l.lo~

7..."l. 't~

Rtt'--I
l~

\ ~':J

t L

2.,~

L~

?,'i

~~

\~.,..q :
1'-\ "'f 00

IL.\..+CO;
~+'EP

. ct.+ So:

·4.t\~

-(-l+\~~

...U1" '12J
~\T 'it.:
"bS+,g
'"3 '51"~;
1.Q..-t (",1

1.."\-t6"t ':
1..¢ t8fl

(;) ,2.0

LO() 5 "l '2. ,'81

Ltc; '-' S,I ,cS'. c(.

3LtS t,9 ~,5~

?.~1. '2,.'0 '1 r \'1

3~b L9 &/11

60(., '2.,S t$/t LA

-:SOD '2..., 'S ~o.'1~

\~~y

),D{

"2... ..IS

'2.."1.~
Z.,ll
"2._1...4

6Jo~



"1.:

" . ;

. '.

..... I

~. . ~. i ..

. , .
:. '. 'l. '. '~ ,,'.,

,. ,': ",

. . .~

• 1 .;~••• 'f ~ .
" CO " ,,"

" ..-: "$: ~ •

.. "".' ..l

.. '."
,

... 3d~ '. 40.

FLOW

S' 6., 7 8.!, 9 104:
"
. ;

. DISCHARGE, .Q". {FT3/S1

Cii:~rt .1>2. Depressed curb-opening i~l~t c~pacity in sunip locations.. .:. '. ,

,..

".

~ .'

••

, '
"'.

". -I '

•

.·L " '\.. '

"'.",; ~.,

+.,
, ;-V

, :~~, .
....

..
" ..

I, - 1.

_ '."i,... -....
",

•... : ..

.
I .' ,

' •." ... "



.~.

.~. - I

i7"r. .,

'l--o . '00
1"1" 0 oo:I"J o•

.q- ,~"

Ll2L£NGJ"HOF CURB" m;NI~~

A:!IJLh

' .

"'

;-

;-

-, 0

o ,

-0,

.,.

....
"'='c
I:

-.~

. ,~, ", . 1.., '. '.. t. -., 'r..., . l" '1:_

Ch~ri 13. CU~b~ope~Jig Inl~t :capacitycin sU~P l(j:cations"~'
. "'..

0,

-0 ,

1.

;'t..

, ·i ..

·0'

". -i.

- I
.,
". "0

'" ..

"'­,
"-

'.



•
I~

• •

1194

- gfn~~~~cIT~~~ d6~nstts,.~;t,~ ~~:~;sb~~Jom
drains shCln be pl~ced to meet field
conditions. Std C-15.70.

6' when H Is 8' or less.
S' when H Is CJre~ter thCln B'.
See Section 8-B. Std C·15.10.

2'-10' min when L 3'
3'-0' min when L 6'
3'-2- min when L to'
3'·1" min when L 11'

CATCH BASIN. TYPE 3

STATE OF ARIZONA
DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
STANDARD DRAWINGS

()t

13.

GENERAL NOTES
I. Type 3 ~ sump only.

2. Type 3-Wlno <Illustrated). sump wIth wlnQ
bBsln upstre"m.

3. ~r~; ~~~,c;.U.~I:c~I~?de~ump with symetrlcor

4. PIpes CO" be pl"ced In any won except won
"djClcent to wIno basIn.

5. Sump floor sholl h"ve " wood trowel finish
"nd " minImum slope of 4:1 In "II directions
tOWc:lrd outlet pipe•

6. Gutter depression sh~lI be w~rped to openlno
C1ccordlno to Std C-15.10.

1. All structural steel shall be ASTM A36.

8. Nose ~nc;lle. fr~me "nd cover shall be c;llven
one shop coot of No. I point.

9. All concrete shall be closs B.

10. All relnforclnc;l bors shCln be -4. 1'-6' C to C

~~~ho~~~I~ea~~ l!f~oc~:;lnt~I~~~ld:x~:p~a~~
shown•

II. Curb openrnCJ ore15 (sQ ft) per Inch of curb
-h' + outter depression = curb openlnCJ lenoth
(ftl x 0.0833.

12. Weldlno sh1511 be In Clccordonce with St15nd"rd
Weldlno SpeclflcCltlons.

Gutter Depression
CIS Specified
Std C-IS.70

Norm"l Gutter Slope

Sor

DETAIL NO.4

2'-9" ~

SECTION B-B

DETAIL NO. I

{==~=.3S:

Curb Support Anchor
I'. BClr with 3". 90" Bend

CI "nd b Bors
DatoU No.4

Nose Angle "nd Anchors
4' U15X Anchor Sp"clno
Deton No. I

DETAIL NO.3

4.: R I
.!.!lelJ

Y. Checkered PI15te Cover

Wino e"sln

\

Curb Support Anchors
4' M"x Anchor SpClclno
Detail No. I

PLAN

Miter frClme sections 45"
butt weld and surface Qrlnd

SECTION A-A

~:

/
~

l-B

Sump

Cover ~nd Fr~me

DatoU No.3

A

L

?{,' Holes

CD Locotlon 155
Shown on Pions

DETAIL NO.2

" 8~rs. 6' C to c /
See Detc'lIs No. I cmd .4l

-3 Sors. 3Yz' C to C
lTypl
.12.~,:,1l No.1

\
~l

4"

Y~"ORod ./
Bent Up Ends

Note:
RelnforclntJ bors shown
.,re far"" roof slc'b ani)'.
See Sections for other
Relnfor-clnQ.
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GENERAL NOTES

Grade to Oreln
t.I.dl~n Ditch

A

~'

A

{ of Medl4n
Or41n40e Ditch

I. Apron sholl be AC or" portland cement concrete
45 specified on plans,

2. All concrete sholl be Class B,

3. Gratlno shan be fabricated of structural steel.

4. Structural steel Shc5l1 be In occor'd<5nce with ASTM
A36,

5. Welding sholl be In (Iccordonce wIth Stonoc5rd
Welding SpecifIcations.

6. Grotlno assembly shOll be Qlven one ShOP coot of
No, I p~lnt,

1. 'H' Indicated on plans,

• 8 0 When Woll HelQht Exceeds 8'

T/94

24 0 Outlet Pipe

M(Jtch Medl4n
Cross Slope (Typ.)

/
~'

CATCH BASiN, MEDIAN
FLUSH

STATE OF ARIZONA
DEPARTMENT OF TRANSPORTATiON

DIVISION OF HIGHWAYS
STANDARD DRAWINGS

SECTION B-B

dLJ~

o MEDIAN DITCH GRADE DETAIL

Cutoff Wolls Some
Material as Apron

-4 Bors, "-0' C to C
Hor-lz and Vert, lYzo
Cleor' to Inside of Woll
No Bottom Relnforcln

o Grode to Oroln
t.I.dl~n Ditch
to Moten
Grote Elevotlon

Apron

~'

4-Yz o x4° Bolt
Anchors. Bend 45-

G) Grote Elevation
See Plans

B~
PLAN

SECTION A-A

DETAIL NO.1

L 3'x3).o' 'x).o' •

CD Locotlon os
Shown on PI4ns

CD Elevation Controlled
by Sides of the Apron

ell tal1 Dike Slope or
Medl4n Ditch Gr"4de.

~11~~e~e~e2~~~~1 )

i'

~-Y2'X~' Bolt
Ancnors. Bend 45-

GRA TING DETAIL

~:5/r~~f B4r"S
nyp}

CD PERSPECTIVE

\ - G
0

'---;}

N

~l
-~

I 3' II
4-S/s° Holes
ITyp}
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PANEL 2680 OF 4350
(SEE MAP INDEX FOR PANELS NOT PRINTEDI

APPROXIMATE SCALE IN FEET

1000 a 1000
==-"3 E3 E9 I

MAP NUMBER
04013C2680 G

040031 2680

1)400411 2680~ILEi~~' 11.,)'0,-'/1\: ,)F
,~\ ..,nI(>JP'" (rYJ'~l".

tJNI!\CCFlPORAIFrl ~PF.4'i

CONTAINS.
<;9Mr'AumiY

FIRM
FLOOD INSURANCE RATE MAP

MARICOPA COUNTY,
ARIZONA AND
INCORPORATED AREAS

111°45'00"
33°22'30"

RM1142 1286.45 Brass cap at the intersect ian of
Tremaine Street and Higley Road.

ELEVATION REFERENCE MARKS
REFERENCE ELEVATION

MARK (FEET NGVD) DESCRIPTION OF LOCATION

1
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TABLE 1 (P~ of 2)
sum-ary of ~ , surface Elevations
Eastem C8l'N.
Gilbert-Chandler Flood Insurance Study
March 19'J1

location

Approximately one-half mile north of Queen Creek Road

Approximately one-half mile north of Queen Creek Road

Ryan Road north approxilrlately one-half mile

Germann Road north approximately one-half mile

One-quarter mile south of Pecos Road to one-half mile
north of Pecos 'Road

Chandler Blvd north to Val Vista Road

Val Vista Road north to Ray Road

Ra? Road north of the SPRR

SPRR north to liarner Road

liarner Road north approximately one-half mile

Approximately one-quarter mile south of Elliot Road

South side of Elliot Road

Elliot Road. north to Guadalupe Road

Elliot Road north to Guadalupe Road

Guadalupe Road, north to Houston Road

Houston Road florth to Baseline Road

Baseline Road north to Superstition Free~ay

-~

Approx imate liater
Station Location Cross Section Surface Elevation

212+10 5074 1261.2'

212+60 BK = 5073 1261.2'
217+70 AHD

218+40 - 245+50 5072 5070 (ponded) 1259.8

253+10 279+20 5068 5065.2 (ponded) 1262.5

293+80 • 369+00 5064 - 5055 (ponded) 1264.9

389+60 • 403+50 5054 5051 (ponded) 1265.8

404+00 - 433+50 5049 5042 (ponded) 1266.6

433+80 . 467+40 5041 5038 ( ponded) 1267.7
\=cR.

477+70 - 509+20 5037 5033 (ponded) 1271.4 ~c:1SO~~

509+40 - 538+25 5032 - 5027 (ponded) 1273.2
lf~~
~

552+45 BK = 5026 1277.3
556+30 AHD

571+30 5025 1277.1'

571+90 . 599+00 5024 5020 (ponded) 1277.1

599+00 . 625+10 5020 5017 (ponded) 1277.7

625+60 - 652+90 5016 5012 (ponded) 1279.4

653+30 . 679+20 5011 . 5007.1 (ponded) 1280.8

679+60 • 700+00 5007 - 5001 (ponded) 1282.4

'Flowing water overtops the canal bank. The elevation of the canal maintenance road plus 6 inches is used.
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APPENDIX 2

TABLE OF CONTENTS
Pump Station Facilities
Section I - Site Plan & Profile
Section 2 - Comparative Routings for Alternative Pump Station Capacities
Section 3 - Wet Well Sizing
Section 4 - Selected Stormwater Pump Data
Section 5 - Nuisance Pump Data
Section 6 - Pipe Hydraulic Analyses
Section 7 - PipeNalve Selection
Section 8 - Pump Cost Data
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CONSTRUCTION NOTES
® Install 36" RGRCP Storm DraTn PIpe

290 LF

5 @ Install 16" DIP Foroe MaIn Z12 SF

" @ Install 6" DJP Force MaIn
~ 90 SF

." @ Install Pump StationQ3 1 LS

~ :;:::
c:: ®
~

Install Valve Vault 1 LS

® Install DIscharge Box Per Ofl
1 LS

® Install 36" End Section--- 1 EA

@ RIp-Rap Per 90 CY

@ 7' Screen Wall Per Ofl .See Sheet 215 LF

..- @ kress Gate Per Off ,See Sheet 1 EA
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Notes:
1. For Site GradIng See Drafnage Plan
2. Elevations Shown are on AOOT Datum.
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40
i

20

SCALE IN FEET

SHEETbZOF2!Ik

20 0
~---

TOWN OF GILBERT

M.WAVERING 01/03

~C>TE:: ~i;)~T !)~,~~

TDW~ of" ~IL~~f.l:-'T t7~WM

\. CSS I l-O'N~..

O
TWO WORKlNC DAYS

BEFORE YOU DIe CAt..lJ

263-1100
1-8OO-STAKE-rr

OCSIGli
OOAWN

I
1
1
1

J1260

SUBSECTION A

.300r - - - - - - r - - - - - - r - - - - - -.- - - - - - -,- - - - - -,- - - - - -,. - - - - - - T - - - - - - r - - - - - -.- - - - - - -1- - - - - - -.- - -'- - -, - - - - - - 'T - - - - - - r - - - - - - C - - - - - -1- - - - - - -.- - - - - - , - - - - - -1 - - - - - - T - - - - - - r - - - - - -r - - - - - -1- - - - - -,- - - - - -.,

: : : : : : : : : : : : : : : : : : Wet welt. : : : : : : :
: : : : : : : : : : : : : : : : : : (See PilfnP StatIon Plans) : : : : : :

1290~ - - - - - -:- - - - - - -:- - - - - - -: - - - - - - ~ - - - - - -+------ ~ --- - --:- ----- -:- --- ---:- ----- ~ ------f------~ ------~ ------:- ------:- ------: ------:------+-- -- -- ~ - - -1fa~ -RiIft - -:- - - - - - -:- - - - - - ~ - - - - - - ~ - - - - - - ~
I I I I I I I I I I I I I I I Tl ~Will I I I I I I I I
1 1 1 1 1 1 1 I 1 Top Wall 1 1 Pump'Dlscharge ,OPe e" 1 " I 1 1
I 1 1 1 1 1 1 I 1 EL ....lZTl 55' 1 ZT 1 1 1276. 1 I 1 1 I 1 I 1 1

1280l ~ __gras1f;tszi?~1s-'ALm-L J 1 i ~ ~ ~ __: L _~L_=~~ _~·~~__ 1 ~_ --_ -_~ : -:-- --- _J __ - 1_ ---_1 -~- -- --t:~~~~~ _r~~ : J1280
I I I I I I I I I I I I I I I t I I I I I I
I I I I I I I I I I I I I I I I I I I I I I I I

: : ..--~----~----~----~---_:- ' ..1__ __: .... _: ~ ~__ '-+ ~ +_ ~- .... ,-~ : : ~-_/, I

I I I I I I I I I I I I I I I I I

1270L~_1 : I ~ ~______ I I ~ l ~ ----~ ~ : ~ J ~1270

: ~ ~./ : : : Irwert : : : Ret In/ng Wal1 : Sta 29-1j90 0' :
I _--i Irwert: 1 ~6"Xl90': 1 1 : : 1271.0 1 127.30 : :: : RIm EL%1252.97_:
!.- ~ I 1269.55 1 ':!)=O.Ol94ftil 1 1 I I I 1 1 1 1 11260' I I I I I I I ,} I I I I I I I I I,- - - - - - +-- - - - - -'- - - - - - -1- - - - - - --'- - - - -- ... - - - -- - ~ +- '- -t- 1 -J6.... -F-.M-.-{)JsclJarg~ _ - - - - _,_ - -- - -1_ - - - - -... - - - - ~ -- - -- - +- - - _ - , -, _

: : : : : : : : : : : PI rryp) : : : : : : : : :
I I I I I I I I I I I I I I I I I I I I

: : : : : : : : : : : : : Air :Reloose ::::::::
1250~ ~ : ~- ~ ~ ~ ~ : ~ ~ ~ : ~iJfYe_($~__ _ ~ ~ ~ ~ ------r--- _ I 1 ~-- j1250

I I I I I I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I I 1 I I I I 1 I
I 1 I I I I I I I I I I I I I I I I I
I I I I I I I I I I I I I 1 I I I I I
I I I I I I I I I 1 I I I I I I I I

1240~ ~ ~ : ~ ~ ~ ~ ~ ~ : ~ ~ ~ ~ ~ : :_ _ ~ ~ ~ : ~ ~ 12401-::::+=+=-+- ...,....,...,....,-,- -1
I I I I I I I I I I I I I I I I I I I I I I I I lEV. DATE BY OCSOUPTlON

: : : : : : : : : : : : : : : : :: : len: : : :
1 1 1 1 1 1 , I I , I 1 I 1 1 1 1 1 1243.05 1 1 1

1230~------:-------:------~------~------+------~------: : : ~------~------~------~------~-----If<Hert .16~-lRlet-PIne------:------~------~------i1230 GREENFIELD. RAY AND UPRR UNDERPASSES

: : : : : : :: :::::: S=O.OO:-tt 1 : : : : t------D=R:OA.I..N:OArG"'E~-----,r::P~R::E:-:L:-::I":'"M:-I:-:N:7":"A::R:7Y:-i
I I I I I I I I I I I I I I I I I I

1 1 1 1 1 I I 1 1 1 1 1 1 I I I I 1 FORCE MAIN 60%
1220f- - -- -- ~- -----1------+-----+-----~-- -- --1-- ---- t--- --- -- ----j----- -+------i- -----~---- -- f-- --- -~ -- ----~ -- ----1- -----+---- -~-- ----f-- ----t-- --- -~- ---- -1- --- -- +--- ---j-- --- -~ 1220t-__P_L_A_N::I::&-;:~-P-:R-~::F::"I-L-...E-:-S-H-E-E-T---l N~~V~~~

: : : : : : :: ::::::::::::::::: ~~~ CONSTRUCTION
I I I I I I I I I I I I I I I I I I I I I I I I I 11IICA ElIIaUtm:C::RS INC. OR

1210~ : : ~ ~ 1 ~ ~ : : ~ 1 ~ ~ : : : ~ l ~ ~ : : ~ ~ ~ 1210 t----,--="-'=;HME~~-"-'=:..,--;;D:;ATE;;:--l RECORD ING
P.COLE 01/03 owe NO. 0-2.1
R.STEELE/K.YOUNG 01/03

01/30/03
0e,13,47 AM

O:\JOBS\69446 (G.-ocnfleld ond Roy Aood)\Ccdd\Tron~\69446fm0I.dgn TRACS NO. HG259 01 C 202-C-508
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20

SCALE IN FEET

01/03 OWG NO. PG-2
Ol/03
01/03

202-C-508

HlCA ERQIRURI IIC.

M.WAVERING

P.COLE
R.STEELE/K.YOUNG

DRAINAGE PREL I MI NARY

PUMP STATION 600/0
SITE PLAN REV lEW

NOT FOR
CONSTRUCTION

OR
DATI RECORD I NG

TOWN OF GILBERT

GREENFIELD, RAY AND UPRR UNDERPASSES

20 0

~---

O
T1IOIORKlHCDAYS

IllEFDRE YOU Ole;; CAU.t

263-1100
1-8OG-STAKE-IT

OCSIGH
mAIN
O£cmJ

IU. DATE BY

dO-- -

rro--

A

--tt--t----tt-P"l OJ --

TRACS NO. H6259 01 C

/.---'=---Iff--f--J#-
-..oP-----H-OPf-W---OP-

-- --dO

SUBSECTION

I
I

I
I

I
I
I
I
I

11

UPRR CST
tP.4R

<10-- --dD

~~) \
~ ~0 70"Gas

___--~=~nt

Q:'JOBS\6q~4G (Crcenfleld end Roy RoadI\Codd\Struct.\60%jlubml't.'tol\Pump St.otlon\PG-2.dgn

12.4r

CENTER of CURVE CONTROL DATA ,-

N E PoInt No.
/

PoInt No. N E /

Q] 845542.31 753446.09 []J 8456T7.4O 753316.08

[g] 845616.31 753515.38 ~ 845747.34 753191.48

rn 845685.60 753441.44 [ll] 845613.24 753388.33 o 8'H Masonory Wall See DetaT!
Sht xx 387 Un Ft

[i] 845611.65 753312.15 1m 845658.81 753525.14

[[] 845578.48 753465.43 ~ 845638.68 753494.66
® 16'X8' H Double SwIng Gate

x Eaper Detail. See Sht Xx

[K] 845594.66 753480.48 IBl 845569.68 753405.32 a o PumpIng Statlon See Struct.
-q" Mech. & £lec. Plans 1 LS

[I] ~ a845621.97 753493.74 xx xx 0:::: 8) ElectrIc Panel See £lec Plan
1m 845629.44 753513.07 ~

xx
xx xx

NOTE:
® SIte PavIng per MAG Std Det

RadIus =5' Unless Noted otherwIse. 200 Type F 1014 Sq Yds

--------------,.----- NEW rQ ---ff-,o-+-
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OFt.4.WAVERING 01/03 SHEET
R.STEELE/K.YOUNG 01/03
P.COLE 01/03 DWG NO. C-3.14

Note: RI ht
ExIstIng Ground LInes Left and g
NQt Shown.

GREENFIELD, RAY AND UPRR UNDERPASSES

UTLITIES PREL 1M INARY
GREENFIELD ROAD 600/0

PROFILE SHEET REV lEW
STA 26+00 to STA 30+00 NOT FOR

I~CA CONST~~CT ION
I~CA ~~QI~~~Ra I~C. RECORD I NG

HAlE DATE

O
TWO WORKINC DAYS

BEFORE YOU ole CAlL

263-1100
1-800-sTAKE-IT

OCS1GN

Q£CI(£J)

.1 ISHEETI TOTAL I AS BUILT1266 r ~:c~c:; STAn: I PROJECT NO. NO. -t SHEETS1

26+00

-,- - - - - -, r 9 ARIZ. I 202-C-50B I-------------r-------------'------~------~------7------~ , , : -r r-----f----: 1 , j i !202L MA 040 I1266
'" ----,-------------, , , ' , , , ' , " '" '" '1262 NOTES

,-------------c6"-"'-C- '" '" ' , , : ' , , : : ' , : : ' , : : ' , ~ l ~C~O~N~S:.T~R~~UC~T~I~O~N:.._:....:.::....:~:...:.... 1' : : 0 ": <0 '" '" • ' 0 '" '" :" '",: ' : : : ' , : : ' ~ ; + , "'.- : ._,- :
' , ,+ '" '" ~ ": '" : '" o' '" ~"l "'''' "', ; - '''' , ' ___ _, - '_' ,- - __,- _ , "" '" "', 0 '" '" ' , : ,: : :~KJ~ ,1,t;;KJ ' • !ii,1?> 'i: ,:&---8~---~~::t-~-~ilC '---"'",,"---a"'-;::---;"~~ : o,,[\j ",~a 0",0; """'''l: o~~ :t:>\)'''l: o~>i: : ' :\262:----~------~~"'{\-~~"'--:-{(l"'~ir--~((l~ ~:gKJ R[ljKJ::. "'~ 'i::;]:g ?~~ ''i'.;~: ':'::;;<1 'i:~~~ ?~~ ~~~: ~t<)~ ci)~~: ~@Kl: : : :1258

': : :1;; "I" ~ Il,r: : e; ~foi .., ~~ ~ ~~ :~ ~~ i ~~;C t;; ~~ ~~L~ KJ\,!_ ~ _~ ~~ __ i!;J ~ t(l ¥]\;!- ~~ ~ _t(l \@~ ,::~"~::;;"~ :-- :-- :
: ' ~ , , : "'~ "''!>'''---1i;<>I-C--c-t54tl---'''''"~---~''c> ,~"i7c>, ~"<j ~"C> ~"C> """C>' ~"~1;;"r:,,,,,,I"]' , I I

125
8' : c, - - ~ -- --,---- -,---- - : ' ''''''1 ",,,I" 1;;,,1", 1;;">0; 1;;<>1" ",,,I" "'''I'': "''', '\' ~ : : :1254

l, - - - - - - r - - '-2..8800;: -? 6:A1vi·/ I : '" :', I, :": ' , ..J

' , , <. ~.. -2~. , " , , ,---, ,: ' , I , '~7. -(:·2.0007, I -? 0000'" I I ., ' I ,

I , I, I <::... 7. -J 8fv.V),/ - L 1;1::"';;:'-'/ - a 1c:N17. ,j 40007. I I ,: ' , , , : ' , -----,---,-"'r'''' -- .~~ ---r.36007. '--1.12007. -0.92007. -0."'007. -n.48OO7. -0.2400'(. -0.04007. .•~ .~. .: , , ,' , , , ----'------,-, " ~ y , , , ,1254: : , ,-------,------,-- : , , : : ' ': " :'::'"

: : : : : : : : : : : : : : , Gutter LI~ Lt ----:------;-----+-----:-----+-----c------:------:---- __ ,I , , , , I , I I ' I .'~ ~ ~ l -r~~--r-Cu-r-f5-[f--:-- , , I , I I I I ,I , I , , ' , , '-ExI .....rvr ' , , L.,~I"" , I op 0 "', I , I I , ,' , , , "- ----- ~ --- - - - , -- ---- .- -- -- --, "".. ' '" , , , , , , , , ,~------,------.------,------, : : , ,Gr"'ndLr" : ' 'If- : : : ' , : : , , ,1270

' : : : : ' , : :. Cst, ' , :, '., , , ' , _l : , , :------~------~
I , " I" 11 I I '/ 1~ '" _-, -L-~:::----:-::,=---=-~---J--~--=-.::!-:....-_==_-_ _+-- __ r----L-- __ 1 , , ,' , , , : ' , , , ' , , 0- __ 0> __ <---,-----, , ' , , , ' , , , ,
I , , I , ' , 1 - I- - - - L ,- - - - 1", I 800' VC I , , : ' , I : 1 , , ,
' , , , , ,- - ~ e_-, , c++ , """"'"1270~------l------1_- ,~----, :- : ' , " Se:;,n 494' , ":" I : ' , ,

' ' , , , , " +~, "'" " -c - - - - - -,- - - - - - "- - - - - - ,
" ", I 'n ',' I -, -,- ~ ---~ , , ' I ,' ;"':"'" -'------c------'------c--":',,','-'y-' "'" ~ ' c ,------,- "':"':":':' , , ' '------"------,------ c , , 0, """""'" 8
' - - - - - - " - - - - - - c - - - - - -:- - - - - - i ' , : : ' , 0, ",0 , : ' "' , : ' , : , 125

-'y-' , " ", 'Rt' •" ' ",N- , '",0, _' ,- , ,: : ' , : : : Proflle GraCie Lt & I : ~ - 'i ::'cr:J- _' :------~------ .. ~----T------~----- ; , I ,' , : ' , , 'Median LIp pf Guile, ,-~--~-;- -----'------'------~.. "'1ll : ' , '" "': ' , : ' :
' , , : : ' - ' - n n • no no C • n , "": ' ",." • , ' , ., "', ' , , : ,

12
58' I '----,-------,-------<----- '7' , ' ,'" - , ", "''''<0 , ' , '" _, , , , , '1254: - - - - - -, - - - - - -c --, , ' , , , : " : ',"''''' , : ' '" , : ' , , ,

I : f- ' , : : I , , : ~ :1 I::..... ::.. t: : ' : --o~ +_ ---1-------:-------:-------,------:' , " "::" "', , - - - , ,,..., 0, - - - - -,- - , ~ "" ' , , : ,
' , '" " - -'- - - - - + - - ,- - , , "-"' C> , ' , , , ' , , ,' " ",-- - ", ""'" , , .

1254
' '----,------ :- + -, , : ' " '1250
:- - - ---, --, , , : ' , , : : ' " ' , ,, , , ' , , , ' , , : '- --- ---'-- - - --,
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' , '-------:-------:------r---, ; : ' , , , : , , , , , ' , , , , , , : '1246
I - - - - - - r - - - - - - I I I '1 I I I '-A ~ 010'/' " I, ~
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0

---~ _ c' .Q.'",' ._, ,: : :e; Il, r: ::.,,,~ : ~ ~ -;;: '" " -t;; lQ,~ - ~ l\l~ -: -.;, W\l- --~~i':} - - -it, ",i(j- --;:, .of(p-;(, a!\l -- .); d", ci, ciKJ Ii, fii KJ : ci, fill(] f(J fil!)l :6 fill(] : : : :
1258: --- -:- -- ---~, -- --r "->0:_ i-1;i "~--ii~~-- ~~~ :~"~ : ~ ~Z;; ~~" "'~" f'i~". '" ~ '" '" ~~ "'~" :"~": ~~]j ~ ~~: ~ ~~: : : :1254

' : \.L. , " '" '" "I" , 1;; "", ~ :tr: ~" C> "" "" , ~"<j -I! ,,'c> ~"C> "",!U.' ~",,~t\ "'l>.,,,__: " , ,
' "L " '" '" ~ '" "I" '" "I" , '" "8 __ ", -,-,,,, .<0 """_ -<n~~, _., , " ,V>,--' : ' :: ' '-2..8800J( -2.6

4ftln
·/. : '_,'. • _ c- , " '" '-..,; , : ,

' ' , .. ~.. -,2,_7.-" _+_ _', ::' " : '"

1254, ------:------ : ~ - " f·=7.: -2.G\X<)7. ~- , , • Q-f0007. ' : : :1250
' ' , , : , , , ,-1.~7. -l.5fX17. -~.36007. -1.1200:< -0.92007. -0.1f8W7. -0.48007.: -0.2400'(. -0.04007. 0.11",,, : : ,- , ,
: ::' :::":,-----:-- ---f--- --'------~-----i------,------:------;: :::' , : ' : , : ' '------~------:------+------,- 'G1Jffer LIp Rt, , , " '"1250:------:------:------:-------:------~------:-----T----or T,Jp of C,;fb Rt : : : :: :: :1246
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" """"""""'" '" BERT" : ' , , , : ' '+0 O4OYtt i:J Edge 'If Pvmt, " , : ' :': TOWN OF GIL: ' , : : : ' , ' , " , , ' ': ':,+4

·/. ' : :' :: '" :' '" 0./.,. :------,------: ': :::: , , : -_:_-----~-----_:_-----: ,.
' " 'I I I LI' I ' __~ +_----~ I, ,
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·/. ,------:-------~----,---- , , : ' , , : ' , , :' ""':'" -4./.

,. , "" ""'"" """ m_' n~ __ m_+ ,.' 1 I " 'I, "t ' ',. ,"
' : ' , , : : ' , : -OlO4OYtt Rt Edge ,of Pvm: " : "::'"
: ' : : : ' , : ': : " : : ::"'::

'-4;( ~- --~---m:: ! : : : : : :,: :SUBSECTIPN A : :
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27+00
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Greenfield Pump Station Cycle - 50 yr Event (4,480 gpm)
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Greenfield Pump Station Cycle - 50 yr Event (9,000 gpm)
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Greenfield Pump Station Cycle - 50 yr Event (13,440 gpm)
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Greenfield Pump Station Cycle - 50 yr Event (17,000 gpm)
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Greenfield Pump Station Cycle - September 5, 1970 Event (9,000 gpm)
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Greenfield Pump Station Cycle - September 5,1970 Event (13,440 gpm)
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Greenfield Pump Station Cycle ~ March 3, 1983 Event (13,440 gpm)
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Greenfield Pump Station Cycle - July 24,1992 Event (13,440 gpm)
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StorageRec

Greenfield Road Stormwater Pump Station Stage Storage Table

Combined with Pump Capacity, ! 8,500 Well IE 1232.24 Inlet Pipe IE 1241.5 Vent Duct & 0
Based on the following components: Hmin= 6.26 Safety Ladder Clearance

Rectangular wet well 368 Rectangular sump size, sq ft TAN Apron slope 0.46604 25 degrees

Detention storage 6.44 length 22.18 wide 3.00 deep cJ> varies

Ungula pipe storage Height to inlet ,ft 9.26 3 diameter max depth 2.7 slope= 0.01 pipe

Detent. Detent.
Detent. Storage Storage Total Total

Rectangu Storage Wedge Wedge Circular Available Available Area of Length of Depth of
Jar Sump Wedge Length, vol, cu ft, Wedge Storage, Storage, Segment, element, segment,

Elevalion,ft Stage, feet Vol, cu ft Depth, ft ft ft Vol, cu ft cu ft ac ft sq ft ft ft cJ>
1,232 0 0 0 0 0 0 0 0 0.0 0.0

1,233 368 0 0 0 0 368 0.008 0.0 0.0

1,234 2 736 0 0 0 0 736 0.017 0.0 0.0

1,235 3 1,104 0 0 0 0 1,104 0.025 0.0 0.0

1,236 4 1,472 0 0 0 0 1,472 0.034 0.0 0.0

1,237 5 1,840 0 0 0 0 1,840 0.042 0.0 0.0

1,238 6 2,208 0 0 0 0 2,208 0.051 0.0 0.0

1,239 7 2,576 0.7 1.6 13 0 2,589 0.059 0.0 0.0 0.0 0.0

1,240 8 2,944 1.7 3.7 72 0 3,017 0.069 0.0 0.0 0.0 0.0

1,241 9 3,312 2.7 5.9 179 0 3,491 0.080 0.0 0.0 0.0 0.0

1,242 10 3,680 3.7 8.0 333 59 4,073 0.093 1.4 74.1 0.7 -0.8

1,243 11 4,049 4.7 10.2 535 1,403 5,987 0.137 4.3 174.1 1.7 0.2

1,244 12 4,417 5.7 12.3 784 1,403 6,604 0.152 7.1 270.0 2.7 1.2

1,245 13 4,785 6.7 14.5 1,081 1,403 7,269 0.167 7.1 270.0 3.7 2.2

1,246 14 5,153 7.7 16.6 1,426 1,403 7,982 0.183 7.1 270.0 4.7 3.2

1,247 15 5,521 8.7 18.8 1,818 1,403 8,742 0.201 7.1 270.0 5.7 4.2

1,248 16 5,889 9.7 20.9 2,258 1,403 9,550 0.219 7.1 270.0 6.7 5.2

Stage_storage_revised.xls



StorageRec

10,000

Greenfield PS Available Storage

~
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1,230 1,232 1,234 1,236 1,238 1,240 1,242 1,244 1,246 1,248 1,250

Elev., ft

•
5,000

4,500

4,000
~
::l
0 3,500
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E
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~ 3,000
CII
C-

D: 2,500
~

CII
Cl
f! 2,000
0..-en
s:i 1,500E
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en

1,000

• 500 ; I

• Rectangular Sump Vol, cu ft

o Circular Wedge Vol, cu ft

... Detent. Storage Wedge vol, cu ft, ft

~Total Available Storage, cu ft

• Stage_storage_revised .xls



RectangSump

Rectangular Sump Dimensions For individual pump capacities up to 40,000 gpm
Design Indivudual Pump Capacity,gpm 8,500

" Assume three pumps along sump centerline (3 main)

18.9
1.33
2.66 See chart below
6.26
4.93
5.31
1.99

14.60
14.60

0.57
15.93
16.59
22.18

Cu= 0.52
C=0.5*0
O=manuf.dim
Hmin=S+C

S=Or+(Cur*Qp)/Or"1.5
W=2*0
B=0.75*0

X=5.5*0
Z1=5.5*0

Vs=QplW*Hmin
Ws=3*W

L=B+Z1
W=Ws+6.25

2841
10.75

Qp=individual pump capacity, cfs
C=clearance between pump inlet bell and sump f1oor,ft
Dr- outside diameter of pump inlet belllvolute,ft=lnlet size,O+0.5
Hmin=minimum water depth in sump,ft
S=minimum pump inlet submergence,ft
W=pump inlet bay width, ft
B=c1earance from back wall to pump centerline, ft
X=pump inlet bay length, ft
Z1 =distance from centerline to diverging walls
Vs=pump bay velocity, f/s

Ws= sump width, ft
L=Length, ft
Total width including nuisance pump=Ws+W1cfs pumpft
Cycle TIme
minimum cycle time t= 10
Minimum cycle volume V=15*Qp*t, ft"3
Minimum depth from floor plan, L*Ws

100008000

y = 0.0002x + 0.455

Inlet Size

4000 6000

Rated Flow

2000

<l:: 2.5
...:
Q) 2.0

~ 1.5
g 1.0
Q) 0.5
E 0.0

o

Table for Inlet Diameter, in
Based on Flygt Submersible Pump CP Series
GPM Inches Feet r---------------------------~

2240 10 0.8
4500 16 1.3
~~ ~ 13
8500 24 2.0

Apron Flare

B=inletdepth*(1 +((Iength)/(inletdepth*Fr))"1.5)
apron length= 6.44 Fr-
Check wI StorageRec! C5 inletdepth=
apron width= 10.38

1.25 Based on 38 cfs in 30" pipe
1.9

INCA Engineers, Inc Confidential 9/9/2002 Page 1



StorageRec

Greenfield Road Stormwater Pump Station Stage Storage Table

• Combined with Pump Capacity, ! 6,720 Well IE 1232.82 Inlet Pipe IE 1241.5 Vent Duct & 0
Based on the following components: Hmin= 5.68 Safety Ladder Clearance
Rectangular wet well 288 Rectangular sump size, sq ft TAN Apron slope 0.36377 20 degrees
Detention storage 8.25 length 20.04 wide 3.00 deep cJ) varies
Ungula pipe storage Height to inlet ,ft 8.68 3 diameter max depth 2.7 slope= 0.01 pipe

Detent. Detent.
Detent. Storage Storage Total Total

Rectangu Storage Wedge Wedge Circular Available Available Area of Length of Depth of
lar Sump Wedge Length, vol, cu ft, Wedge Storage, Storage, Segment, element, segment,

Elevation,ft Stage, feet Vol, cu ft Depth, ft ft ft Vol, cu ft cu ft ac ft sq ft ft ft cJ)
1,233 0 0 0 0 0 0 0 0 0.0 0.0

1,234 288 0 0 0 0 288 0.007 0.0 0.0

1,235 2 576 0 0 0 0 576 0.013 0.0 0.0

1,236 3 864 0 0 0 0 864 0.020 0.0 0.0

1,237 4 1,152 0 0 0 0 1,152 0.026 0.0 0.0

1,238 5 1,440 0 0 0 0 1,440 0.033 0.0 0.0

1,239 6 1,728 0 0 0 1,728 0.040 0.0 0.0

1,240 7 2,016 1.3 3.6 48 0 2,064 0.047 0.0 0.0 0.0 0.0

1,241 8 2,304 2.3 6.4 148 0 2,452 0.056 0.0 0.0 0.0 0.0

• 1,242 9 2,592 3.3 9.1 303 2,896 0.066 0.4 31.8 0.3 -1.2

1,243 10 2,880 4.3 11.9 514 533 3,927 0.090 3.0 131.8 1.3 -0.2

1,244 11 3,168 5.3 14.6 779 3,338 7,286 0.167 5.9 231.8 2.3 0.8

1,245 12 3,456 6.3 17.4 1,100 3,338 7,894 0.181 7.1 270.0 3.3 1.8

1,246 13 3,744 7.3 20.1 1,475 3,338 8,558 0.196 7.1 270.0 4.3 2.8

1,247 14 4,032 8.3 22.9 1,906 3,338 9,277 0.213 7.1 270.0 5.3 3.8

1,248 15 4,320 9.3 25.6 2,392 3,338 10,050 0.231 7.1 270.0 6.3 4.8

1,249 16 4,608 10.3 28.4 2,933 3,338 10,879 0.250 7.1 270.0 7.3 5.8

Stage_storage_revised.xls



StorageRec

Greenfield PS Available Storage

4,000 +-+-+-+-+-+--++--+-+-+-+-t--++-i-+-+-+-+--++--+-+-+-+-t--++-i-+-+---+-+-+-+--f--l..-+-+-+-+-+-I-H
¢::
::::I

o~ 3,500 +-+-+-+-i-J--+--1I-t-+-t--++-I-t-+-t--++-I-t-+-t--+-+-l--t--+-l--t--+-hIor+-t<"'t---+-+-+--+-+-+--+-+-+-l
Q)

E
.=!

ii: 2,500
~
Q)
Cl
E 2,000
o..en
~ 1,500
::::Ien

1,000 -
I....

2,000

1,238 1,240 1,242

Elev., ft

1,244 1,246 1,248

• Rectangular Sump Vol, cu ft

• Circular Wedge Vol, cu ft

• Detent. Storage Wedge vol, cu ft, ft

~Total Available Storage, cu ft

Stage_storage_revised .xls



RectangSump

Rectangular Sump Dimensions For individual pump capacities up to 40,000 gpm

Design Indivudual Pump Capacity,9pm 6,720
Assume three pumps along sump centerline (3 main)

15.0
1.15
2.30 See chart below
5.68
4.53
4.60
1.72

12.64
12.64
0.57

13.79
14.37
20.04

Cu= 0.52
C=0.5*D
D=manuf.dim
Hmin=S+C

S=Dr+(Cur*Qp)/Dr1\1.5

W=2*D
B=0.75*D

X=5.5*D
Z1=5.5*D

Vs=QplW*Hmin
Ws=3*W

L=B+Z1
W=Ws+6.25

2246
11.33

Qp=individual pump capacity, cfs
C=c1earance between pump inlet bell and sump f1oor,ft
Dr- outside diameter of pump inlet belllvolute,ft=lnlet size,D+0.5

Hmin=minimum water depth in sump,ft
S=minimum pump inlet submergence,ft

W=pump inlet bay width, ft
B=c1earance from back wall to pump centerline, ft

X=pump inlet bay length, ft
Z1=distance from centerline to diverging walls
Vs=pump bay velocity, fls
Ws= sump width, ft
L=Length, ft
Total width including nuisance pump=Ws+W1cfs pumpft

Cycle Time
minimum cycle lime t= 10
Minimum cycle volume V=15'Qp*t, ftl\3

Minimum depth from floor plan, L'Ws

•

100008000

y = 0.0002x + 0.455

Inlet Size

4000 6000

Rated Flow

2000

¢: 2.5

<i 2.0

~ 1.5

is 1.0
Qi 0.5
E 0.0

o

Table for Inlet Diameter, in
Based on Flygt Submersible Pump CP Series
GPM Inches Feet ,.----------------------------~

2240 10 0.8
4500 16 1.3
6720 20 1.7
8500 24 2.0•

Apron Flare

B=inletdepth*(1+((Iength)/(inletdepth*Fr»"1.5)
apron length= 8.25 Fr=
Check wI StorageRec!C5 inletdepth=
apron width= 14.19

1.25 Based on 38 cfs in 30· pipe

1.9

•
INCA Engineers, Inc Confidential 9/9/2002 Page 1



StorageRec

Greenfield Road Stormwater Pump Station Stage Storage Table

Combined with Pump Capacity, ! 4,500 Well IE 1233.65 Inlet Pipe IE 1241.5 Vent Duct & 0
Based on the following components: Hmin= 4.85 Safety Ladder Clearance

R~ctangularwet well 201 Rectangular sump size, sq ft TAN Apron slope 0.26781 15 degrees
Detention storage 11.20 length 17.38 wide 3.00 deep c-p varies

Ungula pipe storage Height to inlet ,ft 7.85 3.5 diameter max depth 3.2 slope= 0.01 pipe

Detent. Detent.
Detent. Storage Storage Total Total

Rectangu Storage Wedge Wedge Circular Available Available Area of Length of Depth of
lar Sump Wedge Length, vol, cu ft, Wedge Storage, Storage, Segment, element, segment,

Elevation,ft Stage, feet Vol, cu ft Depth, ft ft ft Vol, cu ft cu ft ac ft sq ft ft ft c-p
1,234 0 0 0 0 0 0 0 0 0.0 0.0

1,235 201 0 0 0 0 201 0.005 0.0 0.0

1,236 2 403 0 0 0 0 403 0.009 0.0 0.0

1,237 3 604 0 0 0 0 604 0.014 0.0 0.0

1,238 4 806 0 0 0 0 806 0.019 0.0 0.0

1,239 5 1,007 0 0 0 1,007 0.023 0.0 0.0

1,240 6 1,209 4 0 0 1,209 0.028 0.0 0.0

1,241 7 1,410 2.2 8.0 151 0 1,561 0.036 0.0 0.0 0.0 0.0

1,242 8 1,612 3.2 11.8 323 -1 1,933 0.044 0.1 15.4 0.2 -1.6

1,243 9 1,813 4.2 15.5 560 440 2,813 0.065 2.8 115.4 1.2 -0.6

1,244 10 2,015 5.2 19.2 862 4,071 6,948 0.160 6.2 215.4 2.2 0.4

1,245 11 2,216 6.2 23.0 1,229 11,395 14,840 0.341 9.1 315.4 3.2 1.4

1,246 12 2,418 7.2 26.7 1,661 11,395 15,474 0.355 9.6 320.0 4.2 2.4

1,247 13 2,619 8.2 30.4 2,157 11,395 16,172 0.371 9.6 320.0 5.2 3.4

1,248 14 2,821 9.2 34.2 2,719 11,395 16,935 0.389 9.6 320.0 6.2 4.4

1,249 15 3,022 10.2 37.9 3,345 11,395 '17,763 0.408 9.6 320.0 7.2 5.4

1,250 16 3,224 11.2 41.6 4,037 11,395 18,656 0.428 9.6 320.0 8.2 6.4

Stage_storage_revised .xls
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StorageRec

Greenfield PS Available Storage
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• Rectangular Sump Vol, cu ft

• Circular Wedge Vol, cu ft

A Detent. Storage Wedge vol, cu ft, ft

~Total Available Storage, cu ft

Stage_storage_revised .xls



RectangSump

Rectangular Sump Dimensions For individual pump capacities up to 40,000 gpm
Design Indivudual Pump Capacity,gpm
Assume three pumps alon9 sump centerline (3 main)

4,500

10.0
0.93
1.86 See chart below
4.85
3.92
3.71
1.39

10.20
10.20

0.56
11.13
11.59
17.38

Cu= 0.52
C=0.5*0
O=manuf.dim
Hmin=S+C

S=Or+(Cur*Qp)/Or"1.5
W=2*0
B=0.75*0

X=5.5*0
Z1=5.5*0

Vs=QpIW*Hmin
Ws=3*W

L=B+Z1
W=Ws+6.25

1504
11.66

Qp=individual pump capacity, cfs
C=clearance between pump inlet bell and sump floor,ft
Dr= outside diameter of pump inlet bell/volute,ft=lnlet size,D+0.5
Hmin=minimum water depth in sump,ft
S=minimum pump inlet sUbmergence,ft
W=pump inlet bay width, ft
B=c1earance from back wall to pump centerline, ft
X=pump inlet bay length, ft
Z1=distance from centerline to diverging walls
Vs=pump bay velocity, fls
Ws= sump width, ft
L=Length, ft
Total width including nuisance pump=Ws+W1cfs pumpft
Cycle Time
minimum cycle time t= 10
Minimum cycle volume V=1S*Qp*t, ft"3
Minimum depth from floor plan, L*Ws

100008000

y = 0.0002x + 0.455

Inlet Size

4000 6000

Rated Flow

2000

;;:: 2.5

<i 2.0

~ 1.5

c5 1.0
Q) 0.5
E 0.0

o

Table for Inlet Oiameter, in
Based on Flygt Submersible Pump CP Series
GPM Inches Feet r----------------------------~

2240 10 0.8
4500 16 1.3
6720 20 1.7
8500 24 2.0

Apron Flare

B=inletdepth*(1 +«length)/(inletdepth*Fr»"1.S)
apron length= 11.20 Fr=
Check wi StorageRec!CS inletdepth=
apron width= 21.36

1.25 Based on 38 cfs in 30" pipe
1.9

INCA Engineers, Inc Confidential 9/9/2002 Page 1



StorageRec

Greenfield Road Stormwater Pump Station Stage Storage Table
Combined with Pump Capacity, ! 2,240 Well IE 1234.83 Inlet Pipe IE 1241.5 Vent Duct & 0

• Based on the following components: Hmin= 3.67 Safety Ladder Clearance
Rectangular wet well 129 Rectangular sump size, sq ft TAN Apron slope 0.26781 15 degrees
Detention storage 11.20 length 14.67 wide 3.00 deep cy varies
Ungula pipe storage Height to inlet ,ft 6.67 4 diameter max depth 3.7 slope= 0.01 pipe

Detent. Detent.
Detent. Storage Storage Total Total

Rectangu Storage Wedge Wedge Circular Available Available Area .of Length of Depth of
larSump Wedge Length, vol, cu ft, Wedge Storage, Storage, Segment, element, segment,

Elevation,ft Stage, feet Vol, cu ft Depth, ft ft ft Vol, cu ft cu ft ac ft sq ft ft ft cy
1,235 0 0 0 0 0 0 0 0 0.0 0.0

1,236 129 0 0 0 0 129 0.003 0.0 0.0

1,237 2 257 0 0 0 0 257 0.006 0.0 0.0

1,238 3 386 0 0 0 0 386 0.009 0.0 0.0

1,239 4 514 0 0 0 514 0.. 012 0.0 0.0

1,240 5 643 5 0 0 643 0.015 0.0 0.0

1,241 6 772 2 9 0 0 772 0.018 0.0 0.0

1,242 7 900 3.3 12.4 304 1,206 0.028 0.5 33.4 0.3 -1.7

1,243 8 1,029 4.3 16.2 514 980 2,524 0.058 3.7 133.4 1.3 -0.7

1,244 9 1,158 5.3 19.9 779 7,296 9,233 0.212 7.6 233.4 2.3 0.3.4 1,245 10 1,286 6.3 23.7 1,099 20,612 22,997 0.528 11.2 333.4 3.3 1.3

1,246 11 1,415 7.3 27.4 1,473 20,612 23,500 0.539 12.6 370.0 4.3 2.3

1,247 12 1,543 8.3 31.1 1,902 20,612 24,058 0.552 12.6 370.0 5.3 3.3

1,248 13 1,672 9.3 34.9 2,386 20,612 24,670 0.566 12.6 370.0 6.3 4.3

1,249 14 1,801 10.3 38.6 2,924 20,612 25,337 0.582 12.6 370.0 7.3 5.3

1,250 15 1,929 11.3 42.3 3,518 20,612 26,059 0.598 12.6 370.0 8.3 6.3

1,251 16 2,058 12.3 46.1 4,166 20,612 26,836 0.616 12.6 370.0 9.3 7.3

• Stage_storage_revised .xls



StorageRec

Greenfield PS Available Storage
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• Rectangular Sump Vol, cu ft
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.. Detent. Storage Wedge vol, cu ft, ft

~Total Available Storage, cu ft
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RectangSump

Rectangular Sump Dimensions For individual pump capacities up to 40,000 gpm

Design Indivudual Pump Capacity,gpm 2,240
Assume three pumps along sump centerline (3 main)

5.0
0.70
1.40 See chart below
3.67
2.96
2.81
1.05
7.72
7.72
0.49
8.42
8.77

14.67

Cu= 0.52
C=0.5*0
O=manuf.dim
Hmin=S+C

S=Or+(Cur*Qp)/OrJ\1.5
W=2*0
B=0.75*0

X=5.5*0
Z1=5.5*0

Vs=QplW*Hmin
Ws=3*W

L=B+Z1
W=Ws+6.25

749

10.14

Qp=individual pump capacity, cfs
C=c1earance between pump inlet bell and sump f1oor,ft
Or= outside diameter of pump inlet be/l/volute,ft=lnlet size,O+0.5
Hmin=minimum water depth in sump,ft
S=minimum pump inlet submer~ence,ft
W=pump inlet bay width, ft
B=c1earance from back wall to pump centerline, ft
X=pump inlet bay length, ft
Z1 =distance from centerline to diverging walls
Vs=pump bay velocity, fls
Ws= sump width, ft
L=Length, ft
Total width including nuisance pump=Ws+W1cfs pumpft
Cycle Time
minimum cycle time t= 10
Minimum cycle volume V=15*Qp*t, ftJ\3

Minimum depth from floor plan, L*Ws

•

100008000

y = 0.0002x + 0.455

Inlet Size

4000 6000

Rated Flow

2000

~ 2.5
..:
Q) 2.0

~ 1.5

is 1.0
Q) 0.5

E 0.0

o

Table for Inlet Oiameter, in
Based on Flygt Submersible Pump CP Series
GPM Inches Feet ,-----------------------------~

2240 10 0.8
4500 16 1.3
6720 20 1.7
8500 24 2.0•

Apron Flare

B=inletdepth*(1 +((length)/(inletdepth*Fr»J\1.5)
apron length= 11.20 Fr=
Check wi StorageRec!C5 inletdepth=
apron width= 21.36

1.25 Based on 38 cis in 30" pipe
1.9

•
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1*****************************************
***************************************

* *
*

* FLOOD HYDROGRAPH PACKAGE (HEC-1) *
*

* JUN 1998 *
*

VERSION 4.1 *
*

* *
*

* RUN DATE 16SEP02 TIME 15:49:49 *
*

* *
*

*****************************************
***************************************

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

*

*

*

*

*

*

*

U.S. ARMY CORPS OF ENGINEERS

HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET

DAVIS, CALIFORNIA 95616

(916) 756-1104

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-l KNOWN AS HECl (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTF~OW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1

LINE

HEC-1 INPUT

ID 1 2 3 4 5 6 7 8 9 10

PAGE 1

1
2
3
4

In
ID
IT
10
*
*DIAGRAM

TOWN OF GILBERT GREENFIELD ROAD STORM DRAINAGE PN:96446-1
KINEMATIC WAVE WATERSHED MODEL 50 year storm 2240 gpm

2 07SEP02 1200 300
4



• • .'
5 KK 2
6 KM RUNOFF SECTION2
7 KO 1
8 BA 0.0050

* RATING FOR 30" DIA PIPE
9 HQ 0 2. 4. 6. 8. 10. 12. 14. 16. 18.

10 HQ 20. 22. 24. 26.
11 HE 0 0.30 0.42 0.52 0.60 0.67 0.73 0.79 0.85 0.90
12 HE 0.96 1.01 1. 06 1.11
13 PH 0.64 1. 25 2.11 2.30 2.43 2.6 2.93 3.00

* BLANK FOR 50-YR & BA ADJUSTMENT
14 LG 0.3 0.15 8.20 0.12 85.1

* ASSUME CLAY LOAM SOIL PARAMETERS
15 UK 52 0.04 .15 100
16 RK 328 0.0210 .015 0.00063 TRAP 0 5

* GUTTER FLOW
17 RK 1250 0.0210 .012 CIRC 2.5

* ROUTE TO STORAGE IN 24-IN RCP

18 KK 3
19 KM RUNOFF SECTION3
20 KO 0
21 BA 0.0038

* RATING FOR 30" DIA PIPE
22 HQ 0 2. 4. 6. 8. 10. 12. 14 . 16. 18.
23 HQ 20. 22. 24. 26.
24 HE 0 0.29 0.40 0.49 0.56 0.63 0.69 0.75 0.80 0.85
25 HE 0.90 0.95 1.00 1.04
26 LG 0.3 0.15 8.20 0.12 90.3

* ASSUME CLAY LOAM SOIL PARAMETERS
27 UI,< 52 0.04 .15 100
28 RK 328 0.0250 .015 0.00063 TRAP 0 5

* GUTTER FLOW
29 RK 900 0.0260 .012 CIRC 2.5

* ROUTE TO STORAGE IN 24-IN RCP

30 KK 4
31 KM RUNOFF COMBINED
32 HC 2

33 KK 5
34 KM STORAGE FACILITY
35 KO 0 2

* STORAGE FACILITY ROUTING THRU WET WELL - NO VAULT
36 RS 1 STOR 0.0
37 SV 0.0 0.0030 0.0060 0.012 0.015 0.018 0.028 0.058 0.212 0.528
38 SV 0.539 0.5520 0.5660 0.582
39 SE 1235.0 1236.0 1237.0 1239.0 1240.0 1241.0 1242.0 1243.0 1244.0 1245.0

1 HEC-1 INPUT PAGE 2

LINE ID ...... . 1 . ...... 2 ....... 3 ..•.... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10

40 SE 1246.0 1247.0 1248.0 1249.0
41 SQ 0 0 0 0 0 0 0 0 0 0



42 SQ 0 0.0 0.0 0.1
* NUISANCE PUMP ON @ 1238.5 OFF @ 1235.50

43 WP 1238.5 0.0 1235.5 PUMPS
* PUMP 1 ON @ 1242.0 & OFF @ 1238.5

44 WP 1242.0 5.0 1239.5 PUMPS
* PUMP 2 ON @ 1244.2 & OFF @ 1240.0

45 WP 1244.2 5.0 1241.0 PUMPS

46 KK PUMPS
47 KM PUMP STATION FLOW
48 KO 0 2 10
49 WR PUMPS
50 ZZ

SCHEMATIC DIAGRAM OF STREAM NETWORK

.<-------
PUMPS

PUMPS

1

INPUT
LINE

NO.

5

18

30

43
33

49
46

(V) ROUTING

( .) CONNECTOR

2

3

4 .
V
V
.------->
5

(---» DIVERSION OR PUMP FLOW

«---) RETURN OF DIVERTED OR PUMPED FLOW

PUMPS

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1*****************************************
***************************************

*

*

*

* FLOOD HYDROGRAPH PACKAGE (HEC-l)

*

*

*

* U.S. ARMY CORPS OF ENGINEERS

*
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER

*

*

*

*

*

* RUN DATE

*

VERSION 4.1

16SEP02 TIME 15:49:49

*

*

*

*

*

*

*

609 SECOND STREET

DAVIS, CALIFORNIA 95616

(916) 756-1104

*****************************************



•
***************************************

• •
TOWN OF GILBERT GREENFIELD ROAD STORM DRAINAGE PN:96446-1
KINEMATIC WAVE WATERSHED MODEL 50 year storm 2240 gpm

4 10 OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
4
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME
NMIN

!DATE
ITIME

NQ
NDDATE
NDTIME
ICENT

DATA
2

7SEP 2
1200

300
7SEP 2

2158
19

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

COMPUTATION INTERVAL
TOTAL TIME BASE

.03 HOURS
9.97 HOURS

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** ***

**************

5 KK
*
*
*

*
2 *

*
**************

RUNOFF SECTION2

7 KO OUTPUT CONTROL
IPRNT
I PLOT
QSCAL

VARIABLES
1
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

SUBBASIN RUNOFF DATA



8 BA SUBBASIN CHARACTERISTICS
TAREA . 00 SUBBAS IN AREA

PRECIPITATION DATA

HYPOTHETICAL STORM13 PH

5-MIN
.64

HYDRO-35
15-MIN

1.25
60-MIN

2.11

DEPTHS FOR O-PERCENT
............... TP-40
2-HR 3-HR 6-HR
2.30 2.43 2.60

12-HR
2.93

24-HR
3.00

........... TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

STORM AREA = .00

14 LG GREEN AND AMPT
STRTL

DTH
PSIF

XKSAT
RTIMP

LOSS RATE
.30
.15

8.20
·.12

85.10

STARTING LOSS
MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

15 UK
KINEMATIC WAVE

OVERLAND-FLOW
L
S
N

PA
DXMIN

ELEMENT
52.

.0400
.150

100.0
5

NO. 1
OVERLAND FLOW LENGTH
SLOPE
ROUGHNESS COEFFICIENT
PERCENT OF SUBBASIN
MINIMUM NUMBER OF DX INTERVALS

16 RK
KINEMATIC WAVE

COLLECTOR CHANNEL
.L 328. CHANNEL LENGTH

S .0210 SLOPE
N .015 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE

WD .00 BOTTOM WIDTH OR DIAMETER
Z 5.00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
17 RK MAIN CHANNEL

L 1250. CHANNEL LENGTH
S .0210 SLOPE
N .012 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE

WD 2.50 BOTTOM WIDTH OR DIAMETER
Z .00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
RUPSTQ NO ROUTE UPSTREAM HYDROGRAPH

***
COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)



• • •
ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM

PEAK CELERITY
(MIN) (FT) (CFS) (MIN) (IN) (FPS)

PLANE1 1. 99 1. 67 .55 10.40 24.19 300.11 2.63 .42
COLLECTOR1 5.24 1. 33 .37 109.33 23.98 300.23 2.63 6.65
MAIN 11.31 1. 25 .47 416.67 23.70 300.88 2.63 17.49

CONTINUITY SUMMARY (AC-FT) - INFLOW= .OOOOE+OO EXCESS= .7060E+00 OUTFLOW= .7009E+00 BASIN STORAGE= .1241E-02 PERCENT ERROR=
.5

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 11.31 1.25 2.00 23.03 302.00 2.63

*******************************************************************************************************************************
****

HYDROGRAPH AT STATION 2

*******************************************************************************************************************************
****

*DA MON HRMN ORO RAIN LOSS EXCESS COMP Q * DA MON HRMN ORD RAIN LOSS EXCESS COMP Q
*

7 SEP 1200 1 . 00 .00 .00 O. * 7 SEP 1700 151 .26 .00 .25 22 .7 SEP 1202 2 .00 .00 .00 O. * 7 SEP 1702 152 .21 .00 .21 23.7 SEP 1204 3 .00 .00 .00 O. * 7 SEP 1704 153 .13 .00 .13 19.7 SEP 1206 4 .00 .00 .00 O. * 7 SEP 1706 154 .10 .00 .10 14.7 SEP 1208 5 .00 .pO .00 o. * 7 SEP 1708 155 .06 .00 .06 10.7 SEP 1210 6 . 00 .00 .00 o. * 7 SEP 1710 156 .06 .00 .06 8.7 SEP 1212 7 .00 .00 .00 O. * 7 SEP 1712 157 .05 .00 .0'5 6.7 SEP 1214 8 .00 .00 .00 O. * 7 SEP 1714 158 .05 .00 .05 5.7 SEP 1216 9 .00 .00 .00 O. * 7 SEP 1716 159 .04 .00 .03 5.
7 SEP 1218 10 .00 .00 .00 O. * 7 SEP 1718 160 .03 .00 .03 4.7 SEP 1220 11 .00 .00 .00 O. * 7 SEP 1720 161 .03 .00 .03 3.7 SEP 1222 12 .00 .00 .00 o. * 7' SEP 1722 162 .03 .00 .03 3.7 SEP 1224 13 .00 .00 .00 O. * 7 SEP 1724 163 .03 .00 .03 3.7 SEP 1226 14 .00 .00 .00 O. * 7 SEP 1726 164 .03 .00 .02 3.7 SEP 1228 15 .00 .00 .00 O. * 7 SEP 1728 165 .02 .00 .02 2.
7 SEP 1230 16 .00 .00 .00 O. * 7 SEP 1730 166 .01 .00 .01 2.
7 SEP 1232 17 .00 .00 .00 O. * 7 SEP 1732 167 .01 .00 .01 2.7 SEP 1234 18 .00 .00 .00 O. * 7 SEP 1734 168 .01 .00 .01 1.7 SEP 1236 19 .00 .00 .00 O. * 7 SEP 1736 169 .01 .00 .01 1.7 SEP 1238 20 .00 .00 .00 O. * 7 SEP 1738 170 .01 .00 .01 1.7 SEP 1240 21 .00 .00 .00 O. * 7 SEP 1740 171 .01 .00 .01 1.7 SEP 1242 22 .00 .00 .00 O. * 7 SEP 1742 172 .01 .00 .01 1.7 SEP 1244 23 .00 .00 .00 O. * 7 SEP 1744 173 .01 .00 .01 1.7 SEP 1246 24 .00 .00 .00 O. * 7 SEP 1746 174 .01 .00 .01 1.



7 SEP 1248 25 .00 .00 .00 O. * 7 SEP 1748 175 .01 .00 .00 l.
7 SEP 1250 26 .00 .00 .00 O. * 7 SEP 1750 176 .01 .00 .00 l.
7 SEP 1252 27 .00 .00 .00 O. * 7 SEP 1752 177 .01 .00 .00 l.
7 SEP 1254 28 .00 .00 .00 O. * 7 SEP 1754 178 .01 .00 .00 l.
7 SEP 1256 29 .00 .00 .00 O. * 7 SEP 1756 179 .01 .00 .00 O.
7 SEP 1258 30 .00 .00 .00 o. * 7 SEP 1758 180 .00 .00 .00 O.
7 SEP 1300 31 .00 .00 .00 O. * 7 SEP 1800 181 .01 .00 .00 O.
7 SEP 1302 32 .00 .00 .00 o. * 7 SEP 1802 182 .01 .00 .00 O.
7 SEP 1304 33 .00 .00 .00 O. * 7 SEP 1804 183 .00 .00 .00 O.
7 SEP 1306 34 .00 .00 .00 O. * 7 SEP 1806 184 .00 .00 .00 O.
7 SEP 1308 35 .00 .00 .00 O. * 7 SEP 1808 185 .00 .00 .00 O.
7 SEP 1310 36 .00 . 00 .00 o. * 7 SEP 1810 186 .00 .00 .00 O.
7 SEP 1312 37 .00 .00 .00 o. * 7 SEP 1812 187 .00 .00 .00 O.
7 SEP 1314 38 .00 .00 .00 O. * 7 SEP 1814 188 .00 .00 .00 O.
7 SEP 1316 39 .00 .00 .00 O. * 7 SEP 1816 189 .00 .00 .00 O.
7 SEP 1318 40 .00 .00 .00 O. * 7 SEP 1818 190 .00 .00 .00 O.
7 SEP 1320 41 .00 .00 .00 O. * 7 SEP 1820 191 .00 .00 .00 O.
7 SEP 1322 42 . 00 .00 .00 O. * 7 SEP 1822 192 .00 .00 .00 O.
7 SEP 1324 43 .00 .00 .00 O. * 7 SEP 1824 193 .00 .00 .00 O.
7 SEP 1326 44 .00 .00 .00 O. * 7 SEP 1826 194 .00 .00 .00 O.
7 SEP 1328 45 .00 .00 .00 O. * 7 SEP 1828 195 .00 .00 .00 O.
7 SEP 1330 46 .00 .00 .00 o. * 7 SEP 1830 196 .00 .00 .00 O.
7 SEP 1332 47 .00 .00 .00 o. * 7 SEP 1832 197 .00 .00 .00 O.
7 SEP 1334 48 .00 .00 .00 O. * 7 SEP 1834 198 .00 . 00 .00 O.
7 SEP 1336 49 .00 . 00 .00 o. * 7 SEP 1836 199 .00 .00 .00 O.
7 SEP 1338 50 .00 .00 .00 O. * 7 SEP 1838 200 .00 .00 .00 O.
7 SEP 1340 51 .00 .00 .00 O. * 7 SEP 1840 201 .00 .00 .00 O.
7 SEP 1342 52 .00 .00 .00 O. * 7 SEP 1842 202 .00 .00 .00 O.
7 SEP 1344 53 .00 .00 .00 O. 7 SEP 1844 203 .00 .00 .00 O.
7 SEP 1346 54 .00 .00 .00 O. * 7 SEP 1846 204 .00 .00 .00 O.
7 SEP 1348 55 .00 .00 .00 O. * 7 SEP 1848 205 .00 .00 .00 O.
7 SEP 1350 56 . 00 .00 .00 O. * 7 SEP 1850 206 .00 .00 .00 O.
7 SEP 1352 57 .00 .00 .00 O. * 7 SEP 1852 207 .00 .00 .00 O.
7 SEP 1354 58 .00 .00 .00 O. * 7 SEP 1854 208 .00 .00 .00 O.
7 SEP 1356 59 .00 .00 .00 O. * 7 SEP 1856 209 .00 .00 .00 O.
7 SEP 1358 60 .00 .00 .00 O. * 7 SEP 1858 210 .00 .00 .00 O.
7 SEP 1400 61 .00 .00 .00 O. * 7 SEP 1900 211 .00 .00 .00 O.
7 SEP 1402 62 .00 .00 .00 O. * 7 SEP 1902 212 .00 .00 .00 O.
7 SEP 1404 63 .00 .00 .00 O. * 7 SEP 1904 213 .00 .00 .00 O.
7 SEP 1406 64 .00 .00 .00 o. * 7 SEP 1906 214 . 00 .00 .00 O.
7 SEP 1408 65 .00 .00 .00 O. * 7 SEP 1908 215 .00 .00 .00 O.
7 SEP 1410 66 .00 .00 .00 O. * 7 SEP 1910 216 .00 .00 .00 O.
7 SEP 1412 67 .00 .00 .00 O. * 7 SEP 1912 217 .00 .00 .00 O.
7 SEP 1414 68 .00 .00 .00 O. * 7 SEP 1914 218 .00 .00 .00 O.
7 SEP 1416 69 .00 .00 .00 O. * 7 SEP 1916 219 .00 .00 .00 O.
7 SEP 1418 70 .00 .00 .00 O. * 7 SEP 1918 220 .00 .00 .00 O.
7 SEP 1420 71 .00 .00 .00 O. * 7 SEP 1920 221 . 00 .00 .00 O.
7 SEP 1422 72 .00 .00 .00 O. * 7 SEP 1922 222 . 00 .00 .00 O.
7 SEP 1424 73 .00 .00 .00 O. * 7 SEP 1924 223 .00 .00 .00 O.
7 SEP 1426 74 .00 .00 .00 O. * 7 SEP 1926 224 .00 .00 .00 O.
7 SEP 1428 75 .00 .00 .00 O. * 7 SEP 1928 225 .00 .00 .00 O.
7 SEP 1430 76 .00 .00 .00 o. * 7 SEP 1930 226 .00 .00 .00 O.
7 SEP 1432 77 .00 .00 .00 O. * 7 SEP 1932 227 .00 .00 .00 O.
7 SEP 1434 78 .00 .00 .00 O. * 7 SEP 1934 228 .00 .00 .00 O.



• • •
7 SEP 1436 79 .00 .00 .00 O. * 7 SEP 1936 229 .00 .00 .00 O.
7 SEP 1438 80 .00 .00 .00 O. * 7 SEP 1938 230 .00 .00 .00 O.
7 SEP 1440 81 .00 .00 .00 O. * 7 SEP 1940 231 .00 .00 .00 O.
7 SEP 1442 82 .00 .00 .00 O. * 7 SEP 1942 232 .00 .00 .00 O.
7 SEP 1444 83 .00 .00 .00 O. * 7 SEP 1944 233 .00 .00 .00 O.
7 SEP 1446 84 .00 .00 .00 O. * 7 SEP 1946 234 .00 .00 .00 O.
7 SEP 1448 85 .00 . 00 .00 O. * 7 SEP 1948 235 .00 .00 .00 O.
7 SEP 1450 86 .00 .00 .00 O. * 7 SEP 1950 236 .00 .00 .00 O.
7 SEP 1452 87 .00 .00 .00 O. * 7 SEP 1952 237 .00 .00 .00 O.
7 SEP 1454 88 .00 .00 . 00 O. * 7 SEP 1954 238 .00 .00 .00 O.
7 SEP 1456 89 .00 .00 .00 O. * 7 SEP 1956 239 .00 .00 .00 O.
7 SEP 1458 90 .00 .00 .00 O. * 7 SEP 1958 240 .00 .00 .00 O.
7 SEP 1500 91 .00 .00 .00 O. * 7 SEP 2000 241 .00 .00 .00 O.
7 SEP 1502 92 .00 .00 . 00 O. * 7 SEP 2002 242 .00 .00 .00 O.
7 SEP 1504 93 .00 .00 . 00 O. * 7 SEP 2004 243 .00 .00 .00 O.
7 SEP 1506 94 .00 .00 .00 O. * 7 SEP 2006 244 .00 .00 .00 O.
7 SEP 1508 95 .00 .00 .00 O. * 7 SEP 2008 245 .00 .00 .00 O.
7 SEP 1510 96 .00 .00 .00 O. * 7 SEP 2010 246 .00 .00 .00 O.
7 SEP 1512 97 .00 .00 .00 O. * 7 SEP 2012 247 .00 .00 .00 O.
7 SEP 1514 98 .00 .00 .00 O. * 7 SEP 2014 248 .00 .00 .00 O.
7 SEP 1516 99 .00 .00 .00 O. * 7 SEP 2016 249 .00 .00 .00 O.
7 SEP 1518 100 .00 .00 .00 O. * 7 SEP 2018 250 .00 .00 .00 O.
7 SEP 1520 101 .00 .00 .00 O. * 7 SEP 2020 251 .00 .00 .00 O.
7 SEP 1522 102 .00 .00 .00 O. * 7 SEP 2022 252 .00 .00 .00 O.
7 SEP 1524 103 .00 .00 .00 O. * 7 SEP 2024 253 .00 .00 .00 O.
7 SEP 1526 104 .00 .00 .00 O. * 7 SEP 2026 254 .00 .00 .00 O.
7 SEP 1528 105 .00 .00 .00 O. * 7 SEP 2028 255 .00 .00 .00 O.
7 SEP 1530 106 .00 .00 .00 O. * 7 SEP 2030 256 .00 .00 .00 O.
7 SEP 1532 107 .00 .00 .00 O. * 7 SEP 2032 257 .00 .00 .00 O.
7 SEP 1534 108 .00 .00 .00 O. * 7 SEP 2034 258 .00 .00 .00 O.
7 SEP 1536 109 .00 .00 .00 O. * 7 SEP 2036 259 .00 .00 .00 O.
7 SEP 1538 110 .00 .00 .00 O. * 7 SEP 2038 260 .00 .00 .00 O.
7 SEP 1540 111 .00 .00 .00 O. * 7 SEP 2040 261 .00 .00 .00 O.
7 SEP 1542 112 .00 .00 .00 O. * 7 SEP 2042 262 .00 .00 .00 O.
7 SEP 1544 113 .00 .00 .00 O. * 7 SEP 2044 263 .00 .00 .00 O.
7 SEP 1546 114 .00 .00 .00 O. * 7 SEP 2046 264 .00 .00 .00 O.
7 SEP 1548 115 .00 .00 .00 O. * 7 SEP 2048 265 .00 .00 .00 O.
7 SEP 1550 116 .00 .00 .00 O. * 7 SEP 2050 266 .00 .00 .00 O.
7 SEP 1552 117 .00 .00 . 00 O. * 7 SEP 2052 267 .00 .00 .00 O .
7 SEP 1554 118 .00 . 00 .00 O. * 7 SEP 2054 268 .00 .00 .00 O.
7 SEP 1556 119 . 00 .00 .00 o. * 7 SEP 2056 269 .00 .00 .00 O.
7 SEP 1558 120 .01 .00 .00 O. * 7 SEP 2058 270 .00 .00 .00 O.
7 SEP 1600 121 .00 . 00 .00 O. * 7 SEP 2100 271 .00 .00 .00 O.
7 SEP 1602 122 .00 . 00 .00 O. * 7 SEP 2102 272 .00 .00 .00 O•
7 SEP 1604 123 .01 . 00 .00 O. * 7 SEP 2104 273 .00 .00 .00 O•
7 SEP 1606 124 .01 . 00 .00 O. * 7 SEP 2106 274 .00 .00 .00 O.
7 SEP 1608 125 .01 . 00 .00 O. * 7 SEP 2108 275 .00 .00 .00 O.
7 SEP 1610 126 .01 .00 .00 O. * 7 SEP 2110 276 .00 .00 .00 O.
7 SEP 1612 127 .01 .00 .00 O. * 7 SEP 2112 277 .00 .00 .00 O.
7 SEP 1614 128 .01 .00 . 01 O. * 7 SEP 2114 278 .00 .00 .00 O.
7 SEP 1616 129 .01 . 00 .01 O. * 7 SEP 2116 279 .00 .00 .00 O.
7 SEP 1618 130 .01 .00 .01 O. * 7 SEP 2118 280 .00 .00 .00 O.
7 SEP 1620 131 .01 . 00 .01 O. * 7 SEP 2120 281 .00 .00 .00 O.
7 SEP 1622 132 .01 .00 . 01 O. * 7 SEP 2122 282 .00 .00 .00 O•



7 SEP 1624 133 .01 .00 .01 1. * 7 SEP 2124 283 .00 .00 .00 O.
7 SEP 1626 134 .01 .00 .01 1. * 7 SEP 2126 284 .00 .00 .00 O.
7 SEP 1628 135 .01 . 00 .01 1. * 7 SEP 2128 285 .00 .00 .00 O.
7 SEP 1630 136 . 02 .00 .02 1. * 7 SEP 2130 286 .00 .00 .00 O.
7 SEP 1632 137 . 03 .00 .02 1. * 7 SEP 2132 287 .00 .00 .00 O.
7 SEP 1634 138 .03 .00 .02 1. * 7 SEP 2134 288 .00 .00 .00 O.
7 SEP 1636 139 .03 . 00 .02 2 . * 7 SEP 2136 289 .00 .00 .00 O.
7 SEP 1638 140 .03 .00 .03 2. * 7 SEP 2138 290 .00 .00 .00 O.
7 SEP 1640 141 .03 .00 . 03 2. * 7 SEP 2140 291 .00 .00 .00 O.
7 SEP 1642 142 .03 .00 .03 2. * 7 SEP 2142 292 .00 .00 .00 O.
7 SEP 1644 143 . 04 .00 .03 3. * 7 SEP 2144 293 .00 .00 .00 O .
7 SEP 1646 144 .05 .00 . 05 3. * 7 SEP 2146 294 .00 .00 .00 O.
7 SEP 1648 145 . 05 .00 .05 4. * 7 SEP 2148 295 .00 .00 .00 O.
7 SEP 1650 146 .06 . 00 .06 4. * 7 SEP 2150 296 .00 .00 .00 O.
7 SEP 1652 147 .08 . 00 .08 5. * 7 SEP 2152 297 .00 .00 .00 O.
7 SEP 1654 148 . 11 .00 .10 7. * 7 SEP 2154 298 .00 .00 .00 O.
7 SEP 1656 149 . 15 .00 .14 9. * 7 SEP 2156 299 .00 .00 .00 O.
7 SEP 1658 150 . 26 .00 .25 15. * 7 SEP 2158 300 .00 .00 .00 O.

*

*******************************************************************************************************************************
****

TOTAL RAINFALL =

+

+

PEAK FLOW

(CFS)

23.

TIME

(HR)

5.03

2.84, TOTAL LOSS .19, TOTAL EXCESS = 2.65

MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR

(CFS)
1. 1. 1. 1.

(IN(::HES) 2.456 2.628 2.628 2.628
(AC-FT) 1. 1. 1. 1.

CUMULATIVE AREA = .00 SQ MI

COMPUTE STAGES FROM GIVEN RATING DATA

8 HQ FLOW O. 2. 4. 6. 8. 10. 12. 14. 16.
18.

11 HE STAGE .0 .3 .4 .5 .6 .7 .7 .8 .9
.9

FLOW 20. 22. 24. 26.
STAGE 1.0 1.0 1.1 1.1

*******************************************************************************************************************************
****

HYDROGRAPH AT STATION 2

*******************************************************************************************************************************
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DA MON HRMN ORD
STAGE

FLOW STAGE
*
*

•
DA MON HRMN ORD FLOW STAGE

*
* DA MON HRMN ORD FLOW

•
.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

7 SEP 1200

7 SEP 1202

7 SEP 1204

7 SEP 1206

7 SEP 1208

7 SEP 1210

7 SEP 1212

7 SEP 1214

7 SEP 1216

7 SEP 1218

7 SEP 1220

7 SEP 1222

7 SEP 1224

7 SEP 1226

7 SEP 1228

7 SEP 1230

7 SEP 1232

7 SEP 1234

7 SEP 1236

7 SEP 1238

7 SEP 1240

7 SEP 1242

7 SEP 1244

7 SEP 1246

7 SEP 1248

1

2

3

4

5

6

7

8

9

10

II

12

13

14

15

16

17

18

19

20

21

22

23

24

25

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

. 0
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.0

.0
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.0
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.0
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.0
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.0
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.0
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. 0

.0

. 0

.0

.0

. 0

*
*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

7 SEP 1520 101

7 SEP 1522 102

7 SEP 1524 103

7 SEP 1526 104

7 SEP 1528 105

7 SEP 1530 106

7 SEP 1532 107

7 SEP 1534 108

7 SEP 1536 109

7 SEP 1538 llO

7 SEP 1540 III

7 SEP 1542 ll2

7 SEP 1544 ll3

7 SEP 1546 ll4

7 SEP 1548 ll5

7 SEP 1550 ll6

7 SEP 1552 II7

7 SEP 1554 ll8

7 SEP 1556 119

7 SEP 1558 120

7 SEP 1600 lZl

7 SEP 1602 122

7 SEP 1604 123

7 SEP 1606 124

7 SEP 1608 125

o.

O.

O.

O.

o.

O.

o.

o.

o.

O.

o.

O.

O.

o.

O.

O.
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O.
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.0

.0

.0

.0

.0

. 0
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*

*

*

*

*
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*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

7 SEP 1840 201

7 SEP 1842 202

7 SEP 1844 203

7 SEP 1846 204

7 SEP 1848 205

7 SEP 1850 206

7 SEP 1852 207

7 SEP 1854 208

7 SEP 1856 209

7 SEP 1858 ZlO

7 SEP 1900 2ll

7 SEP 1902 212

7 SEP 1904 213

7 SEP 1906 214

7 SEP 1908 215

7 SEP 1910 216

7 SEP 1912 217

7 SEP 1914 218

7 SEP 1916 219

7 SEP 1918 220

7 SEP 1920 221

7 SEP 1922 222

7 SEP 1924 223

7 SEP 1926 224

7 SEP 1928 225

o.

O.

o.

O.

O.

O.

O.

o .

o.

O.

o .

O.

O •

O.

O.

O •

O.

O.
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o .

O.

o.
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.0

.0

.0
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.0
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.0

.0

.0

.0

.0

.0

7 SEP 1250 26

7 SEP 1252 27

7 SEP 1254 28

7 SEP 1256 29

7 SEP 1258 30

7 SEP 1300 31

7 SEP 1302 32

7 SEP 1304 33

7 SEP 1306 34

7 SEP 1308 35

7 SEP 1310 36

7 SEP 1312 37

7 SEP 1314 38

7 SEP 1316 39

7 SEP 1318 40

7 SEP 1320 41

7 SEP 1322 42

7 SEP 1324 43

7 SEP 1326 44

7 SEP 1328 45

7 SEP 1330 46

7 SEP 1332 47

7 SEP 1334 48

7 SEP 1336 49

7 SEP 1338 50

7 SEP 1340 51

7 SEP 1342 52

o.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.
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. 0

. 0

.0

.0

.0

.0

.0

.0

.0
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.0
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.0

.0

.0

.0

.0

. 0

.0
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.0

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

7 SEP 1610 126

7 SEP 1612 127

7 SEP 1614 128

7 SEP 1616 129

7 SEP 1618 130

7 SEP 1620 131

7 SEP 1622 132

7 SEP 1624 133

7 SEP 1626 134

7 SEP 1628 135

7 SEP 1630 136

7 SEP 1632 137

7 SEP 1634 138

7 SEP 1636 139

7 SEP 1638 140

7 SEP 1640 141

7 SEP 1642 142

7 SEP 1644 .143

7 SEP 1646 144

7 SEP 1648 145

7 SEP 1650 146

7 SEP 1652 147

7 SEP 1654 148

7 SEP 1656 149

7 SEP 1658 150

7 SEP 1700 151

7 SEP 1702 152

o.

O.

O.

O.

O.

O.

O.

1.

1.

1.

1 .

1.

1.

2.

2.

2.

2.

3.

3.

4.

4.

5.

7 .

9.

15.

22.

23.

.1

.1

.1

.1

. 1

.1

.1

.1

.1

.1

. 1

.1

.2

.2

. 3

. 3

. 3

.3

. 4

.4

. 4

.5

. 6

. 6

. 8

1.0

1.0

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

7 SEP 1930 226

7 SEP 1932 227

7 SEP 1934 228

7 SEP 1936 229

7 SEP 1938 230

7 SEP 1940 231

7 SEP 1942 232

7 SEP 1944 233

7 SEP 1946 234

7 SEP 1948 235

7 SEP 1950 236

7 SEP 1952 237

7 SEP 1954 238

7 SEP 1956 239

7 SEP 1958 240

7 SEP 2000 241

7 SEP 2002 242

7 SEP 2004 243

7 SEP 2006 244

7 SEP 2008 245

7 SEP 2010 246

7 SEP 2012 247

7 SEP 2014 248

7 SEP 2016 249

7 SEP 2018 250

7 SEP 2020 251

7 SEP 2022 252

o .

O•

o .

O.

O •

o.

O.

O.

O.

O.

o .

O.

O.

o.

O •

O •

O •

o.

o .

O.

o .

O.

O.

O •

O •

O.

o.



•
. 0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.. 0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

7 SEP 1344

7 SEP 1346

7 SEP 1348

7 SEP 1350

7 SEP 1352

7 SEP 1354

7 SEP 1356

7 SEP 1358

7 SEP 1400

7 SEP 1402

7 SEP 1404

7 SEP 1406

7 SEP 1408

7 SEP 1410

7 SEP 1412

7 SEP 1414

7 SEP 1416

7 SEP 1418

7 SEP 1420

7 SEP 1422

7 SEP 1424

7 SEP 1426

7 SEP 1428

7 SEP 1430

7 SEP 1432

7 SEP 1434

7 SEP 1436

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

o.

O.

O.

O.

o.

O.

O.

O.

O.

O.

o.

O.

O.

O.

O.

O.

o.

O.

O.

O.

o.

O.

O.

O.

O.

O.

O.

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

. 0

.0

.0

.0

.0

.0

.0

.0

.0

.0

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

•
7 SEP 1704 153

7 SEP 1706 154

7 SEP 1708 155

7 SEP 1710 156

7 SEP 1712 157

7 SEP 1714 158

7 SEP 1716 159

7 SEP 1718 160

7 SEP 1720 161

7 SEP 1722 162

7 SEP 1724 163

7 SEP 1726 164

7 SEP 1728 165

7 SEP 1730 166

7 SEP 1732 167

7 SEP 1734 168

7 SEP 1736 169

7 SEP 1738 170

7 SEP 1740 171

7 SEP 1742 172

7 SEP 1744 173

7 SEP 1746 174

7 SEP 1748 175

7 SEP 1750 176

7 SEP 1752 177

7 SEP 1754 178

7 SEP 1756 179

19.

14.

10.

8.

6.

5.

5.

4.

3.

3.

3.

3.

2.

2.

2.

1.

1.

1 .

1.

1.

1.

1.

1.

1.

1.

1.

O.

.9

.8

. 7

. 6

.5

. 5

.5

.4

.4

.4

.4

.3

.3

.3

.3

. 2

.2

.1

.1

.1

.1

.1

.1

. 1

.1

.1

.1

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

7 SEP 2024

7 SEP 2026

7 SEP 2028

7 SEP 2030

7 SEP 2032

7 SEP 2034

7 SEP 2036

7 SEP 2038

7 SEP 2040

7 SEP 2042

7 SEP 2044

7 SEP 2046

7 SEP 2048

7 SEP 2050

7 SEP 2052

7 SEP 2054

7 SEP 2056

7 SEP 2058

7 SEP 2100

7 SEP 2102

7 SEP 2104

7 SEP 2106

7 SEP 2108

7 SEP 2110

7 SEP 2112

7 SEP 2114

7 SEP 2116

253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

o.

O.

o .

O •

O.

O •

O.

O.

O.

O.

o.

O.

o.

O.

O.

O •

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

•



.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

. 0

.0

.0

.0

.0

.0

.0

7 SEP 1438

7 SEP 1440

7 SEP 1442

7 SEP 1444

7 SEP 1446

7 SEP 1448

7 SEP 1450

7 SEP 1452

7 SEP 1454

7 SEP 1456

7 SEP 1458

7 SEP 1500

7 SEP 1502

7 SEP 1504

7 SEP 1506

7 SEP 1508

7 SEP 1510

7 SEP 1512

7 SEP 1514

7 SEP 1516

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

.0

.0

. 0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

7 SEP 1758 180

7 SEP 1800 181

7 SEP 1802 182

7 SEP 1804 183

7 SEP 1806 184

7 SEP 1808 185

7 SEP 1810 186

7 SEP 1812 187

7 SEP 1814 188

7 SEP 1816 189

7 SEP 1818 190

7 SEP 1820 191

7 SEP 1822 192

7 SEP 1824 193

7 SEP 1.826 194

7 SEP 1828 195

7 SEP 1830 196

7 SEP 1832 197

7 SEP 1834 198

7 SEP 1836 199

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

.1

.1

.1

.1

. 1

. 1

. 1

.1

.1

.1

.1

. 1

.1

.1

.1

.1

.0

. 0

.0

.0

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

7 SEP 2118 280

7 SEP 2120 281

7 SEP 2122 282

7 SEP 2124 283

7 SEP 2126 284

7 SEP 2128 285

7 SEP 2130 286

7 SEP 2132 287

7 SEP 2134 288

7 SEP 2136 289

7 SEP 2138 290

7 SEP 2140 291

7 SEP 2142 292

7 SEP 2144 293

7 SEP 2146 294

7 SEP 2148 295

7 SEP 2150 296

7 SEP 2152 297

7 SEP 2154 298

7 SEP 2156 299

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.

o.
.0

.0
7 SEP 1518 100 o. .0 *

*

7 SEP 1838 200 o. . 0 *

*

7 SEP 2158 300 o.

*******************************************************************************************************************************
****

MAXIMUM STAGE IS 1. 04

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** ***



• •
**************

•
18 KK

*
*
*

*
3 *

*
**************

RUNOFF SECTION3

20 KO OUTPUT CONTROL
IPRNT
I PLOT
QSCAL

VARIABLES
4
o

o.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

21 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

HYPOTHETICAL STORM13 PH

5-MIN
.64

HYDRO-35
IS-MIN

1.25
60-MIN

2.11

DEPTHS FOR O-PERCENT
............ , ,. TP-40
2-HR 3-HR 6-HR
2,30 2.43 2.60

12-HR
2.93

24-HR
3,00

. , . , " TP-49 ""
2-DAY 4-DAY 7-DAY 10-DAY

,00 .00 ,00 ,00

STORM AREA = ,00

26 LG GREEN AND AMPT
STRTL

DTH
PSIF

XKSAT
RTIMP

LOSS RATE
.30
.15

8.20
.12

90.30

STARTING LOSS
MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

27 UK
KINEMATIC WAVE

OVERLAND-FLOW
L
S
N

PA
DXMIN

ELEMENT
52.

.0400
.150

100.0
5

NO. 1
OVERLAND FLOW LENGTH
SLOPE
ROUGHNESS COEFFICIENT
PERCENT OF SUBBASIN
MINIMUM NUMBER OF DX INTERVALS

28 RK

29 RK

KINEMATIC WAVE
COLLECTOR CHANNEL

L 328.
S .0250
N .015

CA .00
SHAPE TRAP

WD .00
Z 5.00

NDXMIN 2
MAIN CHANNEL

CHANNEL LENGTH
SLOPE
CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA
CHANNEL SHAPE
BOTTOM WIDTH OR DIAMETER
SIDE SLOPE
MINIMUM NUMBER OF DX INTERVALS



L 900. CHANNEL LENGTH
S .0260 SLOPE
N .012 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE

WD 2.50 BOTTOM WIDTH OR DIAMETER
Z .00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
RUPSTQ NO ROUTE UPSTREAM HYDROGRAPH

***

COMPUTE STAGES FROM GIVEN RATING DATA

21 HQ FLOW 0,- 2. 4. 6. 8. 10. 12. 14. 16.
18.

24 HE STAGE .0 .3 .4 .5 .6 .6 .7 .8 .8
.9

FLOW 20. 22. 24. 26.
STAGE .9 .9 1.0 1.0

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** ***

**************

30 KK
*
*
*

*
4 *

*

32 HC

**************
RUNOFF COMBINED

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** ***

**************

*
33 KK *

*
5 *

*

35 KO

**************
STORAGE FACILITY

OUTPUT CONTROL VARIABLES



• • •
IPRNT
IPLOT
QSCAL

4 PRINT CONTROL
2 PLOT CONTROL

o. HYDROGRAPH PLOT SCALE

HYDROGRAPH ROUTING DATA

36 RS STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

1
STOR

.00

.00

NUMBER OF SUBREACHES
TYPE OF INITIAL CONDITION
INITIAL CONDITION

WORKING R AND D COEFFICIENT

1246.00

1235.00

37 SV
.5

39 SE
1245.00

41 SQ
o.

STORAGE

ELEVATION

DISCHARGE

.0

.5

o.

o.

.0 .0 .0 .0 .0 .0 .1 .2

.6 .6 .6

1236.00 1237.00 1239.00 1240.00 1241.00 1242.00 1243.00 1244.00

1247.00 1248.00 1249.00

O. O. O. O. O. o. o. o.

O. O. O.

44 WP PUMPING DATA

PUMP ON
ELEVATION

PUMPING PUMP OFF
RATE ELEVATION

1242.0
1244.2

5. 1239.5
5. 1241.0

ISTAD PUMPS PUMP FLOW HYDROGRAPH IDENTIFICATION

***1 STATION 5

o.o.45.40.35.30.
(I) INFLOW, (0) OUTFLOW

10. '15. 20.5.o.
O.

DAHRMN PER
71200

1I---------.----- . . . . . . . . . . .

71202 21

71204 31

71206 4I

71208 51

71210 61

71212 7I



71214 81

71216 91

71218 101

71220 111

71222 121

71224 131

71226 141

71228 151

71230 161

71232 171

71234 181

71236 191

71238 2001

71240 2101.

71242 2201

71244 2301

71246 2401

71248 2501

71250 2601

71252 2701

71254 2801

71256 2901

71258 3001

71300 3101.

71302 3201

71304 3301

71306 3401



•
71308 3501

71310 3601

71312 3701

71314 3801

71316 3901

71318 4001

71320 4101.

71322 4201

71324 4301

71326 4401

71328 4501

71330 4601

71332 4701

71334 4801

71336 4901

71338 5001

71340 5101.

71342 5201

71344 5301

71346 5401

71348 5501

71350 5601

71352 5701

71354 5801

71356 5901

71358 6001

71400 6101.

• •



71402 620I

71404 6301

71406 6401

71408 6501

71410 6601

71412 6701

71414 6801

71416 6901

71418 ~ 701

71420 711

71422 72I

71424 731

71426 741

71428 751

71430 761

71432 77I

71434 781

71436 791

71438 801

71440 81I

71442 821

71444 831

71446 8401

71448 850I

71450 8601

71452 8701

71454 880r



•
71456 890I

71458 900I

71500 910I.

71502 920I

71504 930I

71506 940I

71508 950I

71510 960I

71512 970I

71514 980I

71516 990I

71518 1000I

71520 10lOI.

71522 1020I

71524 1030I

71526 1040I

71528 1050I

71530 1060I

71532 1070I

71534 1080I

71536 1090I

71538 1I00I

71540 1I10I.

71542 1I20I

71544 1130I

71546 1I40I

71548 1I50I

• •



71550 1.160l

71552 1.170l

71554 1.180l

71556 1.190l

71558 1200l

71600 1210l.

71602 1220l

71604 1230l

71606 1240l

71608 1250l

71610 1260 I

71612 1270 I

71614 1280 I

71616 1290 I

71618 1300 I

71620 1310 I

71622 1320 I

71624 1330 I

71626 1340 I

71628 1350 I

71630 1360 I

71632 1370 I

71634 1380 I

71636 1390 I

71638 1400 I

71640 1410 I

71642 1420 1.



• •
71644 1430 I

71646 1440 .I

71648 1450 I

71650 1460 I

71652 1470 I.

71654 1480 I

71656 1490 I

71658 1500 I

71700 1510 .I.

71702 1520 .I

71704 1530 I

71706 1540 I

71708 1550 I

71710 1560 I

71712 1570 . I

71714 1580 I.

71716 1590 I

71718 1600 I

71720 1610 I

71722 1620 .I

71724 1630 I

71726 1640 I.

71728 1650 I.

71730 1660 I

71732 1670 I

71734 1680 I

71736 1690 I

•



71738 1700 I

71740 1710 .I.

71742 1720 I

71744 1730 I

71746 1740 I

71748 1750 I

71750 1760 I

71752 1770 I

71754 1780 I

71756 1790 I

71758 1800 I

71800 1810 I

71802 1820 I

71804 1830 I

71806 1840 I

71808 1850 I

71810 1860l

71812 1870l

71814 1880l

71816 1890l

71818 1900l

71820 1910I.

71822 1920l

71824 1930l

71826 1940l

71828 1950l

71830 1960l



•
71832 19701

71834 19801

71836 1990l

71838 2000l

71840 2010l.

71842 2020l

71844 2030l

71846 2040l

71848 2050l

71850 2060l

71852 2070l

71854 2080l

71856 2090l

71858 2100l

71900 2110l.

71902 2120l

71904 2130l

71906 2140l

71908 2150l

71910 2160I

71912 2170l

71914 2180l

71916 2190l

71918 2200l

71920 221Ol.

71922 2220l

71924 2230l

• •



71926 22401

71928 22501

71930 22601

71932 22701

71934 22801

71936 22901

71938 23001

71940 23101.

71942 2321

71944 2331

71946 2341

71948 2351

71950 2361

71952 2371

71954 2381

71956 2391

71958 2401

72000 241I

72002 2421

72004 2431

72006 24401

72008 24501

72010 24601

72012 24701

72014 24801

72016 24901

72018 25001



•
72020 2510I.

72022 2520I

72024 2530I

72026 2540I

72028 2550I

72030 2560I

72032 2570I

72034 2580I

72036 2590I

72038 2600I

72040 2610I.

72042 2620I

72044 2630I

72046 2640I

72048 2650I

72050 2660I

72052 2670I

72054 2680I

72056 2690I

72058 2700I

72100 2710I.

72102 2720I

72104 2730I

72106 2740I

72108 2750I

72110 2760I

72112 2770I

• •



72114 2780I

72116 2790I

72118 2800I

72120 281OI.

72122 2820I

72124 2830I

72126 2840I

72128 2850I

72130 2860I

72132 2870I

72134 2880I

72136 2890I

72138 2900I

72140 2910I.

72142 2920I

72144 2930I

72146 2940I

72148 2950I

72150 2960I

72152 2970I

72154 2980I

72156 2990I

72158
300I---------.---------.---------.---------.---------.---------.---------.---------.---------.---------.---------.---------.
1

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** ***



•
**************

• •
46 KK

*
*
*

*
PUMPS *

*
**************

PUMP STATION FLOW

1

48 KO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
4
2

10.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

***

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE

+ 6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
+ 2 23. 5.03 l. l. 1. .00

HYDROGRAPH AT
+ 3 18. 5.00 l. l. l. .00

2 COMBINED AT
+ 4 40. 5.00 ,2. 2. 2. .01

PUMP FLOW TO
+ PUMPS 10. 5.07 2. l. 1. .01

HYDROGRAPH AT
+ 5 O. .00 O. O. O. .01
+ 1244.82 5.23

HYDROGRAPH AT
+ PUMPS 10. 5.07 2. l. 1. .00
1

ISTAQ ELEMENT

2 MANE

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)

INTERPOLATED TO
COMPUTATION INTERVAL

DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME
PEAK PEAK

(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN)

.47 23.70 300.88 2.63 2.00 23.03 302.00 2.63



CONTINUITY SUMMARY (AC-FT) - INFLOW= .OOOOE+OO EXCESS= .7060E+00 OUTFLOW= .7009E+00 BASIN STORAGE= .1241E-02 PERCENT ERROR=
.5

3 MANE .29 18.28 300.79 2.69 2.00 17.90 300.00 2.69

CONTINUITY SUMMARY (AC-FT) - INFLOW= .OOOOE+OO EXCESS= .5500E+OO OUTFLOW= .5456E+00 BASIN STORAGE= .1020E-02 PERCENT ERROR=
.6

*** NORMAL END OF HEC-1 ***
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* * * *

***************************************

* FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* JUN 1998 *
* VERSION 4.1 *
* *
* RUN DATE 16SEP02 TIME 15:52:57 *
* *
*****************************************

*
U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 756-1104

*
*
*
*
*
*

x x XXXXXXX XXXXX x
x x x x x xx
x x x x x
XXXXXXX XXXX x XXXXX x
x x x x x
x x x x x x
x x XXXXXXX XXXXX xxx

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF 7AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATrON, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT

ID 1 2 3 4 5 6 7 8 9 10

KK 2
KM RUNOFF SECTION2
KO 0
BA 0.0050
* RATING FOR 30" DIA PIPE

PAGE 1

TOWN OF GILBERT GREENFIELD ROAD STORM DRAINAGE PN:96446-1
KINEMATIC WAVE WATERSHED MODEL 50 year storm 4500 gpm

2 07SEP02 1200 300
4

*DIAGRAM

ID
ID
IT
IO

*

1

LINE

1
2
3
4

5
6
7
8



9 HQ 0 2. 4. 6. 8. 10. 12. 14. 16. 18.
10 HQ 20. 22. 24. 26.
11 HE 0 0.30 0.42 0.52 0.60 0.67 0.73 0.79 0.85 0.90
12 HE 0.96 1.01 1. 06 1.11
13 PH 0.64 1.25 2.11 2.30 2.43 2.6 2.93 3.00

* BLANK FOR 50-YR & BA ADJUSTMENT
14 LG 0.3 0.15 8.20 0.12 85.1

* ASSUME CLAY LOAM SOIL PARAMETERS
15 UK 52 0.04 .15 100
16 RK 328 0.0210 .015 0.00063 TRAP 0 5

* GUTTER FLOW
17 RK 1250 0.0210 .012 CIRC 2.5

* ROUTE TO STORAGE IN 24-IN RCP

18 KK 3
19 KM RUNOFF SECTION3
20 KO 0
21 BA 0.0038

* RATING FOR 30" DIA PIPE
22 HQ 0 2. 4 .. 6. 8. 10. 12. 14. 16. 18.
23 HQ 20. 22. 24. 26.
24 HE 0 0.29 0.40 0.49 0.56 0.63 0.69 0.75 0.80 0.85
25 HE 0.90 0.95 1. 00 1. 04
26 LG 0.3 0.15 8.20 0.12 90.3

* ASSUME CLAY LOAM SOIL PARAMETERS
27 UK 52 0.04 .15 100
28 RK 328 0.0250 .015 0.00063 TRAP 0 5

* GUTTER FLOW
29 RK 900 0.0250 .012 CIRC 2.5

* ROUTE TO STORAGE IN 24-IN RCP

30 KK 4
31 KM RUNOFF COMBINED
32 HC 2

33 KK 5
34 KM STORAGE FACILITY
35 KO 0 2

* STORAGE FACILITY ROUTING THRU WET WELL - NO VAULT
36 RS 1 STOR 0.0
37 SV 0.0 0.0050 0.0140 0.023 0.028 0.036 0.044 0.065 0.160 0.341
38 SV 0.355 0.3710 0.3890 0.408
39 SE 1233.0 1235.0 1237.0 1239.0 1240.0 1241. 0 1242.0 1243.0 1244.0 1245.0

1 HEC-l INPUT PAGE 2

LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10

40 SE 1246.0 1247.0 1248.0 1249.0
41 SQ 0 0 0 0 0 0 0 0 0 0
42 SQ 0 0.0 0.0 0.1



• •
* NUISANCE PUMP ON @ 1238.5 OFF @ 1235.50

43 WP 1238.5 0.0 1235.5 PUMPS
* PUMP 1 ON @ 1242.0 & OFF @ 1238.5

44 WP 1242.0 10.0 1239.5 PUMPS
* PUMP 2 ON @ 1244.2 & OFF @ 1240.0

45 WP 1244.2 10.0 1241.0 PUMPS

46 KK PUMPS
47 KM PUMP STATION FLOW
48 KO 0 2 10
49 WR PUMPS
50 ZZ

•

SCHEMATIC DIAGRAM OF STREAM NETWORK

.<-------
PUMPS

PUMPS

1

INPUT
LINE

NO.

S

18

30

43
33

49
46

(V) ROUTING

( .) CONNECTOR

2

3

4 .
V
V
.------->
5

(---» DIVERSION OR PUMP FLOW

«---) RETURN OF DIVERTED OR PUMPED FLOW

PUMPS

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1*****************************************

* *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* JUN 1998 *
* VERSION 4.1 *
* *
* RUN DATE 16SEP02 TIME 15:52:57 *
* *
*****************************************

***************************************

*
U.S. ARMY CORPS OF ENGINEERS *
HYDROLOGIC ENGINEERING CENTER *

609 SECOND STREET *
DAVIS, CALIFORNIA 95616 *

(916) 756-1104 *
* *
***************************************



TOWN OF GILBERT GREENFIELD ROAD STORM DRAINAGE PN:96446-1
KINEMATIC WAVE WATERSHED MODEL 50 year storm 4500 gpm

4 10 OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
4
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME
NMIN

IDATE
ITIME

NQ
NDDATE
NDTIME
ICENT

DATA
2

7SEP 2
1200

300
7SEP 2

2158
19

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

COMPUTATION INTERVAL
TOTAL TIME BASE

.03 HOURS
9.97 HOURS

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

5 KK
*
*
*

*
2 *

*
**************

RUNOFF SECTION2

7 KO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
4
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

8 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA



• •
PRECIPITATION DATA

•
13 PH

5-MIN
.64

HYDRO-35
15-MIN

1.25
60-MIN

2.11

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
............... TP-40 .
2-HR 3-HR 6-HR 12-HR 24-HR
2.30 2.43 2.60 2.93 3.00

STORM AREA = .00

. TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

14 LG GREEN AND AMPT
STRTL

DTH
PSIF

XKSAT
RTIMP

LOSS RATE
.30
.15

8.20
.12

85.10

STARTING LOSS
MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

15 UK
KINEMATIC WAVE

OVERLAND-FLOW
L
S
N

PA
DXMIN

ELEMENT
52.

.0400
.150

100.0
5

NO. 1
OVERLAND FLOW LENGTH
SLOPE
ROUGHNESS COEFFICIENT
PERCENT OF SUBBASIN
MINIMUM NUMBER OF OX INTERVALS

1250.
.0210

.012
.00

CIRC
2.50

.00
2

NO

16 RK

17 RK

KINEMATIC WAVE
COLLECTOR CHANNEL

L 328.
S .0210
N .015

CA .00
SHAPE . TRAP

WD .00
Z 5.00

NDXMIN 2
MAIN CHANNEL

L
S
N

CA
SHAPE

WD
Z

NDXMIN
RUPSTQ

CHANNEL LENGTH
SLOPE
CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA
CHANNEL SHAPE
BOTTOM WIDTH OR DIAMETER
SIDE SLOPE
MINIMUM NUMBER OF DX INTERVALS

CHANNEL LENGTH
SLOPE
CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA
CHANNEL SHAPE
BOTTOM WIDTH OR DIAMETER
SIDE SLOPE
MINIMUM NUMBER OF OX INTERVALS
ROUTE UPSTREAM HYDROGRAPH

***

COMPUTE STAGES FROM GIVEN RATING DATA



8 HQ
11 HE

FLOW O. 2. 4. 6. 8. 10. 12. 14. 16. 18.
STAGE .0 .3 .4 .5 .6 .7 .7 .8 .9 .9

FLOW 20. 22. 24. 26.
STAGE 1.0 1.0 1.1 1.1

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

******.*******

18 KK
*
*
*

*
3 *

*
**************

RUNOFF Sr;CTION3

20 KO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
4
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

21 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATIO~ DATA

HYPOTHETICAL STORM13 PH

5-MIN
.64

HYDRO-35
15-MIN

1.25
60-MIN

2.11

DEPTHS FOR O-PERCENT
............... TP-40
2-HR 3-HR 6-HR
2.30 2.43 2.60

12-HR
2.93

24-HR
3.00

........... TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

STORM AREA = .00

26 LG GREEN AND AMPT
STRTL

DTH
PSIF

XKSAT
RTIMP

LOSS RATE
.30
.15

8.20
.12

90.30

STARTING LOSS
MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

27 UK
KINEMATIC WAVE

OVERLAND-FLOW
L
S
N

PA

ELEMENT
52.

.0400
.150

100.0

NO. 1
OVERLAND FLOW LENGTH
SLOPE
ROUGHNESS COEFFICIENT
PERCENT OF SUBBASIN



• • •
DXMIN 5 MINIMUM NUMBER OF OX INTERVALS

KINEMATIC WAVE
28 RK COLLECTOR CHANNEL

L 328. CHANNEL LENGTH
S .0250 SLOPE
N .015 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE

WD .00 BOTTOM WIDTH OR DIAMETER
Z 5.00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF OX INTERVALS
29 RK MAIN CHANNEL

L 900. CHANNEL LENGTH
S .0250 SLOPE
N .012 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE

WD 2.50 BOTTOM WIDTH OR DIAMETER
Z .00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF OX INTERVALS
RUPSTQ NO ROUTE UPSTREAM HYDROGRAPH

***

COMPUTE STAGES FROM GIVEN RATING DATA

21 HQ FLOW O. 2. 4. 6. 8. 10. 12. 14. 16. 18.
24 HE STAGE .0 .3 .4 .5 .6 .6 .7 .8 .8 .9

FLOW 20. 22. 24. 26.
STAGE .9 .9 1.0 1.0

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *.* *** *** *** *** *** *** *** *** *.* *** *** ***

**************

30 KK
*
*
*

*
4 *

*

32 HC

**************
RUNOFF COMBINED

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***



*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

33 KK
*
*
*

*
5 *

*
**************

STORAGE FACILITY

35 KO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
4
2

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

36 RS

37 SV

39 SE

41 SQ

44 WP

HYDROGRAPH ROUTING DATA

STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES

ITYP STOR TYPE OF INITIAL CONDITION
RSVRIC .00 INITIAL CONDITION

X .00 WORKING R AND D COEFFICIENT

STORAGE .0 .0 .0 .0 .0 .0 .0 .1 .2 .3
.4 .4 .4 .4

ELEVATION 1233.00 1235.00 1237.00 1239.00 1240.00 1241.00 1242.00 1.243.00 1244.00 1245.00
1246.00 1247.00 1248.00 1249.00

DISCHARGE O. O. O. O. O. O. O. O. O. O.
O. O. O. O.

PUMPING DATA

PUMP ON
ELEVATION

1242.0
1244.2

ISTAD

PUMPING
RATE

10.
10.

PUMPS

PUMP OFF
ELEVATION

1239.5
1241.0

PUMP FLOW HYDROGRAPH IDENTIFICATION

***
1

O.
DAHRMN PER

5.
(I) INFLOW,

10.
(0) OUTFLOW

15. 20.

STATION

25. 30.

5

35. 40. 45. o. o. o.



• • •
71200
71202
71204
71206
71208
71210
71212
71214
71216
71218
71220
71222
71224
71226
71228
71230
71232
71234
71236
71238
71240
71242
71244
71246
71248
71250
71252
71254
71256
71258
71300
71302
71304
71306
71308
71310
71312
71314
71316
71318
71320
71322
71324
71326
71328
71330
71332
71334
71336
71338

1I---------.----- . . . . . . . . . . .

21
31
41
51
61
7I
81
91

101
III
121
131
141
lSI
161
17I
181
191
2001
2l0I.
2201
2301
2401
2501
2601
2701
2801
2901
3001
310I.
3201
3301
3401
3501
3601
3701
3801
3901
4001
4l0I.
4201
4301
4401
4501
4601
4701
4801
4901
5001



71340
71342
71344
71346
71348
71350
71352
71354
71356
71358
71400
71402
71404
71406
71408
71410
71412
71414
71416
71418
71420
71422
71424
71426
71428
71430
71432
71434
71436
71438
71440
71442
71444
71446
71448
71450
71452
71454
71456
71458
71500
71502
71504
71506
71508
71510
71512
71514
71516
71518

5101.
5201
5301
5401
5501
5601
5701
5801
5901
6001
6101.
6201
6301
6401
6501
6601
6701
6801
6901
701
711
721
731
741
751
761
771
781
791
801
81I
821
831
8401
8501
8601
8701
8801
8901
9001
9101.
9201
9301
9401
9501
9601
9701
9801
9901

10001



• • •
71520 1010I.
71522 1020I
71524 1030I
71526 1040I
71528 1050I
71530 1060I
71532 1070I
71534 1080I
71536 1090I
71538 1l00I
71540 1110I.
71542 1120I
71544 1130I
71546 1140I
71548 1150I
71550 1160I
71552 1170I
71554 1180I
71556 1190I
71558 1200I
71600 1210I.
71602 1220I
71604 1230I
71606 1240I
71608 1250I
71610 1260 I
71612 1270 I
71614 1280 I
71616 1290 I
71618 1300 I
71620 1310 I
71622 1320 I
71624 1330 I
71626 1340 I
71628 1350 I
71630 1360 I
71632 1370 I
71634 1380 I
71636 1390 I
71638 1400 I
71640 1410 I
71642 1420 I.
71644 1430 I
71646 1440 . I
71648 1450 I
71650 1460 I
71652 1470 I.
71654 1480 I
71656 1490 I
71658 1500 I



71700 1510
71702 1520
71704 1530
71706 1540
71708 1550
71710 1560
71712 1570
71714 1580
71716 1590
71718 1600
71720 1610
71722 1620
71724 1630
71726 1640
71728 1650
71730 1660
71 732 1670 I
71734 1680 I
71736 1690 I
71738 1700 I
71740 1710 .I.
71742 1720 I
71 744 1730 I
71746 1740 I
71748 1750 I
71750 1760 I
71752 1770 I
71754 1780 I
71756 1790 I
71758 1800 I
71800 1810 I
71802 1820 I
71804 1830 I
71806 1840 I
71808 1850 I
71810 18601
71812 18701
71814 18801
71816 18901
71818 19001
71820 191OI.
71822 19201
71824 19301
71826 19401
71828 19501
71830 19601
71832 19701
71834 19801
71836 19901
71838 20001

I
. I
I

I.
I.

I

I
I

.I
I.

I
I

I
I

I .
.I



•
71840 20101.
71842 20201
71844 20301
71846 20401
71848 20501
71850 20601
71852 20701
71854 20801
71856 20901
71858 21001
71900 21101.
71902 21201
71904 21301
71906 21401
71908 21501
71910 21601
71912 21701
71914 21801
71916 21901
71918 22001
71920 22101.
71922 22201
71924 22301
71926 22401
71928 22501
71930 22601
71932 22701
71934 22801
71936 22901
71938 23001
71940 23101.
71942 2321
71944 2331
71946 2341
71948 2351
71950 2361
71952 237I
71954 2381
71956 2391
71958 2401
72000 241I
72002 2421
72004 2431
72006 24401
72008 24501
72010 24601
72012 24701
72014 24801
72016 24901
72018 25001

• •



72020 2510I.
72022 2520I
72024 2530I
72026 2540I
72028 2550I
72030 2560I
72032 2570I
72034 2580I
72036 2590I
72038 2600I
72040 2610I.
72042 2620I
72044 2630I
72046 2640I
72048 2650I
72050 2660I
72052 2670I
72054 2680I
72056 2690I
72058 2700I
72100 2710I.
72102 2720I
72104 2730I
72106 2740I
72108 2750I
72110 2760I
72112 2770I
72114 2780I
72116 2790I
72118 2800I
72120 2810I.
72122 2820I
72124 2830I
72126 2840I
72128 2850I
72130 2860I
72132 2870I
72134 2880I
72136 2890I
72138 2900I
72140 2910I.
72142 2920I
72144 2930I
72146 2940I
72148 2950I
72150 2960I
72152 2970I
72154 2980I
72156 2990I
72158 300I---------.---------.---------.---------.---------.---------.---------.---------.---------



•
1

• •
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

46 KK
*

*

*
PUMPS *

*
**************

PUMP STATION FLOW

1

48 KO OUTPUT CONTROL VARIABLES
IPRNT 4
IPLOT 2
QSCAL 10.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

***

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE

+ 6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
+ 2 23. 5.03 I. 1. 1. .00

HYDROGRAPH AT
+ 3 18. 5.00 1. 1. 1. .00

2 COMBINED AT
+ 4 40. 5.03 2. 2. 2. .01

PUMP FLOW TO
+ PUMPS 20. 5.07 2. I. l- .01

HYDROGRAPH AT
+ 5 O. .00 O. O. O. .01
+ 1244.80 5.13

HYDROGRAPH AT
+ PUMPS 20. 5.07 2. 1. I. .00
1

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)



ISTAQ ELEMENT

2 MANE

INTERPOLATED TO
COMPUTATION INTERVAL

DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME
PEAK PEAK

(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN)

.47 23.70 300.88 2.63 2.00 23.03 302.00 2.63

CONTINUITY SUMMARY (AC-FT) - INFLOW= .OOOOE+OO EXCESS= .7060E+00 OUTFLOW= .7009E+00 BASIN STORAGE= .1241E-02 PERCENT ERROR= .5

3 MANE .44 18.27 300.89 2.69 2.00 17.75 300.00 2.69

CONTINUITY SUMMARY (AC-FT) - INFLOW= .OOOOE+OO EXCESS= .5500E+00 OUTFLOW= .5460E+00 BASIN STORAGE= .1024E-02 PERCENT ERROR= .5

*** NORMAL END OF HEC-1 ***



•
1*****************************************
***************************************

*
*
* FLOOD HYDROGRAPH PACKAGE (HEC-1) *

*
* JUN 1998 *

*
* VERSION 4.1 *

*
* *

'k

* RUN DATE 16SEP02 TIME 15:57:06 *
*
* *

*
*****************************************

***************************************

•

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

•
*

* U.S. ARMY CORPS OF ENGINEERS

* WlDROLOGIC ENGINEERING CENTER

* 609 SECOND STREET

* DAVIS, CALIFORNIA 95616

* (916) 756-1104

*

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1

LINE

HEC-1 INPUT

ID 1 2 3 4 5 6 7 8 9 10

PAGE 1

1
2
3
4

ID
ID
IT
IO

*
*DIAGRAM

TOWN OF GILBERT GREENFIELD ROAD STORM DRAINAGE PN:96446-1
KINEMATIC WAVE WATERSHED MODEL 50 year storm 6720 gpm

2 07DEP02 1200 300
4



5 KK 2
6 KM RUNOFF SECTION2
7 KO 0
8 BA 0.0050

* RATING FOR 30" DIA PIPE
9 HQ 0 2. 4. 6. 8. 10. 12. 14. 16. 18.

10 HQ 20. 22. 24. 26.
11 HE 0 0.30 0.42 0.52 0.60 0.67 0.73 0.79 0.85 0.90
12 HE 0.96 1.01 1. 06 1.11
13 PH 0.64 1. 25 2.11 2.30 2.43 2.6 2.93 3.00

* BLANK FOR 50-YR & BA ADJUSTMENT
14 LG 0.3 0.15 8.20 0.12 85.1

* ASSUME CLAY LOAM SOIL PARAMETERS
15 UK 52 0.04 .15 100
16 RK 328 0.0210 .015 0.00063 TRAP 0 5

* GUTTER FLOW
17 RK 1250 0.0210 .012 CIRC 2.5

* ROUTE TO STORAGE IN 24-IN RCP

18 KK 3
19 KM RUNOFF SECTION3
20 KO 0
21 BA 0.0038

* RATING FOR 30" DIA PIPE
22 HQ 0 2. 4. 6. 8. 10. 12. 14. 16. 18.
23 HQ 20. 22. 24. 26.
24 HE 0 0.29 0.40 0.49 0.56 0.63 0.69 0.75 0.80 0.85
25 HE 0.90 0.95 1. 00 1. 04
26 LG 0.3 0.15 8.20 0.12 90.3

* ASSUME CLAY LOAM SOIL PARAMETERS
27 11K 52 0.04 .15 100
28 RK 328 0.0250 .015 0.00063 TRAP 0 5

* GUTTER FLOW
29 RK 900 0.0260 .012 CIRC 2.5

* ROUTE TO STORAGE IN 24-IN RCP

30 KK 4
31 KM RUNOFF COMBINED
32 HC 2

33 KK 5
34 KM STORAGE FACILITY
35 KO 0 2

* STORAGE FACILITY ROUTING THRU WET WELL - NO VAULT
36 RS 1 STOR 0.0
37 SV 0.0 0.0130 0.0260 0.040 0.047 0.056 0.066 0.090 0.167 0.181
38 SV 0.196 0.2130 0.2310 0.250
39 SE 1233.0 1235.0 1237.0 1239.0 1240.0 1241.0 1242.0 1243.0 1244.0 1245.0

1 HEC-1 INPUT PAGE 2

LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10

40 SE 1246.0 1247.0 1248.0 1249.0
41 SQ 0 0 0 0 0 0 0 0 0 0



."•
STATION FLOW

2 10

0.0 0.0 0.1
PUMP ON @ 1238.5 OFF @ 1235.50
0.0 1235.5 PUMPS

ON @ 1242.0 & OFF @ 1238.5
15.0 1239.5 PUMPS

ON @ 1244.2 & OFF @ 1240.0
15.0 1241.0 PUMPS

PUMPS
PUMP

o
PUMPS

o
NUISANCE

1238.5
PUMP 1

1242.0
PUMP 2

1244.2

-----

•
42 SQ

*
43 WP

*
44 WP

*
45 WP

46 KK
47 KM
48 KO
49 WR
50 ZZ

SCHEMATIC DIAGRAM OF STREAM NETWORK

.<-------
PUMPS

PUMPS

1

INPUT
LINE

NO.

5

18

30

43
33

49
46

(V) ROUTING

( .) CONNECTOR

2

3

4 ..
V
V
.------->
5

(---» DIVERSION OR PUMP FLOW

«---) RETURN OF DIVERTED OR PUMPED FLOW

PUMPS

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1*****************************************
***************************************
* *

*

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

*
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER

*
* VERSION 4.1 * * 609 SECOND STREET

*
* * * DAVIS, CALIFORNIA 95616

*
* RUN DATE 16SEP02 TIME 15:57:06 * * (916) 756-1104

*
* * *
*****************************************



***************************************

TOWN OF GILBERT GREENFIELD ROAD STORM DRAINAGE PN:96446-1
KINEMATIC WAVE WATERSHED MODEL 50 year storm 6720 gpm

4 10 OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
4
o

o.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME
NMIN

I DATE
ITIME

NQ
NDDATE
NDTIME
ICENT

DATA
2

7DEP 2
1200

300
7 2

2158
19

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

COMPUTATION INTERVAL
TOTAL TIME BASE

.03 HOURS
9.97 HOURS

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** ***

**************

5 KK
*
*
*

*
2 *

*
**************

RUNOFF SECTION2

7 KO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
4
o

o.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

SUBBASIN RUNOFF DATA



•
8 BA

•
SUBBASIN CHARACTERISTICS

TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

•
13 PH

5-MIN
.64

HYDRO-35
IS-MIN

1.25
60-MIN

2.11

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
............... TP-40 .
2-HR 3-HR 6-HR 12-HR 24-HR
2.30 2.43 2.60 2.93 3.00

STORM AREA = .00

. TP-4·9 .
2-DAY 4-DAY 7-DAY la-DAY

.00 .00 .00 .00

14 LG GREEN AND AMPT
STRTL

DTH
PSIF

XKSAT
RTIMP

LOSS RATE
.30
.15

8.20
.12

85.10

STARTING LOSS
MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

15 UK
KINEMATIC WAVE

OVERLAND-FLOW
L
S
N

PA
DXMIN

ELEMENT
52.

.0400
.150

100.0
5

NO. 1
OVERLAND FLOW LENGTH
SLOPE
ROUGHNESS COEFFICIENT
PERCENT OF SUBBASIN
MINIMUM NUMBER OF DX INTERVALS

1250.
.0210

.012
.00

CIRC
2.50

.00
2

NO

16 RK

17 RK

KINEMATIC WAVE
COLLECTOR CHANNEL

L 328.
S .0210
N .015

CA .00
SHAPE TRAP

WD .00
Z 5.00

NDXMIN 2
MAIN CHANNEL

L
S
N

CA
SHAPE

WD
Z

NDXMIN
RUPSTQ

CHANNEL LENGTH
SLOPE
CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA
CHANNEL SHAPE
BOTTOM WIDTH OR DIAMETER
SIDE SLOPE
MINIMUM NUMBER OF DX INTERVALS

CHANNEL LENGTH
SLOPE
CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA
CHANNEL SHAPE
BOTTOM WIDTH OR DIAMETER
SIDE SLOPE
MINIMUM NUMBER OF DX INTERVALS
ROUTE UPSTREAM HYDROGRAPH

***

COMPUTE STAGES FROM GIVEN RATING DATA

8 HQ FLOW o. 2. 4. 6. 8. 10. 12. 14. 16.



18.
11 HE STAGE .0 .3 .4 .5 .6 .7 .7 .8 .9

.9

FLOW 20. 22. 24. 26.
STAGE 1.0 1.0 1.1 1.1

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** ***

**************

18 KK
*
*
*

*
3 *

*
**************

RUNOFF SECTION3

20 KO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
4
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

21 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPIT~TION DATA

HYPOTHETICAL STORM13 PH

5-MIN
.64

HYDRO-35
15-MIN

1. 25
60-MIN

2.11

DEPTHS FOR O-PERCENT
............... TP-40
2-HR 3-HR 6-HR
2.30 2.43 2.60

12-HR
2.93

24-HR
3.00

........... TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

STORM AREA = .00

26 LG GREEN AND AMPT
STRTL

DTH
PSIF

XKSAT
RTIMP

LOSS RATE
.30
.15

8.20
.12

90.30

STARTING LOSS
MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

27 UK
KINEMATIC WAVE

OVERLAND-FLOW
L
S
N

PA
DXMIN

ELEMENT
52.

.0400
.150

100.0
5

NO. 1
OVERLAND FLOW LENGTH
SLOPE
ROUGHNESS COEFFICIENT
PERCENT OF SUBBASIN
MINIMUM NUMBER OF DX INTERVALS



900.
.0260

.012
.00

CIRC
2.50

.00
2

NO

•
28 RK

29 RK

KINEMATIC WAVE
COLLECTOR CHANNEL

L 328.
S .0250
N .015

CA .00
SHAPE TRAP

WD .00
Z 5.00

NDXMIN 2
MAIN CHANNEL

L
S
N

CA
SHAPE

WD
Z

NDXMIN
RUPSTQ

•
CHANNEL LENGTH
SLOPE
CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA
CHANNEL SHAPE
BOTTOM WIDTH OR DIAMETER
SIDE SLOPE
MINIMUM NUMBER OF DX INTERVALS

CHANNEL LENGTH
SLOPE
CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA
CHANNEL SHAPE
BOTTOM WIDTH OR DIAMETER
SIDE SLOPE
MINIMUM NUMBER OF DX INTERVALS
ROUTE UPSTREAM HYDROGRAPH

•

***
COMPUTE STAGES FROM GIVEN RATING DATA

21 HQ FLOW O. 2. 4. 6. 8. 10. 12. 14. 16.
18.

24 HE STAGE .0 .3 .4 .5 .6 .6 .7 .8 .8
.9

F40W 20. 22. 24. 26.
STAGE .9 .9 1.0 1.0

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** ***

**************

30 KK
*
*
*

*
4 *

*

32 HC

**************

RUNOFF COMBINED

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ** *** *** ***



*** ***

**************

33 KK
*
*
*

*
5 *

*
**************

STORAGE FACILITY

35 KO OUTPUT CONTROL
IPRNT
I PLOT
QSCAL

VARIABLES
4
2

o.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

HYDROGRAPH ROUTING DATA

1233.00

1246.00

PUMPING
RATE

36 RS

37 SV
.2

39 SE
1245.00

41 SQ
o.

44 WP

STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

STORAGE

ELEVATION

DISCHARGE

PUMPING DATA

PUMP ON
ELEVATION

1242.0
1244.2

1
STOR

.00

.00

.0

.2

o.

o.

15.
15.

NUMBER OF SUBREACHES
TYPE OF INITIAL CONDITION
INITIAL CONDITION

WORKING R AND D COEFFICIENT

.0 .0 .0 .0 .1 .1 .1 .2

.2 .2 .3

1235.00 1237.00 1239.00 1240.00 1241.00 1242.00 1243.00 1244.00

1247.00 1248.00 1249.00

o. o. o. o. o. o. o. o.

o. o. o.

PUMP OFF
ELEVATION

1239.5
1241.0

ISTAD PUMPS PUMP FLOW HYDROGRAPH IDENTIFICATION

***
1

o. 5.
(I) INFLOW,' (0) OUTFLOW

10. 15. 20.

STATION

25. 30.

5

35. 40. 45. o. o.
o.

DAHRMN PER
71200

1I---------.---------.---------.----- . . __ -----.--.---------.---------. . . . .



• • •
71202 2I

71204 3I

71206 4I

71208 5I

71210 6I

71212 ?I

71214 8I

71216 9I

71218 10I

71220 11I

71222 12I

71224 13I

71226 14I

71228 lSI

71230 16I

71232 171

71234 18I

71236 19I

71238 200I

71240 210I.

71242 220I

71244 230I

71246 240I

71248 250I

71250 260I

71252 270I

71254 280I



71256 2901

71258 3001

71300 310I.

71302 3201

71304 3301

71306 3401

71308 3501

71310 3601

71312 3701

71314 3801

71316 3901

71318 4001

71320 410I.

71322 4201

71324 4301

71326 4401

71328 4501

71330 4601

71332 4701

71334 4801

71336 4901

71338 5001

71340 510I.

71342 5201

71344 5301

71346 5401

71348 5501



• • •
71350 560I

71352 570I

71354 5801

71356 5901

71358 6001

71400 610I.

71402 6201

71404 6301

71406 640I

71408 6501

71410 660I

71412 6701

71414 6801

71416 690I

71418 701

71420 711

71422 721

71424 73I

71426 74I

71428 751

71430 76I

71432 77I

71434 781

71436 791

71438 80I

71440 81I

71442 821



71444 831

71446 8401

71448 8501

71450 8601

71452 8701

71454 8801

71456 8901

71458 9001

71500 9101.

71502 9201

71504 9301

71506 9401

71508 9501

71510 9601

71512 9701

71514 9801

71516 9901

71518 10001

71520 10101.

71522 10201

71524 10301

71526 10401

71528 10501

71530 10601

71532 10701

71534 10BOI

71536 10901



• • •
71538 11001

71540 11101.

71542 11201

71544 11301

71546 11401

71548 11501

71550 11601

71552 11701

71554 1180I

71556 11901

71558 12001

71600 12101.

71602 12201

71604 12301

71606 12401

71608 12501

71610 1260 1

71612 1270 1

71614 1280 1

71616 1290 1

71618 1300 1

71620 1310 1

71622 1320 1

71624 1330 1

71626 1340 1

71628 1350 1

71630 1360 1





• • •-
71726 1640 I.

71728 1650 I.

71730 1660 I

71732 1670 I

71734 1680 I

71736 1690 I

71738 1700 I

71740 1710 .I.

71742 1720 I

71744 1730 I

71746 1740 I

71748 1750 I

71750 1760 I

71752 1770 I

71754 1780 I

71756 1790 I

71758 1800 I

71800 1810 I

71802 1820 I

71804 1830 I

71806 1840 I

71808 1850 I

71810 18601

71812 18701

71814 18801

71816 1890I

71818 19001



71820 19101.

71822 19201

71824 19301

71826 19401

71828 19501

71830 19601

71832 19701

71834 19801

71836 19901

71838 20001

71840 20101.

71842 20201

71844 20301

71846 20401

71848 20501

71850 20601

71852 20701

71854 20801

71856 2090I

71858 21001

71900 21101.

71902 21201

71904 21301

71906 21401

71908 21501

71910 21601

71912 21701



• • •
71914 2180I

71916 2190I

71918 2200I

71920 2210I.

71922 2220I

71924 2230I

71926 2240I

71928 2250I

71930 2260I

71932 2270I

71934 2280I

71936 2290I

71938 2300I

71940 2310I.

71942 232I

71944 233I

71946 234I

71948 235I

71950 236I

71952 237I

71954 238I

71956 239I

71958 240I

72000 241I

72002 242I

72004 243I

72006 2440I



72008 24501

72010 24601

72012 24701

72014 24801

72016 24901

72018 25001

72020 25101.

72022 25201

72024 25301

72026 25401

72028 25501

72030 25601

72032 25701

72034 25801

72036 25901

72038 26001

72040 26101.

72042 26201

72044 26301

72046 26401

72048 26501

72050 26601

72052 26701

72054 26801

72056 26901

72058 27001

72100 27101.



•
72102 2720I

72104 2730I

72106 2740I

72108 2750I

72110 2760I

72112 2770I

72114 2780I

72116 2790I

72118 2800I

72120 2810I.

72122 2820I

72124 2830I

72126 2840I

72128 2850I

72130 2860I

72132 2870I

72134 2880I

72136 2890I

72138 2900I

72140 2910I.

72142 2920I

72144 2930I

72146 2940I

72148 2950I

72150 2960I

72152 2970I

72154 2980I

• •



72156 2990I

72158
300I---------.---------.---------.---------.---------.---------.---------.---------.---------.---------.---------.---------.
1

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*** ***

**************

46 KK
*
*
*

*
PUMPS *

*
**************

PUMP STATION FLOW

1

48 KO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
4
2

10.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

***

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE

+ 6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
+ 2 23. 5.03 l. l. l. .00

HYDROGRAPH AT
+ 3 18. 5.00 1. l. 1. .00

2 COMBINED AT
+ 4 40. 5.00 2. 2. 2. .01

PUMP FLOW TO
+ PUMPS 30. 5.07 2. 1. l. .01

HYDROGRAPH AT
+ 5 O. 5.07 O. O. O. .01
+ 1248.45 5.07

HYDROGRAPH AT
+ PUMPS 30. 5.07 2. l. l. .00
1

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING



• • •
(FLOW IS DIRECT RUNOFF WITHOUT

ISTAQ ELEMENT DT PEAK TIME TO
PEAK

VOLUME DT

BASE FLOW)
INTERPOLATED TO

COMPUTATION INTERVAL
PEAK TIME TO

PEAK
VOLUME

2 MANE

(MIN)

.47

(CFS)

23.70

(MIN)

300.88

(IN)

2.63

(MIN)

2.00

(CFS)

23.03

(MIN)

302.00

(IN)

2.63

CONTINUITY SUMMARY (AC-FT) - INFLOW= .OOOOE+OO EXCESS= .7060E+00 OUTFLOW= .7009E+00 BASIN STORAGE= .1241E-02 PERCENT ERROR=
.5

3 MANE .29 18.28 300.79 2.69 2.00 17.90 300.00 2.69

CONTINUITY SUMMARY (AC-FT) - INFLOW= .OOOOE+OO EXCESS= .5500E+00 OUTFLOW= .5456E+00 BASIN STORAGE= .1020E-02 PERCENT ERROR=
.6

*** NORMAL END OF HEC-1 ***



1*****************************************

* *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* JUN 1998 *
* VERSION 4.1 *
* *
* RUN DATE 16SEP02 TIME 15:58:11 *
* *
*****************************************

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

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

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECI (JAN 73), HEClGS, HEClDB, AND HEClKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF ,AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

ID 1 2 3 4 5 6 7 8 9 10

KK 2
KM RUNOFF SECTION2
KO 0
BA 0.0050
* RATING FOR 30" DIA PIPE

1

LINE

1
2
3
4

5
6
7
8

ID
ID
IT
10

*
*DIAGRAM

HEC-1 INPUT

TOWN OF GILBERT GREENFIELD ROAD STORM DRAINAGE PN:96446-1
KINEMATIC WAVE WATERSHED MODEL 50 year storm 8500 gpm

2 07SEP02 1200 300
4

PAGE 1

11 <:CO Ce~(,\ <u,..~:'\\C~
~



• • •
9 HQ 0 2. 4. 6. 8. 10. 12. 14. 16. 18.

10 HQ 20. 22. 24. 26.
11 HE 0 0.30 0.42 0.52 0.60 0.67 0.73 0.79 0.85 0.90
12 HE 0.96 1.01 1. 06 1.11
13 PH 0.64 1. 25 2.11 2.30 2.43 2.6 2.93 3.00

* BLANK FOR 50-YR & BA ADJUSTMENT
14 LG 0.3 0.15 8.20 0.12 85.1

* ASSUME CLAY LOAM SOIL PARAMETERS
15 UK 52 0.04 .15 100
16 RK 328 0.0210 .015 0.00063 TRAP 0 5

* GUTTER FLOW
17 RK 1250 0.0210 .012 0.00500 CIRC 2.5

* ROUTE TO STORAGE IN 24-IN RCP

18 KK 3
19 KM RUNOFF SECTION3
20 KO 0 2
21 BA 0.0038

* RATING FOR 30" DIA PIPE
22 HQ 0 2. 4. 6. 8. 10. 12. 14. 16. 18.
23 HQ 20. 22. 24. 26.
24 HE 0 0.29 0.40 0.49 0.56 0.63 0.69 0.75 0.80 0.85
25 HE 0.90 0.95 1. 00 1. 04
26 LG 0.3 0.15 8.20 0.12 90.3

* ASSUME CLAY LOAM SOIL PARAMETERS
27 UK 52 0.04 .15 100
28 RK 328 0.0250 .015 0.00063 TRAP 0 5

* GUTTER FLOW
29 RK 900 0.0260 .012 CIRC 2.5

* ROUTE TO STORAGE IN 24-IN RCP

30 KK 4
31 KM RUNOFF COMBINED
32 HC 2

33 KK 5
34 KM STORAGE FACILITY
35 KO 0 2

* STORAGE FACILITY ROUTING THRU WET WELL - NO VAULT
36 RS 1 STOR 0.0
37 SV 0 0.0080 0.0250 0.042 0.051 0.059 0.080 0.093 0.137 0.152
38 SV 0.167 0.183 0.201 0.219
39 SE 1233.2 1234.0 1236.0 1238.0 1239.0 1240.0 1241.0 1242.0 1243.0 1244.0

1. HEC-1 INPUT PAGE 2

LINE 1D ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10

40 SE 1.245.0 1246.0 1247.0 1248.0
41 SQ 0 0 0 0 0 0 0 0 0 0
42 SQ 0.0 0 0.00 0.1



* NUISANCE PUMP ON @ 1238.5 OFF @ 1235.50
43 WP 1238.5 0.0 1235.5 PUMPS

* PUMP 1 ON @ 1242.0 & OFF @ 1239.5
44 WP 1242.0 18.9 1239.5 PUMPS

* PUMP 2 ON @ 1244.2 & OFF @ 1241.0
45 WP 1244.2 18.9 1241.0 PUMPS

46 KK PUMPS
47 KM PUMP STATION FLOW
48 KO 0 2 10
49 WR PUMPS
50 ZZ

SCHEMATIC DIAGRAM OF STREAM NETWORK

.<-------
PUMPS

PUMPS

1

INPUT
LINE

NO.

5

18

30

43
33

49
46

(V) ROUTING

( .) CONNECTOR

2

3

4 ..........•.
V
V
.------->
5

(---» DIVERSION OR PUMP FLOW

«---) RETURN OFr DIVERTED OR PUMPED FLOW

PUMPS

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1*****************************************

* *
FLOOD HYDROGRAPH PACKAGE (HEC-l)

* JUN 1998 *
* VERSION 4.1 *
* *
* RUN DATE 16SEP02 TIME 15:58:11 *
* *
*****************************************

***************************************
* *

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



• •
TOWN OF GILBERT GREENFIELD ROAD STORM DRAINAGE PN:96446-1
KINEMATIC WAVE WATERSHED MODEL 50 year storm 8500 gpm

•
4 10 OUTPUT CONTROL

IPRNT
IPLOT
QSCAL

VARIABLES
4
o

o.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME
NMIN

!DATE
ITIME

NQ
NDDATE
NDTIME
ICENT

DATA
2

7SEP 2
1200

300
7SEP 2

2158
19

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

COMPUTATION INTERVAL
TOTAL TIME BASE

.03 HOURS
9.97 HOURS

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

5 KK
*
*
*

*
2 *

*
**************

RUNOFF SECTION2

7 KO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
4
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

8 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA . 00 SUBBAS IN AREA



PRECIPITATION DATA

13 PH
HYDRO-35

5-MIN 15-MIN 60-MIN
.64 1.25 2.11

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
.............. . TP-40 .............. .

2-HR 3-HR 6-HR 12-HR 24-HR
2.30 2.43 2.60 2.93 3.00

STORM AREA = .00

........... TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

14 LG GREEN AND AMPT
STRTL

DTH
PSIF

XKSAT
RTIMP

LOSS RATE
.30
.15

8.20
.12

85.10

STARTING LOSS
MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

15 UK
KINEMATIC WAVE

OVERLAND-FLOW
L
S
N

PA
DXMIN

ELEMENT
52.

.0400
.150

100.0
5

NO. 1
OVERLAND FLOW LENGTH
SLOPE
ROUGHNESS COEFFICIENT
PERCENT OF SUBBASIN
MINIMUM NUMBER OF DX INTERVALS

16 RK
KINEMATIC WAVE

COLLECTOR CHANNEL
L 328. CHANNEL LENGTH
S .0210 SLOPE
N .015 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE

WD .00 BOTTOM WIDTH OR DIAMETER
Z 5.00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
17 RK MAIN CHANNEL

L 1250. CHANNEL LENGTH
S .0210 SLOPE
N .012 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE

WD 2.50 BOTTOM WIDTH OR DIAMETER
Z .00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
RUPSTQ NO ROUTE UPSTREAM HYDROGRAPH

***

COMPUTE STAGES FROM GIVEN RATING DATA



•
8 HQ

11 HE
FLOW

STAGE

FLOW
STAGE

o.
.0

20.
1.0

2.
.3

22.
1.0

4.
.4

24.
1.1

•
6.
.5

26.
1.1

8.
.6

10.
.7

12.
.7

14.
.8

16.
.9

•
18.

.9

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***. *** *** *** *** *** *** *** *** *** *** *** ***

** * * **** **.* ***

18 KK
*
*
*

*
3 *

*
**************

RUNOFF SECTION3

20 KO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
4
2

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

21 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATIOr DATA

HYPOTHETICAL STORM13 PH

5-MIN
.64

HYDRO-35
IS-MIN

1. 25
60-MIN

2.11

DEPTHS FOR O-PERCENT
.............. , TP-40
2-HR 3-HR 6-HR
2.30 2.43 2.60

12-HR
2.93

24-HR
3.00

........... TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

STORM AREA = .00

26 LG GREEN AND AMPT
STRTL

DTH
PSIF

XKSAT
RTIMP

LOSS RATE
.30
.15

8.20
.12

90.30

STARTING LOSS
MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

27 UK
KINEMATIC WAVE

OVERLAND-FLOW
L
S
N

PA

ELEMENT
52 .

. 0400
.150

100.0

NO. 1
OVERLAND FLOW LENGTH
SLOPE
ROUGHNESS COEFFICIENT
PERCENT OF SUBBASIN



DXMIN 5 MINIMUM NUMBER OF DX INTERVALS

KINEMATIC WAVE
28 RK COLLECTOR CHANNEL

L 328. CHANNEL LENGTH
S .0250 SLOPE
N .015 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE

WD .00 BOTTOM WIDTH OR DIAMETER
Z 5.00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
29 RK MAIN CHANNEL

L 900. CHANNEL LENGTH
S .0260 SLOPE
N .012 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE

WD 2.50 BOTTOM WIDTH OR DIAMETER
Z .00 SIDE SLOPE

NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
RUPSTQ NO ROUTE UPSTREAM HYDROGRAPH

***

COMPUTE STAGES FROM GIVEN RATING DATA

.0

o.

18.
.9

o.
(X) EXCESS

.1

16.
.8

14.
.8

o.
(L) PRECIP,

.2.3

18.

12.
.7

.0

16.

10.
.6

.0

14.

8.
.6

.0

12.

6.
.5

.0

10.

4.
.4

24. 26.
1.0 1.0

STATION 3

.0

8.

.0.0.0.0
PER

10---------.---------.---------.---------.--- . __ -------.---------. . . . . .
20
30
40
50
60
70
80
90

100
110

DAHRMN
71200
71202
71204
71206
71208
71210
71212
71214
71216
71218
71220

21 HQ FLOW O. 2.
24 HE STAGE .0 .3

FLOW 20. 22 .
STAGE . 9 .9

1

(0) OUTFLOW
O. 2. 4. 6.



•
71222
71224
71226
71228
71230
71232
71234
71236
71238
71240
71242
71244
71246
71248
71250
71252
71254
71256
71258
71300
71302
71304
71306
71308
71310
71312
71314
71316
71318
71320
71322
71324
71326
71328
71330
71332
71334
71336
71338
71340
71342
71344
71346
71348
71350
71352
71354
71356
71358
71400

120
130
140
150
160
17.0
18.0
19.0
20.0
21.0.
22.0
23.0
24.0
25.0
26.0
27.0
28.0
29.0
30.0
31.0.
32.0
33.0
34.0
35.0
36.0
37.0
38.0
39.0
40.0
41.0.
42.0
43.0
44.0
45.0
46.0
47.0
48.0
49.0
50.0
51.0.
52.0
53.0
54.0
55.0
56.0
57.0
58.0
59.0
60.0
61.0.

• •



71402
71404
71406
71408
71410
71412
71414
71416
71418
71420
71422
71424
71426
71428
71430
71432
71434
71436
71438
71440
71442
71444
71446
71448
71450
71452
71454
71456
71458
71500
71502
71504
71506
71508
71510
71512
71514
71516
71518
71520
71522
71524
71526
71528
71530
71532
71534
71536
71538
71540

62.0
63.0
64.0
65.0
66.0
67.0
68.0
69.0
70.0
71.0.
12.0
73.0
74.0
75.0
76.0
77 .0
78.0
79.0
80.0
81.0.
82.0
83.0
84.0
85.0
86.0
87.0
88.0
89.0
90.0
91.0.
92.0
93.0
94.0
95.0
96 .0
97.0
98.0
99.0

100.0
101.0.
102.0
103.0
104.0
105.0
106.0
107.0
108.0
109.0
110.0
111.0.

'.



• • •
71542 112.0
71544 113.0
71546 114.0
71548 115.0
71550 116.0
71552 117.0
71554 118.0
71556 119.0
71558 120. 0 L.
71600 121. 0
71602 122. 0
71604 123. 0 L.71606 124. 0 L.
71608 125. 0 L.
71610 126. 0 X.
71612 127. 0 X.
71614 128. 0 X.
71616 129. 0 X.
71618 130. 0 X.
71620 131. 0 .X.
71622 132. 0 X.
71624 133. 0 X.
71626 134. 0 X.
71628 135. 0 X.
71630 136. 0 XX.
71632 137. 0 LXX.
71634 138. 0 LXX.
71636 139. 0 XXX.
71638 140. 0 XXX.
71640 141. .0. .XXX.
71642 142. 0 XXX.
71644 143. .0 LXXX.
71646 144. 0 XXXXX.
71648 145. 0 XXXXX.
71650 146. 0 XXXXXX.
71652 147. . 0 XXXXXXXX .
71654 148. 0 LXXXXXXXXXX .
71656 149. 0 LXXXXXXXXXXXXXX .
71658 150. 0
71700 151. .0.
71702 152. 0 XXXXXXXXXXXXXXXXX .
71704 153. 0 XXXXXXXXXXXXX .
71706 154. 0 XXXXXXXXXX .
71708 155. 0 XXXXXX.
71710 156. 0 XXXXXX.
71712 157. 0 XXXXX.
71714 158. 0 XXXXX.
71716 159. 0 LXXX.nne 160. 0 XXX.
71720 161. .0. .XXX.



71722 162.
71 724 163.
71726 164.
71728 165.
71730 166.
71732 167.
71734 168. 0
71736 169. 0
71738170. 0
71740 171 .. 0.
71742 172. 0
71744 173. 0
71746 174. 0
71748 175. 0
71750 176. 0
71752 177. 0
71754 178. 0
71756 179. 0
71758 180. 0
71800 181. 0
71802 182. 0
71804 183. 0
71806 184. 0
71808 185. 0
71810 186. 0
71812 187. 0
71814 188. 0
71816 189. 0
71818 190. 0
71820 191.0.
71822 192.0
71824 193.0
71826 194.0
71828 195.0
71830 196.0
71832 197.0
71834 198.0
71836 199.0
71838 200.0
71840 201.0.
71842 202.0
71844 203.0
71846 204.0
71848 205.0
71850 206.0
71852 207.0
71854 208.0
71856 209.0
71858 210.0
71900 211.0.

o

. 0

.0
o
o

O.

xxx.
XXX.
LXX.

XX.
X.
X.
X.
X.
X.

.X.
X.
X.
X.
X.
X.
L.
L.
L.

.L.
L.



•
71902 212.0
71904 213.0
71906 214.0
71908 215.0
71910 216.0
71912 217.0
71914 218.0
71916 219.0
71918 220.0
71920 221.0.
71922 222.0
71924 223.0
71926 224.0
71928 225.0
71930 226.0
71932 227.0
71934 228.0
71936 229.0
71938 230.0
71940 231.0.
71942 232.0
71944 233.0
71946 234.0
71948 235.0
71950 236.0
71952 237.0
71954 238.0
71956 239.0
71958 240.0
72000 241.0.
72002 242.0
72004 243.0
72006 244.0
72008 245.0
72010 246.0
72012 247.0
72014 248.0
72016 249.0
72018 250.0
72020 251.0.
72022 252.0
72024 253.0
72026 254.0
72028 255.0
72030 256.0
72032 257.0
72034 258.0
72036 259.0
72038 260.0
72040 261.0.

• •



1

72042 262.0
72044 263.0
72046 264.0
72048 265.0
72050 266.0
72052 267.0
72054 268.0
72056 269.0
72058 270.0
72100 271.0.
72102 272.0
72104 273.0
72106 274.0
72108 275.0
72110 276.0
72112 277.0
72114 278.0
72116 279.0
72118 280.0
72120 281.0.
72122 282.0
72124 283.0
72126 284.0
72128 285.0
72130 286.0
72132 287.0
72134 288.0
72136 289.0
72138 290.0
72140 291.0.
72142 292.0
72144 293.0
72146 294.0
72148 295.0
72150 296.0
72152 297.0
72154 298.0
72156 299.0 ~

72158 300.0--------.---------.---------.---------.---------.---------.---------.---------.---------.---------.---------.---------.

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

30 KK
*
*
*

*
4 *

*



•
32 HC

•
**************

RUNOFF COMBINED

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***

•

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

33 KK
*
*
*

*
5 *

*
**************

STORAGE FACILITY

35 KO OUTPUT CONTROL VARIABLES
IPRNT 4
IPLOT 2
QSCAL O.

HYDROGRAPH ROUTING DATA

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

36 RS STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

1 NUMBER OF SUBREACHES
STOR TYPE OF INITIAL CONDITION

.00 INITIAL CONDITION

.00 WORKING R AND D COEFFICIENT

37 SV STORAGE .0
.2

.0

.2
.0
.2

.0

.2
.1 .1 .1 .1 .1 .2

39 SE

41 SQ

44 WP

ELEVATION

DISCHARGE

PUMPING DATA

PUMP ON
ELEVATION

1242.0
1244.2

1233.20
1245.00

o.
O.

PUMPING
RATE

19.
19.

1234.00
1246.00

o.
O.

PUMP OFF
ELEVATION

1239.5
1241.0

1236.00
1247.00

o.
O.

1238.00
1248.00

o.
o.

1239.00

o.

1240.00

o.

1241.00

o.

1242.00

o.

1243.00

o.

1244.00

o.



ISTAD PUMPS PUMP FLOW HYDROGRAPH IDENTIFICATION

***
1 STATION 5

o.o.o.45.40.35.30.25.
(0) OUTFLOW

15. 20.
(I) INFLOW,

10.5.O.
PER

11---------.---------.---------.---------.---------.-- .---------.--~------.---------.---------.------ .---------.
21
31
41
51
61
7I
81
91

101
111
121
131
141
151
161
17I
181
191
2001
2101.
2201
2301
2401
2501
2601
2701
2801
2901
3001
3101.
3201
3301
3401
3501
3601
3701
3801
3901
4001
4101.
4201

DAHRMN
71200
71202
71204
71206
71208
71210
71212
71214
71216
71218
71220
71222
71224
71226
71228
71230
71232
71234
71236
71238
71240
71242
71244
71246
71248
71250
71252
71254
71256
71258
71300
71302
71304
71306
71308
71310
71312
71314
71316
71318
71320
71322



•
71324
71326
71328
71330
71332
71334
71336
71338
71340
71342
71344
71346
71348
71350
71352
71354
71356
71358
71400
71402
71404
71406
71408
71410
71412
71414
71416
71418
71420
71422
71424
71426
71428
71430
71432
71434
71436
71438
71440
71442
71444
71446
71448
71450
71452
71454
71456
71458
71500
71502

4301
4401
4501
4601
4701
4801
4901
5001
5101.
5201
5301
5401
5501
5601
5701
580!
5901
6001
6101.
6201
6301
6401
6501
6601
6701
6801
6901
701
711
721
731
741
751
761
77I
781
791
801
81I
821
831
8401
8501
8601
8701
8801
8901
9001
9101.
9201

• •



71504 930l
71506 940l
71508 950l
71510 960l
71512 970l
71514 980l
71516 990l
71518 1000l
71520 1010l.
71522 1020l
71524 1030l
71526 1040l
71528 1050l
71530 1060l
71532 1070l
71534 1080l
71536 1090l
71538 1100l
71540 1110l.
71542 1120l
71544 1130l
71546 1140l
71548 1150l
71550 1160l
71552 1170l
71554 1180l
71556 1190l
71558 1200l
71600 1210l.
71602 1220l
71604 1230l
71606 1240l
71608 1250l
71610 1260 I
71612 1270 I
71614 1280 I
71616 1290 I
71618 1300 I
71620 1310 I
71622 1320 I
71624 1330 I
71626 1340 I
71628 1350 I
71630 1360 I
71632 1370 I
71634 1380 I
71636 1390 I
71638 1400 I
71640 1410 I
71642 1420 1.



• • •
71644 1430 I
71646 1440 .1
71648 1450 I
71650 1460 I
71652 1470 I.
71654 1480 I
71656 1490 I
71658 1500 I
71700 1510 .r.
71702 1520 .1
71704 1530 I
71706 1540 I
71708 1550 I
71710 1560 I
71712 1570 . I
71714 1580 I.
71716 1590 I
71718 1600 I
71720 1610 I
71722 1620 . I
71724 1630 I
71726 1640 I.
71728 1650 I.
71730 1660 I
71732 1670 I
71734 1680 I
71736 1690 I
71738 1700 I
71740 1710 .I.
71742 1720 I
71744 1730 I
71746 1740 I
71748 1750 I
71750 1760 I
71752 1770 I
71754 1780 I
71756 1790 I
71758 1800 I
71800 1810 I
71802 1820 I
71804 1830 I
71806 1840 I
71808 1850 I
71810 18601
71812 18701
71814 18801
71816 18901
71818 19001
71820 19101.
71822 19201



71824 1930I
71826 1940I
71828 1950I
71830 1960I
71832 1970I
71834 1980I
71836 1990I
71838 2000I
71840 2010I.
71842 2020I
71844 2030I
71846 2040I
71848 2050I
71850 2060I
71852 2070I
71854 2080I
71856 2090I
71858 2100I
71900 2110I.
71902 2120I
71904 2130I
71906 2140I
71908 2150I
71910 2160I
71912 2170I
71914 2180I
71916 2190I
71918 2200I
71920 2210I.
71922 2220I
71924 2230I
71926 2240I
71928 2250I
71930 2260I
71932 22701
71934 2280I
71936 22901
71938 2300I
71940 23101.
71942 232I
71944 233I
71946 234I
71948 235I
71950 236I
71952 2371
71954 238I
71956 239I
71958 240I
72000 241I
72002 2421



•
72004 2431
72006 24401
72008 24501
72010 24601
72012 24701
72014 24801
72016 24901
72018 25001
72020 2510I.
72022 25201
72024 25301
72026 25401
72028 2550I
72030 25601
72032 25701
72034 25801
72036 25901
72038 26001
72040 2610I.
72042 26201
72044 26301
72046 26401
72048 26501
72050 26601
72052 26701
72054 26801
72056 26901
72058 27001
72100 2710I.
72102 27201
72104 27301
72106 27401
72108 27501
72110 27601
72112 27701
72114 27801
72116 27901
72118 28001
72120 2810I.
72122 28201
72124 28301
72126 28401
72128 28501
72130 28601
72132 28701
72134 28801
72136 28901
72138 29001
72140 2910I.
72142 29201

• •



1

72144 29301
72146 29401
72148 29501
72150 29601
72152 29701
72154 29801
72156 29901
72158 3001---------.---------.---------.---------.---------.---------.---------.---------.---------.---------.---------.---------.

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************

46 KK
*
*
*

*
PUMPS *

*
**************

PUMP STATION FLOW

1

48 KO OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABLES
4
2

10.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

***

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE

+ 6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
+ 2 23. 5.03 1. I. I. .00

HYDROGRAPH AT
+ 3 18. 5.00 I. I. l. .00

2 COMBINED AT
+ 4 40. 5.00 2. 2. 2. .01

PUMP FLOW TO
+ PUMPS 38. 5.03 2. 1. I. .01

HYDROGRAPH AT



• • •
+ 5 O. .00 O. O. O. .01
+ 1245.57 5.03

HYDROGRAPH AT
+ PUMPS 38. 5.03 2. l. l. .00
1

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)

INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME
PEAK PEAK

(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN)

2 MANE .47 23.70 300.88 2.63 2.00 23.03 302.00 2.63

CONTINUITY SUMMARY (AC-FT) - INFLOW= .OOOOE+OO EXCESS= .7060E+00 OUTFLOW= .7009E+00 BASIN STORAGE= .1241E-02 PERCENT ERROR= .5

3 MANE .29 18.28 300.79 2.69 2.00 17.90 300.00 2.69

CONTINUITY SUMMARY (AC-FT) - INFLOW= .OOOOE+OO EXCESS= .5500E+00 OUTFLOW= .5456E+00 BASIN STORAGE= .1020E-02 PERCENT ERROR= .6

*** NORMAL END OF HEC-1 ***
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6/90 Sump Design from Nottingham Test Reports

ALTERNATIVE BASIC DESIGNS:

Sump designs for compact sewage and stormwater pumping stations are also shown. They are based on
extensive model testing programs and on stations in practice. The dimensions, which depend on pump
flow rate, are given in Fig. 3. To avoid sedimentation problems due to lower velocities, these dimensions
should not be increased.
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A

F+E BD GC

DIMENSIONS A THRU G (FEET)
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900

300

270
2400

1800

1500

Fig. 3
3000

27000

2400

2100

16000

900
eoo
700

500

600

1500

300

120

500

400

600

..-
~a.. 400

CJ---a..
~
::>
a..
a:w 210
a..

~
o«a..« 120
o
I­
::>
a..
I­
::>o

Note: 1) On dimension B: The clearance
between the two pump casings must
never be less than 8 inches.

Note: 2) On dimension C: The clearance
between the side wall and the pump
casing must never be less than 4
inches.

If dimensions other than those recommended
here are desired, contact your FLYGT
representative. He will help you arrive at a
satisfactory solution.
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Chapter 9 - Sump Dimensions and System Checks

----- Pump bay velocity, V~ax

Optional travel through
flow screen

Plan View

Section

Figure 9-1. Recommended rectangular sump

Adapted from reference 15
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RectangSump

Rectangular Sump Dimensions For individual pump capacities up to 40,000 gpm
Design Indivudual Pump Capacity,gpm 6,720
Assume three pumps along sump centerline (3 main)

15.0
1.15
2.30 See chart below
5.68
4.53
4.60
1.72

12.64
12.64
0.57

13.79
14.37
20.04

Cu= 0.52
C=0.5*D
D=manuf.dim
Hmin=S+C

S=Dr+(Cur*Qp)/Dr"1.5
W=2*0
B=0.75*0

X=5.5*D
·Z1=5.5*0

Vs=QplW*Hmin
Ws=3*W

L=B+Z1
W=Ws+6.25

2246
11.33

Qp=individual pump capacity, cfs
C=c1earance between pump inlet bell and sump f1oor,ft
Dr- outside diameter of pump inlet bell/volute,ft=lnlet size,D+0.5
Hmin=minimum water depth in sump,ft
S=minimum pump inlet submergence,ft
W=pump inlet bay width, ft
B=c1earance from back wall to pump centerline, ft
X=pump inlet bay length, ft
Z1=distance from centerline to diverging walls
Vs=pump bay velocity, f/s
Ws= sump width, ft
L=Length, ft
Total width including nuisance pump=Ws+W1cfs pumpft
Cycle Time
minimum cycle time t= 10
Minimum cycle volume V=1S*Qp*t, ftJ\3
Minimum depth from floor plan, L*Ws

100008000

y = 0.0002x + 0.455

Inlet Size

4000 6000

Rated Flow

2000

;t:: 2.5

<i 2.0

~ 1.5

c5 1.0
Q) 0.5
c

0.0

o

Table for Inlet Diameter, in
Based on Flygt Submersible Pump CP Series
GPM Inches Feet ,-------------------------------,

2240 10 0.8
4500 16 1.3
6720 20 1.7
8500 24 2.0•

Apron Flare

B=inletdepth*(1 +((length)/(inletdepth*Fr))"1.5)
apron length= 8.25 Fr-
Check wI StorageRec!C5 inletdepth=
apron width= 14.19

1.25 Based on 38 cfs in 30" pipe
1.9

•
INCA Engineers, Inc Confidential 9/11/2002 Page 1



StorageRec
\f=>~CF::;l~0~ GOr't' V;C-[2./

~-' b(~-$.-b O~

Greenfield Road Stormwater Pum tation Stage Storage Table
Combined with Pump Capacity, ' 6,720 Well IE 1232.82 Inlet Pipe IE 1241.5 Vent Duct & 0
Based on the followin com 0 ents: Hmin= 5.68 Safety Ladder Clearance

Rectangular wet well 310 Rectangular sump size, sq ft TAN Apron slope 0.36377 20 degrees
Detention storage 8.25 length 20.04 wide 3.00 deep cy varies
Ungula pipe storage Height to inlet ,ft 8.68 3 diameter max depth 3 slope= 0.01 pipe

Detent. Detent.
Detent. Storage Storage Total Total

Rectangu Storage Wedge Wedge Circular Available Available Area of Length of Depth of
lar Sump Wedge Length, vol, cu ft, Wedge Storage, Storage, Segment, element, segment,

Elevation,ft Stage, feet Vol, cu ft Depth, ft ft ft Vol, cu ft cu ft ac ft sq fl fl ft cy

1,233 0 0 0 0 0 0 0 0 0.0 0.0

1,234 310 0 0 0 0 310 0.007 0.0 0.0

1,235 2 620 0 0 0 0 620 0.014 0.0 0.0

1,236 3 930 0 0 0 0 930 0.021 0.0 0.0

1,237 4 1,240 0 0 0 0 1,240 0.028 0.0 0.0

1,238 5 1,550 0 0 0 0 1,550 0.036 0.0 0.0

1,239 6 1,860 0 0 0 1,860 0.043 0.0 0.0

1,240 7 2,170 1.3 3.6 48 0 2,218 0.051 0.0 0.0 0.0 0.0

1,241 8 2,480 2.3 6.4 148 0 2,648 0.060 0.0 0.0 0.0 0.0

1,242 9 2,790 3.3 9.1 303 3,094 0.071 0.4 31.8 0.3 -1.2

1,243 10 3,100 4.3 11.9 514 533 4,147 0.095 3.0 131.8 1.3 -0.2

1,244 11 3,410 5.3 14.6 779 3,338 7,527 0.173 5.9 231.8 2.3 0.8

1,245 12 3,720 6.3 17.4 1,100 3,338 8,158 0.187 7.1 300.0 3.3 1.8

1,246 13 4,030 7.3 20.1 1,475 3,338 8,844 0.203 7.1 300.0 4.3 2.8

1,247 14 4,340 8.3 22.9 1,906 3,338 9,584 0.220 7.1 300.0 5.3 3.8

1,248 15 4,650 9.3 25.6 2,392 3,338 10,380 0.238 7.1 300.0 6.3 4.8

1,249 16 4,960 10.3 28.4 2,933 3,338 11,231 0.258 7.1 300.0 7.3 5.8

Stage_storage_revised.xls
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Greenfield PS Available Storage

5,000

4,500

4,000 .. 10,000

•
1,000 -t-l-t--t-f-+-t-t-t---+-• .t-1f--+-+-+-+-+--t-l--k;;i----f--+-t-t-t-+--t-l-t--t-f-+-t-t-t-+--t-l-t---t--1f-+-t-+-i

~tt:tt+t~=!=t=I=ttt+~:+l=!=t=I=tttiti~::::t=t=I=t+:l=tti::t=t:+l=T2,000
'<%

500 !I!;'_~~'~"'~""~i~~I~~I~~II~II~II~Ill 0
IN<,

o i~ - I~

1,232 1,234 1,236 1,238 1,240 1,242 1,244 1,246 1,248 1,250

Elev., ft

•

III Rectangular Sump Vol, cu ft

o Circular Wedge Vol, cu ft

... Detent. Storage Wedge vol, cu ft, ft

~Total Available Storage, cu ft

Stage_storage_revised.xls



Greenfield Road SWPS
SYSTEM HEAD-DISCHARGE CURVE 10/8/02

Constants Kent= 0.1 g= 32.16 Qcts= 15.0 6,732

wet well
Lent= 0.2 D= 1.33 floor- 1232.82

Ldis= 139.18 A= 1.40 PS_loss= 0

Ht = Hstat + Hent + Hfs + Hfd + Sum Hfvs + Sum Hfvd + Vd/l2/(2*g)

Hstat = High point elev. - Wet well elev.

Hent =Kent*V/l2/(2*g)

Hfs = ((149*Q)/(C*D/l2.63»111.85*(LenV1 000)

Sum Hfvs = Kfvs*Vent/l2l(2*g)

Sum Hfvd = Kfvd*VextJ\2/(2*g)

Hfd = «149*Q)/(C*D/l2.63»111.85*(Ldis/1 000)

Basis of
Calculation

Where:

SumKfvs=

SumKfvd=

Ductile
Iron

Case #1

0.50 V=Q/A Flap gate headloss,ft 0.02

2.18 d= 16 Pump Centerline, ft 1.7

C= 145

LowC= 120 Additional discharge distance 100

Case #2 Case #3 Case #4

(TDH)

K form Coefficients

Fitting/
Valve Suction Discharge

Restricto
r 0.5

900 ell 0.08

Check
Valve 2.00

900ell 0.08

Flap
Gate 0.02

Sum 0.5 2.18

Pumps On/Off
Stage, ft. 1238.5 1242 1244.2 1242

1234.52 1234.52 1234.52 1234.52

Min Pas Ave Pas Max Pos
Suction Suction SuctionDescription

Wet Well
Water Elev., ft

High Point in
FM, Elev. ft

Static Head, ft

Datum ­
Centerline
Pump, ft.

1238.5

1273.7

35.2

1243

1273.7

30.7

1244.2

1273.7

29.5

More
pipe

rough.

1243

1273.7

30.7

System Curve Based on Discharge Pipe Dia= 16

Discharge
Head -Suction

Head, ft 352 307 295 307

Flow, Q, gpm

1000

1250

1500

1750

2000

2250

2500

2750

3000

3250

3500

3750

Single Pump System Head Curves I~p 3400/735 I
MaxTDH AveTDH MinTDH LowC Pump Head

35.4 30.9 29.7 31.0

35.6 31.1 29.9 31.1

35.7 31.2 30.0 31.3

35.9 31.4 30.2 31.5

36.1 31.6 30.4 31.7

36.3 31.8 30.6 31.9

36.5 32.0 30.8 32.2

36.8 32.3 31.1 32.5

37.1 32.6 31.4 32.8

37.4 32.9 31.7 33.2

37.7 33.2 32.0 33.5

38.1 33.6 32.4 33.9



•

•

•

Flow, Q. gpm MaxTDH AveTDH MinTDH Lowe IPump Head I
4000 38.5 34.0 32.8 34.4 48.0

4250 38.9 34.4 33.2 34.8 47.5

4500 39.3 34.8 33.6 35.3 47.0

4750 39.8 35.3 34.1 35.8 46.5

5000 40.3 35.8 34.6 36.4 46.0

5250 40.8 36.3 35.1 36.9 45.3

5500 41.3 36.8 35.6 37.5 44.5

5750 41.9 37.4 36.2 38.1 43.8

6000 42.5 38.0 36.8 38.8 43.0

6250 43.1 38.6 37.4 39.5 42.3

6500 43.7 39.2 38.0 40.1 41.5

6720 44.3 39.8 38.6 40.8 40.8 Pump Design Capacity

6970 44.9 40.4 39.2 41.5 40.0

7220 45.6 41.1 39.9 42.3 39.0

7470 46.3 41.8 40.6 43.1 38.0

7720 47.1 42.6 41.4 43.9 37.0

7970 47.8 43.3 42.1 44.7 36.0

8220 48.6 44.1 42.9 45.6

8470 49.4 44.9 43.7 46.5

8720 50.3 45.8 44.6 47.4

8970 51.1 46.6 45.4 48.4

Greenfield Road System Curve Conditions

55.0

50.0

45.0

I-

I'"
~ 40.0
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III •
Q)

I 35.0

30.0

25.0

20.0

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

Pump Flow, gpm

I.MaxTDH IIAveTDH • MinTDH X Low C :I:: CP 340017351
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Constants Kent= 0.1 g= 32.16 Qcts= 1.0 449

wet well
Lent= 0.2 D= 0.50 floor- 1232.8

Ldis= 140.07 A= 0.20 PS_loss= 0

Greenfield Road SWPS
SYSTEM HEAD-DISCHARGE CURVE

Ht = Hstat + Hent + Hfs + Hfd + Sum Hfvs + Sum Hfvd + Vd"21(2*g)

Hstat = High point elev. - Wet well elev.

Hent = Kent*V"21(2*g)

Hfs = ((149*Q)/(C*D"2.63»"1.85*(Lent/1 000)

Sum Hfvs = Kfvs*Vent"21(2*g)

Sum Hfvd = Kfvd*Vext"21(2*g)

Hfd = ((149*Q)/(C*D"2.63»"1.85*(Ldis/1000)

• Basis of
Calculation

Where:

SumKfvs=

SumKfvd=

Ductile
Iron

Case #1

0.50 V=Q/A Flap gate headloss,ft 0.02

2.31 d= 6 Pump Centerline. ft 0.83

C= 145

LowC= 120 Additional discharge distance 100

Case #2 Case #3 Case #4

(TDH)

K form Coefficients

Fitting/
Valve Suction Discharge

Restricto
0.5

900 ell 0.15

Check
Valve 2.00

900 ell 0.15

Flap
Gate 0.02

Sum 0.5 2.31

10/8/02

1233.63 1233.63 1233.63 1233.63

Min Pos Ave Pos Max Pas
Suction Suction Suction

Pumps On/Off
Stage, ft. 1234.3

• Description

Wet Well
Water Elev., ft

High Point in
FM, Elev. ft

Static Head, ft

Datum ­
Centerline
Pump, ft.

Discharge
Head -Suction

Head,ft

1234

1273.7

39.7

.397

1236

1236

1273.7

37.7

377

1238.5

1238.5

1273.7

35.2

352

1242

More
pipe

rough.

1236

1273.7

37.7

377

System Curve Based on Discharge Pipe Dia= 6

•

Flow, Q, gpm

25

50

75

100

125

150

175

200

225

250

275

300

Single Pump System Head Curves I~p 3127 IMaxTDH AveTDH MinTDH LowC Pump Head

39.7 37.7 35.2 37.7

39.8 37.8 35.3 37.8

39.8 37.8 35.3 37.9

39.9 37.9 35.4 38.0

40.0 38.0 35.5 38.1

40.1 38.1 35.6 38.3

40.3 38.3 35.8 38.4

40.5 38.5 36.0 38.6

40.6 38.6 36.1 38.9

40.9 38.9 36.4 39.1

41.1 39.1 36.6 39.4

41.3 39.3 36.8 39.7



Flow, Q, gpm MaxTDH AveTDH MinTDH Lowe Ipump Head I
325 41.6 39.6 37.1 40.0

350 41.9 39.9 37.4 40.4 49.0

375 42.2 40.2 37.7 40.8 47.5

400 42.5 40.5 38.0 41.2 46.0

425 42.9 40.9 38.4 41.6 44.5

450 43.2 41.2 38.7 42.0 I 43.0 Pump Design Capacity

.475 43.6 41.6 39.1 42.5 41.5

500 44.0 42.0 39.5 43.0 40.0

525 44.4 42.4 39.9 43.5 38.5

550 44.9 42.9 40.4 44.1 37.0

575 45.3 43.3 40.8 44.6

600 45.8 43.8 41.3 45.2 I
625 46.3 44.3 41.8 45.8

650 46.8 44.8 42.3 46.4

675 47.3 45.3 42.8 47.1

700 47.9 45.9 43.4 47.7

725 48.5 46.5 44.0 48.4

750 49.0 47.0 44.5 49.2

775 49.7 47.7 45.2 49.9

800 50.3 48.3 45.8 50.7

825 50.9 48.9 46.4 51.4

Greenfield Road System Curve Conditions
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JUL-31-2002 15:37 FRO~-JCH PHOENIX

,JCji James,
Cooke, &
Hobson! Inc.

Jate: July 31,2002

To: JIM DEXTER
Company: INCA ENGIN EERS

Fax: 425-635-1150

Re:

Sender: Mark Lux

+S02-27S-5402 T-S9S P.001/007 F-549

Sales Engineers

YOU SHOULD RECEIVE 7 PAGE(S) INCLUDING THIS COVER SHEET. IF YOU DO NOT RECEIVE ALL THE PAGES,
PLEASE CALL 602-243-0585.

JIM:

ATTACH ED IS A COpy OF THE FLYGT CATALOG SHEET THAT EXPLAINS THE
CONNECTION SIZES. SHOULD YOU NEED MORE DETAILED DIMENSION PRINTS I WILL
BE GLAD TO SEND TO YOU.
THANKS AGAIN.

Phone 602-243-0585 4632 South 36th Street Phoenix,AZ 85040 Fa....,; 602-276-5402

07/31/2002 WFD 15:35 fTX/RX 10 RORQl



JUL-31-2002 15:38 FROM-JCH PHOENIX +602-276-5402 T-89S P.00S/007 F-549

j
PUMP IMPt:w..ER HP RATING r

MODEl- CODE CP,CT, CZ
VAC 01 D2 03 04

• 'S~ctiOI"! 3 .

C..3400

Issued: 8/00 Supersedes: 2/96

630 MT 385.470 460.575

830 MT
185, 230, 240,

460,575335.415

3400
90 230,460,575

1030 MT 16" 16" -- 20"
30 135,170. 185 460,575

1230 MT
60,90 230,460,575- 120 460,575

1430 MT 60 230,460,575

MT= StandarC] NOTE: Pump al/allaOla in CS by specifll order only.

•

•

I
I,

I

.. 'J" If

~~/"--~

CT cz

07/31/2002 WED 15:35 fTX/RX NO 80691
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+602-276-5402 T-896 P,002/007 F-549

C·3127
Supersedes: 7/96Impellet/Motot-/Nominal Sizes

PUMP IMPELLER
VAC 01MODEL CODE CZ 02 03 P4

411 LT 10.0 10.0 8" S" 6" -
412 LT 7.5 7.5 7.4 7.4 B" 6" 8b 8"
432MT 10.0 10.0
433MT 7.5.10 7.5.10 7.4 7.4 " 4" 4"

3127 434MT 7.5,10 7.5,10 6.4 6.4 200 6" 6" 6"

30 436MT 7.5,10 7.5,10 6-4 6.4 230/460
442 IT 10.0 10.0 575 6" 6,8" --
481 HT 10.0 10.0 4" 4"
48S HT 10.0 10.0
484HT 10.0 10.0 4" 4" 4"
485HT 7.5 7.5 7.4 7.4 4"

Section '3

PUMP IMPELLER HP RATINQ

MOPEL CODe CP cs VAC P1 02 03 04

412 LT 7.4 7.4 8" 6" 6,8" -

4" 4" 4"
433MT 7.4 7.4 6" 6" 6" ..- ....

3127 4S4MT 230 8"
10

462HT
463 HT 7.4 7.4 4" 4" 4" --
484HT
485 HT

I.T.. HigtlVol~me MT= SUlnclard tiT.. HIgI1 Heao

CT CZ

07/31/2002 WED 15:35 fTX/RX NO 80691
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•
Wet Well Inlet Velocity - No Tailwater

Worksheet for Circular Channel

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Input Data

c:\haestad\fmw\wetwelli. fm2
Inlet Pipe Velocity
Circular Channel
Manning's Formula
Channel Depth

Mannings Coefficient
Channel Slope
Diameter
Discharge

0.013
0.010000 fUft

36.00 in
40.00 cfs

Results
Depth 1.67 ft
Flow Area 4.06 ft2
Wetted Perimeter 5.06 ft
Top Width 2.98 ft
Critical Depth 2.06 ft
Percent Full 55.81

• Critical Slope 0.005403 fUft
Velocity 9.86 fUs
Velocity Head 1.51 ft
Specific Energy 3.19 ft
Froude Number 1.49
Maximum Discharge 71.74 cfs
Full Flow Capacity 66.69 cfs
Full Flow Slope 0.003597 fUft
Flow is supercritical.

•
09/16/02
04:20:23 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.15
Page 1 of 1



No Tailwater AT Apron
Plotted Curves for Circular Channel

Project Description

Project File
Worksheet
Flow Element
Method
Solve For

Constant Data

c:\haestad\fmw\wetwelli. fm2
Inlet Pipe Velocity
Circular Channel
Manning's Formula
Channel Depth

Mannings Coefficient
Channel Slope
Diameter

Input Data
Minimum

0.013
0.010000 tuft

36.00 in

Maximum Increment
Discharge 2.00 38.00 2.00 cfs

.r:-Q.
Q)

o 1.0
Q5
c
c
('IJ
.r:
() 0.8

Channel Depth vs Discharge
1.8 ----------~-----------;----------~-----------i-----------~----------~----------------------~

I I I t I' I
I I I I 1ft
) I I I I I I

) I I I I I I
I I • I I I ,

I I I I I I • •

) ----------~-----------~-----------:-----------~-----------~----------~-----------~--- -----~
f I I J I , I I
I I I I I I I

I I I • I I I

I I I I I I I

I I I I I I I

, I I • I I I I

1.4 ----------~-----------~----------~-----------~-----------~--------------------~----------~
I I I I I • I

I I I I I I I

t , I I fl.

I I I' .,
, I I I I I

t I I I I I I I

£ 1.2 - - - - - - - - - - ~ - - - - - - - - - - - ~ - - - - - - - - - - -:- - - - - - - - - - - ~ - - - - - - - - - -~ - - - - - - - - - - ~ - - - - - - - - - - - ~ - - - - - - - - - - ~
'-'" I I , , I I • f

I I f I I I t
I I I I I I •
I , I I I I I

I 1 1 I I • 1
I I .1 , fl. I__________ ~ 1 1_ --------~------ ~ J ~ ~

I I I I I J • I

I I I. I • •
I I I I I I I

" I I I • ,
I I I I I I I
I I "I I I
I I I I I • • I

----------~-----------~ ---------~-----------~-----------~----------~-----------~----------~I I I I I I I

I I I I I I I
I I I I I I I

I I I • I I •

I • I I I • I

t f I It. I
I 1 I t I I I ,

0.6 ----------~- ---------~----------~-----------~-----------~----------~-----------~----------~
I • I I I I •

I • I I I • I
I , I I I I ,

I I If. I I
I I f I , I I

I f I I 1ft I

0.4 ----- ----~-----------~----------~-----------~-----------~----------~-----------~----------~I I I I , , I I

I I I I , I I I
I I I I f I

I , I I I I

I I J I I t
, I f I I I

I I I I I I
~L ...L._ ....... ....... __' ..L.._ ....L_ ........ __'

.0 5.0 10.0 15.0 20.0
Discharge (cfs)

25.0 30.0 35.0 40.0

09/16/02
04:20:46 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.15
Page 1 of 1
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Table 5-3. Values of C in the Formula Q = CLH% for Broad­
crested Weirs

Table 5-4. Values of C in the Formula Q = CLH'Yl for Models
of Broad-crested' Weirs with Rounded Upstream Corner

6-41WEIRS

(b)

Table 5-6. Values of C in the Formula Q = CLH% for Weirs of
Triangular Cross Section with Vertical Upstream Face

and Sloping Downstream Face

Energy head = If.

Creat

0.5 0.6 0.7 0.8 0.9 1.0 1.2 1.4 1.5

- - -- - -- - -- -
Level ................ ... 2.78 2.79 2.80 2.81 2.82 2.83 2.85 2.S5 2.85
Slope c 0.004 .. ....... . 2.95 2.94 2.93 2.92 2.91 2.90 2.88 2.87 2.87
Slopa c 0.026 ........ ... 3.07 3.05 3.05 3.04 3.03 3.02 3.00 2.99

Length Haad in feet. If
Slope of of weircrest in feet

0.1 I I 0.3\ 0.41 I 0.610.2 0.5 0.7

12 to 1............ 3.0 2.58 2.87 2.57 2.60 2.84 2.81 2.70
18 to 1............ 3.0 2.91 2.92 2.53 2.60 2.80 2.74 2.62
18 to 1............ 10.0 2.52 2.68 2.73 2.80 2.90 2.80 2.68

Table 5-5. Values of C in the Formula Q = CLHH for Broad.
crested Weirs with Crests Inclined Slightly Downward

(a)t:
:"

.(

~..

..;.

...
'. ~~

HANDBOOK OF HYDRAULICS

Measured Breadth of orest "of weir in feet
head

in
0.5°1°.7511.0°11.5°12.0°12.5°13.0014.0°15.00\10.0°\15.0(feet.

H

0.2 2.80 2.75 2.69 2.62 2.54 2.48 2.44 2.38 2.34 2.49 2.68
CO..f" 1:1= 112 2.80 2.72 2.64 2.61 2.60 2.58 2.54 2.50 2.56 2.7C

0.1) 13.08 2.89 2.75 2.64 2.61 2.60 2.68 2.69 2.70 2.70 2.7C
0.8 3.30 3.04 2.85 2.68 2.60 2.60 2.67 2.68 2.68 2.69 2.64
1.0 3.32 3.14 2.98 2.75 2.66 2.64 2.65 2.67 2.68 2.68 2.63

1.2 3.32 3.20 3.08 2.86 2.70 2.65 2.64 2.67 2.66 2.69 2.64
1.4 3.32 3.26 3.20 2.92 2.77 2.68 2.64 2.65 2.65 2.67 2.64
1.6 3.32 3.29 3.28 3.07 2.89 2.75 2.68 2.66 2.65 2.64 2.63
1.8 3.32 3.32 3.31 3.07 2.88 2.74 2.68 2.66 2.65 2.64 2.63
2.0 3.32 3.31 3.30 3.03 2.85 2.76 2.72 2.68 2.65 2.64 2.63

2.5 3.32 3.32 3.31 3.28 3.07 2.89 2.81 2.72 2.67 2.64 2.63
3.0 3.32 3.32 3.32 3.32 3.20 3.05 2.92 2.73 2.66 2.64 2.63
3.5 3.32 3.32 3.32 3.32 3.32 3.19 2.97 2.76 2.68 2.64 2.63
4.0 3.32 3.32 3.323.32 3.32 3.32 3.072.79 2.70 2.64 2.63
4.5 3.32 3.32 3.32 3.32 3.32 3.32 3.32 2.88 2.74 2.64 2.63
5.0 3.32 3.32 3.32 3.32 3.32 3.32 3.32 3.07 2.79 2.64 2.63
5.5 3.32 3.32 3.32 3.32 3.32 3.32 3.32 3.32 2.88 2.64 . 2.63

6-40

,.~..-'J;r.-i~~

~.
r,

.~.

:t
.~,-: '.

~.

~..

;

:.~~~.~

',~.; '.

~ r.._.~. .;

~
<l:l A.,

Head in feet, H
"
_..

.;
"Name of o~

ell o~

"1,,1,+·+,1,++,I··,I"""-experimenter rJ'~ ~d "0"0._ A._
'i3> '" ~

.,,~".- '~'u"'3 ~ ..
~" a:l~ :Il~

Bo.zin ....... ·.. . 0.33 2.62 2.46 2.93 2.97 2.96 3.01 3.04
Bazin ......... . 0.33 6.56 2.46 2.70 2.82 2.87 2.89 2.92
U. S. Deep

4.57 2.77 2.80 2.83 2.92 3.00 3.08 3.17 3.34 3.60Waterways ... 0.33 2.62 ....
U. S. Deep

4.66 2.83 2.83 2.83 2.82 2.82 2.82 2.82 2.81Waterways ... 0.33 6.56

Slope of Height Head in feet, If
down- of weir
stream in feet,

10.310.4/0.510.610.710.8/0.911.011.211.5faDe P 0.2

Hor. Vert.
3.8513.85 3 .85!3 .85 3.8s13.85 3.8513.85 3.85/3 ..851 to 1 2.46 3.88

2 to 1 2.46 3.48 3.483.49 3.49'3.50 3.503.50 3.503.50 3.513.51
2 to 1 1.64 3.56 3.47 3.47 3.51 3.54 3.57 3.58 3.5S 3.5S 3.59 3.57
3 to 1 1.64 .... 2.90 3.11 3.22 3.26 3.33 3.37 3.40 3.40 3.41 3.41
5, to 1 2,46 .... 3.08 3.06 3.05 3.05 3.07 3.09 3.12 3.13 3.13 3.13

lO:-~o 1 2.46 .... 2.82 2.83 2.84 2.86 2.89 2.90 2.91 2.91 2.92 2.93

'w.@.Jl7'
. "'("<''''''1



Job No.-----­

Vol./Sheet No. __ of__~~.
ENGINEERS INC.
Contract/Client _

PhaseJSubject _

.DesignToPic _

Made By Date Checked By Date Page No. __

•

•

o 6

I0 ~-\- Tc:> wt; \K u.-)A-,-~

J\t>EG>vfT\E ~\L
\

~E\ ~'l'\ ~A-C-\ ~

lZ......, E.R.Gi b'SS, P ft-T\ 0 N,



Jive For: Headwater Elevation

Culvert Summary

Culvert Calculator Report
Outlet Pipe FRc~ p"SC~ oolC

To~~~ ~AA~ ft,~l~

Allowable HW Elevation

Computed Headwater Elevation

Inlet Control HW Elev

Oullet Control HW Elev

Grades

Upstream Invert

Length

Hydraulic Profile

Profile

Slope Type

Flow Regime

Velocity Downstream

Section

Section Shape

Section Material

Section Size

Number Sections

Juliet Control Properties

Outlet Control HW Elev

Ke

Inlet Control Properties

1,273.10 ft

1,272.41 ft

1,272.29 ft

1,272.41 ft

1,269.75 ft

130.00 ft

S2

Steep

Supercritical

10.09 ftls

Circular

Concrete

36 inch

1,272.41 ft

0.20

Headwater Depth! Height

Discharge

Tailwater Elevation

Control Type

Downstream Invert

Constructed Slope

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

Mannings Coefficient

Span

Rise

Upstream Velocity Head

Entrance Loss

0.89

30.00 cfs

1,268.60 ft

Entrance Control

1,268.00 ft

0.013462 ftlft

1.31 ft

1.30 ft

1.77 ft

0.004683 ftlft

0.013

3.00 ft

3.00 ft

0.74 ft

0.15 ft

Inlet Control HW Elev

Inlet Type

K

M

C

Y

1,272.29 ft

Beveled ring, 45 • bevels

0.00180

2.50000

0.03000

0.74000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Unsubmerged

7.1 ft2

3

1

1

Project TItle: Greenfield Rd Pump Station
c:\haestad\academic\cvm\weirpipe .cvm
10/08/02 01 :34:19 PM © Haestad Methods, Inc.

Project Engineer: James Dexter
CulvertMaster v1.0

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Performance Curves Report
Outlet Pipe

e:ange Data:

Discharge

Minimum

0.00

Maximum

60.00

Increment

6.00 cfs

o HW Elev

60.055.050.045.0

,
, , I I

- - - -. - - - - - - ,- - - - - - 1- - - - - - 1, ,

40.0

,
,

I • • , I

- - - - - , - - - - - -, - - - - - - ,- - - - - - ,- - - - - - 1, ,
,

25.0 30.0 35.b
Discharge

(cfs)

Performance Curves

20.0

I I I I I I I__ - - - - - - - - - __ - - - - - - 0

" , I',
,
,

1- - - - - -1- - - - - - 1- - - - - - .. - - - - - ,. - - - - - ., - - - - - -1- - - - - -,- - - - - - ,- - - - - - ,

15.0

_ .J , 1 1 l. .1 J I 1 I.. J

, ,
,

10.0

I I I , I I ,- ----- - -- - -- ---- - - - -- --- -- - - - - - - - - - - - - -- -- - --- - - - -- ---- -- - --- -- ---_.
I I". I I', ,
, ,

5.0

I I I I ,

- - - - -'\ - - - - - -, - - - - - - ,- - - - - - ... - - - - - ~, , ,
, I' I, ,

- - 1. .! ~ ..!. ....! ' ~

, I ,. I I • I,
,

" ,
- - - - T - - - - - , - - - - - -, - - - - - -.- - - - - - ,- - - - - - r - - - - - 1

- - - - - T - - - - -, - - - - - -,- - - - - -.- - - - - -,- - - - - - I - - - - -, - - - - - I - - - - - -1- - - - - -,- - - - - -,- - - - - - j

, ",,

,
I I I I , I , I

- - - - - T - - - - - , - - - - - -, - - - - - -I - - - - - - ,- - - - - - i - - - - - i - - - - - -; -

_____ 1. J ' ' ' L 1 1 1 ,

I I I I I I I I I,

I 1 I I

- - - - - ,. - - - - - -t - - - - - -, - - - - - -1- - - - - - ,- - - - - - to - - - - - .. -

I I I ,,

1274.0

1274.5

1273.5

1272.0

1270.5

1271.0

1273.0

~ 1272.5 -----<-----,------,------,------.------<-

1270.0

1269.5

Qig 1271.5

~
'0
co
Q)

I

•W

•Project Title: Greenfield Rd Pump Station
c:\haestad\academic\cvm\weirpipe.cvm
10108/02 01:40:18 PM © Haestad Methods, Inc. 37 Brookside Road

Project Engineer: James Dexter
CulvertMaster v1.0

Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1



Jive For: Headwater Elevation

Culvert Summary

Culvert Calculator Report
Outlet Pipe

Allowable HW Elevation

Computed Headwater Elevation

Inlet Control HW Elev

Outlet Control HW Elev

Grades

Upstream Invert

Length

Hydraulic Profile

1,273.10 ft

1,272.41 ft

1,272.29 ft

1,272.41 ft

1,269.75 ft

130.00 ft

Headwater Depthl Height

Discharge

Tailwater Elevation

Control Type

Downstream Invert

Constructed Slope

0.89

30.00 cfs

1,270.00 ft

Entrance Control

1,268.00 ft

0.013462 flIft

Profile

Slope Type

Flow Regime

Velocity Downstream

Section

CompositeS1 S2 Depth, Downstream 2.00 ft
Steep Normal Depth 1.30 ft

N/A Critical Depth 1.77 ft

5.99 flIs Critical Slope 0.004683 flIft

Section Shape

Section Material

Section Size

Number Sections

Jutlet Control Properties

Outlet Control HW Elev

Ke

Inlet Control Properties

Inlet Control HW Elev

Inlet Type

K

M

C
y

Circular

Concrete

36 inch

1

1,272.41 ft

0.20

1,272.29 ft

Beveled ring, 45 0 bevels

0.00180

2.50000

0.03000

0.74000

Mannings Coefficient

Span

Rise

Upstream Velocity Head

Entrance Loss

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

0.013.

3.00 ft

3.00 ft

0.74 ft

0.15 ft

Unsubmerged
7.1 ft2

3

1

1
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18'-{)"
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Set In Grout
On Job

1'-6"4'-4"

SECTION BB

1'-6"LOPTIONAL
Galvanized Pulling Iron
2 Each Side, 4 Sides
Top & Bottom

+

I I

14'-4" /

i... 4-Ton Lift Anchor
4 Places In Floor

:>~"Dia. I~serts
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TOP SECTION
No. 818-TEE
10,500Ibs.

4-Ton Lift Anchor
4 Places In Top---'>.,~~~

RISER
No. 818-30R
11,1401bs.

RISER
No. 818-48R ---I..-

16,1201bs.

RISER
No. 818-30R
11,1401bs.

OPTIONAL
Galvanized Pulling Iron

2 Each Side, 4 Sides
Top and Bottom-......

BASE
No. 818-SB
19,900 Ibs.
(Solid Base =34,470 Ibs.)

4-Ton Lift Anchor J
4 Places In Floor

. 1 v.. "Dia. Lift Insert J
4 Each Riser Section

818-LA

COVER
No. 57C-42
4,1801bs.

3/4" Dia. Lift Insert
4 Each Cover Slab

/j
2'-6"

) Vault Height
(SEE TABLE)

1
Add8"For
Cover Slab

4'-0"

)

P.O. BOX 588 ?'-:ona ~206) 339-3.580

Auburn, Washington 9S071-C58S Fax ;2';6~ 735-4:201 I

/Sump J
wI Galvanized Grating

* HEIGHT and WEIGHT DO NOT INCLUDE 8" 57C COVER SLAB

Any Combination Of 30" Risers Or 48" Risers
May Be Used To Achieve Desired Height.

For Details Of Access Covers, See COVER Section.

* ITEMS SHOWN ARE SUBJECT TO CHANGE WITHOUT NOTICE.

FOR DETAILS SEE REVERSE SIDE.

VAULT INSIDE 818-30R 818-48R *O~*VAULT
No. HEIGHT RISERS RISERS HEI H WEIGHT

818-66-LA 6'-6" 1 1 ~'-11" ) 57,660Ibs.

818-76-LA 7'-6" 3 9'-11" 63,820Ibs.

818-8-LA 8'-0" 2 10'-5" 62,640Ibs.

818-9-LA 9'-0" 2 1 11 '-5" 68,800Ibs.

818-10-LA 10'-0" 4 12'-5" 74,960Ibs.

818-11-LA 11'-0" 3 14'-5" 78,760Ibs.
818-TE

12,6801bs.

6'-4"

®

UT99 r'r'V' V~'l,i d!) =r /-');']ArH;;{\ ?,nV'·-
H U?:mi ff r w.#9 Y:b J .Jd·~ ~'./_'f :':-11 \j _

818-TC
12,6801bs.

OPTIONAL TOP SECTION ­
ALSO ON PAGE 44-45

•



BULLETIN
610
623
586
613

7000

SERIES 150

ADDITIONAL AIR VAUlE INFORMATION
WHICH AIR VALVE SHOULD I USE?
COMBINATION AIR VALVES
AIR VALVES FOR VERTICAl TURBINE PUMPS
SLOW CLOSING AIR AND VACUUM VALVES
HYDRAULICALLY CONTROlLED AIRNACUUM VALVES

A

SERIES 140

Optional:
Mushroom Cap
with built-in
bug screen

SERIES
1100

1/2 INCH THROUGH 3 INCH
OUTLETS ARE NPT THREAD.

IT IS GOOD PRACTICE TO INSTALL
A MUSHROOM CAP INTO THE

THREADED OUTLET FOR
DISCHARGE PROTECTION.

4 INCH THROUGH 30 INCH
STANDARD OUTLETS ARE PLAIN

WITH A STEEL PROTECTOR HOOD.
OPTIONAL THREADED OR FLANGED

OUTLETS AVAILABLE.

Replace Shut-Off Valves with APeD Butterfly Valves
o O[]]]][]IIJ[]](J[[ll]IIJ[]DrnnJCIlllIIIJOOorrmOIIJDIIJ[]]]][]I][[]OOOOOIIJO
000000 00 0 [[]oDlJIIl]][[[JDillJ][I]]]]I1l!IIIJ[]]]][JOOllJllllIJlIJ[]J][][]][]]Il[]JOO
0000 00 oOIlIlllIillJOOIIJDlIJDDlIJOOOOO O!J(]]J]J[J(]]]O[]DIIJOO[[] 000
OOO[J]]OJ][]OITJ OlIIIIIDO[[][][]OornrnOOillJlIJrnlIJrnrnmJOOO[l][]oorn OlIJo 0

5. Stainless steel floats - Guaranteed individually tested
6. ASTM quality materials guaranteed throughout
7. Every valve hydrostatically factory tested.

*SEE BUUETTN 586 - AIR VALVES FOR VERTTCAL TURBINE PUMPS

An AirNacuum Valve has a large venting orifice and is used to
exhaust large quantities of air from a pipeline when being filled or
a deep well pump column when the pump is started'. Once the
line is filled, the AirNacuum Valve closes and remains closed until
the liquid is drained and pressure returns to atmospheric. The
Air/ Vacuum Valve will then immediately open to allow air to
re-enter the line and prevent a vacuum from developing.

AirNacuum Valves do not open to exhaust the small pockets of
air which collect in the line while it is operating under pressure.
We highly recommend for maximum pipeline flow and pump
efficiency Automatic Air Release Valves be used in conjunction
with AirNacuum Valves. The AARVwili eliminate constricting air
pockets from forming at the high points of the pipeline.

The minimal cost for the Automatic Air Release Valves will quickly
pay for itself in minimizing head loss through the pipeline. The
result energy cost savings!

AVAILABLE FOR HIGH PRESSURE SERVICE

SPECIFY OPERATING PRESSURE IF BElOW 50 PSI

APCO Gives Guaranteed
Protection
1. Protection for pipelines
2. Eliminating risk of collapsing the line due to vacuum
3. Exhausts air when the line is filled
4. Allows air to re-enter immediately when the line drains

Plus these exclusive features at no extra cost!

Why and here to Use
Air/Vacuum Valves

DO rnODODCIIID0 0 mODO oornm ornoo rn rn oITJOOOO 0 Doorn aIJD OD
OOODDODDOODO OO[jj[]O[]]]OO OmOODO[]]]O 0 oooornm oooooorno
moo Doorn ODIJODDODOOrnOOODoooorno ornooo 0 0 DO 0 DO
o ooornODDOOODoorn OOO[][[] DOD DODO ornoo DODD 0 00086
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• AlRNACUUM VALVE

• AIR RELEASE VALVE

e COMBINATION AIR VALVE

~ HYDRAUUCAUY CONTROLLED
AlRNACUUM VALVE

TEST CONDUCTED BY:

PHILLIP PETROLEUM COMPANY

ENGINEERING DEPARTMENT - TEST DIVISION

EDMOND PLANT FEBRUARY 2, 1961

SOUTHERN RESEARCH INSTITUTE

BIRMINGHAM, ALABAMA MAY 8, 1959

~==~[:_...!!!~~~ TYPICAL PIPELINE SHOWING ITS
~~~~'.%A~~~e~~r~~~lduelo HYDRAULICGRADJENT HYDRAULIC GRADIENT AND THE
poSSlbilityofcolumnseparationandvacuum AjQJ POSITION OF NECESSARY

API'dJ HYDRAUUCALlY CONTROLLED AlRNACUUM VALVE HYDRAUUCALlY CONTROllED AlRNACUruU~M~VALM.ViVEr---__ Aft1'1a AIR VALVES.
where secondary surges due 10 rejoining of wflere secondaIY surges dJe to rejoining of ~ ~ .tIJ"'UU

;;i:~7\. ~~~E~ ~.~ 7 RESERVOIR

1/4 to 1/2 rrule intervals ~~~.-~--I~----,,::: .. ~ DR

\

~ llnI"a DISCHARGE
~ ~ AlRNACUUM VALVE

~ AIR RELEASE VALVE al peaks and sharp change in gradient near end of
DATUM ~~~ :~~~~~~~~~~~t:"':; ~ne where no significant amount of air is anticipated

CURVES SHOWN ARE ACTUAL FLOW CAPACInES AT 14.7 PSI BAROMETRiC

PRESSURE AND 70°F TEMPERATURE BASE ON ACTUAL TEST.

lHESE FIGURES ARE NOT MERelY FLOW CAPACmES ACROSS lHE ORIFICE,

BUT flOW CAPACmES ACROSS lHE ENTIRE VALVE.

IN THE TEST SET-UP, AIR APPROACH VELOCITY IS NEGLIGIBLE, THEREFORE

ACTUAL FLOW CAPACITY EXCEEDS THE VALUES SHOWN ON CHART.

WHERE
TO

INSTALL





• USES SPOOL PIECE

BULLETIN
610
623
586
613

7000

SERIES 150

ADDITIONAL AIR VALVE INFORMATION
WHICH AIR VALVE SHOULD I USE?
COMBINATION AIR VALVES
AIR VALVES FOR VERTICAL TURBINE PUMPS
SLOW CLOSING AIR AND VACUUM VALVES
HYDRAULICALLY CONTROLLED AJRIVACUUM VALVES

A

SERIES
1100

SERIES 140

Opljonal:
Mushroom Cap
with built-in
bug screen

4 INCH THROUGH 30 INCH
STANDARD OUTLETS ARE PLAIN

WITH A STEEL PROTECTOR HOOD.
OPTIONAL THREADED OR FLANGED

OUTLETS AVAILABLE.

Replace Shut-Off Valves with APeD Butterfly Valves
Costs to excavate pipeline trenches can be greatly reduced by
using APCO Butterfly Valves for isolation instead of gate valves.
APCO Butterfly Valves are economical, reliable and much
shorter, permitting a reduction in depth of trench. See Below:

1/2 INCH THROUGH 3 INCH
OUTLETS ARE NPT THREAD.

IT IS GOOD PRACTICE TO INSTALL
A MUSHROOM CAP INTO THE

THREADED OUTLET FOR
DISCHARGE PROTECTION.

hy and Where to Use
AirlVacuum Valves

'SEE BULLETIN 586 - AIR VALVES FOR VERTICAL TURBINE PUMPS

An AirNacuum Valve has a large venting orifice and is used to
exhaust large quantities of air from a pipeline when being filled or
a deep well pump column when the pump is started'. Once the
line is filled, the AirNacuurn Valve closes and remains closed until
the liquid is drained and pressure returns to atmospheric. The
Air/ Vacuum Valve will then immediately open to allow air to
re-enter the line and prevent a vacuum from developing.

AirNacuum Valves do not open to exhaust the small pockets of
air which collect in the line while it is operating under pressure.
We highly recommend for maximum pipeline flow and pump
efficiency Automatic Air Release Valves be used in conjunction
with AirNacuum Valves. The AARV will eliminate constricting air
pockets from forming at the high points of the pipeline.

The minimal cost for the Automatic Air Release Valves will quickly
pay for itself in minimizing head loss through the pipeline. The
result energy cost savings!

AVAILABLE FOR HIGH PRESSURE SERVICE

SPECIFY OPERATING PRESSURE If BELOW 50 PSI

APeD Gives Guaranteed
Protection
1. Protection for pipelines
2. Eliminating risk of collapsing the line due to vacuum
3. Exhausts air when the line is filled
4. Allows air to re-enter immediately when the line drains

Plus these exclusive features at no extra cost!

5. Stainless steel floats - Guaranteed individually tested
6. ASTM quality materials guaranteed throughout
7. Every valve hydrostatically factory tested.

ON SIZES 4" AND LARGER. THE PLAIN OUTLET COMES WITH A
PROTECTOR HOOD. AS ILLUSTRATED. HOWEVER, THREADED OR
FLANGED OUTLETS ARE AVAILABLE AND RECOMMENDED
WHEN VALVES ARE USED INSIDE THE PUMP HOUSE.86



Job No. _

Vol./Sheet No. __ of__
·~{~A.
I~N~~
ENGINEERS INC.
Contract/Client --'--~ _

~~ Ph~~Su~~ct-------------------------~
Design Topic h\~ ~E,-~ 'l..~\....."""E S\t\ ~C:>

Made By d~~ Date 91C:fl- Checked By Date Page No. __

lea - t~ D~Se.'\\~"E. LIV0t:.. - t"''"\.R-t~ ?u~'-~S

\S ...l '6- 6- S ~ C:.D \"\-~q ~ L-q ... ( Sf\i SJ 'S C"'f~
~~

•
'ECOT\ \t'-\tT'TE-b Ot''E~R-\\~ ?\<E-SS~'E

L~S t=\ ~\~\\C- \\S~~

rz... ~T NN~' \C-. \\t.-t\~

i...\l \=-.,

ZO~~ ~T.

~ .. 'E.ST~, .....\, f\\1iJ~ \)\ 'P"F~.:eJST\.Pt,- -p~S~

2.b ,3 - lL-tl -: S,Co ~l SJ1'i '" \X"u1:.

"7. Cc'E-L:~.C-\ Vl.J \1. OR.\~\e.-~ \=?-.C)~, f1-~,","~D

A~co ~ \.R- R'E.,\....'E.PrS'li.. v'E..sI C~~~\.\\ CM\t.,\

80 'SL,-~c--\ ~\<-'EM-~ ~~ C~\ oR.- C::O~"\.f~ ~LT

•. ~KO \f\ F\~'-l nc'D'a- SO
Q~ 'F_~ p,.\..



5000

x

x
x

x

x
x
x

1500

x
x

x
x

800

x

x
x

x x x

x

500

#450 .

VA1.'IE & PRIMER CORPC:>RATION HERESY RESERVES lliE RIGHT TO CHANGE Nf'(

COt.lPONENT PARTS WHICH, N TliE OPINION OF ITS ENGINEERING DEPARTMENT,

WlLl D.lPROVE THE ~ooucr OR INCREASe ITS SERVICEABIJtY.

DIMENSIONS ARE FOR ru..uSTRATlV'E PURPOSES ONlY. PL..fASE CONfiRM AU. DNENSIONAl

1Nf0000OON WITH VALVE & PRIMER CORPORATION EHGIi~G DEP.A.R'TMENT.

VALVE WITH ACCESSORIES

Height 27"
Weight 118 Ibs.
Inlet- 2", 3" or 4" pipe thread

2,3,4"
PHYSICAL DIMENSIONS

Height 20"
Max. Diameter 9 'h"
Weight 85 Ibs.

, #400
-.I • ~~ >

STANDARD OPERATING PRESSURE 175 PSI.
HIGHER PRESSURES AVAILABLE

.; : SEW AGE A I R R E LEA S E . ';
~-{" 'f <" t < ~. ~ ~ - ~ ~ ,~

VALVE WITH ACCESSORIES

Height 24"
Weight 55 Ibs.
Inlet- 2", 3" or 4" pipe thread

2,3,4"
PHYSICAL DIMENSIONS

Height 17 W'
Max. Diameter 7 'h"
Weight 41 Ibs.

VALVE & PRIMER CORPORATION
1420 S. WRIGHT BLVD. SCHAUMBURG, IL 60193-4599
847.524.9000 FAX:847.524.9007 800.323.6969
website: www.apcovalves.com • e-mail: factory@apcovalves.com

50

65
55

205
200

206
207
400
450

200A

A. Enter GRAPH with pressure in system and
venting capacity required.

B. Read off nearest orifice diameter to intersec­
tion of pressure and capacity lines on GRAPH.

C. Enter TABLE BELOW with orifice diameter
and select valve which can use this orifice
diameter at the pressure involved.

~ • ~ AND SIZE AN AIR RELEASE
VALVE WHEN A SPECIFIC
VENTING CAPACITY IS
REQUIRED.

MODEL INLET
SIZE

84





All APCD Air Release Valves
are 100% Hydrostatically factory

tested for ANSIIAWWA
C512 standards.

3/4" Inlet
PHYSICAL DIMENSIONS

Height 7"
Length 8 'h"
Width 4 'h"
Weight 9 Ibs.

Standardpressures up to 150 psi

1/2" Inlet
PHYSICAL DIMENSIONS

Height. .. ... .. 5"
Length 6'%"
Width 3%~"

Weight 5 ~ Ibs.

~((j:'\
~~*APPROVED USTED

Standard pressures up to 750 psi.

~((j:'\
~~*APPROVED UST1:.D

"Il/2, 3/4, 1" Unlet
PHYSICAL DIMENSIONS

Height... 5%"
Width 3'%"
Weight 6lbs.

WHY and WH ERE to use An Air Release Valve has a small venting orifice and is used wherever
air is entrained in water under pressure. These pockets of air increase the resistance to the flow of water. In critical
installations, air can reduce the capacity of a line down to zero. More common is an increased resistance of 10 tc 15%.

The increased resistance must be overcome by the pump using more power than necessary to move the required
amount of water. Such a loss can continue unnoticed for years creating excessive power consumption costs. This is a
major reason why all points where air can collect should be equipped with an APCa Air Release Valve.

HOW TO OPERATE These valves have much smaller orifices than the AirNacuum Valves. Their func­
tion is to release small pockets of air which gather at the high points of a system after it is filled and under pressure.
The Air Release Valve has the ability to open against internal pressure because it has a small orifice and a leverage
mechanism which multiplies the force of the float This force must be greater than the internal pressure across the
orifice in order to open the orifice when a pocket of air needs to be vented. This explains why, as the internal pressure
increases, the orifice decreases in size to facilitate the valve opening.

Standard pressures up to 775 psi
and up to 300 psi with special
orifice.
Specify if operating pressure is
below 20 psi.

APCO Uses Stainless Steel IFlocnts Exclusively!
Examine these QUALITY features provided at no extra cost!
1. ASTM QUALITY materials guaranteed throughout
2. Stainless Steel Floats
3. Conserve pumping power - eliminate restricted high points
4. Create maximum pipeline efficiency
RIse APCO Aiti' Release Values.

82



A?<:o C()t-'\X>~~

5~~~S~VE:"=.T G~(
ON G~\-\-\<:.AL ~u\\C)t--:

\6- :t.\-.l. b ('1 \)\~~E P\~'i
~To~",,-'JJff\ tR. "v~'-~

•

Fur.eTlon #8

Air and Vaccuum Valve Selection

Available AVV or CAV Sizes

1,2,3,4,6,8,10,12,14,16,18,20,24, &. JO-im:h

)
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FUNCTION #9

Air and Vacuum Valve Design Summary

Air Exhaust Air Vacuum Air Release

Filling Draining Design Orifice Orifice Orifice 'Surge

High Pipe Size Velocity Velocity Velocity Size DP Size DP Size DP Check

Point # inches fps fps fps inches psi inches psi inches psi Needed

1 16 11.33 406.94 10.72 4 1.84 16 4.97 0.1563 80 yes

• [A surge check valve IS needed when

the design velocity is greater than 10 fps (3.05m/s)]

City of:

Project Engineer:

Disclaimer: The sizing data is based solely on testing performed
on APCD valves as demonstrated on the APCD slide rule
and is not intended for use in sizing other air valves.
This program will compute slopes and size air valves
for individual high points in a pipe line or force main.
It does not take into consideration that a valve at one
high point may serve the need of an adjacent high point.
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CO SPECIFICATIONS

ASTM A126 Gr. B
ASTM A240 T304

ASTM A351 T316
FDA Approved
for Potable
Water Contact

Cast iron
Stainless steel
Buna-N
Stainless steel
Universal Metal
Primer

e Custom Combination Air Valve shall be rated 125 lb. or 250 lb. Class. The 3/16" small orifice shall operate (open) up t
The 5/32" small orifice shall operate (open) up to 300 psi. (Engineer to select one small orifice and flange clas

ody& Cover
loats (ARV Concave Float)
eedle & seat
verage frame

xterior paint

alve to be APCO Series 1800 Custom Combination Air Valve, as manufactured by Valve & Primer Corporation,
chaumburg, lllinois, U.S.A.

e large air & vacuum orifice shall also open and allow large volumes of air to enter the pipeline during pipeline drainage to
reak the vacuum. The large orifice float must be surrounded by a baffle for protection against direct contact of the rushing a'
d water to prevent premature valve shutoff. The baffle must be a heavy integral cast part of the main valve body not a loos

iece.

e Buna-N seat shall be compression molded a minimum 1/2" thick and fastened to the valve cover with shoulder screws t
ock the seat in place without seat distortion, for drop tight shutoff. Both floats shall be heavy stainless steel, hermeticall
ealed. The large orifice float shall have a one piece hex rod through its center, for center guiding through stainless steel
ushings into positive shut-off against the Buna-N seat.

ustom Combination Air Valves (double body, double orifice) allow large volumes of air to escape out the large diameter a'
vacuum orifice when filling a pipeline, then close water tight when the liquid enters the valve. The small orifice k

elease Valve shall be an independent valve body, side connected to the large orifice air vacuum valve body with piping,
'ncluding I" all brass gate valve for isolation. While the large orifice is closed, the small 3/16" or 5/32" air release orifice wil
pen to allow small pockets of air to escape automatically and independently of the large orifice. The small orifice air releas
alve shall be an independently operated compound lever mechanism ofprecision cast stainless steel.

e

e·





TO SIZE AIR VALVES FOR PIPELINE SERVICE USE APCO AIR VALVE COMPUTER or APSlIDE COMPUTER SOFTWARE

All OrnER INTERNAL PARTS
STAINLESS STEEL OR BRONZE

8" STYLE

MATERIALS USED IN BOTH STYlE
COMBINATION AIR VALVES

Body, Cover, Lever Frame Cast Iron
Float Stainless Steel
Seat Buna-N
Lever Frame (1" & 2" size) Delrin
Leverage Mechanism
(8" size) Stainless Steel

BUILT FOR
300 PSI SERVICE

SPECIFY IF
OPERATING PRESSURES

BELOW SO P.S.I.

SINGLE BODY Double Orifice

.. :.,
PHYSICAL DIMENSIONS PHYSICAL DIMENSIONS PHYSICAL DIMENSIONS PHYSICAL DIMENSIONS PHYSICAL DIMENSIONS PHYSICAL DIMENSIONS

· Height 10" · Height 12 1/4" · Height 15 1/2" · Height 17 ·.1/8" · Height 27 1/4" · Height 25 3/4"
· Width 7" · Width 8" · Width 10" . Width 11" · Width 13" · Width 17 1/2"
· Length 11" · Length 14" · Length 16" · Length 18" · Length 18 3/8" · Length 22 1/4"
· Weight 35 Ibs. · Weight 75 Ibs. · Weight 100 Ibs. · Weight 170 Ibs. · Weight 205 Ibs. · Weight 3001bs.

~ -l!!!!!" ~ 3" PIPE THREAD ~
INLET INLET

1" PIPE THREAD 2" PIPE THREAD 4" PIPE THREAD 125 & 250 LB. FLANGE 125 & 250 LB. FLANGEOllTLET OllTLET OllTLET OllTLET

125 & 250 LB. FLANGES 125 & 250 LB. FLANGES
OUTLET OPTIONS OunET OPTIONS

• EXCEPT POPPET • PLAIN WITH HOOD • PLAIN WITH HOOD
ALSO AVAILABLE ALSO AVAILABLE • THREADED (AS SHOWN)

HEIGHT FLANGED 161/2" HEIGHT FLANGED 19" • FLANGED • FLANGED

106



DISCHARGE CAPACITIES FOR COMBINATION AIR VALVE
CURVES SHOWN ARE ACTUAL FLOW CAPACmES AT 14.7 PSI ElAROMETRIC PRESSURE AND 70° FTEMPERATURE BASED ON ACTUAL TEST.

THESE AGURES ARE NOT ONLY THE FLOW CAPACmES ACROSS THE ORIRCE BUT FLOW ACROSS THE ENTIRE VALVE. IN THE TEST SET-UP.

APPROACH VELOCITY TO THE VALVE IS NEGUGIBLE THEREFORE ACTUAL CAPACITY EXCEEDS THE VALUES SHOWN ON CHART.

TEST CONDUCTED BY: PHilliP PETROLEUM COMPANY ENGiNEERING DEPARTMENT - TEST DMSION EDMOND PLANT OCTOBER 1, 1961.

6" 8"
150

0.5 1 2 3 4 5 7 10 20 30 50 100 200 300

AIR FLOW THROUGH VALVE IN STANDARD CUBIC FEET OF FREE AIR PER SECOND (SCFS)

An!'.rt AlRNACUUM VAl.VE on pump dlscharge before chccl< Vil!ve (not necessary for pumps with positive suction head) or hydJ<luncallyco~
~ lROilED A1RNACUUM VAlVE where a discharge gate valve Is normally dosed during pump start-up to develop head.

NOre INSTAllJNG MANWAYS AT INTERVAlS IN lARGER SIZE PIPBlNES PROVIDES AN EXCEI.l.EI{T POINT TO INSTAlLAIR VAlVES.

[~~~~~~~~~~~~~~~~~:T;Y~P~IC:A~L~P:IP~E~L~IN~E~S~H~OIWINGITSHYD~ULIC
AJII'ft H G~D1ENT lnT'.rn
I'Ii'UlI COMBINATION AIR VALVE YDRAUL/C GRADIENT ru.w
at peaks and sharp change "gradient due 10
possibility of cotumn separation and vacuum AIQJ

_ HYDRAUUCALLY CONTROLLED AlRNACUUM VALVE HYDRAUUCALLY COI'lTROLlED AlRNACUUM VALVE
whete secondary surges due to rejoining of where secondary SU1!J9S due to rejoining of ". --.....

prev1A1R-OURslyEAlQJLEASseparaEt:.\:~:~=/n0\occur. • ;::w;::::nV::occur..:. 7
......" a1 peaks and sharp change in gradient due

on long as<:ending stretch at '1}__o4i!to_PO_SS1_·bt;_ly_OI_CO_Iu",,:mn::sep..ara_tion_and~va/cuum RESERVOIR
114 to 1f2 mile intervals ~- OR • AlRNACUUMVAlVE

\

~ AnI'in DISCHARGE
~ ftI"IIU AlRNACUUM VALVE • AIR RELEASE VAlVE

_ AIR RELEASE VALVE at peaks and sharp change in gradient near end 01 ~
DATUM ':'~~ ~:~~~~~~t= fine where no significant amount of air is anticipated ~ COMBINATION AIR VALVE

@ HYDRAUUCAlLY CONTROLLED
,- AlRNACUUM VAlVE

ORIFICE SIZES
for 300 psi

working pressure

TYPE 1. AIRNACUUM VALVES withe!) LARGE ORIFICE to vent large volumes of air for efficient filling and draining of
pipelines. This protects against vacuum and water column separation or pipeline collapse.

TYPE 2. AIR RELEASE VALVES with ® SMALL ORIFICE for continuous venting of air pockets as they accumulate in a pressurized
pipeline.

When the above types are combined. the result is a COMBINATION AIR VALVE.

The Combination Air Valve is available in a SINGLE BODY DOUBLE ORIFICE shown here, or in a DUPLEX arrangement (see Back Page).

The single body is most popular due to its smaller overall size and resulting space saving inside a valve vault It is available in 1" to 8" sizes.

HOW IT WORKS: Sizes 1" through 6" incorporate a poppet (or plug) which rests freely inside the lever frame. The center stem
of the poppet has a SMALL ORIFICE through it When water enters the main valve body it raises the float and float arm which puts the
needle. attached to the arm. in contact with the poppet stem while lifting the poppet to the shut-off position against the LARGE ORIFICE.

As air accumulates inside the main valve body the water is displaced. The float arm falls away from the poppet stem to expose the
small orifice and the pocket of air is vented. Water re-enters the main valve body lifting the float arm back to the shut-off position and
the cycle repeats as air accumulates. As long as the main valve body is under pressure. the poppet stays closed because the pressure
differential across the large orifice is more than the poppet can overcome.

If; however, a negative pressure occurs inside the main valve body, the poppet will drop open to allow air in and prevent a vacuum
from forming in the pipeline.

Size 8" functions in the same manner. but, instead of a poppet, a float is used for shutting off the large orifice and a separate internal
float operated lever mechanism is incorporated with a small orifice for venting smaller pockets of air when the system is pressurized.

Every Combination Air Valve is hydrostatically seat and shell tested before it leaves our factory to insure quality performance in the field.

THERE ARE BASICALLY TWO TYPES OF AIR VALVES:

o @
MODEL LARGE SMALL

ORIFICE ORIFICE
1----

JHERE
TO

INSTALL
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Air and Vaccuum Valve Selection

Available AVV or CAV Sizes

1,2,3,4,6,8,10,12,14,16,18,20,24, & 3D-inch
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'5~~~'::> 'S \\'E.£:\ SOL.u\\oN ­
~ \.N. It>\~ ~{~~f\l<..St

No \~:d~~~ ~\.) ~'\- \?
FUNCTION #9

Air and Vacuum Valve Design Summary

Air Exhaust Air Vacuum Air Release

Filling Draining Design Orifice Orifice Orifice 'Surge

High Pipe Size Velocity Velocity Velocity Size DP Size DP Size DP Check

Point # inches fps fps fps inches psi inches psi inches psi Needed

1 6 5.67 36.83 5.67 1 1.33 3 1.83 0.0625 20 no

• [A surge check valve IS needed when

the design velocity is greater than 10 fps (3.05m/s)]

City of:

Project Engineer:

Disclaimer: The sizing data is based solely on testing performed
on APCD valves as demonstrated on the APCD slide rule
and is not intended for use in sizing other air valves.
This program will compute slopes and size air valves
for individual high points in a pipe line or force main.
It does not take into consideration that a valve at one
high point may serve the need of an adjacent high point.
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Standard Pipe Pressure Classes - American Ductile Iron Pipe - ACIPCO

Standard Pressure Classes

American Ductile Iron Pipe
ANSI/AWWA C150/A21.50

and
ANSI/AWWA C151/A21.51

Standard Pressure Classes - Wall Thickness and Nominal Wall Thicknesses

To Top of Page

Table No. 3-8

Notes:
Pressure classes are defined as the rated water working pressure of the pipe in psi.
The thicknesses shown are adequate for the rated working pressure plus a surge

http://www.acioco.com!adio/oioe/nressures-weights/nandw.cfin

Page 1 of9
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Flanged Pipe Details, Dimensions and Weights - American Ductile Iron Pipe - ACIPCO

AMERICAN Flanged Pipe AMERICAN Ductile Iron Flanged Pipe
ANSI/AWWA C115/A21.15

To Top of Page

Page 2 of8

•

•

Flange and Flange

Table No. 8-5

01 350+ II 0.36 II 9.05 II 4 1/2 II 20'-0" II 30.1 I 27 65

IlM~1l1$.[~~il'f~~I~f'}Q~a:~f',Il,~;n/~·_·II'6 II ::20'.:'0". II )'9;;i:;)II~;Y~~~~(::u'tIII.Q}a15:D ~ I
[illI 350+ II 0.4 II 13.2 II 6 II 20'-0" II 49.2 II 59 II 1100 I
I. ~!@;fth';L',;~O;i!lVI A~!311 7 II 20"0" II 6ti""12'19~ .;"ji;}4Q

-;z:> [ill (350+) ( 0.43) I 17.4 II 7 II 20'-0" II 70.1 I '90 1580

tifam tlifwl;;:;: ;jt;(~l~~';::·~. r'~·j;~~5'.11 '7 'II 19;;::'6" 11·,:so:tr";.j 5·,a8~~~ .. :;}~~·~fZ-~~:;'
[2Q]1 350+ II 0.45 II 21.6 II 7 II 19'-6" II 91.5 II 112 II 2010 I
~B~ll~~$:@1f.i~t~I~;"i~~~::'l:IF'· )'5i8 "II 8 "11 :'fQ':'6,j 11 ·1:i;.4{lj:·;:,II·~;;~~~:~~':'YII:~·:j!(~40 I
~I 250 II 0.51 " 32 II 12 II 19'-6" II 154.4 II 245 II 3500 I
~5'i?~?JI)k"":Siii'i'=';:''''''II''':' '0'"'·'1£8""'; II 38' 3' II 14 II 19"·6;" II 2·1·.0.·.... '3 '·.·I f,.r..,...·, .. .-S'.·,,·.'.F,'·,:4.·.',·.'.· ""·',·.11·"'0"'''..''.,''8':1'.;,0".'.' '."', I~~~~~: .~~~?~~~~':"~..-";~:;.~',:~~'--~-~~ .. " .".) ., . - " . J - ~ , ' ~-:t _ ,

8IJ1 250 II 0.65 II 44.5 II 18 II 19'-6" II 274 II 512 II 6370 I
~lr~~~~~~:O~~J~II~iJ)JV-f. '. 'IL '51J:i8 "II . 18 II ~9I:-p" II 346·.6.,II.·c;<,~12~g: 11:B.ft~JY.1

~I 250 II 0.81 II 57.56 II 20 II 19'-6" II 441.9 II 716 II 10050 I
~~"'qiJI~i~~~~Qji4i:U~:~:iP[8}r"1! .'6:L6:1J~P II ' ~9'-6" 11 48S -,Jt.J,~i;[~3 JI4,X~80' I
~l 250 II 0.87 II 65.67 II 21 II 19'-0" II 542 II 1824 II 13950 I

Notes:
*Pressure rating designated is maximum water working pressure. Contact AMERICAN on higher
pressure requirements.
**Check AMERICAN if longer or shorter lengths required.
+This rating is applicable to flanged joints utilizing AMERICAN Toruseal® gaskets only as per
Flanged Pipe description.
Pipe is available with greater wall thickness than shown. Thicknesses above correspond to

http://www.acipco.com/adip/pipe/flanged/soecs.cfm
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Flanged Pipe Details, Dimensions and Weights - American Ductile Iron Pipe - ACIPCO

Details, Dimensions & Weights

AMERICAN Flanged Pipe Companion Flanges for Use On Ductile Iron Pipe
ANSI/AWWA C115/A21.15

To Top of Page

Ductile Companion Flange

Table No. 8-4

mCITJI 9 II 0.94 II 6.00 1.88 I
j:>{6'/I1 '6.'911' 11 II 1.00 II 7;78 .'~~':Q~f>;'~·';1

m19.0511 13.5 II 1.12 II 10.01 2.25 I
l'ld.llll~lll 16 II 1.19 II 12.:31 2:44 ,

'. I
[ill[illJ1 19 II 1.25 II 14.75 2.68 I
1141i5.311 21 II 1.38 II ;16.59 2.i3f ."1
Cill117.411 23.5 II 1.44 II 18.94 I 3.06 I
6~1' 2'5 II 1.56 1120.3$'11· ~>3t '; :;\.':'-~I~"~t8,,::l9.5 .'

[}Q]I 21.611 27.5 II 1.69 II 22.62

"
3.50 I

I:24j1·~:l'S':Efll 32 II L88 II 26:91 II TQ3' I
QQJODI 38.75 II 2.12 II 33.31 II 4.50 I
F3(j 1138.311 46 II 2.38

"
39.62 II 5~-l~ I

Cilll 44.5 !I 53 II 2.62 JI 46.00 II 5.75 I
r!4? il '50~8-'1C=59.5 II 2.75 II 52.31 II 1>.38 I
[~J157.5611 66.25 II 3.00 J 58.75 II 7.00 I
1'33'Q,116l.f;illl 73 JI 3.12 II 63.76 II ·'1..00 " J
[~J165.6711 80 II 3.38 II 70.32 II 7.00 I

Notes:
Hub diameter and length are AMERICAN Design. See Table No. 8-3 for data on bolt holes and
bolt circle.
When ordering Companion Flanges for Ductile Iron Pipe specify the outside diameter of the
pipe.
"X" and "Y" dimensions may vary depending on foundry equipment.

http://www.acioco.comladio/oioelflangedlsoecs.cfm

Page 1 of 8
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Flanged Pipe Details, Dimensions and Weights - American Ductile Iron Pipe - ACIPCO Page 4 of8

• 'l2iJL
[§QJI
~I

250 II 0.81 II 57.56 11:==12=11 19'-6" II 441.9 11:=====:71=6=11 9330

250 II 0.83 II 61.61 1112 II 19'-6" II 485 II 1113 II 105~Q:======::== :======~:==~~~
250 JI 0.87 " 65.67 II 12 II 19'-0"]1 542 II 1824 II 12120

Notes:
*Pressure rating designated is maximum water working pressure. Contact AMERICAN on higher
pressure requirements.
**Check AMERICAN if longer or shorter lengths required. All minimum lengths assume a "no­
gauge" plain end (no joint will be made at the plain end).
+This rating is applicable to flanged joints utilizing AMERICAN Toruseal® gaskets only as per
Flanged Pipe description.
~Plain Ends to be assembled in a joint (MJ, Fastite, coupling, etc.) must be ordered gauged for
the specific joint.
Pipe is available with greater wall thickness than shown. Thicknesses above correspond to
Special Class 53 for 4"-54" diameters, and Pressure Class 350 for 60" and 64" diameters as
shown in AWWA C151.
Any length between minimum and maximum shown can be furnished.
Tolerance on length is ±0.25 in.
Where required, specify flanges "Tap for Studs."
The bolt circle and bolt holes of AWWA C1l5 flanges, AWWA CllO flanges and ANSI 616.1
Class 125 flanges are identical, and these flanges can be joined. AWWA C1l5 and AWWA CllO
flanges are rated for 250-350 psi water working pressure depending on size and specified
gasketing system.

• AMERICAN Flanged Pipe AMERICAN Ductile Iron Flanged Pipe
ANSI/AWWA Cl15/A21.15 and AMERICAN Standard

To Top of Page

Flange and MJ

Table No. 8-7

01 350+ 0.32 4.8 3 1/2 II 19'-6" 13.8 13 295 I
wi 35tH 0.34 i5A 3 ~i2 II i~li"":"t,. i1.~ Ii KS:s-r '.7~:1

wi 350+ 0.36 9.05 3 1/2 II 19'-6" II 30.1 27

!:jJb-1I "j"50+ 0...38 ~1.1 6 II 1~'i-"6i';·11 39.2 38

• '.12". 350+ II OA II 13.2 6

"
19'-6" II 49.2 59

rm~sJI
15.3 61/2 II i9"-6i

' II 60:1 70 Q)t>"n~ CD
,.L.. 16 250 0.43 I 17.4 6 1/2 II 19'-6" II 70.1 90 ~cC'-\ ~fh....\J'2.

\?)CJy.. \D
t>l~~~«.Q,~

Y?o--f..

htto://www.acioco.com/adi%ioe/flanged/soecs.cfm Q/l ?/?()O?



Flanged Pipe Details, Dimensions and Weights - American Ductile Iron Pipe - ACIPCO Page 5 of8

11811 250 JL 0.44 1[19.5 11 7 1/2 /I 19'-6" I[ 80:611 8_8 lOUI 1]40 I
Cill0i9_JI 0.45 JI 21.6 J[~iLUl 19'-6" II 91.5 II 112 1~1 1990 I

11 24 JL250 J~LJ[_~~[ 8

"
19'-6" JI 114.4 II 155 II i22-11 . '~510 I

Notes:
*Pressure rating designated is maximum water working pressure. Contact AMERICAN on higher
pressure requirements.
**Check AMERICAN if longer or shorter lengths required.
+This rating is applicable to flanged joints utilizing AMERICAN Toruseal® gaskets only as per
Flanged PiRe descriRtion.
30"-64"pipe is not available with integrally cast MJ Bell. See Table 8-8 (below) for Flange and
Fastite Pipe.
Pipe is available with greater wall thickness than shown. Thicknesses above correspond to
Special Class 53.
Any length between minimum and maximum shown can be furnished.
Tolerance on length is ±0.25 in.
If specified, bolt holes both ends can be drilled straddle a common centerline.
Where required, specify flanges or MJ Bells "Tap for Studs."
The bolt circle and bolt holes of AWWA C1l5 flanges, AWWA C110 flanges and ANSI B16.1
Class 125 flanges are identical, and these flanges can be joined. AWWA C1l5 and AWWA CllO
flanges are rated for 250-350 psi water working pressure depending on size and specified
gasketing system.

AMERICAN Flanged Pipe AMERICAN Ductile Iron Flanged Pipe
ANSI/AWWA Cl15/A21.15 and AMERICAN Standard

To TOR of Page

Flange and Fastite

Table No. 8-8

a~",,\-O~ er
~Ra\J';~ \Jf:1.~'[./

r~=1r========lr==lr======lI====='=::=H======lF~lr~~~ll---..J~ L '\ ~
\)tSC~~

e:o'l--

CDI 350+ II 0.32 II 4.8 II 2 1/2 II 19'-6"

wi- 3!:j0+ II 0.34 In;9=:JI 2 1/2 -II ·-jQ'f$t

wi 350+ II 0.36 II 9.05:=11 3 II 19'-6"

[illI 350+ II 0 ..38 II 11.1 II 2 II ;1,9!~6i!·

[illI 350+ II 0.4 II 13.2 II 2 II 19'-6"

~I
250 II 0.42 II 15.3 InilUI 19'':6,j

16 1 250 JI 0.43 II 17.4 II 23/4 II 19'-6"

iii II II II II

httn://www.::lr.inco.com/adin/nine/flangeci/sner.s r.fm
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Flanged Pipe Details, Dimensions and Weights - American Ductile Iron Pipe - ACIPCO

~L 250.-J1 0.44 1lJ:~L2-~1 19'-6" II 80.6 II as II 78 111,1~$ j
[}QJI 250 II 0.45 II 21.6 IL 3 II 19'-6" II 91.5 II 112 II 81 111980 I
:Lilli 250 II 0.47 II 25.8

"
23/4 II 19'-6" II 114.4 II iSS II 9.~ -II' ~~~-~I

IJQJI 250 JI 0.51 II 32 II 12 II 19'-6" /I 154.4 II 245 II 164 113420 I
Q§JI 250 II 0.58 II 38.3 II 14 II 19'-6" II 210.3 II 354 /I~~jl-~6:;ZO I
il4211 250 II 0.65 II 44.5 II 14 II 19'-6" II 274 II 512 II 289 116140 I
[illI 250 II 0.7-2 II 50.8 II 16 II 19'~6" II 346.6 II 63~- II ~B:~i:,-cIE'%«4$f]
[illI 250 II 0.81 II 57.56 II 16 II 19'-6" II 441.9 II 716 II 439 119770 I
~I 250 /I 0:8;3 II 61:61 II 16 II 19'-6" II 485 II U13 JI ~8$§~-11m:~9]J
~I 250 II 0.87 II 65.67 /I 16 II 19'-6" II 542 11182411 932 11133201

Notes:
*Pressure rating designated is maximum water working pressure. Contact AMERICAN on higher
pressure requirements.
**Check AMERICAN if longer or shorter lengths required.
+This rating is applicable to flanged joints utilizing AMERICAN Toruseal@ gaskets only as per
Flanged Pipe description.
Pipe is available with greater wall thickness than shown. Thicknesses above correspond to
Special Class 53 for 4"-54" diameters, and Pressure Class 350 for 60" and 64" diameters as
shown in AWWA C151.
Any length between minimum and maximum shown can be furnished.
Tolerance on length is ±0.25 in.
Where required, specify flanges "Tap for Studs."
The bolt circle and bolt holes of AWWA C115 flanges, AWWA C110 flanges and ANSI B16.1
Class 125 flanges are identical, and these flanges can be joined. AWWA C115 and AWWA C110
flanges are rated for 250-350 psi water working pressure depending on size and specified
gasketing system.

AMERICAN Flanged Pipe Companion Flanges for Use On Ductile Iron Pipe
Faced and Drilled Per ANSI B16.1 Class 250

Page 6 of8

To Top of Page

•
Table No. 8-12

httn://www_acinco_com/aclin/ninelflanpeci/snecs_dm 0/1 ')nfl()')



Flanged Pipe Details, Dimensions and Weights - American Ductile Iron Pipe - ACIPCO

IWL~_JI 12.5 ~L 1.44 II Q,.69!1 ~.5 II 2..31

Iml 9.05 II 15 JI 1.62 " 11.94 " 10.78 " 2.5

jCillI 1i.1 JLiz.2__J 1.88 II 14.-0f; '11", ~:2)Si 'II :U~8

Iffijl ~~:~ It= 2~~5 jl z.:2 " ~::;;~II.·lti~3 ,II~:~~
=.~ 16, _17.4 I 25.5 Ii( 2.2y 21.06 I 19.56 II 3.31

18 19.5 28 I 2.3$, ~~~A~\1-C-f2;g;i:-~~~ II .3_}5O(~

[illI 21.6 IC=30.5 II 2.5 II 25.56 II 24 II 3.75

12411 25.8 II 36 II 2.7511, -~p;::~~t_{,llg~:~8;~'-~~11 ,:it~8_

~I 32 II 43 II 3 II 37.19 " 35 II 4.75 I
I '3£) JI . 38.3 II 50 II 3.$13· H'-:D:ttm:~fqtij_~[~i'ia:~2~W~jl:;_;--:~i§v:c _·1
[ill[j{s II 57 II 3.69 II 50.44 " 48.5 II 6 I
8[]I'SO.8 II ,65 " .. "'4 '. ;'11·~t}I~:-·-~J1;;;t~?~:~~fY;lI'.:!)6-;§~: I

Notes:
Flanges faced and drilled per ANSI B16.1 Class 250 have a 0.06" raised face; they do not
match AWWA CllO or C1l5 flanges.
Flanges may be furnished with a flat face upon special request.
Hub diameter and length are AMERICAN Design. See Table No. 8-11 (short lengths) for data on
bolt holes and bolt circle.
When ordering Companion Flanges for Ductile Iron Pipe specify the outside diameter of the
pipe.

AMERICAN Flanged Pipe
AMERICAN Ductile Iron Flanged Pipe

Flanges Faced and Drilled
ANSI/AWWA C115/A21.15 & ANSI B16.1 Class 250

To Top of Page

Page 7 0[8

Flange and Flange
C1l5 to B16.1 Class 250 Transition Pipe

Table No. 8-13

40

-·~b .
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Flanged Pipe Details, Dimensions and Weights - American Ductile Iron Pipe - ACIPCO

wi 250 II 0.36 119.0511 6 'I 20'-0" II 30.1 II 27 II 49 II 91• I
[illI 250 II 0.38 1111.111 8 II ?Q',O" II .~~~~- II )~8 II 68 II 132

[illI 250 II 0.4 OJI13.211 8 II 20'-0"

"
49.2 /I 59 II 99 II 191

14- 250 0.42 15.3 10 2tji ~()~i:c r ~~i .. II 7@ II. 127 II 247

"'= 16 250 0.43 17.4 10 20'-0" 70.1 I 90 II 157 II 305

11sl1 250 I 0.44
,
19.5 10 19,;'~fj-" '~Qi~:~~'1:",-8~r .. U-- 1-94 II 349

~I 250 II 0.45 1121.611 10 II 19'-6" II 91.5 /I 112 II 239 II 427

1.2~ II 250 II 0.47 1125.sl1 10 ~ II .·lJ!F~ff~·J 1~-·Jcl~4~",.lr.i;j~~:· 1I;~'s§ II 608

[lQ]1 250 II 0.51 IQIJI 12 II 19'-6" II 154.4 II 245 II 508 II 907 I
I~§.II /I 1138.311 ':'II~":f~1~6~~~jj rii2~d.'t"[.:tlfit~~~II~;~~4 :-11

-
~2.96 "I250 0.58 14

[illI 250 II 0.65 1144.511 18 II 19'-6" II 274 II 512

"
i010 II 1933 I

IitS 'II . ~5'0 II 0.72 /l50.ell - 18 _:;'tII~~I~trl~lli~:~ ~~KEif~!~.2:~D~~~%jl··· ~1S~rV: "1

Page 8 of8

•

Notes:
*The minimum lengths shown may not allow clearance in all cases for installation of bolts
between flanges requiring bolt clearance from the other direction. Very short (shorter than the
minimums as per above table) fabricated steel adapters are also available for connecting
AWWA Cl15 flanged pipe or AWWA C110 fittings to ANSI 616.1 Class 250 flanged items.
Contact AMERICAN for details.
**4"-12" C115 flanges rate 350 psi when Toruseal® gaskets are employed.
Flanges faced and drilled per ANSI 616.1 Class 250 have 0.06" raised face; they do not match
AWWA C110 or C115 flanges. Flanges may be furnished with a flat face upon special request.
Pressure rating designated is maximum water working pressure.
Pipe is available with greater wall thickness than shown.
Tolerance on length for Flange and Flange pipe is ±0.12 in.
Standard drilling is with bolt holes aligned, straddle a common centerline. Class 250 is special
drilling and all connecting equipment must have flanges faced and drilled per ANSI 616.1 Class
250.
Where required, specify flanges "Tap for Studs."

© 1995 - 2002, American Cast Iron Pipe Company
Site Map I Contact Us

..<:;:~<~.:. :"
..

.- " .,~ "..: .

" " .

• ~, ., ....

htto://www.acipco.com/adip/pipe/flanged/specs.cfm 9/12/2002



Flanged 90° Bends - Flanged Fittings - American Ductile Iron Pipe - ACIPCO Page 1 of6

Flanged 90° Bends

Flanged 90° Bends I Flanged 90° Reducing Bends I Flanged Base 90° Bends
Flanged Side Outlet 90° Bends I To Top of Page

bI 90° eLL
\=o~ \ls-'I.N b\~

D\~~E @.,

\>..J£:\ ~\Z...'-L SL~C

Long Radfus
AYERICAN standard

Short Radius

AMERICAN Ductile Iron Flanged Fittings
ANSIjAWWA Cll0jA21.10, C153jA21.53, or AMERICAN Standard

Flanged 90 0 Bends

American Ductile Iron Flange Fittings
Flanged 90° Bends (Reducing, Base, Side Outlet)

Table No. 6-3

http://www.acipco.com/adip/fittings/flanged/f90b.cfm 9/12/2002
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Flanged 90° Bends - Flanged Fittings - American Ductile Iron Pipe - ACIPCO

148 x 3611 250 111.96111.58ILJLJI II 64 II 60.5 II 7145

148 x 3611 250 II L42111.1SI0fJ13d.sll 32'S-5. II -II II -
148 x 4211 250 II 1.9611 1.781lJi]30.511 4685 II 64 1160.5 II 8065

Notes:
30" and 36" short radius reducing bends can be furnished with any combination of
Flanged, MJ, Fastite, or Flex-Ring joints.
42" and 48" short radius reducing bends can be furnished with any combination of
Flanged, MJ, Fastite or Lok-Ring joints.
30" and 36" reducing bends can be furnished with any combination of Flanged, MJ,
Fastite, or Flex-Ring joints.
42" and 48" reducing bends can be furnished with any combination of Flanged, MJ,
Fastite or Lok-Ring joints.
The short radius reducing bends have center-to-face and radius dimensions
according to AWWA CllO (same as ANSI 816.1 Class 125) based on a standard 90 0

bend of the larger opening. The dimensions for the long radius reducing bends are
per B16.1 Class 125 based on a standard long radius 90 0 bend of the larger opening.

See General Notes.

AMERICAN Ductile Iron Flanged Fittings
ANSI/AWWA CUO/A21.10 and AMERICAN Standard

Flanged Base 90 0 Bends

Flanged 90° Bends I Flanged 90° Reducing Bends I Flanged Base 90 0 Bends
Flanged Side Outlet 90° Bends I To Top of Page

Page 4 of6

Table No. 6-19

Short Radius
AWWAC110

L Radius
AUe3Nstandard

httn:/lwww.acioco.comJadio/fittings/flanged/f90b.cfin 9/12/2002



Flanged Tees (T-Sections) and Crosses - Flanged Fittings - American Ductile Iron Pipe - ... Page 1 of4

Flanged Tees and Crosses

Tea

AMERICAN Ductile Iron Flanged Fittings
ANSIjAWWA Cll0jA2l.l0 or C1S3jA2l.S3

Flanged Tees and Crosses

Table No. 6-7

htto://www.acioco.com/adin/fittinQ:s/flanQ:ec1/ftr..din 1 nlOnnrn
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Flanged Tees (T-Sections) and Crosses - Flanged Fittings - American Ductile Iron Pipe - ... Page 2 of 4

httn://www.acinco.com/adin/fittinl!slflanp-eil/ftr: r:fm 1 (\/0/')(\(\')



CAST STEEL. AUTOMATIC

DRAINAGE
l;ATE
Model F-50 Gates are designed for use in drainage, flood
control, and similar projects with seating heads up to 50
feet and where slamming, tidal action, ice or debris may
necessitate a gate with high resistance to damage from
impact. A minimum 2%° seating angle assures that gates
will not "hang open" even if pipe sags slight.ly or
mounting is not on a perfectly vertical plane. This gate
opens with minimum differential head, but ensures
positive closing. Spigotback and flatback models are
available.

The frame and cover are commercial quality cast steel.
Links are fabricated from heavy duty angle or steel flat
bar with bronze hinge bushings. Hinge pins, washers
and keepers are stainless steel.

The non-jamming design eliminates the need for addi­
tional bars or lugs. The lifting eye is cast as an integral
part of the cover (flap).

Seating surfaces are machined steel, with bronze or
stainless steel seat faces available as options. A neoprene
dovetail seat face, recessed in the cover to minimize
damage from debris, is an additional option.

Iptional Items

.. Special paint, coatings, and galvanizing per
ASTM A-123

• Bronze, stainless steel and neoprene cushion
seat faces

• Galvanized or stainless steel anchor bolts

PARTS LIST
No. Name

1 FRAME

2 COVER

3 HINGE LINKS (HEAVY DUTY)

4 HINGE BUSHINGS

5 PIVOT PIN

6 WASHER

7 SPRING PIN

...........~................ ,....... INDUSTRIES, INC.

6.

~ ....
~

~
....

3 2

,
~



=111
. ! SIZE

, DIA.

I J
: DIA.

@J K

I @j.

......~illJ
J ~HL~

SAFETY STOP

BOLT DIA. M
PROJ. N rn
4 PLACES

LIFTING EYE

------c

A

•

o

NOTE:

1. FOR USE WITH SEATING HEADS TO 50 FEET.

2. SUITABLE FOR PUMP DISCHARGE USE.

[] ADD GROUT PAD THICKNESS TO ANCHOR
BOLT PROJECTION.

o APPUES TO SPIGOT BACK GATE ONLY.
SPIGOT, SHOWN IN PHANTOM. IS OPTIONAL

7

I-
BRONZE SEATS AITACHED

I-
RESILIENT SEAT

IN COVER

ALTERNATE SEAT DETAILS

SECTION A-A 54

PARTS LIST
No. Name

1 FRAME

2 COVER

3 HINGE LINK

4 HINGE BUSHING

5 HINGE PIN

6 WASHER

7 SPRING PIN

6
GATE DIMENSIONS ARE IN INCHES

SIZE
B C 0 F G H J K LO M NDIA

.........
4 2lA 65/'6 8% % 4% 2V• 5% 5% 5 % 1%

6 213/16 81/16 10 % 4% 2V. 7% 79/16 5 % 1%."
8 3% 10 12 % 4lA 2% 9Va 9% 5 % 1%

10 43,4 12V. 14% % 4V2 2V. 113/16 11% 5 % 1%

12 5% 15 17Vs % 4V2 2% 13% 13% 5 % 1%

14 515/'6 16Va 19% % 4% 2Vs 151/'6 15% 5 % 1%

~
15 6lA 18% 20 % 5 2174 16 16 3A 5 % 1%

16 6% 1811/16 21% 7/16 5 2% 17 17% 5 % 1%

18 77/'6 21 24% 7/16 5% 2Vs 19 193A 5 % 1%

20 81,4 239/'6 26% % 6 2lA 21Vs 213,4 5 % 1%

21 89/16 24 27% % 7 2lA 22 223,4 5 3,4 1%

24 911/16 27V2 32 % 7% 21,4 25 26% 5 3A 1%

30 12 34 39% 3,4 6% 23/16 31 32 2% % ·2

36 14% 40% 46 % 8 2% 37 38 2% % 2

42 1611/'6 47% 553,4 3,4 8 2% 43% 44Va 2% % 2

48 195/16 54V2 63% % 9Va 3 49% 511/16 2Y2 Va 2

54 22Va BOlA 71 % 9% 3 55lA 57 2% 1% 23,4

60 2413116 72 80% 1 10% 3 61lA 623A 2Y2 1Va 2%

72 29 83 95% 1% 11 % 3% 743,4 76% 2% Ws 2%

SCALE CATALOG VWG. NO.

INDUSTRIES, INC.

MODEL

NONE

F-50f & F-SOsb
DRAINAGE GATE

REVISION NO.

0-7

NOTE: FOR PRELIMINARY DESIGN PURPOSES ONLY
DO NOT USE FOR INSTALLATION

UNLESS PART OF CERTIFIED & APPROVED SUBMITIAL 7.



•

•

•



JUL-29-20D2 07:53 FROM-JCH PHOENIX

~
VA, ..gg,

Cooke, &
Hobson, Inc•

Job Nam : ADOT - RAY RD & GREENFIELD

• QUOTATION #072902-1 MPL

July 29, 2002

To: INCA ENGINEERS

+602-276-5402 T-793 P.002/003 F-36B

Sales Engineers

Page 1 of 2

Attn: JIM DEXTER .
Fax: 425-635-1150

Location: GILBERT, AZ.
Quotation By: Mark Lux
Bid Date:

Unless otherwise stated: Prices are firm for 30 days from bid date, payment terms re NET 30 DAYS from shipment Prices do not
incllJde any sales and/or use taxes. Applicable taxes will be added to the invoice t rate in effect at lime of shipment. Interest shall
accrue on ast due amounts at 1.5% er month. Frei ht terms are F.O.B. facto f II frei ht allowed.

$267,990.00
$226,500.00
$152,625.00

$86,700.00

$89,330.00
$75,500.00
$50,875.00
$28,900.00

110
90
70
35

39FT
37FT
35FT
34FT

G
8500
6720
4500
2240

o L
CP-3531-1440
CP-3400-1230
CP-3306-810
CP-3201-637

Q Descri tiD" Each Total
OPTIONS BEl-OW INCLUDE THE FOLLOWING BILL
MATERIALS:
3 EA. SUBMERSIBLE PUMPS WITH 3/60/460V MOT RAND

40FT. OF POWER CABLE. EACH UNIT SHALL E
RATED FOR OPERATION IN CLASS 1, DIVISI N 1,
GROUPS C & 0 HAZARDOUS AREAS (EXPLO ION­
PROOF)

3 EA. FLYGT LEAKAGE SENSOR TO BE CONNECT D IN
EACH PUMP

3 EA. FLYGT DISCHARGE CONNECTION
3 EA GUIDE PIPE - 304 STAINLESS STEEL
3 EA. UPPER GUIDE RAIL BRACKET - 304 STAINLE S STEEL
3 EA. INTERMEDIATE GUIDE RAIL BRACKET - 304 T. STL.
3 EA. LIFTING CABLE - 304 STAINLESS STEEL

•

$7,535.00 $7,535.00
$6,400.00 $6,400.00

6"
4"

o
7.5
5

HP
33FT
33FT

TO
448
224

GPMa L

OPTIONS BELOW INCLUDE THE SAME BILL OF MA ERIAL AS
LISTED ABOVE EXCEPT IN QUANTITIES OF ONE (1 :

CP-3127-433
CP-31 02-434

•
pnone 602-243-0585 4632 South 36'" Street Phoenix, 85040 Fax 602-276-5402

07/?O/?OO? MnN 07'~1 r~Y/PY Nn ROORl



JUL-ZS-ZUOZ 07:53 FROM-JCH PHOENIX
James, COOke lfl Hobson me.

+602-276-5402 T-793 P.003/003 F-368
J: ~c.\;. rr..:.

$20,000.00 $20,000.00
$20,000.00 $20,000.00
$20,000.00 $20,000.00
$18,000.00 $18,000.00

QUADRAPLEX CONTROL PANEL RATED TO OPE
PUMPS ABOVE TO INCLUDE: BRUSHED ALUMINU
DEADFRONT DOOR, PUMP CIRCUIT BREAKERS, M TOR
STARTERS. CONTROL CIRCUIT TRANSFORMER, R N PILOT
LIGHTS, HAND-OFF-AUTO SELECTOR SWITCHES,
ALTERNATOR (FOR THREE MAIN PUMPS), ELAPSE TIME
METERS, SEAL LEAKAGE ALARM CIRCUIT, MOTO
TEMPERAlURE ALARM CIRCUIT, HIGH WATER A
CIRCUIT, "INTRINSICALLY SAFE" FLOAT CIRCUIT

110HP/110HP/110HPfl.5HP
90HP/90HP/90HPf7.5HP
70HPf70HPflOHPI7.5HP
35HP/35HP/35HPfl.5HP

NOT INCLUDING: CONNECTING PIPING, VALVES,
ANCHOR BOLTS, CONCRETE, GROUT. CONDUIT,
HOOK-UP. JUNCTION BOXES, INSTALLATION, OR NY
OTHER ITEMS NOT SPECIFICALLY LISTED ABOVE.

Phone 602-243-0585 4632 South 36Q'l Street PhoeniX, 85040 Fax 602-276-5402

07/29/2002 BON 07:51 fTX/RX NO 80081
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APPENDIX 3

TABLE OF CONTENTS
Stonn Drain Design Base On ADOT Rational Fonnula
Section I - Area Calculations and Weighted C Calculations
Section 2 - Drainage Area Calculations ADOT Rational Method
Section 3 - Catch Basin Calculations
Section 4 - Street Capacity and Spread at Catch Basins - Flowmaster Output
Section 5 - Hydraulic Grade Line Calculations - Stonn Cad Output
Section 6 - Drainage Area Exhibit Maps
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Job No. 69446
Sheet No. 1 of
Contact/Client Town of Gilbert
Phase/Subject Ray Road
Design Topic Drainage Area Calculations
Made By PWC Date 11/26/02 Checked By Date Page No.

STA STA
Drainage Area 1 Sta 2095.61 To 2542.86 Lt
Surface area sf C CA CW CW-Total DA

Impervious
Pavement 16548.25 0.9 14,893
Curb & Gutter 1789.00 0.95 1,700
Sidewalk 2683.50 0.95 2,549
Total 21,021 19,142 0.911

Pervious
Median 2907.13 0.7 2,035
Landscape 5143.38 0.7 3,600
Total 8,051 5,635 0.700 0.852

• Drainage Area ~ Sta 2542.86 To 2970.00 Lt
Surface area sf C CA CW
Impervious
Pavement 15804.18 0.9 14,224
Curb & Gutter 1708.56 0.95 1,623
Sidewalk 2562.84 0.95 2,435
Total 20,076 18,282 0.911

Pervious
Median 2776.41 0.7 1,943
Landscape 4912.11 0.7 3,438
Total 7,689 5,382 0.700 0.852

Drainage Area ~ Sta 2970.00 To 3276.00 Lt
Surface area sf C CA CW
Impervious
Pavement 11322.00 0.9 10,190
Curb & Gutter 1224.00 0.95 1,163
Sidewalk 1836.00 0.95 1,744
Total 14,382 13,097 0.911

Pervious

• Median 1989.00 0.7 1,392
Landscape 3519.00 0.7 2,463
Total 5,508 3,856 0.700 0.852



Job No. 69446
Sheet No. 2 of
ContacUClient Town of Gilbert
Phase/Subject Ray Road
Design Topic Drainage Area Calculations
Made By PWC Date 11/26/02 Checked By Date Page No.

STA STA
Drainage Area ~ Sta 3276.00 To 3585.00 Lt
Surface area sf C CA CW CW-Total DA
Impervious
Pavement 12063.00 0.9 10,857
Curb & Gutter 1236.00 0.95 1,174
Sidewalk 1854.00 0.95 1,761
Total 15,153 13,792 0.910

Pervious
Median 2008.50 0.7 1,406
Landscape 2923.50 0.7 2,046
Total 4,932 3,452 0.700 0.859

,
Drainage Area Q Sta ' 3637.78 To 3888.00 Lt
Surface area sf C CA CW
Impervious
Pavement 9888.14 0.9 8,899
Curb & Gutter 1000.88 0.95 951
Sidewalk 1501.32 0.95 1,426
Total 12,390 11,276 0.910

Pervious
Median 1626.43 0.7 1,139
Landscape 2247.53 0.7 1,573
Total 3,874 2,712 0.700 0.860

Drainage Area §. Sta 3585.00 To 3888.00 Lt
Surface area sf C CA CW
Impervious
Pavement 11841.00 0.9 10,657
Curb & Gutter 1212.00 0.95 1,151
Sidewalk 1818.00 0.95 1,727
Total 14,871 13,535 0.910

Pervious
Median 1969.50 0.7 1,379
Landscape 2854.50 0.7 1,998
Total 4,824 3,377 0.700 0.859
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Job No. 69446
Sheet No. 3 of
ContacUClient Town of Gilbert
Phase/Subject Ray Road
Design Topic Drainage Area Calculations
Made By PWC Date 11/26/02 Checked By Date Page No.

STA STA
Drainage Area Z Sta 3888.00 To 4200.00 Lt
Surface area sf C CA CW CW-Total DA
Impervious
Pavement 11544.00 0.9 10,390
Curb & Gutter 1248.00 0.95 1,186
Sidewalk 1872.00 0.95 1,778
Total 14,664 13,354 0.911

Pervious
Median 2028.00 0.7 1,420
Landscape 3588.00 0.7 2,512
Total 5,616 3,931 0.700 0.852

• Drainage Area ~ Sta 3888.00 To 4200.00 Lt
Surface area sf C CA CW
Impervious
Pavement 12408.00 0.9 11,167
Curb & Gutter 1248.00 0.95 1,186
Sidewalk 1872.00 0.95 1,778
Total 15,528 14,131 0.910

Pervious
Median 2028.00 0.7 1,420
Landscape 2724.00 0.7 1,907
Total 4,752 3,326 0.700 0.861

Drainage Area fl Sta 4200.00 To 4498.00 Lt
Surface area sf C CA CW
Impervious
Pavement 11026.00 0.9 9,923
Curb & Gutter 1192.00 0.95 1,132
Sidewalk 1788.00 0.95 1,699
Total 14,006 12,754 0.911

Pervious

• Median 1937.00 0.7 1,356
Landscape 3427.00 0.7 2,399
Total 5,364 3,755 0.700 0.852



Job No.
Sheet No.
Contact/Client
Phase/Subject
Design Topic
Made By

69446
4 of

Town of Gilbert
Ray Road
Drainage Area Calculations

PWC Date 11/5/02 Checked By Date Page No.

Drainage Area
Surface
Impervious
Pavement
Curb & Gutter
Sidewalk
Total

10
area sf

11026.00
1192.00
1788.00

14,006

Sta
C

0.9
0.95
0.95

STA STA
4200.00 To 4498.00 Lt

CA CW CW-Total DA

9,923
1,132
1,699

12,754 0.911

Pervious
Median
Landscape
Total

1937.00
3427.00

5,364

0.7
0.7

1,356
2,399
3,755 0.700 0.852

) Drainage Area
Surface
Impervious
Pavement
Curb & Gutter
Sidewalk
Total

11
area sf

20746.91
1168.84
1753.26
23,669

Sta
C

0.9
0.95
0.95

4498.00 To 4657.81 +413-280.60=
CA CW Lt

18,672
1,110
1,666

21,448 0.906

132.4 EQUATION

Pervious
Median
Landscape
Total

1899.37
3360.42

5,260

0.7
0.7

1,330
2,352
3,682 0.700 0.869

Drainage Area
Surface
Impervious
Pavement
Curb & Gutter
Sidewalk
Total

12
area sf

10811.77
639.24
958.86
12,410

Sta
C

0.9
0.95
0.95

4498.00 To 4657.81 +413-280.60=
CA CW Lt

9,731
607
911

11,249 0.906

132.4 EQUATION

Pervious
Median
Landscape
Total

1038.77
1837.82

2,877

0.7
0.7

727
1,286
2,014 0.700 0.868
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Job No. 69446
Sheet No. 5 of
Contact/Client Town of Gilbert
Phase/Subject Ray Road
Design Topic Drainage Area Calculations
Made By PWC Date 11/5/02 Checked By Date Page No.

STA STA

Drainage Area 13 Sta 413.00 To 509.00 Lt

Surface area sf C CA CW CW-Total DA

Impervious
Pavement 7968.00 0.9 7,171

Curb & Gutter 200.00 0.95 190

Sidewalk 210.00 0.95 200
Total 8,378 7,561 0.902

Pervious
Median 130.00 0.7 91
Landscape 172.50 0.7 121
Total 303 212 0.700 0.895

• Drainage Area 14 Sta 413.00 To 509.00 Lt
Surface area sf C CA CW

Impervious
Pavement 4128.00 0.9 3,715
Curb & Gutter 200.00 0.95 190
Sidewalk 210.00 0.95 200
Total 4,538 4,105 0.905

Pervious
Median 130.00 0.7 91
Landscape 230.00 0.7 161
Total 360 252 0.700 0.889

Drainage Area 15 Sta 509.00 To 716.00 Lt
Surface area sf C CA CW
Impervious
Pavement 9089.00 0.9 8,180
Curb & Gutter 620.00 0.95 589
Sidewalk 930.00 0.95 884

Total 10,639 9,653 0.907

Pervious

e) Median 828.00 0.7 580

Landscape 1610.00 ( 0.7 1,127

Total 2,438 1,707 0.700 0.869



Job No. 69446
Sheet No. 6 of
Contact/Client Town of Gilbert
Phase/Subject Ray Road
Design Topic Drainage Area Calculations
Made By PWC Date 11/5/02 Checked By Date Page No.

STA STA
Drainage Area 16 Sta 550.00 To 716.00 Lt
Surface area sf C CA CW CW-Total DA
Impervious
Pavement 6168.56 0.9 5,552
Curb &Gutter 664.00 0.95 631
Sidewalk 996.00 0.95 946
Total 7,829 7,129 0.911

Pervious
Median 1079.00 0.7 755
Landscape 1909.00 0.7 1,336
Total 2,988 2,092 0.700 0.852

Drainage Area 17 Sta 716.00 To 970.00 Lt
Surface area sf C CA CW
Impervious
Pavement 9438.64 0.9 8,495
Curb &Gutter 1016.00 0.95 965
Sidewalk 1524.00 0.95 1,448
Total 11,979 10,908 0.911

Pervious
Median 1651.00 0.7 1,156
Landscape 2921.00 0.7 2,045
Total 4,572 3,200 0.700 0.852

Drainage Area 18 Sta 2542.86 To 2980.00 Lt
Surface area sf C CA CW
Impervious
Pavement 14807.00 0.9 13,326
Curb & Gutter 1748.56 0.95 1,661
Sidewalk 2622.84 0.95 2,492
Total 19,178 17,479 0.911

Pervious
Median 2841.41 0.7 1,989
Landscape 5027.11 0.7 3,519
Total 7,869 5,508 0.700 0.850
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Job No. 69446
Sheet No. 7 of
Contact/Client Town of Gilbert
Phase/Subject Ray Road
Design Topic Drainage Area Calculations
Made By PWC Date 11/5/02 Checked By Date Page No.

STA STA

Drainage Area 19 Sta 970.00 To 1370.00 Lt

Surface area sf C CA CW CW-Total DA

Impervious
Pavement 14800.00 0.9 13,320

Curb & Gutter 1600.00 0.95 1,520
Sidewalk 2400.00 0.95 2,280
Total 18,800 17,120 0.911

Pervious
Median 2600.00 0.7 1,820
Landscape 4600.00 0.7 3,220
Total 7,200 5,040 0.700 0.852

• Drainage Area 20 Sta 970.00 To 1370.00 Lt

Surface area sf C CA CW

Impervious
Pavement 7790.00 0.9 7,011
Curb & Gutter 1600.00 0.95 1,520
Sidewalk 2400.00 0.95 2,280

Total 11,790 10,811 0.917

Pervious
Median 2600.00 0.7 1,820
Landscape 4600.00 0.7 3,220
Total 7,200 5,040 0.700 0.835

Drainage Area 21 Sta 1370.00 To 1604.00 Lt

Surface area sf C CA CW

Impervious
Pavement 9847.40 0.9 8,863
Curb & Gutter 936.00 0.95 889
Sidewalk 1404.00 0.95 1,334
Total 12,187 11,086 0.910

Pervious

• Median 1521.00 0.7 1,065

Landscape 2691.00 0.7 1,884

Total 4,212 2,948 0.700 0.856



\
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Job No. 69446
Sheet No. of
ContactiCIient Town of Gilbert
Phase/Subject Ray Road
Design Topic Drainage Area Calculations
Made By PWC Date 11/5/02 Checked By Date Page No.

STA STA
Drainage Area 22 Sta 1370.00 To 1606.00 Lt
Surface area sf C CA CW CW-Total DA
Impervious 8
Pavement 7770.00 0.9 6,993
Curb & Gutter 544.00 0.95 517
Sidewalk 1416.00 0.95 1,345
Total 9,730 8,855 0.910

Pervious
Median 1352.00 0.7 946
Landscape 2714.00 0.7 1,900
Total 4,066 2,846 0.700 0.848

Drainage Area 23 Sta 1606.00 To 1770.00 Lt
Surface area sf C CA CW
Impervious
Pavement 4810.00 0.9 4,329
Curb & Gutter 520.00 0.95 494
Sidewalk 780.00 0.95 741
Total 6,110 5,564 0.911

Pervious
Median 910.00 0.7 637
Landscape 1207.50 0.7 845
Total 2,118 1,482 0.700 0.856

Drainage Area 24 Sta 1606.00 To 1775.00 Lt
Surface area sf C CA CW
Impervious
Pavement 7215.00 0.9 6,494
Curb & Gutter 780.00 0.95 741
Sidewalk 1170.00 0.95 1,112
Total 9,165 8,346 0.911

Pervious
Median 975.00 0.7 683,
Landscape 2645.00 0.7 1,852I,
Total 3,620 2,534 0.700 0.851
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Job No. 69446
Sheet No. 9 of
Contact/Client Town of Gilbert
Phase/Subject Greenfield Road
Design Topic Drainage Area Calculations
Made By PWC Date 11/26/02 Checked By Date Page No.

STA STA
Drainage Area 25 Sta 2000.00 To 2100.00 Lt
Surface area sf C CA CW CW-Total DA
Impervious
Pavement 3000.00 0.9 2,700
Curb & Gutter 120.00 0.95 114
Sidewalk 150.00 0.95 143
Total 3,270 2,957 0.904

Pervious
Median 34.00 0.7 24
Landscape 345.00 0.7 242
Total 379 265 0.700 0.883

• Drainage Area 26 Sta 2000.00 To 2090.00 Lt
Surface area sf C CA CW
Impervious
Pavement 3600.00 0.9 3,240
Curb & Gutter 100.00 0.95 95
Sidewalk 150.00 0.95 143
Total 3,850 3,478 0.903

Pervious
Median 34.00 0.7 24
Landscape 287.50 0.7 201
Total 322 225 0.700 0.888

Drainage Area 27 Sta 2100.00 To 2340.00 Lt
Surface area sf C CA CW
Impervious
Pavement 8880.00 0.9 7,992
Curb & Gutter 960.00 0.95 912
Sidewalk 1440.00 0.95 1,368
Total 11,280 10,272 0.911

Pervious

• Median 1560.00 0.7 1,092
Landscape 2760.00 0.7 1,932
Total 4,320 3,024 0.700 0.852



Job No. 69446
Sheet No. 10 of
ContactiCI ient Town of Gilbert
Phase/Subject Greenfield Road
Design Topic Drainage Area Calculations
Made By PWC Date 11/26/02 Checked By Date Page No.

STA STA
Drainage Area 28 Sta 2090.00 To 2340.00 Lt
Surface area sf C CA CW CW-Total DA
Impervious
Pavement 18000.00 0.9 16,200
Curb & Gutter 1000.00 0.95 950
Sidewalk 1500.00 0.95 1,425
Total 20,500 18,575 0.906

Pervious
Median 1625.00 0.7 1,138
Landscape 2875.00 0.7 2,013
Total 4,500 3,150 0.700 0.869

Drainage Area 29 Sta 2340.00 To 2640.00 Lt
Surface area sf C CA CW
Impervious
Pavement 11100.00 0.9 9,990
Curb & Gutter 1200.00 0.95 1,140
Sidewalk 1800.00 0.95 1,710
Total 14,100 12,840 0.911

Pervious
Median 1950.00 0.7 1,365
Landscape 3450.00 0.7 2,415
Total 5,400 3,780 0.700 0.852

Drainage Area 30 Sta 2340.00 To 2765.00 Lt
Surface area sf C CA CW
Impervious
Pavement 15725.00 0.9 14,153
Curb & Gutter 1700.00 0.95 1,615
Sidewalk 2550.00 0.95 2,423
Total 19,975 18,190 0.911

Pervious
Median 2762.50 0.7 1,934

I Landscape 5537.50 0.7 3,876
Total 8,300 5,810 0.700 0.849
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Job No. 69446
Sheet No. 11 of
Contact/Client Town of Gilbert
Phase/Subject Greenfield Road
Design Topic Drainage Area Calculations
Made By PWC Date 11/26/02 Checked By Date Page No.

STA STA
Drainage Area 31 Sta 2640.00 To 2765.00 Lt
Surface area sf C CA CW CW-Total DA
Impervious
Pavement 4625.00 0.9 4,163
Curb & Gutter 500.00 0.95 475
Sidewalk 750.00 0.95 713
Total 5,875 5,350 0.911

Pervious
Median 812.50 0.7 569
Landscape 1437.50 0.7 1,006
Total 2,250 1,575 0.700 0.852

• NOT USED
Drainage Area 32 Sta To Lt
Surface area sf C CA CW
Impervious
Pavement #VALUE! 0.9 #VALUE!
Curb & Gutter #VALUE! 0.95 #VALUE!
Sidewalk #VALUE! 0.95 #VALUE!
Total #VALUE! #VALUE! #VALUE!

Pervious
Median #VALUEl 0.7 #VALUE!
Landscape #VALUE! 0.7 #VALUE!
Total #VALUE! #VALUE! #VALUE! #VALUE!

Drainage Area 33 Sta 2765.00 To 2990.00 Lt
Surface area sf C CA CW
Impervious
Pavement 8325.00 0.9 7,493
Curb & Gutter 900.00 0.95 855
Sidewalk 1350.00 0.95 1,283
Total 10,575 9,630 0.911

Pervious

• Median 1462.50 0.7 1,024
Landscape 2587.50 0.7 1,811
Total 4,050 2,835 0.700 0.852



Job No. 69446
Sheet No. 12 of
Contact/Client Town of Gilbert
Phase/Subject Greenfield Road
Design Topic Drainage Area Calculations
Made By PWC Date 11/26/02 Checked By Date

STA STA
Drainage Area 34 Sta 2765.00 To 2990.00 Lt
Surface area sf C CA CW CW-Total DA
Impervious
Pavement 8325.00 0.9 7,493
Curb & Gutter 900.00 0.95 855
Sidewalk 1350.00 0.95 1,283
Total 10,575 9,630 0.911

Pervious
Median 1462.50 0.7 1,024
Landscape 5712.50 0.7 3,999
Total 7,175 5,023 0.700 0.825

Drainage Area 35 Sta 2990.00 To 3295.00 Lt
Surface area sf C CA CW
Impervious
Pavement 11285.00 0.9 10,157
Curb & Gutter 1220.00 0.95 1,159
Sidewalk 1830.00 0.95 1,739
Total 14,335 13,054 0.911

Pervious
Median 1982.50 0.7 1,388
Landscape 3507.50 0.7 2,455
Total 5,490 3,843 0.700 0.852

Drainage Area 36 Sta 2990.00 To 3295.00 Lt
Surface area sf C CA CW
Impervious
Pavement 11285.00 0.9 10,157
Curb & Gutter 1220.00 0.95 1,159
Sidewalk 1830.00 0.95 1,739
Total 14,335 13,054 0.911

Pervious
Median 1982.50 0.7 1,388
Landscape 3507.50 0.7 2,455
Total 5,490 3,843 0.700 0.852



•
Job No. 69446
Sheet No. 13 of
ContacUClient Town of Gilbert
Phase/Subject Greenfield Road
Design Topic Drainage Area Calculations
Made By PWC Date 11/26/02 Checked By Date Page No.

STA STA
Drainage Area 37 Sta 3295.00 To 3535.00 Lt
Surface area sf C CA CW CW-Total DA
Impervious
Pavement 8880.00 0.9 7,992
Curb & Gutter 960.00 0.95 912
Sidewalk 1440.00 0.95 1,368
Total 11,280 10,272 0.911

Pervious
Median 1560.00 0.7 1,092
Landscape 2760.00 0.7 1,932
Total 4,320 3,024 0.700 0.852

• Drainage Area 38 Sta 3295.00 To 3535.00 Lt
Surface area sf C CA CW
Impervious
Pavement 8918.40 0.9 8,027
Curb & Gutter 960.00 0.95 912
Sidewalk 1440.00 0.95 1,368
Total 11,318 10,307 0.911

Pervious
Median 1560.00 0.7 1,092
Landscape 2760.00 0.7 1,932
Total 4,320 3,024 0.700 0.852

Drainage Area 39 Sta 3535.00 To 3790.00 Lt
Surface area sf C CA CW
Impervious
Pavement 9435.00 0.9 8,492
Curb & Gutter 1020.00 0.95 969
Sidewalk 1530.00 0.95 1,454
Total 11,985 10,914 0.911

Pervious

• Median 1657.50 0.7 1,160
Landscape 2932.50 0.7 2,053
Total 4,590 3,213 0.700 0.852



}
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Job No. 69446
Sheet No. 14 of
Contact/Client Town of Gilbert
Phase/Subject Greenfield Road
Design Topic Drainage Area Calculations
Made By PWC Date 11/26/02 Checked By Date Page No.

STA STA
Drainage Area 40 Sta 3535.00 To 3790.00 Lt
Surface area sf C CA CW CW-Total DA
Impervious
Pavement 9435.00 0.9 8,492
Curb & Gutter 1020.00 0.95 969
Sidewalk 1530.00 0.95 1,454
Total 11,985 10,914 0.911

Pervious
Median 1657.50 0.7 1,160
Landscape 2932.50 0.7 2,053
Total 4,590 3,213 0.700 0.852

Drainage Area 41 Sta 3790.00 To 4050.00 Lt
Surface area sf C CA CW
Impervious
Pavement 9620.00 0.9 8,658
Curb & Gutter 1040.00 0.95 988
Sidewalk 1560.00 0.95 1,482
Total 12,220 11,128 0.911

Pervious
Median 1690.00 0.7 1,183
Landscape 2990.00 0.7 2,093
Total 4,680 3,276 0.700 0.852

Drainage Area 42 Sta 3790.00 To 4050.00 Lt
Surface area sf C CA CW
Impervious
Pavement 9620.00 0.9 8,658
Curb & Gutter 1040.00 0.95 988
Sidewalk 1560.00 0.95 1,482
Total 12,220 11,128 0.911

Pervious
Median 1690.00 0.7 1,183
Landscape 2990.00 O.f 2,093
Total 4,680 3,276 0.700 0.852
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Job No. 69446
Sheet No. 15 of
Contact/Client Town of Gilbert
Phase/Subject Greenfield Road
Design Topic Drainage Area Calculations
Made By PWC Date 11/26/02 Checked By Date Page No.

STA STA
Drainage Area 43 Sta 4050.00 To 4200.00 Lt
Surface area sf C CA CW CW-Total DA
Impervious
Pavement 5550.00 0.9 4,995
Curb &Gutter 600.00 0.95 570
Sidewalk 900.00 0.95 855
Total 7,050 6,420 0.911

Pervious
Median 975.00 0.7 683
Landscape 1725.00 0.7 1,208
Total 2,700 1,890 0.700 0.852

• Drainage Area 44 Sta 4050.00 To 4200.00 Lt
Surface area sf C CA CW
Impervious
Pavement 5550.00 0.9 4,995
Curb &Gutter 600.00 0.95 570
Sidewalk 900.00 0.95 855
Total 7,050 6,420 0.911

Pervious
Median 975.00 0.7 683
Landscape 1725.00 0.7 1,208
Total 2,700 1,890 0.700 0.852

Drainage Area 45 Sta 4200.00 To 4385.00 Lt
Surface area sf C CA CW
Impervious
Pavement 6845.00 0.9 6,161
Curb &Gutter 740.00 0.95 703
Sidewalk 1110.00 0.95 1,055
Total 8,695 7,918 0.911

Pervious

• Median 1202.50 0.7 842
Landscape 2127.50 0.7 1,489
Total 3,330 2,331 0.700 0.852



Job No. 69446
Sheet No. 16 of
Contact/Client Town of Gilbert
Phase/Subject Greenfield Road
Design Topic Drainage Area Calculations
Made By PWC Date 11/26/02 Checked By Date Page No.

STA STA
Drainage Area 46 Sta 4200.00 To 4385.00 Lt
Surface area sf C CA CW CW-Total DA
Impervious
Pavement 6845.00 0.9 6,161
Curb & Gutter 740.00 0.95 703
Sidewalk 1110.00 0.95 1,055
Total 8,695 7,918 0.911

Pervious
Median 1202.50 0.7 842
Landscape 2127.50 0.7 1,489
Total 3,330 2,331 0.700 0.852

'\
J Drainage Area 47 Sta 4385.00 To 4665.00 Lt

Surface area sf C CA CW
Impervious
Pavement 10360.00 0.9 9,324
Curb & Gutter 1120.00 0.95 1,064
Sidewalk 1680.00 0.95 1,596
Total 13,160 11,984 0.911

Pervious
Median 1820.00 0.7 1,274
Landscape 3220.00 0.7 2,254
Total 5,040 3,528 0.700 0.852

Drainage Area 48 Sta 4385.00 To 4665.00 Lt
Surface area sf C CA CW
Impervious
Pavement 10360.00 0.9 9,324
Curb & Gutter 1120.00 0.95 1,064
Sidewalk 1680.00 0.95 1,596
Total 13,160 11,984 0.911

Pervious
Median 1820.00 0.7 1,274
Landscape 3220.00 0.7 2,254
Total 5,040 3,528 0.700 0.852
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Sheet No. 17 of
ContacUClient Town of Gilbert
Phase/Subject Greenfield Road
Design Topic Drainage Area Calculations
Made By PWC Date 11/26/02 Checked By Date Page No.

STA STA
Drainage Area 49 Sta 4665.00 To 4783.00 Lt
Surface area sf C CA CW CW-Total DA

Impervious
Pavement 4366.00 0.9 3,929
Curb & Gutter 472.00 0.95 448
Sidewalk 708.00 0.95 673
Total 5,546 5,050 0.911

Pervious
Median 767.00 0.7 537
Landscape 1357.00 0.7 950
Total 2,124 1,487 0.700 0.852

• Drainage Area 50 Sta 4665.00 To 4783.00 Lt
Surface area sf C CA CW
Impervious
Pavement 4366.00 0.9 3,929
Curb & Gutter 472.00 0.95 448
Sidewalk 708.00 0.95 673
Total 5,546 5,050 0.911

Pervious
Median 767.00 0.7 537
Landscape 1357.00 0.7 950
Total 2,124 1,487 0.700 0.852

Drainage Area 51 Sta 4783.00 To 5035.00 Lt
Surface area sf C CA CW
Impervious
Pavement 9324.00 0.9 8,392
Curb & Gutter 1008.00 0.95 958
Sidewalk 1512.00 0.95 1,436
Total 11,844 10,786 0.911

Pervious
Median 1638.00 0.7 1,147

• Landscape 2898.00 0.7 2,029
Total 4,536 3,175 0.700 0.852
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Job No. 69446
Sheet No. 19 of
Contact/Client Town of Gilbert
Phase/Subject Greenfield Road
Design Topic Drainage Area Calculations
Made By PWC Date 11/26/02 Checked By Date Page No.

STA STA
Drainage Area 55 Sta 66.00 To 260.00 Lt
Surface area sf C CA CW CW-Total DA
Impervious
Pavement 3104.00 0.9 2,794
Curb & Gutter 388.00 0.95 369
Sidewalk 970.00 0.95 922
Total 4,462 4,084 0.915

Pervious
Median 0.00 0.7 0
Landscape 3104.00 0.7 2,173
Total 3,104 2,173 0.700 0.827

• Drainage Area 56 Sta 66.00 To 260.00 Lt
Surface area sf C CA CW
Impervious
Pavement 3104.00 0.9 2,794
Curb & Gutter 388.00 0.95 369
Sidewalk 970.00 0.95 922
Total 4,462 4,084 0.915

Pervious
Median 0.00 0.7 0
Landscape 3104.00 0.7 2,173
Total 3,104 2,173 0.700 0.827

Drainage Area 57 Sta 0.00 To 0.00 Lt
Surface area sf C CA CW
Impervious
Pavement 0.00 0.9 0
Curb & Gutter 0.00 0.95 0
Sidewalk 0.00 0.95 0
Total 0 0 0.000

Pervious
Median 0.00 0.7 0

• Landscape 16000.00 0.7 11,200
Total 16,000 11,200 0.700 0.700
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Job No. 69446
Sheet No. 20 of
Contact/Client Town of Gilbert
Phase/Subject Gilbert Road
Design Topic Drainage Area Calculations
Made By PWC Date 11/26/02 Checked By Date Page No.

STA STA
Drainage Area 58 Sta 0.00 To 0.00 Lt
Surface area sf C CA CW CW-Total DA
Impervious
Pavement 0.00 0.9 0
Curb & Gutter 0.00 0.95 0
Sidewalk 0.00 0.95 0
Total 0 0 0.000

Pervious
Median 0.00 0.7 0
Landscape 4800.00 0.7 3,360
Total 4,800 3,360 0.700 0.700

) Drainage Area 59 Sta 0.00 To 90.00 Lt
Surface area sf C CA CW
Impervious
Pavement 1440.00 0.9 1,296
Curb & Gutter 180.00 0.95 171
Sidewalk 540.00 0.95 513
Total 2,160 1,980 0.917

Pervious
Median 0.00 0.7 0
Landscape 9037.50 0.7 6,326
Total 9,038 6,326 0.700 0.742
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ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA

Highway Ray Road County

Location Ray Road east of the Eastern Canal

Project No. Town of Gilbert- Station

Name of Stream DA-1 Profile low point

Maricopa

25+42.78

DESIGN DATA

10 years--------
0.483 acres

0.185 acres

Design Frequency

Drainage Area A1

Az
--------

A3 acres

Drainage Length 447.17 feet

•
Elevation

Top of Drainage Area

At Structure

Drainage Area Slope

1271.25 feet

1267.97 feet

0.7335 %

Precipitation
P =6-hour

P = 24-hour

1.9 inches
--------

2.25 inches
--------

0.852

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

1.45 inches
--------

TC 5.69 minutes
--------

I 4.9 inches / hour

C1 0.911

Cz 0.7

C3
--------

C
--------

Peak Discharge Q p = CiA = 2.79 cfs

12/12/02

Revised April 1975-28-

P.W.C. Date
---------------- -------------

Computed by

20-2903 12/74

•
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ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County

Location Ray Road east of the Eastern Canal

Project No. Town of Gilbert- Station

Name of Stream DA-2 Low point profile

Maricopa

25+42.78

10 years
--------

0.461 acres

0.177 acres

DESIGN DATA
Design Frequency

Drainage Area A1

A2
--------

A3 acres

0.85

Drainage Length

Elevation
Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P =6-hour

P =24-hour

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

Peak Discharge Q p = CiA =

427.22 feet

1270.93 feet

1268.91 feet

0.4728 %

1.9 inches
--------

2.25 inches
--------

1.45 inches
--------

TC 6.50 minutes
--------

I 4.9 inches / hour

C1 0.911

C2 0.7

C3
--------

C
--------

2.66 cfs

Computed by _P_.W_.C_. Date 12_/_12_/_0_2 _

20-2903 12/74

-28- Revised April 1975



• ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County Maricopa

-----'----------
Location Ray Road east of the Eastern Canal

Project No. Town of Gilbert- Station 25+42.78
------------

Name of Stream DA-1 &2 Combined CP at catch basin Sta 25+42.78

447.17 feet

10 years--------
0.943 acres

0.361 acres

0.85

•

DESIGN DATA
Design Frequency

Drainage Area

Drainage Length

Elevation
Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P =6-hour

P =24-hour

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

Peak Discharge Qp =CiA =

A1

A2
--------

A3 acres
--------

1269.98 feet
1267.89 feet

0.4674 %

1.9 inches
--------

2.25 inches
--------

1.45 inches
--------

TC 6.76 minutes
--------

I 4.9 inches / hour

C1 0.911

C2 0.7

C3 --------
C
--------

5.45 cfs

•
Computed by

20-2903 12/74

P.W.C.

-28- Revised April 1975



) ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

29+70

Maricopa
LOCATION DATA

Highway Ray Road County

Location Ray Road east of the Eastern Canal

Project No. Town of Gilbert- Station

Name of Stream DA-3
---------------------------

10 years
--------

0.330 acres

0.126 acres

DESIGN DATA
Design Frequency

Drainage Area

Drainage Length

A1

A2
--------

A3 acres
--------

306 feet

Elevation
Top of Drainage Area

At Structure

Drainage Area Slope

1270.64 feet

1268.91 feet

0.5654 %

Precipitation
P =6-hour

P =24-hour

1.9 inches--------
2.25 inches

--------

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration TC

1.45 inches
--------

4.69 minutes

0.85

4.9 inches / hour
--------

0.911

0.7

C1
--------

C2
--------

C3
--------

C
--------

Weighted Runoff Coefficient

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Peak Discharge Q p =CiA = 1.91 cfs

12/12/02P.W.C. Date
---------------- ----------Computed by

20-2903 12/74

-28- Revised April 1975



• ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County

Location Ray Road east of the Eastern Canal

Project No. Town of Gilbert- Station

Name of Stream DA-4

Maricopa

32+76

299 feet

10 years--------
0.348 acres

0.113 acres

0.86

•

DESIGN DATA
Design Frequency

Drainage Area

Drainage Length

Elevation
Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P =6-hour

P =24-hour

DESIGN COMPUTATIONS
Precipation P1 = 1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

Peak Discharge Qp =CiA =

A1

A2
--------

A3 acres
--------

1271.31 feet

1269.59 feet

0.5753 %

1.9 inches
--------

2.25 inches
--------

1.45 inches
--------

TC 4.58 minutes
--------

I 4.9 inches / hour

C1 0.91

C2 0.70

C3
--------

C
--------

1.94 cfs

Computed by

20-2903 12/74

P.W.C. Date 12/12/02

I.
-28- Revised April 1975



)
ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County Maricopa

-----'----------
Location Ray Road east of the Eastern Canal

Project No. Town of Gilbert- Station 35+85------------
Name of Stream DA-5 To existing catch basin

10 years
--------

0.284 acres

0.089 acres

DESIGN DATA
Design Frequency

Drainage Area A1

Az
--------

A3 acres

0.86

Drainage Length

Elevation
Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P =6-hour

P =24-hour

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

Peak Discharge Qp = CiA =

250.22 feet

1271.07 feet

1270.62 feet

0.1798 %

1.9 inches
--------

2.25 inches

1.45 inches
--------

TC 6.25 minutes
--------

I 4.9 inches / hour

C1 0.91

Cz 0.70

C3
--------

C

1.57 cfs

Computed by

20-2903 12/74

P.W.C. Date 12/12/02

)

-28- Revised April 1975



ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

35+85

Maricopa
LOCATION DATA

Highway Ray Road County

Location Ray Road east of the Eastern Canal

Project No. Town of Gilbert- Station

Name of Stream DA-6
---------------------------

10 years

A1 0.341 acres

A2 0.111 acres

A3 acres

303 feetDrainage Length

DESIGN DATA
Design Frequency

Drainage Area

•
Elevation

Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P = 6-hour

P =24-hour

1271.67 feet

1270.24 feet

0.4719 %

1.9 inches
--------

2.25 inches

0.86

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

1.45 inches
--------

TC 4.99 minutes
--------

I 4.9 inches / hour

C1 0.911

C2 0.7

C3 --------
C --------

Peak Discharge Q p =CiA = 1.90 cfs

12/12/02P.W.C. Date---------------- ----------
Computed by

•
20-2903 12n4

-28- Revised April 1975



38+88

Maricopa

)
ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County

Location Ray Road east of the Eastern Canal

Project No. Town of Gilbert- Station

Name of Stream DA-7
---------------------------

10 years
--------

0.337 acres

0.129 acres

DESIGN DATA
Design Frequency

Drainage Area A1

Az
--------

A3 acres

0.85

Drainage Length

Elevation
Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P =6-hour
P =24-hour

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

Peak Discharge Q p =CiA =

312 feet

1272.69 feet

1270.62 feet

0.6635 %

1.9 inches
--------

2.25 inches

1.45 inches
--------

TC 4.48 minutes
--------

I 4.9 inches / hour

C1 0.911

Cz 0.7

C3
--------

C

1.94 cfs

Computed by

20-2903 12/74

P.W.C. 12/12/02

-28- Revised April 1975



'. ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

38+ 88

Maricopa
LOCATION DATA

Highway Ray Road County

Location Ray Road east of the Eastern Canal

Project No. Town of Gilbert- Station

Name of Stream DA-8
---------------------------

0.109 acres

DESIGN DATA
Design Frequency

Drainage Area

Drainage Length

________1.:....0 years

A, 0.356 acres

A2
--------

A3 acres
--------

312 feet

•
Elevation

Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P =6-hour
P =24-hour

1272.69 feet

1270.62 feet

0.6635 %

1.9 inches
--------

2.25 inches--------

0.86

DESIGN COMPUTATIONS
Precipation P, =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

1.45 inches
--------

TC 4.48 minutes
--------

I 4.9 inches / hour

C, 0.91

C2 0.7

C3
--------

C --------

Peak Discharge Qp =CiA = 1.96 cfs

12/12/02P.W.C. Date
---------------- ----------Computed by

•
20-2903 12/74

-28- Revised April 1975



ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

42+00

Maricopa
LOCATION DATA

Highway Ray Road County

Location Ray Road east of the Eastern Canal

Project No. Town of Gilbert- Station

Name of Stream DA-9---------------------------

10 years

A1 0.322 acres

Az 0.123 acres

A3 acres

298 feetDrainage Length

DESIGN DATA
Design Frequency

Drainage Area

Elevation
Top of Drainage Area

At Structure

Drainage Area Slope

1272.36 feet

1271.64 feet

0.2416 %

Precipitation
P =6-hour

P =24-hour

1.9 inches
--------

2.25 inches
--------

0.852

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

1.45 inches
--------

TC 6.38 minutes
--------

I 4.9 inches 1hour

C1 0.911

Cz 0.7

C3
--------

C
--------

Peak Discharge Q p =CiA = 1.86 cfs

Computed by P.W.C. Date 12/12/02
---------------- ----------

20-2903 12/74

-28- Revised April 1975



• ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County

Location Ray Road east of the Eastern Canal

Project No. Town of Gilbert- Station

Name of Stream DA-10

Maricopa

42+00

DESIGN DATA
Design Frequency

Drainage Area

Drainage Length

10 years

A1 0.322 acres

A2 0.123 acres

A3 acres

298 feet

•
Elevation

Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P =6-hour

P =24-hour

1272.36 feet

1271.64 feet

0.2416 %

1.9 inches
--------

2.25 inches

0.852

DESIGN COMPUTATIONS
Precipation P1 = 1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

1.45 inches
--------

TC 6.38 minutes
--------

I 4.9 inches / hour

C1 0.911

C2 0.7

C3
--------

C

Peak Discharge Qp =CiA = 1.86 cfs

12/12/02

Revised April 1975-28-

P.W.C. Date
---------------- ----------Computed by

20-2903 12/74

•



ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County

Location Ray Road east of the Eastern Canal

Project No. Town of Gilbert- Station

Name of Stream DA-11

Maricopa

44+98

10 years
--------

0.543 acres

0.121 acres

DESIGN DATA
Design Frequency

Drainage Area A1

A2
--------

A3 acres

0.869

Drainage Length

Elevation
Top of Drainage Area
At Structure

Drainage Area Slope

Precipitation
P =6-hour

P =24-hour

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

Peak Discharge Qp = CiA =

292.21 feet

1274.4 feet

1271.01 feet

1.1601 %

1.9 inches
--------

2.25 inches

1.45 inches
--------

TC 3.43 minutes--------
I 4.9 inches / hour

C1 0.906

C2 0.7

C3
--------

C
--------

2.83 cfs

Computed by

20-2903 12/74

P.W.C. 12/12/02

-28- Revised April 1975



• ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

44+98

Maricopa
LOCATION DATA

Highway Ray Road County

Location Ray Road east of the Eastern Canal

Project No. Town of Gilbert- Station

Name of Stream DA-12
---------------------------

DESIGN DATA
Design Frequency

Drainage Area

Drainage Length

_______1_0_years

A1 0.285 acres

A2 0.066 acres

A3 acres
--------

292.21 feet

•
Elevation

Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P =6-hour

P =24-hour

1274.40 feet

1271.31 feet

1.0575 %

1.9 inches
--------

2.25 inches
--------

0.87

1.45 inches
--------

TC 3.56 minutes
--------

I 4.9 inches I hour

C1 0.906

C2 0.7

C3
--------

C ---------=--=---Weighted Runoff Coefficient

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Peak Discharge Q p = CiA = 1.49 cfs

Computed by P.W.C.

•
20-2903 12/74

-28- Revised April 1975



\
I

ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

Maricopa

18+90 Greenfield Rd. S. of Ray

LOCATION DATA
Highway Ray Road County

Location Ray Road east of the Eastern Canal

Project No. Town of Gilbert- Station

Name of Stream DA-13
---------------------------

124 feet

10 years
--------

0.192 acres

0.007 acres

DESIGN DATA
Design Frequency

Drainage Area

Drainage Length

A1

A2
--------

A3 acres
--------

Elevation
Top of Drainage Area

At Structure

Drainage Area Slope

1273.13 feet

1271.94 feet

0.9597 %

Precipitation
P =6-hour

P =24-hour

1.9 inches
--------

2.25 inches
----------=--

0.895

1.45 inches
--------

TC 1.91 minutes
---------..:...-

I 4.9 inches / hour

C1 0.902

C2 0.7

C3
--------

C -----_.:...-..::....::....::....Weighted Runoff Coefficient

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Peak Discharge Qp =CiA = 0.87 cfs

12/12/02P.W.C. Date
---------------- ----------Computed by

20-2903 12/74

-28- Revised April 1975



• ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

4+22

Maricopa
LOCATION DATA

Highway Ray Road County

Location Ray Road east of the Eastern Canal

Project No. Town of Gilbert- Station

Name of Stream DA-13A
--------------------------

10 years

A1 0.138 acres

A2 0.000 acres

A3 acres

100 feetDrainage Length

DESIGN DATA
Design Frequency

Drainage Area

•
Elevation

Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P =6-hour
P = 24-hour

1273.13 feet

1272.66 feet

0.4700 %

1.9 inches
--------

2.25 inches
--------

0.900

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

1.45 inches
--------

TC 2.13 minutes--------
I 4.9 inches / hour

C1 0.9

C2
--------

C3
--------

C
--------

Peak Discharge Q p = CiA = 0.61 cfs

Computed by P.W.C. Date 12/12/02

•
20-2903 12/74

-28- Revised April 1975



ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

Maricopa

18+90 Greenfield Rd S. of Ray

LOCATION DATA
Highway Ray Road County

Location Ray Road east of the Eastern Canal

Project No. Town of Gilbert- Station

Name of Stream DA14
---------------------------

10 years
--------

0.100 acres

0.008 acres

DESIGN DATA
Design Frequency

Drainage Area

Drainage Length

A1

A2
--------

A3 acres
--------

125 feet

Elevation
Top of Drainage Area

At Structure

Drainage Area Slope

1273.13 feet

1271.82 feet

1.0480 %

Precipitation
P =6-hour

P =24-hour

1.9 inches
--------

2.25 inches

0.89

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

1.45 inches
--------

TC 1.86 minutes--------
I 4.9 inches / hour

C1 0.905

C2 0.70

C3
--------

C

Peak Discharge Q p = CiA = 0.47 cfs

12/12/02P.W.C. Date
---------------- ----------

Computed by

20-2903 12/74

-28- Revised April 1975



• ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County Maricopa---'----------
Location Ray Road east of the Eastern Canal

Project No. Town of Gilbert- Station 7+11.20 Low Point

Name of Stream DA-15--------------------------

10 years

A1 0.244 acres

A2 0.056 acres

A3 acres

208 feetDrainage Length

DESIGN DATA
Design Frequency

Drainage Area

•
Elevation

Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P =6-hour

P =24-hour

1275.05 feet

1274.51 feet

0.2596 %

1.9 inches
--------

2'.25 inches--------

0.869

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

1.45 inches
--------

TC 4.70 minutes--------
I 4.9 inches / hour

C1 0.907

C2 0.7

C3
--------

C

Peak Discharge Q p = CiA = 1.28 cfs

1/24/03P.W.C. Date
--------------- ----------

Computed by

•
20-2903 12/74

-28- Revised April 1975



ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

Maricopa

7+11.20 Low Point

LOCATION DATA
Highway Ray Road County

Location Ray Road east of the Eastern Canal

Project No. Town of Gilbert- Station

Name of Stream DA-16
---------------------------

10 years

A1 0.180 acres

A2 0.069 acres

A3 acres

208 feetDrainage Length

DESIGN DATA
Design Frequency

Drainage Area

Elevation
Top of Drainage Area

At Structure

Drainage Area Slope

1272.8 feet

1272.56 feet

0.1154 %

Precipitation
P =6-hour

P =24-hour

1.9 inches--------
2.25 inches

--------

0.85

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

1.45 inches
--------

TC 6.43 minutes
--------

I 4.9 inches / hour

C1 0.911

C2 0.7

C3
--------

C

Peak Discharge Qp = CiA = 1.04 cfs

Computed by P.W.C. 1/24/03

20-2903 12/74

-28- Revised April 1975



Maricopa

7+11.20 Low Point

• ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County

Location Ray Road east of the Eastern Canal

Project No. Town of Gilbert- Station

Name of Stream DA-17
---------------------------

0.105 acres

10 years
--------

0.275 acres

DESIGN DATA
Design Frequency

Drainage Area A1
--------

A2
--------

A3 acres

0.85

•

Drainage Length

Elevation
Top of Drainage Area

At Structure
Drainage Area Slope

Precipitation
P =6-hour

P =24-hour

DESIGN COMPUTATIONS
Precipation P1 = 1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

Peak Discharge Q p =CiA =

253.57 feet

1276.7 feet

1272.56 feet

1.6327 %

1.9 inches
--------

2.25 inches--------

1.45 inches
--------

TC 2.70 minutes--------
I 4.9 inches / hour

C1 0.911

C2 0.7

C3
--------

C

1.59 cfs

•
Computed by

20-2903 12/74

P.W.C. 1/24/03

-28- Revised April 1975



\

.i
ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County

Location Ray Road east of the Eastern Canal

Project No. Town of Gilbert- Station

Name of Stream DA-18

Maricopa

7+11.20 Low Point

10 years
--------

0.340 acres

0.181 acres

DESIGN DATA
Design Frequency

Drainage Area A1

A2
--------

A3 acres

Drainage Length 208 feet

Elevation
Top of Drainage Area

At Structure

Drainage Area Slope

1274.6 feet

1272.56 feet

0.9808 %

Precipitation
P =6-hour

P =24-hour

1.9 inches
--------

2.25 inches

0.85

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

1.45 inches
--------

TC 2.82 minutes
--------

I 4.9 inches / hour

C1 0.911

C2 0.7

C3
--------

C

Peak Discharge Qp =CiA = 2.17 cfs

1/24/03P.W.C. Date
---------------- ----------Computed by

20-2903 12/74

-28- Revised April 1975



• ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

9+70

Maricopa
LOCATION DATA

Highway Ray Road County
Location Ray Road east of the Eastern Canal

Project No. Town of Gilbert- Station

Name of Stream DA-19
---------------------------

10 years

A1 0.432 acres

A2 0.165 acres

A3 acres

400 feetDrainage Length

DESIGN DATA
Design Frequency

Drainage Area

•
Elevation

Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P =6-hour

P =24-hour

1279.87 feet

1274.99 feet

1.2200 %

1.9 inches
--------

2.25 inches

0.852

DESIGN COMPUTATIONS
Precipation P1 = 1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

1.45 inches
--------

TC 4.29 minutes
--------

I 4.9 inches / hour

C1 0.911

C2 0.70

C3
--------

C
--------

Peak Discharge Q p = CiA = 2.49 cfs

Computed by P.W.C. 12/13/02

•
20-2903 12174

-28- Revised April 1975



)
I

ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County

Location Ray Road east of the Eastern Canal

Project No. Town of Gilbert- Station

Name of Stream DA-20

Maricopa

9+70

0.835

DESIGN DATA
Design Frequency

Drainage Area

Drainage Length

Elevation
Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P =6-hour

P =24-hour

DESIGN COMPUTATIONS
Precipation P1 = 1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

Peak Discharge Qp =CiA =

10 years

A1 0.271 acres

A2 0.165 acres

A3 acres

400 feet

1279.87 feet

1274.90 feet

1.2425 %

1.9 inches
--------

2.25 inches

1.45 inches
--------

TC 4.26 minutes
--------

I 4.9 inches / hour

C1 0.917

C2 0.70

C3
--------

C

1.78 cfs

)

Computed by

20-2903 12/74

P.W.C. 12/13/02

-28- Revised April 1975



• ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County

Location Ray Road east of the Eastern Canal

Project No. Town of Gilbert- Station

Name of Stream DA-21

Maricopa

13+70

DESIGN DATA
Design Frequency

Drainage Area

Drainage Length

10 years

A, 0.280 acres

A2 0.097 acres

A3 acres

270 feet

•
Elevation

Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P = 6-hour

P =24-hour

1281.00 feet

1278.82 feet

0.8074 %

1.9 inches
--------

2.25 inches

0.856

DESIGN COMPUTATIONS
Precipation P, =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

1.45 inches
--------

TC 3.72 minutes
--------

I 4.9 inches / hour

C, 0.91

C2 0.7

C3
--------

C
--------

Peak Discharge Q p =CiA = 1.58 cfs

12/13/02P.W.C. Date
---------------- ----------

Computed by

•
20-2903 12174

-28- Revised April 1975



)
ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

13+70

Maricopa
LOCATION DATA

Highway Ray Road County

Location Ray Road east of the Eastern Canal

Project No. Town of Gilbert- Station

Name of Stream DA-22---------------------------

240 feet

10 years
--------

0.223 acres

0.093 acres

DESIGN DATA
Design Frequency

Drainage Area

Drainage Length

A1

A2
--------

A3 acres
--------

)

Elevation
Top of Drainage Area

At Structure

Drainage Area Slope

1281.00 feet

1278.82 feet

0.9083 %

Precipitation
P =6-hour

P = 24-hour

1.9 inches
--------

2.25 inches------_---.:...-

0.848

1.45 inches
--------

TC 3.24 minutes
------~=---

I 4.9 inches / hour

C1 0.91

C2 0.7

C3
--------

C
--------

Weighted Runoff Coefficient

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Peak Discharge Qp =CiA = 1.32 cfs

12/13/02P.W.C. Date
---------------- ----------Computed by

20-2903 12/74

-28- Revised April 1975

1
;0



• ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

17+70

Maricopa
LOCATION DATA

Highway Ray Road County

Location Ray Road east of the Eastern Canal

Project No. Town of Gilbert- Station

Name of Stream DA-23
---------------------------

10 years

A1 0.140 acres

A2 0.049 acres

A3 acres

140 feetDrainage Length

DESIGN DATA
Design Frequency

Drainage Area

•
Elevation

Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P =6-hour

P =24-hour

1281.00 feet
1279.33 feet

1.1929 %

1.9 inches
--------

2.25 inches----------

0.86

1.45 inches
--------

TC 1.93 minutes
--------..::....::....

I 4.9 inches / hour

C1 0.911

C2 0.7

C3
--------

C --------Weighted Runoff Coefficient

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration
Rainfall Intensity Fig. 3-2

Runoff Coefficient

Peak Discharge Qp = CiA = 0.856 cfs

Computed by P.W.C. Date 12/13/02
---------------- -------------

•
20-2903 12/74

-28- Revised April 1975



ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County

Location Ray Road east of the Eastern Canal

Project No. Town of Gilbert- Station

Name of Stream DA-24

Maricopa

17+75

10 years
--------

0.210 acres

0.083 acres

DESIGN DATA
Design Frequency

Drainage Area A1

A2
--------

A3 acres

0.85

Drainage Length

Elevation
Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P =6-hour

P =24-hour

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

Peak Discharge Q p = CiA =

195 feet

1281.00 feet

1280.55 feet

0.2308 %

1.9 inches
--------

2.25 inches

1.45 inches
--------

TC 4.68 minutes
--------

I 4.9 inches / hour

C1 0.911

C2 0.7

C3
--------

C

1.22 cfs

Computed by

20-2903 12/74

P.W.C. Date 12/13/02

)
I

-28- Revised April 1975



• ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County Maricopa

----'-------------
Location Relocated Greenfield Road North of Ray Road

Project No. Town of Gilbert- Station 21 +00
------------

Name of Stream DA-25
--------------------------

50 years

A1 0.075 acres

A2 0.009 acres

A3 acres
-,

110 feetDrainage Length

DESIGN DATA
Design Frequency

Drainage Area

•
Elevation

Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P =6-hour
P = 24-hour

1273.70 feet

1272.79 feet

0.8273 %

2.6 inches--------
3.2 inches

--------

0.883

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

2.3 inches
--------

TC 1.84 minutes
--------

I 7.20 inches 1hour

C1 0.904

C2 0.7

C3
--------

C

Peak Discharge Qp = CiA = 0.53 cfs

12/13/02P.W.C. Date--------------- ----------
Computed by

•
20-2903 12/74

-28- Revised April 1975



SUMP CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

GILBERT ROAD

GILBERT, ARIZONA

Calculation of ADOT Std. Del. C-15.20 Catch Basin in a sump - Depressed Inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600

DA-26

1/23/03

Known Values:
Longitudinal Slope (S)
Flow from Catchment (Q)
Carryover from Previous Inlet (Qc)
Sump (ds)
Clogging Factor (Fr)
Width of Depression (W)
Manning's Coefficient (n)
Cross-Slope of Street (Sx)

Calculated Values:

Referenced Equations:

LT =«Q+Qc 1(Cwd1
.
5Fr»-1.8W)

Q; = Cw(L+1.8W)d15xFr

0.0080 tUft
0.61 cfs
0.00 cfs
0.25 ft
0.80
1.42 ft

0.015
0.005 tUft

From DA-30

where LT =Length of Curb Opening to Intercept Entire Flow (ft) Based on

the Greater of d or ds.

d =Depth Approaching Catch Basin at Normal Slope (ft)

ds =Depth of Sump (ft)

L =Design Length of Curb Opening (ft)

Fr =Clogging Factor
Cw= 2.3 (Weir Coefficient)

W = Width of Depression (ft)
q =Interception Capacity of Inlet (cfs)

Total Flow Approaching Catch Basin (Q+Qc): 0.61 cfs

Depth of Flow in Approaching Gutter (d): 0.16 ft Flowmaster

Greater of d or ds: 0.25
Length of Curb Opening to Intercept Entire Flow (LT): 0.10 ft

Design Length of Curb Opening (L): 3.00 ft

Interception Capacity of Inlet (Qi): 1.28 cfs

Bypassed by Current Inlet (Q+Qc-Qi): 0.00 cfs

UHyrdolDrainage/sump.xls



• ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County Maricopa

------'-----------
Location Relocated Greenfield Road North of Ray Road
Project No. Town of Gilbert- Station 23+40------------
Name of Stream DA-27---------------------------

50 years

A1 0.259 acres

A2 0.099 acres

A3 acres

240 feetDrainage Length

DESIGN DATA
Design Frequency

Drainage Area

•
Elevation

Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P =6-hour

P =24-hour

1273.72 feet

1266.29 feet

3.0958 %

2.6 inches--------
3.2 inches

0.852

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration
Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

2.3 inches
--------

TC 2.02 minutes
--------

I 7.2 inches 1hour

C1 0.911

C2 0.7

C3
--------

C

Peak Discharge Qp = CiA = 2.20 cfs

Computed by P.W.C. Date 12/13/02

•
20-2903 12/74

-28- Revised April 1975



ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County _M....:a_r_ic...:...o!.....pa.:.....- _

Location Relocated Greenfield Road North of Ray Road

Project No. Town of Gilbert- Station 23+40
------------

Name of Stream DA-28
---------------------------

50 years
--------

0.471 acres

0.103 acres

DESIGN DATA
Design Frequency

Drainage Area A1

Az
--------

A3 acres

0.87

Drainage Length

Elevation
Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P = 6-hour

P =24-hour

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

Peak Discharge Q p = CiA =

240 feet

1273.41 feet

1266.79 feet

2.7583 %

2.6 inches
--------

3.2 inches
--------

2.3 inches
--------

TC 2.11 minutes
--------

I 7.2 inches I hour

C1 0.906

Cz 0.7

C3
--------

C
--------

3.59 cfs

Computed by

20-2903 12/74

P.W.C.

-28- Revised April 1975



• ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County Maricopa

----'----------
Location Relocated Greenfield Road North of Ray Road

Project No. Town of Gilbert- Station 26+40
------------

Name of Stream DA-29
'------------------------------

50 years

A1 0.324 acres

A2 0.124 acres

A3 acres

300 feetDrainage Length

DESIGN DATA
Design Frequency

Drainage Area

•
Elevation

Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P =6-hour

P =24-hour

1266.99 feet

1255.59 feet

3.8000 %

2.6 inches
--------

3.2 inches

0.85

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

2.3 inches
--------

TC 2.22 minutes
--------

I 7.2 inches / hour

C1 0.911

C2 0.7

C3
--------

C
--------

Peak Discharge Q p =CiA = 2.75 cfs

Computed by P.W.C. Date 12/13/02

•
20-2903 12/74

-28- Revised April 1975



)
ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County Maricopa

-----'----------
Location Relocated Greenfield Road North of Ray Road

Project No. Town of Gilbert- Station 27+65
------------

Name of Stream DA-30
---------------------------

50 years

A1 0.459 acres

A2 0.191 acres

A3 acres

425 feetDrainage Length

DESIGN DATA
Design Frequency

Drainage Area

Elevation
Top of Drainage Area

At Structure

Drainage Area Slope

1268.93 feet

1254.24 feet

3.4565 %

)
Precipitation

P = 6-hour

P =24-hour
2.6 inches

--------
3.2 inches

0.85

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

2.3 inches
--------

TC 3.01 minutes
--------

I 7.2 inches / hour

C1 0.911

C2 0.700

C3
--------

C

Peak Discharge Q p =CiA = 3.97 cfs

Computed by P.W.C. Date 12/13/02

20-2903 12/74

-28- Revised April 1975

)



• ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County Maricopa

----'----------
Location Relocated Greenfield Road North of Ray Road

Project No. Town of Gilbert- Station 27+70
------------

Name of Stream DA-31
---------------------------

50 years

A1 0.135 acres

A2 0.052 acres

A3 acres

130 feetDrainage Length

DESIGN DATA
Design Frequency

Drainage Area

•
Elevation

Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P =6-hour

P =24-hour

1256.83 feet

1252.76 feet

3.1308 %

2.6 inches
--------

3.2 inches
--------

0.93

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration
Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

2.3 inches
--------

TC 1.26 minutes
--------

I 7.2 inches / hour

C1 0.911

C2 0.7

C3
--------

C

Peak Discharge Qp = CiA = 1.25 cfs

Computed by PW.C. Date 12/13/02

•
20-2903 12/74

-28- Revised April 1975



ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County Maricopa-_----!...-_--------
Location Relocated Greenfield Road North of Ray Road

Project No. Town of Gilbert- Station 29+59.61------------
Name of Stream DA-33 Low Point

DESIGN DATA
Design Frequency

Drainage Area

Drainage Length

_______..:...50..:... years

A1 0.243 acres

Az 0.093 acres

A3 acres
--------

194.61 feet

Elevation
Top of Drainage Area

At Structure

Drainage Area Slope

1256.19 feet

1251.42 feet

2.4511 %

Precipitation
P =6-hour

P =24-hour

2.6 inches
--------

3.2 inches
--------

0.85

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

2.3 inches
--------

TC 1.88 minutes
--------

I 7.2 inches / hour

C1 0.911

Cz 0.7

C3
--------

C
--------

Peak Discharge Qp =CiA = 2.06 cfs

12/13/02P.W.C. Date
---------------- -----------Computed by

20-2903 12/74

-28- Revised April 1975



• ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County _M.-.:a r:...::.ic-=..o!:...pa.::.:....- _

Location Relocated Greenfield Road North of Ray Road

Project No. Town of Gilbert- Station 25+52.86
------------

Name of Stream DA-34---------------------------

50 years

A1 0.243 acres

A2 0.165 acres

A3 acres

194.61 feetDrainage Length

DESIGN DATA
Design Frequency

Drainage Area

•
Elevation

Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P = 6-hour

P =24-hour

1255.6 feet

1252.91 feet

1.3823 %

2.6 inches
--------

3.2 inches-----_----.::-

0.83

2.3 inches
--------

TC 2.35 minutes
--------

I 7.2 inches / hour

C1 0.911

C2 0.7

C3
--------

C
--------

Weighted Runoff Coefficient

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration
Rainfall Intensity Fig. 3-2

Runoff Coefficient

Peak Discharge Q p = CiA = 2.42 cfs

12/13/02P.W.C. Date
---------------- ----------Computed by

•
20-2903 12/74

-28- Revised April 1975



)
ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County Maricopa

------'-----------
Location Relocated Greenfield Road North of Ray Road

Project No. Town of Gilbert- Station 25+52.86
------------

Name of Stream DA-35
---------------------------

50 years
--------

0.329 acres

0.126 acres

DESIGN DATA
Design Frequency

Drainage Area A1

A2
--------

A3 acres

0.85

Drainage Length

Elevation
Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P =6-hour
P =24-hour

DESIGN COMPUTATIONS
Precipation P1 = 1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

Peak Discharge Q p = CiA =

335.39 feet

1257.34 feet

1251.42 feet

1.7651 %

2.6 inches
--------

3.2 inches

2.3 inches
--------

TC 3.25 minutes
--------

I 7.2 inches / hour

C1 0.911

C2 0.7

C3
--------

C

2.79 cfs

Computed by

20-2903 12/74

P.W.C. Date 12/13/02

..
J

-28- Revised April 1975



• ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County Maricopa

-----'----------
Location Relocated Greenfield Road North of Ray Road

Project No. Town of Gilbert- Station 29+59.61
------------

Name of Stream DA-36
---------------------------

50 years

A1 0.452 acres

A2 0.177 acres

A3 acres

335.39 feetDrainage Length

DESIGN DATA
Design Frequency

Drainage Area

•
Elevation

Top of Drainage Area
At Structure

Drainage Area Slope

Precipitation
P =6-hour

P =24-hour

1258.64 feet

1252.91 feet

1.7085 %

2.6 inches
--------

3.2 inches

0.85

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration
Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

2.3 inches
--------

TC 3.29 minutes
--------

I 7.2 inches / hour

C1 0.911

C2 0.7

C3
--------

C

Peak Discharge Q p =CiA = 3.86 cfs

Computed by P.W.C. Date 12/13/02

•
20-2903 12/74

-28- Revised April 1975



ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County Maricopa

------'------------
Location Relocated Greenfield Road North of Ray Road

Project No. Town of Gilbert- Station 32+95
------------

Name of Stream DA-37
---------------------------

0.85

DESIGN DATA
Design Frequency

Drainage Area

Drainage Length

Elevation
Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P = 6-hour

P =24-hour

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

Peak Discharge Q p = CiA =

_______-=-5.::..-0 years

A1 0.259 acres

Az 0.099 acres

A3 acres
--------

240 feet

1264.75 feet

1255.6 feet

3.8125 %

2.6 inches
--------

3.2 inches--------

2.3 inches
--------

TC 1.87 minutes
--------

I 7.2 inches / hour

C1 0.911

Cz 0.7

C3 --------
C
--------

2.20 cfs

Computed by

20-2903 12/74

P.W.C. Date 12/13/02.:......:.......:...:...:......:..._------------ -----=----=..:....:.....-_---

-28- Revised April 1975



• ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County _M-=a_r_._ic...:._o!:...pa-=---- _
Location Relocated Greenfield Road North of Ray Road

Project No. Town of Gilbert- Station 32+95
------------

Name of Stream DA-38---------------------------

50 years

A1 0.260 acres

A2 0.099 acres

A3 acres

240 feetDrainage Length

DESIGN DATA
Design Frequency

Drainage Area

•
Elevation

Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P = 6-hour

P =24-hour

1262.6 feet

1257.09 feet

2.2958 %

2.6 inches
--------

3.2 inches-----_----.:-----

0.85

2.3 inches
--------

TC 2.27 minutes
--------

I 7.2 inches / hour

C1 0.911

C2 0.7

C3 --------
C ---------------Weighted Runoff Coefficient

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration
Rainfall Intensity Fig. 3-2

Runoff Coefficient

Peak Discharge Qp =CiA = 2.20 cfs

Computed by P.W.C.

•
20-2903 12/74

-28- Revised April 1975



)
ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County Maricopa

-----'----------
Location Relocated Greenfield Road North of Ray Road

Project No. Town of Gilbert- Station 35+35
------------

Name of Stream DA-39

50 years

A1 0.275 acres

A2 0.105 acres

A3 acres

255 feetDrainage Length

DESIGN DATA
Design Frequency

Drainage Area

Elevation
Top of Drainage Area

At Structure

Drainage Area Slope

1271.13 feet

1263.33 feet

3.0588 %

Precipitation
P =6-hour

P =24-hour

2.6 inches
--------

3.2 inches

0.85

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

2.3 inches
--'--------

TC 2.13 minutes
--------

I 7.2 inches / hour

C1 0.911

C2 0.7

C3
--------

C

Peak Discharge Q p = CiA = 2.33 cfs

Computed by P.W.C. Date 12/13/02

20-2903 12/74

-28- Revised April 1975



• ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County Maricopa

------'----------
Location Relocated Greenfield Road North of Ray Road

Project No. Town of Gilbert- Station 35+35
------------

Name of Stream DA-40
---------------------------

50 years

A1 0.275 acres

A2 0.105 acres

A3 acres

255 feetDrainage Length

DESIGN DATA
Design Frequency

Drainage Area

•
Elevation

Top of Drainage Area

At Structure
Drainage Area Slope

Precipitation
P =6-hour

P =24-hour

1269.64 feet

1262.45 feet

2.8196 %

2.6 inches
--------

3.2 inches

0.85

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

2.3 inches
--------

TC 2.20 minutes--------
I 7.2 inches / hour

C1 0.911

C2 0.7

C3
--------

C

Peak Discharge Q p = CiA = 2.33 cfs

Computed by P.W.C. Date 12/13/02

•
20-2903 12/74

(

-28- Revised April 1975



ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County _M:..::.a.::...ri:..::.c..:..o!:...pa=--- _
Location Relocated Greenfield Road North of Ray Road

Project No. Town of Gilbert- Station 37+90------------
Name of Stream DA-41.=-------=-:....:....---.:....-_-------------------

260 feet

50 years
--------

0.281 acres

0.107 acres

0.85

DESIGN DATA
Design Frequency

Drainage Area

Drainage Length

Elevation
Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P =6-hour

P =24-hour

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration
Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

Peak Discharge Qp = CiA =

A1

A2
--------

A3 acres
--------

1275.13 feet

1269.32 feet

2.2346 %

2.6 inches
--------

3.2 inches
--------

2.3 inches
--------

TC 2.44 minutes
--------

I 7.2 inches / hour

C1 0.911

C2 0.7

C3
--------

C
--------

2.38 cfs

Computed by

20-2903 12/74

_P_.W_.C_. Date __---:..::12=-/.:....:13=-/0.:...:2=-----

-28- Revised April 1975



• ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County Maricopa-_---!-_--------
Location Relocated Greenfield Road North of Ray Road

Project No. Town of Gilbert- Station 37+90
------------

Name of Stream DA-42
---------------------------

50 years

A1 0.281 acres

A2 0.107 acres

A3 acres

260 feetDrainage Length

DESIGN DATA
Design Frequency

Drainage Area

•
Elevation

Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P =6-hour

P =24-hour

1273.64 feet

1267.8 feet

2.2462 %

2.6 inches
--------

3.2 inches

0.85

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

2.3 inches
--------

TC 2.43 minutes
--------

I 7.2 inches / hour

C1 0.911

C2 0.7

C3
--------

C
--------

Peak Discharge Qp =CiA = 2.38 cfs

12/13/02P.W.C. Date
---------------- ----------

Computed by

•
20-2903 12/74

-28- Revised April 1975



)
ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County Maricopa

---'-------------
Location Relocated Greenfield Road North of Ray Road

Project No. Town of Gilbert- Station 40+50------------
Name of Stream DA-43

---------------------------

50 years

A1 0.162 acres

A2 0.062 acres

A3 acres

150 feetDrainage Length

DESIGN DATA
Design Frequency

Drainage Area

Elevation
Top of Drainage Area

At Structure

Drainage Area Slope

1276.66 feet

1273.64 feet

2.0133 %

Precipitation
P =6-hour

P = 24-hour

2.6 inches
--------

3.2 inches
--------

0.85

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

2.3 inches
--------

TC 1.66 minutes
--------

I 7.2 inches / hour

C1 0.911

C2 0.7

C3
--------

C

Peak Discharge Q p =CiA = 1.37 cfs

12/13/02P.W.C. Date
---------------- -----------Computed by

20-2903 12/74

-28- Revised April 1975



• ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County Maricopa---'-----------
Location Relocated Greenfield Road North of Ray Road

Project No. Town of Gilbert- Station 25+52.86-_---..:..._--------
Name of Stream DA-44

---------------------------

50 years

A1 0.162 acres

A2 0.062 acres

A3 acres

150 feetDrainage Length

DESIGN DATA
Design Frequency

Drainage Area

•
Elevation

Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P = 6-hour

P =24-hour

1275.18 feet

1272.07 feet

2.0733 %

2.6 inches--------
3.2 inches

--------

0.85

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

2.3 inches
--------

TC 1.64 minutes
--------

I 7.2 inches / hour

C1 0.911

C2 0.7

C3
--------

C
--------

Peak Discharge Qp = CiA = 1.37 cfs

Computed by PW.C.

•
20-2903 12/74

-28- Revised April 1975



ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County Maricopa-----'----------
Location Relocated Greenfield Road North of Ray Road

Project No. Town of Gilbert- Station 25+52.86------------
Name of Stream DA-45

50 years--------
0.200 acres

0.076 acres

0.85

DESIGN DATA
Design Frequency

Drainage Area

Drainage Length

Elevation
Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P =6-hour

P =24-hour

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

Peak Discharge Qp =CiA =

A1

A2 --------
A3 acres
--------

417.14 feet

1269.98 feet

1267.89 feet

0.5010 %

2.6 inches
--------

3.2 inches

2.3 inches
--------

TC 6.24 minutes
--------

I 7.2 inches / hour

C1 0.911

C2 0.7

C3
--------

C

1.69 cfs

Computed by

20-2903 12/74

P.W.C. Date 12/13/02

)

-28- Revised April 1975



• ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County Maricopa

----'-------------
Location Relocated Greenfield Road North of Ray Road

Project No. Town of Gilbert- Station 42+00
------------

Name of Stream DA-46

50 years

A1 0.200 acres

A2 0.076 acres

A3 acres

185 feetDrainage Length

DESIGN DATA
Design Frequency

Drainage Area

•
Elevation

Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P = 6-hour

P =24-hour

1276.26 feet

1273.54 feet

1.4703 %

2.6 inches--------
3.2 inches

--------

0.85

DESIGN COMPUTATIONS
Precipation P1 = 1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

2.3 inches
--------

TC 2.20 minutes--------
I 7.2 inches / hour

C1 0.911

C2 0.7

C3
--------

C --------

Peak Discharge Q p = CiA = 1.69 cfs

Computed by P.W.C. 12/13/02

•
20-2903 12/74

(

\

-28- Revised April 1975



ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County Maricopa-_----!-_--------
Location Relocated Greenfield Road North of Ray Road

Project No. Town of Gilbert- Station 44+50
------------

Name of Stream DA-47
---------------------------

DESIGN DATA
Design Frequency

Drainage Area

Drainage Length

________50_years

A1 0.302 acres

A2 0.116 acres

A3 acres
--------

220 feet

Elevation
Top of Drainage Area

At Structure

Drainage Area Slope

1277.95 feet

1274.56 feet

1.5409 %

)
Precipitation

P =6-hour

P =24-hour

2.6 inches
--------

3.2 inches
-------~

0.85

2.3 inches
--------

TC 2.47 minutes
--------

I 7.2 inches / hour

C1 0.911

C2 0.7

C3
--------

C
---------=-...:....:-Weighted Runoff Coefficient

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Peak Discharge Qp = CiA = 2.56 cfs

Computed by P.W.C. Date 12/13/02
---------------- ----------

20-2903 12/74

-28- Revised April 1975



• ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County Maricopa

----'----------
Location Relocated Greenfield Road North of Ray Road

Project No. Town of Gilbert- Station 43+85
------------

Name of Stream DA-48

50 years

A1 0.302 acres

A2 0.116 acres

A3 acres

225 feetDrainage Length

DESIGN DATA
Design Frequency

Drainage Area

•
Elevation

Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P =6-hour

P =24-hour

1277.3 feet

1274.56 feet

1.2178 %

2.6 inches
--------

3.2 inches
--------

0.85

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

2.3 inches
--------

TC 2.76 minutes
--------

I 7.2 inches 1hour

C, 0.911

Cz 0.7

C3
--------

C
--------

Peak Discharge Q p =CiA = 2.56 cfs

Computed by P.W.C. 12/13/02

20-2903 12/74

-28- Revised April 1975



ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County Maricopa

----'------------
Location Relocated Greenfield Road North of Ray Road

Project No. Town of Gilbert- Station 46+65
-~:.....----------

Name of Stream DA-49
--------------------------

118 feet

50 years
--------

0.127 acres

0.049 acres

0.85

DESIGN DATA
Design Frequency

Drainage Area

Drainage Length

Elevation
Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P =6-hour
P =24-hour

DESIGN COMPUTATIONS
Precipation P1 = 1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

Peak Discharge Q p = CiA =

A1

A2
--------

A3 acres
--------

1278.95 feet

1277.36 feet

1.3475 %

2.6 inches
--------

3.2 inches
--------

2.3 inches
--------

TC 1.61 minutes
--------

I 7.2 inches / hour

C1 0.911

C2 0.7

C3
--------

C
--------

1.08 cfs

)

Computed by

20-2903 12/74

P.W.C. Date 12/13/02
--------------- --_:.....-:.....-_----

-28- Revised April 1975



• ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County Maricopa---'----------
Location Relocated Greenfield Road North of Ray Road

Project No. Town of Gilbert- Station 46+65------------
Name of Stream DA-50

---------------------------

50 years

A1 0.127 acres

A2 0.049 acres

A3 acres

118 feetDrainage Length

DESIGN DATA
Design Frequency

Drainage Area

•
Elevation

Top of Drainage Area
At Structure

Drainage Area Slope

Precipitation
P =6-hour

P =24-hour

1277.47 feet

1275.84 feet

1.3814 %

2.6 inches
--------

3.2 inches

0.85

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

2.3 inches
--------

TC 1.60 minutes
--------

I 7.2 inches / hour

C1 0.911

C2 0.7

C3
--------

C

Peak Discharge Qp =CiA = 1.08 cfs

Computed by P.W.C. Date 12/13/02

•
20-2903 12/74

-28- Revised April 1975



ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County Maricopa

---'----------
Location Relocated Greenfield Road North of Ray Road

Project No. Town of Gilbert- Station 50+34.14------------
Name of Stream DA-51

50 years

A1 0.272 acres

A2 0.104 acres

A3 acres

255 feetDrainage Length

DESIGN DATA
Design Frequency

Drainage Area

Elevation
Top of Drainage Area

At Structure

Drainage Area Slope

1277.47 feet

1275.37 feet

0.8235 %

Precipitation
P =6-hour

P =24-hour

2.6 inches
--------

3.2 inches

0.85

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

2.3 inches
--------

TC 3.53 minutes
--------

I 7.2 inches / hour

C1 0.911

C2 0.7

C3 --------
C

Peak Discharge Q p = CiA = 2.31 cfs

12/13/02P.W.C. Date
---------------- ----------

Computed by

20-2903 12/74

-28- Revised April 1975



• ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County Maricopa-----'----------
Location Relocated Greenfield Road North of Ray Road

Project No. Town of Gilbert- Station 50+34.14------------
Name of Stream DA-52

---------------------------

50 years

A1 0.272 acres

A2 0.104 acres

A3 acres

255 feetDrainage Length

DESIGN DATA
Design Frequency

Drainage Area

•
Elevation

Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P =6-hour

P =24-hour

1277.47 feet

1275.37 feet

0.8235 %

2.6 inches--------
3.2 inches

--------

0.85

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

2.3 inches
--------

TC 3.53 minutes--------
I 7.2 inches 1hour

C1 0.911

C2 0.7

C3
--------

C
--------

Peak Discharge Qp =CiA = 2.31 cfs

12/13/02P.W.C. Date
---------------- ----------Computed by

•
20-2903 12/74

-28- Revised April 1975



ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County Maricopa-_---!...-_--------
Location Relocated Greenfield Road North of Ray Road

Project No. Town of Gilbert- Station 51 +40
------------

Name of Stream DA53
---------------------------

50 years

A1 0.112 acres

Az 0.043 acres

A3 acres

120 feetDrainage Length

DESIGN DATA
Design Frequency

Drainage Area

Elevation
Top of Drainage Area

At Structure

Drainage Area Slope

1275.53 feet

1275.28 feet

0.2083 %

Precipitation
P =6-hour

P = 24-hour

2.6 inches
--------

3.2 inches

0.85

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

2.3 inches
--------

TC 3.35 minutes
--------

I 7.2 inches / hour

C1 0.911

Cz 0.7

C3
--------

C
--------

Peak Discharge Q p = CiA = 0.95 cfs

Computed by P.W.C. 12/13/02

20-2903 12/74

-28- Revised April 1975



• ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County Maricopa-_---!-_--------
Location Relocated Greenfield Road North of Ray Road

Project No. Town of Gilbert- Station 51 +40--.:...----------
Name of Stream DA-54

---------------------------

0.85

•

DESIGN DATA
Design Frequency

Drainage Area

Drainage Length

Elevation
Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P =6-hour

P =24-hour

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

Peak Discharge Q p = CiA =

50 years

A1 0.108 acres

A2 0.041 acres

A3 acres

110 feet

1276.51 feet

1275.3 feet

1.1000 %

2.6 inches------_---.:...-
3.2 inches

--------

2.3 inches
--------

TC 1.65 minutes
-------~

I 7.2 inches / hour

C1 0.911

C2 0.7

C3
--------

C
--------

0.92 cfs

•
Computed by

20-2903 12/74

pw.C.

-28- Revised April 1975



ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

Station

LOCATION DATA
Highway Ray Road County

-~----------

Location Relocated Camellia Road

Project No. Town of Gilbert-

Name of Stream DA-55

Maricopa

2+58

195 feet

50 years
--------

0.102 acres

0.071 acres

0.83

DESIGN DATA
Design Frequency

Drainage Area

Drainage Length

Elevation
Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P = 6-hour

P =24-hour

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration
Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

Peak Discharge Q p =CiA =

A1

A2 --------
A3 acres
--------

1274.46 feet

1274.3 feet

0.0821 %

2.6 inches
--------

3.2 inches

2.3 inches
--------

TC 6.97 minutes
--------

I 7.2 inches / hour

C1 0.915

C2 0.7

C3
--------

C

1.03 cfs

Computed by

20-2903 12/74

P.W.C. Date 12/13/02

)

-28- Revised April 1975



• ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County Maricopa----'----------
Location Relocated Greenfield Road North of Ray Road

Project No. Town of Gilbert- Station 2+58
------------

Name of Stream DA-56
---------------------------

50 years

A1 0.102 acres

A2 0.071 acres

A3 acres

180 feetDrainage Length

DESIGN DATA
Design Frequency

Drainage Area

•
Elevation

Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P = 6-hour

P =24-hour

1274.46 feet

1274.3 feet

0.0889 %

2.6 inches
--------

3.2 inches

0.83

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

2.3 inches
--------

TC 6.36 minutes--------
I 7.2 inches / hour

C1 0.915

C2 0.7

C3
--------

C

Peak Discharge Qp =CiA = 1.03 cfs

Computed by P.W.C. 12/13/02

•
20-2903 12/74

-28- Revised April 1975



ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County Maricopa-_--!-_--------
Location Relocated Greenfield Road North of Ray Road

Project No. Town of Gilbert- Station Retention Landscape Area

Name of Stream DA-57 Sump

50 years
--------

0.367 acres

0.000 acres

DESIGN DATA
Design Frequency

Drainage Area

Drainage Length

A1

A2
--------

A3 acres
--------

320 feet

Elevation
Top of Drainage Area

At Structure

Drainage Area Slope

1276.05 feet

1274.05 feet

0.6250 %

Precipitation
P = 6-hour

P = 24-hour

2.6 inches
--------

3.2 inches-----_---.:--=-

0.85

2.3 inches
--------

TC 4.67 minutes
------~..::....:.-

I 7.2 inches 1hour

C1 0.7

C2 0

C3
--------

C
---------...::....::....Weighted Runoff Coefficient

DESIGN COMPUTATIONS
Precipation P1 = 1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Peak Discharge Q p =CiA = 2.25 cfs

Computed by P.W.C. 12/13/02

20-2903 12/74

-28- Revised April 1975



ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County Maricopa----=-----------
Location Relocated Greenfield Road North of Ray Road

Project No. Town of Gilbert- Station Retention Landscaped area

Name of Stream DA-58 Sump

50 years

A1 0.110 acres

A2 0.000 acres

A3 acres

160 feetDrainage Length

DESIGN DATA
Design Frequency

Drainage Area

•
Elevation

Top of Drainage Area

At Structure

Drainage Area Slope

Precipitation
P = 6-hour

P = 24-hour

1273.14 feet

1272.75 feet

0.2438 %

2.6 inches--------
3.2 inches

--------

0.85

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

2.3 inches
--------

TC 3.94 minutes
--------

I 7.2 inches / hour

C1 0.7

C2 a
C3
--------

C

Peak Discharge Q p = CiA = 0.68 cfs

12/13/02P.W.C. Date---------------- ----------
Computed by

•
20-2903 12/74

-28- Revised April 1975



ARIZONA DEPARTMENT OF TRANSPORTATION

HYDROLOGIC DESIGN DATA RECORD

RATIONAL METHOD

LOCATION DATA
Highway Ray Road County Maricopa

----'-----------
Location Relocated Greenfield Road North of Ray Road

Project No. Town of Gilbert- Station Retention Laandscape Area

Name of Stream DA-59 Sump

50 years

A1 0.207 acres

A2 0.000 acres

A3 acres

240 feetDrainage Length

DESIGN DATA
Design Frequency

Drainage Area

Elevation
Top of Drainage Area

At Structure

Drainage Area Slope

1278.9 feet

1275.53 feet

1.4042 %

Precipitation
P =6-hour

P =24-hour

2.6 inches
--------

3.2 inches
--------

0.85

DESIGN COMPUTATIONS
Precipation P1 =1-hour

Time of Concentration

Rainfall Intensity Fig. 3-2

Runoff Coefficient

Weighted Runoff Coefficient

2.3 inches
--------

TC 2.74 minutes
--------

I 7.2 inches / hour

C1 0.911

C2 0.7

C3
--------

C
--------

Peak Discharge Q p =CiA = 1.27 cfs

Computed by P.W.C. 12/13/02

20-2903 12/74

-28- Revised April 1975

)
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•
SUMP CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

RAY ROAD

GILBERT, ARIZONA

Calculation of ADOT Std. Del. C-15.20 Catch Basin in a sump - Depressed Inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600

DA-1&2 CP-1

12/19/02

•

Known Values:
Longitudinal Slope (S)
Flow from Catchment (Q)
Carryover from Previous Inlet (Qc)
Sump (ds)
Clogging Factor (Fr)
Width of Depression (W)
Manning's Coefficient (n)
Cross-Slope of Street (Sx)

Calculated Values:

Referenced Equations:

LT =«Q+Qc / (Cwd1
.
sFr»-1.8W)

Qj =Cw(L+1.8W)d1
.
sxFr

0.0073 ftlft
5.45 cfs
0.00 cfs
0.25 ft
0.80
1.42 ft

0.015
0.025 ftlft

From

•

where LT =Length of Curb Opening to Intercept Entire Flow (ft) Based on

the Greater of d or ds.

d = Depth Approaching Catch Basin at Normal Slope (ft)

ds =Depth of Sump (ft)

L =Design Length of Curb Opening (ft)

Fr =Clogging Factor
Cw= 2.3 (Weir Coefficient)

W =Width of Depression (ft)
Qj =Interception Capacity of Inlet (cfs)

Total Flow Approaching Catch Basin (Q+Qc): 5.45 cfs

Depth of Flow in Approaching Gutter (d): 0.30 ft Flowmaster

Greater of d or ds: 0.30
Length of Curb Opening to Intercept Entire Flow (LT): 15.47 ft

Design Length of Curb Opening (L): 20.58 ft

Interception Capacity of Inlet (Qi): 7.00 cfs

Bypassed by Current Inlet (Q+Qc-Qi): 0.00 cfs

Co c..,.1 'i.~O
L..;: /1
&~ 3/1

UHyrdo/Drainage/sump.xls



ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

RAY ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2' Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-3

12/19/02

0.25 ft
1.91 cfs
0.00 cfs

13.58 ft
0.80

0.015
0.0057 ftlft

0.025 ftlft

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y =[Qn/(.56ZS1/2)]3/8

L =Q 1 .7Fr(a+y)3/2{1-[1-y/(a+y)]5/2}

Qj =Q [(a/y+1 )5/2-(a/y+1-L/L)5/2] 1[(a/y+1 )5/2_(a/y)5/2]

where L = Length of Curb Opening to Intercept Entire Flow (ft)
Q =Flow Approaching Gutter (cfs)
Lj =Length of Curb Opening (ft)
Qj =Interception Capacity (cfs)
y =Depth Flow in Approaching Gutter (ft)
a = Depth of Inlet Depression (ft)
Fr =Clogging Factor

n =Manning's Coefficient for Asphalt
S =Cross-Slope of Street
Z =Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.22 ft

1.92

Length of Curb Opening to Intercept Entire Flow:

L = 13.52

Interception Capacity of Inlet:

Qj=

ft

cfs

Bypassed by Current Inlet:

Q-Qj = -0.01 cfs

Recommend ADOT C-15.20, L=10'



• ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

RAY ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2' Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-4

12/19/02

0.25 ft
1.57 cfs
0.00 cfs

13.58 ft
0.80

0.015
0.0018 ftlft

0.025 ftlft

•

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y =[Qn/(.56ZS1/2)]3/8

L =Q 1.7Fr(a+y)3/2{1-[1-y/(a+y)]5/2}

Qj =Q [(a/y+1 )5/2_(a/y+1_LfL)5/2] / [(a/y+1 )5/2_(a/y)5/2]

where L =Length of Curb Opening to Intercept Entire Flow (ft)
Q =Flow Approaching Gutter (cfs)
Lj =Length of Curb Opening (ft)

Qj =Interception Capacity (cfs)

y =Depth Flow in Approaching Gutter (ft)
a =Depth of Inlet Depression (ft)
Fr =Clogging Factor

n = Manning's Coefficient for Asphalt
S =Cross-Slope of Street
Z =Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.25 ft

Length of Curb Opening to Intercept Entire Flow:

•
L=

Interception Capacity of Inlet:

Q;=

Bypassed by Current Inlet:

Q-Q;=

Recommend ADOT C-15.20, L=10'

9.63

1.82

-0.25

ft

cfs

cfs



INCA ENGINEERS INC

ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

RAY ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2' Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-6

12/19/02

0.25 ft
1.90 cfs
0.00 cfs

13.58 ft
0.80

0.015
0.0047 fUft

0.025 fUft

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y = [Qn/(.56ZS 1
/
2

)]3/8

L =Q 1 .7Fr(a+y)3/2{1-[1-y/(a+y)]5/2}

Qj =Q [(aty+1)5/2_(a/y+1_L/L)5/2] 1[(a/y+1)5/2_(a/y)5/2]

where L = Length of Curb Opening to Intercept Entire Flow (ft)
Q =Flow Approaching Gutter (cfs)
Lj =Length of Curb Opening (ft)

Qj =Interception Capacity (cfs)
y =Depth Flow in Approaching Gutter (ft)
a =Depth of Inlet Depression (ft)
Fr =Clogging Factor

n =Manning's ·Coefficient for Asphalt
S =Cross-Slope of Street
Z =Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.22 ft

Length of Curb Opening to Intercept Entire Flow:

L= 13.03 ft

Interception Capacity of Inlet:

Qj=

Bypassed by Current Inlet:

Q-Q;=

1.94

-0.04

cfs

cfs

Recommend ADOT C-15.20, L=10'



• ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

RAY ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2' Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-7

12/19/02

0.25 ft
1.94 cfs
0.00 cfs

20.58 ft
0.80

0.015
0.0066 ftlft

0.025 ftlft

•

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y =[Qn/(.56ZS1/2
)]3/8

L =Q 1 .7Fr(a+y)3/2{1-[1-y/(a+y)]5/2}

Qj =Q [(a/y+1 )5/2_(a/y+1_L/L)5/2] 1[(a/y+1 )5/2_(a/y)5/2]

where L =Length of Curb Opening to Intercept Entire Flow (ft)
Q =Flow Approaching Gutter (cfs)
Lj =Length of Curb Opening (ft)

q =Interception Capacity (cfs)

y =Depth Flow in Approaching Gutter (ft)
a =Depth of Inlet Depression (ft)
Fr =Clogging Factor

n =Manning's Coefficient for Asphalt
S =Cross-Slope of Street
Z =Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.21 ft

Length of Curb Opening to Intercept Entire Flow:

L=

Interception Capacity of Inlet:

Q;=

• Bypassed by Current Inlet:

Q-Qi =

Recommend ADOT C-15.20, L=17'

14.07

2.32

-0.38

ft

cfs

cfs



ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

RAY ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2' Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-8

12/19/02

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y =[Qn/(.56ZS 1J2 )]3J8

L =Q 1 .7Fr(a+y)3J2{1_[1_y/(a+y)]5J2}

0; =Q [(a/y+1)5J2_(a/y+1_L/L)5J2] 1[(a/y+1)5J2_(a/y)5J2]

0.25 ft
1.96 cfs
0.00 cfs

20.58 ft
0.80

0.015
0.0066 ftlft

0.025 ftlft

where L =Length of Curb Opening to Intercept Entire Flow (ft)
Q =Flow Approaching Gutter (cfs)
Lj =Length of Curb Opening (ft)

Qj =Interception Capacity (cfs)
y =Depth Flow in Approaching Gutter (ft)
a =Depth of Inlet Depression (ft)
Fr =Clogging Factor

n =Manning's Coefficient for Asphalt
S =Cross-Slope of Street
Z =Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.21 ft

Length of Curb Opening to Intercept Entire Flow:

L = 14.16 ft

'I
j

Interception Capacity of Inlet:

Q;=

Bypassed by Current Inlet:

Q - Qj =

Recommend ADOT C-15.20, L=17'

2.34

-0.38

cfs

cfs



• ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

RAY ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2' Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-9

12/19/02

•

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y =[Qn/(.56ZS1/2)]3/8

L =Q 1.7Fr(a+y)3/2{1_[1_y/(a+y)]5/2}

Qj =Q [(a/y+1 )5/2_(a/y+1_L/L)5/2] 1[(a/y+1 )5/2_(a/y)5/2]

0.25 ft
1.86 cfs
0.00 cfs

13.58 ft
0.80

0.015
0.0024 ft/ft

0.025 ft/ft

where L = Length of Curb Opening to Intercept Entire Flow (ft)
Q =Flow Approaching Gutter (cfs)
Lj =Length of Curb Opening (ft)

0; =Interception Capacity (cfs)
y = Depth Flow in Approaching Gutter (ft)
a =Depth of Inlet Depression (ft)
Fr =Clogging Factor

n =Manning's Coefficient for Asphalt
S =Cross-Slope of Street
Z =Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.25 ft

Length of Curb Opening to Intercept Entire Flow:

•
L=

Interception Capacity of Inlet:

Q1=

Bypassed by Current Inlet: (

Q-Q;=

Recommend ADOT C-15.20, L=10'

11.32

2.03

-0.17

ft

cfs

cfs



ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

RAY ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2' Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-10

12/19/02

)

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y =[Qn/(.56ZS1
/
2

)]3/8

L =Q 1.7Fr(a+y)3/2{1_[1_y/(a+y)]5/2}

Qj =Q [(a/y+1 )5/2_(a1y+1_L/L)5/2] 1[(a/y+1 )5/2_(a/y)5/2]

0.25 ft
1.86 cfs
0.00 cfs

13.58 ft
0.80

0.015
0.0024 ftIft

0.025 ftIft

where L =Length of Curb Opening to Intercept Entire Flow (ft)
Q =Flow Approaching Gutter (cfs)
Lj =Length of Curb Opening (ft)

Qj =Interception Capacity (cfs)
y =Depth Flow in Approaching Gutter (ft)
a =Depth of Inlet Depression (ft)
Fr =Clogging Factor

n =Manning's Coefficient for Asphalt
S =Cross-Slope of Street
Z =Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.25 ft

Length of Curb Opening to Intercept Entire Flow:

L=

Interception Capacity of Inlet:

Qj=

Bypassed by Current Inlet:

Q-Qj =

Recommend ADOT C-15.20, L=10'

11.32

2.03

-0.17

ft

cfs

cfs



• ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

RAY ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2' Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-11

12/19/02

•

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y =[Qn/(.56ZS1/2 )]3/8

L =Q 1 .7Fr(a+y)3/2{1_[1_y/(a+y)]5/2}

Qj =Q [(a/y+1 )512_(a/y+1_L/L)5/2] 1[(a/y+1 )512_(a/y)5/2]

0.25 fl
2.83 cfs
0.00 cfs

20.58 fl
0.80

0.015
0.0116 ftlfl

0.025 ftlfl

where L =Length of Curb Opening to Intercept Entire Flow (ft)
Q =Flow Approaching Gutter (cfs)
Lj =Length of Curb Opening (ft)
Qj = Interception Capacity (cfs)

y =Depth Flow in Approaching Gutter (ft)
a = Depth of Inlet Depression (ft)
Fr =Clogging Factor

n =Manning's Coefficient for Asphalt
S =Cross-Slope of Street
Z =Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.22 ft

Length of Curb Opening to Intercept Entire Flow:

•
L=

Interception Capacity of Inlet:

Qj=

Bypassed by Current Inlet:

Q-Qj =

Recommend ADOT C-15.20, L=17'

19.78

2.89

-0.06

ft

cfs

cfs



ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

RAY ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2' Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-12

12/19/02

0.25 ft
1.49 cfs
0.00 cfs

13.58 ft
0.80

0.015
0.0106 ftIft

0.025 ftIft

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y =[Qn/(.56ZS1/2 )]3/B

L =Q 1.7F,(a+y)3/2{1_[1_y/(a+y)]5/2}

Q; =Q [(a/y+1 )512_(a/y+1_L/L)5/2] 1[(a/y+1 )5/2_(a/y)5/2]

where L =Length of Curb Opening to Intercept Entire Flow (ft)
Q =Flow Approaching Gutter (cfs)
Lj =Length of Curb Opening (ft)

Q; =Interception Capacity (cfs)
y = Depth Flow in Approaching Gutter (ft)
a =Depth of Inlet Depression (ft)
F, =Clogging Factor

n =Manning's Coefficient for Asphalt
S =Cross-Slope of Street
Z =Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.18 ft

Length of Curb Opening to Intercept Entire Flow:

L= 13.01 ft

Interception Capacity of Inlet:

Qj=

Bypassed by Current Inlet:

O-Oj=

1.53

-0.04

cfs

cfs

Recommend ADOT C-15.20, L=10'



• ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

RAY ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2' Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-13

12/23/02

•

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y =[Qn/(.56ZS1/
2

)]3/8

L =Q 1 .7F~a+y)3/2{1_[1_y/(a+y)]5/2}

Qj ~ Q [(a/y+1 )5/2_(a/y+1_L/L)5/2] 1[(a/y+1 )512_(a/y)5/2]

0.25 ft
0.87 cfs
0.00 cfs
9.58 ft
0.80

0.015
0.0096 ft/ft

0.025 ft/ft

where L =Length of Curb Opening to Intercept Entire Flow (ft)
Q = Flow Approaching Gutter (cfs)
Lj = Length of Curb Opening (ft)
Qj =Interception Capacity (cfs)

y =Depth Flow in Approaching Gutter (ft)
a =Depth of Inlet Depression (ft)
Fr =Clogging Factor

n =Manning's Coefficient for Asphalt
S =Cross-Slope of Street
Z =Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.15 ft

Length of Curb Opening to Intercept Entire Flow:

L=

Interception Capacity of Inlet:

Q;=

• Bypassed by Current Inlet:

Q-Q;=

Recommend ADOT C-15.20, L=6'

9.10

0.90

-0.03

ft

cfs

cfs



ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

RAY ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2' Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-13A

12/20102

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y =[Qn/(.56ZS 1
/
2

)]3/8

L =Q 1 .7Fr(a+y)3/2{1_[1_y/(a+y)]5/2}

Qj =Q [(a/y+1 )5/2-(a/y+1-L/L)5/2] 1[(a/y+1 )5/2_(a/y)5/2]

0.25 ft
0.61 cfs
0.00 cfs
6.58 ft
0.80

0.015
0.0047 tuft

0.025 tuft

where L =Length of Curb Opening to Intercept Entire Flow (ft)
Q =Flow Approaching Gutter (cfs)
Lj =Length of Curb Opening (ft)

Qj =Interception Capacity (cfs)

y =Depth Flow in Approaching Gutter (ft)
a =Depth of Inlet Depression (ft)
Fr =Clogging Factor

n =Manning's Coefficient for Asphalt
S =Cross-Slope of Street
Z =Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.15 ft

Length of Curb Opening to Intercept Entire Flow:

L=

Interception Capacity of Inlet:

Qj=

Bypassed by Current Inlet:

Q -Qj =
Recommend ADOT C-15.20, L=3'

6.38

0.62

-0.01

ft

cfs

cfs



ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

RAY ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2' Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-14

12/20102

•

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y =[Qn/(.56ZS 1
/
2

)]3/8

L =Q 1 .7Fr(a+y)3/2{1_[1_y/(a+y)]5/2}

0; =Q [(a/y+1 )5/2_(a/y+1_L/L)5/2] 1[(a/y+1 )5/2_(a/y)5/2]

0.25 ft
0.47 cfs
0.00 cfs
6.58 ft
0.80

0.015
0.0105 ft/ft

0.025 ft/ft

where L =Length of Curb Opening to Intercept Entire Flow (ft)
Q =Flow Approaching Gutter (cfs)
Lj =Length of Curb Opening (ft)
Qj =Interception Capacity (cfs)

y =Depth Flow in Approaching Gutter (ft)
a =Depth of Inlet Depression (ft)
Fr =Clogging Factor

n =Manning's Coefficient for Asphalt
S =Cross-Slope of Street
Z =Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.11 ft

Length of Curb Opening to Intercept Entire Flow:

•
L=

Interception Capacity of Inlet:

Qj=

Bypassed by Current Inlet:

Q-Qj =

Recommend ADOT C-15.20, L=3'

6.26

0.49

-0.02

ft

cfs

cfs



SUMP CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

GILBERT ROAD

GILBERT, ARIZONA

Calculation of ADOT Std. Det. C-15.20 Catch Basin in a sump - Depressed Inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600

DA-15 & 17

1/30/03

Known Values:
Longitudinal Slope (S)
Flow from Catchment (Q)
Carryover from Previous Inlet (Qc)
Sump (ds)
Clogging Factor (Fr)
Width of Depression (W)
Manning's Coefficient (n)
Cross-Slope of Street (Sx)

Calculated Values:

Referenced Equations:

LT =((Q+Qc / (Cwd15Fr))-1.8W)

Qj =Cw(L+1.8W)d15xFr

0.0165 ft/ft
2.87 cfs
0.00 cfs
0.25 ft
0.50
1.42 ft

0.015
0.022 ft/ft

}

where LT =Length of Curb Opening to Intercept Entire Flow (ft) Based on

the Greater of d or ds.

d = Depth Approaching Catch Basin at Normal Slope (ft)

ds =Depth of Sump (ft)

L =Design Length of Curb Opening (ft)

Fr = Clogging Factor
Cw=2.3 (Weir Coefficient)

W =Width of Depression (ft)
0; =Interception Capacity of Inlet (cfs)

Total Flow Approaching Catch Basin (Q+Qc): 2.87 cfs

Depth of Flow in Approaching Gutter (d): 0.23 ft Flowmaster

Greater of d or ds: 0.25
Length of Curb Opening to Intercept Entire Flow (LT): 17.41 ft

Design Length of Curb Opening (L): 20.58 ft

Interception Capacity of Inlet (Qi): 3.33 cfs

Bypassed by Current Inlet (Q+Qc-Qi): 0.00 cfs

UHyrdo/Drainage/sump.xls



•
SUMP CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

GILBERT ROAD

GILBERT, ARIZONA

Calculation of ADOT Std. Det. C-15.20 Catch Basin in a sump - Depressed Inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600

DA-16 & 18

1/30/03

•

Known Values:
Longitudinal Slope (S)
Flow from Catchment (Q)
Carryover from Previous Inlet (Qc)
Sump (ds)
Clogging Factor (Fr)
Width of Depression (W)
Manning's Coefficient (n)
Cross-Slope of Street (Sx)

Calculated Values:

Referenced Equations:

LT =«Q+Qc / (Cwd1
.
5Fr))-1.8W)

q =Cw(L+1.8W)d1
.
5xFr

0.0165 tUft
3.21 cfs
0.00 cfs
0.25 ft
0.50
1.42 ft

0.015
0.022 tUft

where LT =Length of Curb Opening to Intercept Entire Flow (ft) Based on

the Greater of d or ds.

d =Depth Approaching Catch Basin at Normal Slope (ft)

ds =Depth of Sump (tt)

L =Design Length of Curb Opening (tt)

Fr =Clogging Factor
Cw=2.3 (Weir Coefficient)

W =Width of Depression (ft)
Qj =Interception Capacity of Inlet (cfs)

Total Flow Approaching Catch Basin (Q+Qc): 3.21 cfs

Depth of Flow in Approaching Gutter (d): 0.23 ft Flowmaster

Greater of d or ds: 0.25
Length of Curb Opening to Intercept Entire Flow (LT): 19.77 ft

Design Length of Curb Opening (L): 20.58 ft

Interception Capacity of Inlet (Qi): 3.33 cfs

Bypassed by Current Inlet (Q+Qc-Qi): 0.00 cfs

UHyrdolDrainage/sump.xls



ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

RAY ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2' Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-19

12/23/02

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y =[Qn/(.56ZS 1/2)]3/8

L =Q 1.7Fr(a+y)3/2{1-[1-y/(a+y)]5/2}

Qj =Q [(a/y+1 )512_(a/y+1_L/L)5/2] 1[(a/y+1 )512_(a/y)5/2]

0.25 ft
2.49 cfs
0.00 cfs

20.58 ft
0.80

0.015
0.0122 ftlft

0.028 ftlft

where L =Length of Curb Opening to Intercept Entire Flow (ft)
Q =Flow Approaching Gutter (cfs)
Lj =Length of Curb Opening (ft)
Qj =Interception Capacity (cfs)

y =Depth Flow in Approaching Gutter (ft)
a =Depth of Inlet Depression (ft)
Fr =Clogging Factor

n =Manning's Coefficient for Asphalt
S = Cross-Slope of Street
Z =Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.22 ft

Length of Curb Opening to Intercept Entire Flow:

L = 17.67

Interception Capacity of Inlet:

ft

Q;=

Bypassed by Current Inlet:

Q-Q;=

Recommend ADOT C-15.20, L=17'

2.70

-0.21

cfs

cfs



• ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

RAY ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2' Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-20

1/30103

•

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y =[Qn/(.56ZS 1
/
2

)]3/8

L = Q 1.7Fr(a+y)3/2{1_[1_y/(a+y)]5/2}

Qj = Q [(a/y+1 )5/2_(a/y+1_L/L)5/2] 1 [(a/y+1 )5/2_(a/y)5/2]

0.25 ft
1.78 cfs
0.00 cfs

13.58 ft
0.80

0.015
0.0124 ftlft

0.040 ftlft

where L =Length of Curb Opening to Intercept Entire Flow (ft)
Q =Flow Approaching Gutter (cfs)
Lj =Length of Curb Opening (ft)

Qj =Interception Capacity (cfs)
y = Depth Flow in Approaching Gutter (ft)
a =Depth of Inlet Depression (ft)
Fr = Clogging Factor

n =Manning's Coefficient for Asphalt
S =Cross-Slope of Street
Z = Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.22 ft

Length of Curb Opening to Intercept Entire Flow:

•
L=

Interception Capacity of Inlet:

Qj=

Bypassed by Current Inlet: ::

Q-Qj =

Recommend ADOT C-15.20, L=17'

12.57

1.86

-0.08

ft

cfs

cfs



ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

RAY ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2' Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-21

12/23/02

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y =[Qn/(.56ZS 1
/
2

)]3/8

L =Q 1.7Fr(a+y)3/2{1_[1_y/(a+y)]5/2}

Qr= Q [(a/y+1 )5/2_(a/y+1_L/L)5/2] 1[(a/y+1 )5/2_(a/y)5/2]

0.25 ft
1.58 cfs
0.00 cfs

13.58 ft
0.80

0.015
0.0081 ft/ft
0.025 ft/ft

where L =Length of Curb Opening to Intercept Entire Flow (ft)
Q =Flow Approaching Gutter (cfs)
Lj = Length of Curb Opening (ft)
Q; =Interception Capacity (cfs)
y =Depth Flow in Approaching Gutter (ft)
a =Depth of Inlet Depression (ft)
Fr =Clogging Factor

n =Manning's Coefficient for Asphalt
S =Cross-Slope of Street
Z =Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.19 ft

Length of Curb Opening to Intercept Entire Flow:

L=

Interception Capacity of Inlet:

Qj=

Bypassed by Current Inlet:

Q - Or =
Recommend ADOT C-15.20, L=10'

12.84

1.63

-0.05

ft

cfs

cfs



• ON-GRADE CURB OPENING INLET CAPACITY
Site:

Location:

Description:

References:

Concentration Point:

Date:

RAY ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2' Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-22

12/23/02

•

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y =[Qn/(.56ZS 1/2)]3/8

L =Q 1 .7Fr(a+y)3/2{1-[1-y/(a+y)]5/2}

Qj =Q [(a/y+1 )512-(a/y+1_L/L)5/2] 1[(a/y+1 )5/2_(a/y)5/2]

0.25 ft
1.32 cfs
0.00 cfs

13.58 ft
0.80

0.015
0.0091 ft/ft

0.025 ft/ft

where L =Length of Curb Opening to Intercept Entire Flow (ft)
Q =Flow Approaching Gutter (cfs)
Lj =Length of Curb Opening (ft)
Qj =Interception Capacity (cfs)

y =Depth Flow in Approaching Gutter (ft)
a =Depth of Inlet Depression (ft)
Fr =Clogging Factor

n =Manning's Coefficient for Asphalt
S =Cross-Slope of Street
Z =Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.17 ft

Length of Curb Opening to Intercept Entire Flow:

•
L=

Interception Capacity of Inlet:

Q;=

Bypassed by Current Inlet:

Q-Q;=

Recommend ADOT C-15.20, L=10'

11.72

1.44

-0.12

ft

cfs

cfs



)

ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

RAY ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2' Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-23

12/23/02

0.25 ft
0.86 cfs
0.00 cfs
9.58 ft
0.80

0.015
0.0119 ftlft

0.033 ftlft

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y =[Qn/(.56ZS 1/2)]3/8

L =Q 1 .7Fr(a+y)3/2{1_[1_y/(a+y)]5/2}

Q; =Q [(aly+1 )5/2-(a/y+1-L/L)5/2] 1[(a/y+1 )5/2_(a/y)5/2]

where L =Length of Curb Opening to Intercept Entire Flow (ft)
Q =Flow Approaching Gutter (cfs)
L; =Length of Curb Opening (ft)
Q; = Interception Capacity (cfs)

y =Depth Flow in Approaching Gutter (ft)
a = Depth of Inlet Depression (ft)
Fr = Clogging Factor

n =Manning's Coefficient for Asphalt
S =Cross-Slope of Street
Z =Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.15 ft

Length of Curb Opening to Intercept Entire Flow:

L= 8.47 ft

, )

Interception Capacity of Inlet:

Q;=

Bypassed by Current Inlet:

Q-Q;=

0.93

-0.07

cfs

cfs

Recommend ADOT C-15.20, L=6'



• ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point

Date:

RAY ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2' Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-24

12/23/02

•

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y =[On/(.56ZS1
/
2

)]3/8

L =01 .7Fr(a+y)3/2{1_[1_y/(a+y)]5/2}

OJ = 0 [(aly+1 )5/2_(aly+1_L/L)5/2] 1[(aly+1 )5/2_(a/y)5/2]

0.25 ft
1.22 cfs
0.00 cfs
9.58 ft
0.80

0.015
0.0023 ft/ft

0.033 ft/ft
--

where L =Length of Curb Opening to Intercept Entire Flow (ft)
0= Flow Approaching Gutter (cfs)
Lj =Length of Curb Opening (ft)
OJ =Interception Capacity (cfs)
y =Depth Flow in Approaching Gutter (ft)
a =Depth of Inlet Depression (ft)
Fr =Clogging Factor

n =Manning's Coefficient for Asphalt
S =Cross-Slope of Street
Z =Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.24 ft

Length of Curb Opening to Intercept Entire Flow:

•
L=

Interception Capacity of Inlet:

0;=

Bypassed by Current Inlet:

Q -Qj =

Recommend ADOT C-15.20, L=6'

7.78

1.35

-0.13

ft

cfs

cfs



)
ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

GILBERT ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2' Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-25

12/23/02

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y =[Qn/(.56ZS1/2)]3/8

L =Q 1 .7Fr(a+y)3/2{1_[1_y/(a+y)]5/2}

Q; =Q [(a/y+1 )512_(a/y+1_L/L)5/2] 1 [(a/y+1 )512_(a/y)5/2]

0.25 ft
0.53 cfs
0.00 cfs
6.58 ft
0.80

0.015
0.0083 ft/ft

0.025 ft/ft

where L =Length of Curb Opening to Intercept Entire Flow (ft)
Q =Flow Approaching Gutter (cfs)
Lj =Length of Curb Opening (ft)
Q; =Interception Capacity (cfs)

y =Depth Flow in Approaching Gutter (ft)
a = Depth of Inlet Depression (ft)
Fr = Clogging Factor

n =Manning's Coefficient for Asphalt
S =Cross-Slope of Street
Z =Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.12 ft

Length of Curb Opening to Intercept Entire Flow:

L=

Interception Capacity of Inlet:

Qj=

Bypassed by Current Inlet:

Q-Qj =

Recommend ADOT C-15.20, L=3'

6.48

0.54

-0.01

ft

cfs

cfs



• ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

GILBERT ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2' Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-26

12/23/02

•

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y = [Qn/(.56ZS 112
)]3/8

L = Q 1.7Fr(a+y)3/2{1-[1-y/(a+y)]5/2}

Qj =Q [(a1y+1 )5/2_(aly+1_L/L)5/2]1 [(a/y+1 )512_(a1y)5/2]

0.25 ft
0.61 cfs
0.00 cfs
9.58 ft
0.80

0.015
0.0080 ftIft

0.015 ftIft

where L =Length of Curb Opening to Intercept Entire Flow (ft)
Q =Flow Approaching Gutter (cfs)
Lj =Length of Curb Opening (ft)

0; =Interception Capacity (cfs)

y =Depth Flow in Approaching Gutter (ft)
a =Depth of Inlet Depression (ft)
Fr =Clogging Factor

n =Manning's Coefficient for Asphalt
S =Cross-Slope of Street
Z =Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.11 ft

Length of Curb Opening to Intercept Entire Flow:

•
L=

Interception Capacity of Inlet:

Qj=

Bypassed by Current Inlet:
I

Q -Qj =

Recommend ADOT C-15.20, L=6'

8.47

0.67

-0.06

ft

cfs

cfs



ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

GILBERT ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2' Catch Basin Opening on grade -depressed inlet

Town of Gilbect Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-27

12/23/02

0.25 ft
2.20 cfs
0.00 cfs

20.58 ft
0.80

0.015
0.0310 ftlft

0.040 ftlft

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y =[Qn/(.56ZS 1/2)]3/8

L = Q 1 .7Fr(a+y)3/2{1_[1_y/(a+y)]5/2}

Qj =Q [(a/y+1 )5/2_(a1y+1_L/L)5/2] 1[(a/y+1 )512_(a/y)5/2]

where L =Length of Curb Opening to Intercept Entire Flow (ft)
Q = Flow Approaching Gutter (cfs)
Lj =Length of Curb Opening (ft)

Qj =Interception Capacity (cfs)

y =Depth Flow in Approaching Gutter (ft)
a =Depth of Inlet Depression (ft)
Fr =Clogging Factor

n =Manning's Coefficient for Asphalt
S =Cross-Slope of Street
Z = Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.20 ft

Length of Curb Opening to Intercept Entire Flow:

L=

Interception Capacity of Inlet:

Qj=

Bypassed by Current Inlet:

Q-Qj =

Recommend ADOT C-15.20, L=17'

17.04

2.44

-0.24

ft

cfs

cfs



• ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

GILBERT ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2 Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-28

12/23/02

0.25 ft
3.39 cfs
0.00 cfs

20.58 ft
0.80

0.015
0.0276 ftIft

0.040 ftIft

•

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y =[Qn/(.56Zs 1/2)]3/B

L = Q 1.7Fr(a+y)3/2{1-[1-y/(a+y)]5/2}

Q j =Q [(a1y+1)5/2_(a/y+1_L/L)5/2] 1[(a/y+1)5/2_(a/y)5/2]

where L =Length of Curb Opening to Intercept Entire Flow (ft)
Q =Flow Approaching Gutter (cfs)
Lj =Length of Curb Opening (ft)
q =Interception Capacity (cfs)

y =Depth Flow in Approaching Gutter (ft)
a =Depth of Inlet Depression (ft)
Fr = Clogging Factor

n =Manning's Coefficient for Asphalt
S =Cross-Slope of Street
Z =Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.24 ft

Length of Curb Opening to Intercept Entire Flow:

•
L=

Interception Capacity of Inlet:

Qj=

Bypassed by Current Inlet:

Q-Q;=

Recommend ADOT C-15.20, L=17'

21.82

3.28

0.11

ft

cfs

cfs TO DA-30



ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

GILBERT ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2 Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-29

12/23/02

0.25 ft
2.75 cfs
0.00 cfs

20.58 ft
0.80

0.015
0.0380 ftlft

0.040 ftlft

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y =[Qn/(.56ZS1/2
)]3/B

L =Q 1 .7Fr(a+y)312{1_[1_y/(a+y)]512}

Qj =Q [(a/y+1 )5/2_(a/y+1_L/L)5/2] 1[(a/y+1 )5/2_(a/y)5/2]

where L =Length of Curb Opening to Intercept Entire Flow (ft)
Q = Flow Approaching Gutter (cfs)
Lj =Length of Curb Opening (ft)

Qj =Interception Capacity (cfs)

y =Depth Flow in Approaching Gutter (ft)
a =Depth of Inlet Depression (ft)
Fr =Clogging Factor

n =Manning's Coefficient for Asphalt
S =Cross-Slope of Street
Z =Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.21 ft

Length of Curb Opening to Intercept Entire Flow:

L = 20.35 ft

Interception Capacity of Inlet:

Qj=

Bypassed by Current Inlet:

Q-Qj =

2.77

-0.02

cfs

cfs

Recommend ADOT C-15.20, L=17'



• ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

GILBERT ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2 Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-30

1/30103

•

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y =[Qn/(.56ZS1
/
2

)]3/B

L =Q 1.7Fr(a+y)3/2{1_[1_y/(a+y)]5/2}

Qj =Q [(a/y+1 )5/2_(a/y+1_L/L)5/2] 1 [(a/y+1 )5/2_(a/y)5/2]

0.25 ft
3.97 cfs
0.43 cfs

31.08 ft
0.80

0.015
0.0346 ftlft

0.040 ftlft

FROM DA-28

where L =Length of Curb Opening to Intercept Entire Flow (ft)
Q =Flow Approaching Gutter (cfs)
Lj =Length of Curb Opening (ft)
Qj =Interception Capacity (cfs)
y =Depth Flow in Approaching Gutter (ft)
a =Depth of Inlet Depression (ft)
Fr =Clogging Factor

n =Manning's Coefficient for Asphalt
S =Cross-Slope of Street
Z =Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.25 ft

Length of Curb Opening to Intercept Entire Flow:

L=

Interception Capacity of Inlet:

Q;=

• Bypassed by Current Inlet:

Q -Q; =

Recommend ADOT C-15.20, L=17'

26.77

4.73

-0.33

ft

cfs

cfs



ON-GRADE CURB OPENING INLET CAPACITY
Site:

Location:

Description:

References:

Concentration Point:

Date:

GILBERT ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2 Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-31

12/23/02

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:,
y =[Qn/(.56ZS 1/2)]3/8

L =Q 1 .7Fr(a+y)3/2{1-[1-y/(a+y)]5/2}

Qj = Q [(a1y+1 )5/2_(a/y+1_L/L)5/2] 1[(a/y+1 )5/2_(a/y)5/2]

0.25 ft
1.25 cfs
0.00 cfs

13.58 ft
0.80

0.015
0.0313 ftIft

0.040 ftIft

where L = Length of Curb Opening to Intercept Entire Flow (ft)
Q = Flow Approaching Gutter (cfs)
Lj = Length of Curb Opening (ft)
0; = Interception Capacity (cfs)

y = Depth Flow in Approaching Gutter (ft)
a = Depth of Inlet Depression (ft)
Fr = Clogging Factor

n = Manning's Coefficient for Asphalt
S = Cross-Slope of Street
Z = Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.16 ft

Length of Curb Opening to Intercept Entire Flow:

L = 11.97 ft

Interception Capacity of Inlet:

Qj=

Bypassed by Current Inlet: {

Q-Q;=

Recommend ADOT C-15.20, L=10'

1.35

-0.10

cfs

cfs



•
SUMP CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

GILBERT ROAD

GILBERT, ARIZONA

Calculation of ADOT Std. Del. C-15.20 Catch Basin in a sump - Depressed Inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600

DA-33 & 35

1/30/03

•

Known Values:
Longitudinal Slope (S)
Flow from Catchment (0)
Carryover from Previous Inlet (Oc)
Sump (ds)
Clogging Factor (Fr)
Width of Depression (W)
Manning's Coefficient (n)
Cross-Slope of Street (Sx)

Calculated Values:

Referenced Equations:

LT = ((O+Oc / (Cwd1
.
5Fr))-1.8W)

OJ =Cw(L+1.8W)d15xFr

0.0200 tUft
4.85 cfs
0.00 cfs
0.25 ft
0.50
1.42 ft

0.015
0.040 tUft

•

where LT =Length of Curb Opening to Intercept Entire Flow (ft) Based on

the Greater of d or ds.

d =Depth Approaching Catch Basin at Normal Slope (ft)

ds =Depth of Sump (ft)

L =Design Length of Curb Opening (ft)

Fr =Clogging Factor
Cw=2.3 (Weir Coefficient)

W = Width of Depression (ft)
OJ = Interception Capacity of Inlet (cfs)

Total Flow Approaching Catch Basin (Q+Qc): 4.85 cfs

Depth of Flow in Approaching Gutter (d): 0.23 ft

Greater of d or ds: 0.25

Length of Curb Opening to Intercept Entire Flow (LT): 31.18 ft

Design Length of Curb Opening (L): 38.08 ft

Interception Capacity of Inlet (Qi): 5.84 cfs

Bypassed by Current Inlet (Q+Qc-Qi): 0.00 cfs

UHyrdo/Orainage/sump.xls



SUMP CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

GILBERT ROAD

GILBERT, ARIZONA

Calculation of ADOT Std. Del. C-15.20 Catch Basin in a sump - Depressed Inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600

DA-34 & 36

1/30/03

Known Values:
Longitudinal Slope (S)
Flow from Catchment (Q)
Carryover from Previous Inlet (Qc)
Sump (ds)
Clogging Factor (Fr)
Width of Depression (W)
Manning's Coefficient (n)
Cross-Slope of Street (Sx)

Calculated Values:

Referenced Equations:

LT =((Q+Qc / (Cwd1
.
5Fr))-1.8W)

Qj =Cw(L+1.8W)d15xFr

0.0070 ft/ft
6.28 cfs
0.00 cfs
0.25 ft
0.50
1.42 ft

0.015
0.040 ft/ft

where LT =Length of Curb Opening to Intercept Entire Flow (ft) Based on

the Greater of d or ds.

d =Depth Approaching Catch Basin at Normal Slope (ft)

ds =Depth of Sump (ft)

L =Design Length of Curb Opening (ft)

Fr =Clogging Factor
Cw=2.3 (Weir Coefficient)

W = Width of Depression (ft)
Qj = Interception Capacity of Inlet (cfs)

Total Flow Approaching Catch Basin (Q+Qc): 6.28 cfs

Depth of Flow in Approaching Gutter (d): 0.30 ft Flowmaster

Greater of d or ds: 0.30
Length of Curb Opening to Intercept Entire Flow (LT): 30.68 ft

Design Length of Curb Opening (L): 38.08 ft

Interception Capacity of Inlet (Qi): 7.68 cfs

Bypassed by Current Inlet (Q+Qc-Qi): 0.00 cfs

UHyrdo/Drainage/sump.xls



-.
ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

GILBERT ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2 Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-37

12/23/02

•

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y =[Qn/(.56ZS1
/
2

)]3/8

L =Q 1 .7Fr(a+y)3/2{1-[1-y/(a+y)t'2}

Qj =Q [(a/y+1 )5/2_(a/y+1_L/L)5/2] 1[(a/y+1 )5/2_(a/y)5/2]

0.25 ft
2.20 efs
0.00 cfs

20.58 ft
0.80

0.015
0.0381 ftlft

0.040 ftlft

where L =Length of Curb Opening to Intercept Entire Flow (ft)
Q =Flow Approaching Gutter (cfs)
Lj =Length of Curb Opening (ft)
Qj =Interception Capacity (cfs)
y =Depth Flow in Approaching Gutter (ft)
a =Depth of Inlet Depression (ft)
Fr =Clogging Factor

n = Manning's Coefficient for Asphalt
S =Cross-Slope of Street
Z =Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.19 ft

Length of Curb Opening to Intercept Entire Flow:

L=

Interception Capacity of Inlet:

Qj=

• Bypassed by Current Inlet:

Q -Qj=

Recommend ADOT C-15.20, L=17'

17.71

2.40

-0.20

ft

cfs

cfs



ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

GILBERT ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2 Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-38

12/23/02

0.25 ft
2.20 cfs
0.00 cfs

20.58 ft
0.80

0.015
0.0230 ftlft

0.040 ftlft

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y =[Qn/(.56ZS1/
2

)]3/8

L =Q 1.7F,(a+y)3/2{1_[1_y/(a+y)]5/2}

Qj =Q [(a/y+1 )5/2_(a/y+1_L/L)5/2] 1[(a/y+1 )5/2_(a/y)5/2]

where L =Length of Curb Opening to Intercept Entire Flow (ft)
Q =Flow Approaching Gutter (cfs)
Lj =Length of Curb Opening (ft)

Qj =Interception Capacity (cfs)

y =Depth Flow in Approaching Gutter (ft)
a =Depth of Inlet Depression (ft)
F, =Clogging Factor

n =Manning's Coefficient for Asphalt
S =Cross-Slope of Street
Z = Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.21 ft

Length of Curb Opening to Intercept Entire Flow:

L = 16.11 ft

Interception Capacity of Inlet:

Q;=

Bypassed by Current Inlet:

Q-Q;=

Recommend ADOT C-15.20, L=1T

2.50

-0.30

cfs

cfs



•
ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

GILBERT ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2 Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-39

12/23/02

•

Known Values:

Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y =[Qn/(.56ZS1/2 )]3/8

L =Q 1.7Fr(a+y)3/2{1_[1_y/(a+y)]5/2}

Qj =Q [(a/y+1 )5/2_(a/y+1_L/L)5/2] 1[(a/y+1 )512_(a/y)5/2]

0.25 ft
2.33 cfs
0.00 cfs

20.58 ft
0.80

0.015
0.0306 ftlft

0.040 ftlft

where L =Length of Curb Opening to Intercept Entire Flow (ft)
Q =Flow Approaching Gutter (cfs)
Lj =Length of Curb Opening (ft)

q =Interception Capacity (cfs)

y =Depth Flow in Approaching Gutter (ft)
a =Depth of Inlet Depression (ft)
Fr =Clogging Factor

n =Manning's Coefficient for Asphalt
S =Cross-Slope of Street
Z =Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.20 ft

ft

cfs

cfs

2.54

-0.21

Length of Curb Opening to Intercept Entire Flow:

L = 17.62

Interception Capacity of Inlet:

Qj=

Bypassed by Current Inlet:

Q-Q;=•
Recommend ADOT C-15.20, L=17'



)

ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

GILBERT ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2 Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-40

12/23/02

0.25 ft
2.33 cfs
0.00 cfs

20.58 ft
0.80

0.015
0.0306 ftlft

0.040 ftlft

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y =[Qn/(.56ZS1
/
2

)]3/8

L =Q 1 .7Fr(a+y)3/2{1-[1-y/(a+y)]5/2}

Q; =Q [(a/y+1 )5/2-(a/y+1_L/L)5/2] 1[(a/y+1 )5/2_(a/y)5/2]

where L =Length of Curb Opening to Intercept Entire Flow (ft)
Q =Flow Approaching Gutter (cfs)
Lj =Length of Curb Opening (ft)

0; = Interception Capacity (cfs)
y =Depth Flow in Approaching Gutter (ft)
a = Depth of Inlet Depression (ft)
Fr =Clogging Factor

n =Manning's Coefficient for Asphalt
S =Cross-Slope of Street
Z =Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.20 ft

2.54

Length of Curb Opening to Intercept Entire Flow:

L = 17.62

Interception Capacity of Inlet:

Qj=

ft

cfs

Bypassed by Current Inlet:

Q-Q;= -0.21 cfs

Recommend ADOT C-15.20, L=17'



• ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

GILBERT ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2 Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-41

12/23/02

•

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y =[Qn/(.56ZS1/2
)]3/8

L =Q 1.7Fr(a+y)3/2{1_[1_y/(a+y)]5/2}

0; =Q [(a/y+1 )5/2-(a/y+1-L/L)5/2] 1[(a/y+1 )5/2_(a/y)5/2]

0.25 ft
2.38 cfs
0.00 cfs

20.58 ft
0.80

0.015
0.0223 ft/ft

0.040 ft/ft

where L =Length of Curb Opening to Intercept Entire Flow (ft)
Q = Flow Approaching Gutter (cfs)
Lj =Length of Curb Opening (ft)
Qj =Interception Capacity (cfs)

y =Depth Flow in Approaching Gutter (ft)
a =Depth of Inlet Depression (ft)
Fr =Clogging Factor

n =Manning's Coefficient for Asphalt
S =Cross-Slope of Street
Z =Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.22 ft

Length of Curb Opening to Intercept Entire Flow:

•
L=

Interception Capacity of Inlet:

Qj=

Bypassed by Current Inlet: i

Q-Qj =
Recommend ADOT C-15.20, L=17'

16.83

2.64

-0.26

ft

cfs

cfs



ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

GILBERT ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2 Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-42

12/23/02

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y =[Qn/(.56ZS1/2)]3/8

L =Q 1.7Fr(a+y)3/2{1_[1_y/(a+y)]5/2}

Qj =Q [(a/y+1 )5/2_(a/y+1_L/L)5/2] 1[(a/y+1 )5/2_(a/y)5/2]

0.25 ft
2.38 cfs
0.00 cfs

20.58 ft
0.80

0.015
0.0225 ft/ft

0.040 ft/ft

where L =Length of Curb Opening to Intercept Entire Flow (ft)
Q =Flow Approaching Gutter (cfs)
Lj =Length of Curb Opening (ft)
Qj = Interception Capacity (cfs)

y =Depth Flow in Approaching Gutter (ft)
a =Depth of Inlet Depression (ft)
Fr =Clogging Factor

n =Manning's Coefficient for Asphalt
S =Cross-Slope of Street
Z =Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.22 ft

2.64

Length of Curb Opening to Intercept Entire Flow:

L = 16.85

Interception Capacity of Inlet:

Qj=

ft

cfs

Bypassed by Current Inlet:

Q-Q;=

Recommend ADOT C-15.20, L=1T

-0.26 cfs



• ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

GILBERT ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2 Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-43

12/23/02

0.25 ft
1.37 cfs
0.06 cfs
9.58 ft
0.80

0.015
0.0050 ftlft

0.040 ftlft

•

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y = [On/(.56ZS 1/2)]3/8

L =0 1.7F~a+y)3/2{1_[1_y/(a+y)]5/2}

OJ =0 [(a/y+1 )512_(a/y+1_L/L)5/2] 1[(a/y+1 )5/2_(a/y)5/2]

FROM DA-45

where L =Length of Curb Opening to Intercept Entire Flow (ft)
0= Flow Approaching Gutter (cfs)
Lj =Length of Curb Opening (ft)
OJ =Interception Capacity (cfs)

y =Depth Flow in Approaching Gutter (ft)
a =Depth of Inlet Depression (ft)
F, =Clogging Factor

n =Manning's Coefficient for Asphalt
S =Cross-Slope of Street
Z = Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.24 ft

ft

cfs

cfs

1.46

-0.03

Length of Curb Opening to Intercept Entire Flow:

L = 9.24

Interception Capacity of Inlet:

Qj=

Bypassed by Current Inlet:

Q-Q;=•
Recommend ADOT C-15.20, L=6'



ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

GILBERT ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2 Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-44

12/23/02

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y =[Qn/(.56ZS1/2
)]3/8

L =Q 1 .7Fr(a+y)3/2{1-[1-y/(a+y)]5/2}

Qj =Q [(a/y+1 )5/2_(a/y+1_L/L)5/2] 1 [(a/y+1 )5/2_(a/y)5/2]

0.25 ft
1.37 cfs
0.08 cfs

13.58 ft
0.80

0.015
0.0207 ftlft

0.040 ftlft

where L =Length of Curb Opening to Intercept Entire Flow (ft)
Q =Flow Approaching Gutter (cfs)
Lj =Length of Curb Opening (ft)

Qj =Interception Capacity (cfs)

y = Depth Flow in Approaching Gutter (ft)
a =Depth of Inlet Depression (ft)
Fr =Clogging Factor

n = Manning's Coefficient for Asphalt
S =Cross-Slope of Street
Z =Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.18 ft

1.55

Length of Curb Opening to Intercept Entire Flow:

L = 12.17

Interception Capacity of Inlet:

a;=

ft'

cfs

Bypassed by Current Inlet:

a-a;=

Recommend ADOT C-15.20, L=10'

-0.10 cfs



• ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

GILBERT ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2 Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-45

12/23/02

•

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y =[Qn/(.56ZS1/2 )]3/8

L =Q 1 .7Fr(a+y)3/2{1_[1_y/(a+y)]5/2}

Qj =Q [(a/y+1 )5/2_(a/y+1_L/L)5/2] 1[(a1y+1 )5/2_(a/y)5/2]

0.25 ft
1.69 cfs
0.00 cfs
9.58 ft
0.80

0.015
0.0050 ft/ft

0.040 ft/ft

where L =Length of Curb Opening to Intercept Entire Flow (ft)
Q =Flow Approaching Gutter (cfs)
Lj =Length of Curb Opening (ft)

Qj =Interception Capacity (cfs)

y =Depth Flow in Approaching Gutter (ft)
a =Depth of Inlet Depression (ft)
Fr =Clogging Factor

n =Manning's Coefficient for Asphalt
S = Cross-Slope of Street
Z =Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.25 ft

Length of Curb Opening to Intercept Entire Flow:

•
L=

Interception Capacity of Inlet:

Qj=

Bypassed by Current Inlet:

Q-Q;=

Recommend ADOT C-15.20, L=6'

10.25

1.63

0.06

ft

cfs

cfs TO DA-43



ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

GILBERT ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2 Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-46

12/23/02

0.25 ft
0.85 cfs
0.08 cfs
9.58 ft
0.80

0.015
0.0147 ftlft

0.040 ftlft

)

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y = [Qn/(.56ZS1
/
2

)]3/8

L =Q I .7Fr(a+y)3/2{1_[1_y/(a+y)]5/2}

Qj =Q [(a/y+1 )5/2_(a/y+1_L/L)5/2] I [(a/y+1 )512_(a/y)5/2]

where L =Length of Curb Opening to Intercept Entire Flow (ft)
Q =Flow Approaching Gutter (cfs)
Lj =Length of Curb Opening (ft)

Qj =Interception Capacity (cfs)
y =Depth Flow in Approaching Gutter (ft)
a =Depth of Inlet Depression (ft)
Fr =Clogging Factor

n =Manning's Coefficient for Asphalt
S =Cross-Slope of Street
Z = Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.17 ft

Length of Curb Opening to Intercept Entire Flow:

L=

Interception Capacity of Inlet:

Qj=

Bypassed by Current Inlet:

Q - Qj=

Recommend ADOT C-15.20, L=3'

8.64

0.99

-0.06

ft

cfs

cfs



• ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

GILBERT ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2 Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-47

12/23/02

0.25 ft
2.56 cfs
0.00 cfs

20.58 ft
0.80

0.015
0.0154 ftlft

0.040 ftlft

•

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y::: [Qn/(.56ZS1/2)]~8

L::: Q 1.7Fr(a+y)3/2{1_[1_y/(a+y)]5/2}

Qj ::: Q [(a/y+1 )5/2_(a/y+1_L/L)5/2] I [(a/y+1 )5/2_(a/y)5/2]

where L ::: Length of Curb Opening to Intercept Entire Flow (ft)
Q::: Flow Approaching Gutter (cfs)
Lj ::: Length of Curb Opening (ft)

Qj::: Interception Capacity (cfs)
y ::: Depth Flow in Approaching Gutter (ft)
a::: Depth of Inlet Depression (ft)
Fr ::: Clogging Factor

n ::: Manning's Coefficient for Asphalt
S ::: Cross-Slope of Street
Z ::: Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.24 ft

Length of Curb Opening to Intercept Entire Flow:

L=

Interception Capacity of Inlet:

Qj=

• Bypassed by Current Inlet:

Q-Oj =

Recommend ADOT C-15.20, L=17'

16.41

2.85

-0.29

ft

cfs

cfs



ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

GILBERT ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2 Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-48

12/23/02

0.25 ft
2.56 cfs
0.00 cfs

20.58 ft
0.80

0.015
0.0122 ftlft

0.040 ftlft

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y =[Qn/(.56ZS 1
/
2

)]3/8

L =Q 1 .7Fr(a+y)3/2{1_[1_y/(a+y)]5/2}

Qj =Q [(a/y+1 )5/2_(a/y+1_L/L)5/2] 1[(a/y+1 )5/2_(a/y)5/2]

where L =Length of Curb Opening to Intercept Entire Flow (ft)
Q =Flow Approaching Gutter (cfs)
Lj = Length of Curb Opening (ft)

q =Interception Capacity (cfs)

y =Depth Flow in Approaching Gutter (ft)
a = Depth of Inlet Depression (ft)
Fr = Clogging Factor

n =Manning's Coefficient for Asphalt
S = Cross-Slope of Street
Z =Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.25 ft

Length of Curb Opening to Intercept Entire Flow:

L = 15.69 ft

Interception Capacity of Inlet:

Qj=

Bypassed by Current Inlet:

Q-Qj =

2.89

-0.33

cfs

cfs

Recommend ADOT C-15.20, L=17'



• ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

GILBERT ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2 Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-49

12/23/02

•

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y =[On/(.56ZS 112
)]3/8

L =0 1.7Fr(a+y)3/2{1_[1_y/(a+y)]5/2}

OJ = 0 [(a/y+1 )5/2-(a1y+1-L/L)5/2] 1[(a1y+1 )5/2_(a/y)5/2]

0.25 ft
1.08 cfs
0.00 cfs
9.58 ft
0.80

0.015
0.0135 ftlft

0.040 ftlft

where L =Length of Curb Opening to Intercept Entire Flow (ft)
0= Flow Approaching Gutter (cfs)
Lj = Length of Curb Opening (ft)

OJ =Interception Capacity (cfs)
y =Depth Flow in Approaching Gutter (ft)
a =Depth of Inlet Depression (ft)
Fr =Clogging Factor

n =Manning's Coefficient for Asphalt
S =Cross-Slope of Street
Z =Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.18 ft

Length of Curb Opening to Intercept Entire Flow:

L=

Interception Capacity of Inlet:

Qj=

• Bypassed by Current Inlet:

Q -Qj=

Recommend ADOT C-15.20, L=6'

9.34

1.10

-0.02

ft

cfs

cfs



ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

GILBERT ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2 Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-50

12/23/02

0.25 ft
1.08 cfs
0.00 cfs
9.58 ft
0.80

0.015
0.0138 ftIft

0.040 ftIft

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y = [Qn/(.56ZS 1I2
)]3/8

L =Q 1.7Fr(a+y)3/2{1-[1-y/(a+y)]5/2}

0; =Q [(a/y+1 )5/2_(a/y+1_L/L)5/2] 1[(a/y+1 )5/2_(a/y)5/2]

where L = Length of Curb Opening to Intercept Entire Flow (ft)
Q =Flow Approaching Gutter (cfs)
Lj =Length of Curb Opening (ft)
Qj =Interception Capacity (cfs)

y =Depth Flow in Approaching Gutter (ft)
a = Depth of Inlet Depression (ft)
Fr =Clogging Factor

n =Manning's Coefficient for Asphalt
S =Cross-Slope of Street
Z =Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.18 ft

Length of Curb Opening to Intercept Entire Flow:

L = 9.38 ft

Interception Capacity of Inlet:

Qj=

Bypassed by Current Inlet:

Q-Qj =

1.09

-0.01

cfs

cfs

Recommend ADOT C-15.20, L=6'



• ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

GILBERT ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2 Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-51

12/23/02

•

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y =[Qn/(.56ZS1/2)]3/8

L =Q 1.7Fr(a+y)3/2{1_[1_y/(a+y)]5/2}

Qj =Q [(a/y+1 )5/2-(a/y+1-L/L)5/2] 1[(a/y+1 )5/2_(a/y)5/2]

0.25 ft
2.31 cfs
0.00 cfs

20.58 ft
0.80

0.015
0.0082 ftlft

0.025 ftlft

where L =Length of Curb Opening to Intercept Entire Flow (ft)
Q =Flow Approaching Gutter (cfs)
Lj = Length of Curb Opening (ft)

0; =Interception Capacity (cfs)
y =Depth Flow in Approaching Gutter (ft)
a =Depth of Inlet Depression (ft)
Fr = Clogging Factor

n =Manning's Coefficient for Asphalt
S =Cross-Slope of Street
Z =Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.22 ft

Length of Curb Opening to Intercept Entire Flow:

•
L=

Interception Capacity of Inlet:

Qj=

Bypassed by Current Inlet:

Q-Q;=

Recommend ADOT C-15.20, L=17'

16.34

2.60

-0.29

ft

cfs

cfs



ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

GILBERT ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2 Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-52

12/23/02

0.25 ft
2.31 cfs
0.00 cfs

20.58 ft
0.80

0.015
0.0082 ftlft

0.025 ftlft

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y =[Qn/(.56ZS 1/2
)]3/6

L =Q 1.7Fr(a+y)3/2{1_[1_y/(a+y)]5/2}

q =Q [(a/y+1 )5/2-(a/y+1-L/L)5/2] 1[(a/y+1 )5/2_(a/y)5/2]

where L = Length of Curb Opening to Intercept Entire Flow (ft)
Q =Flow Approaching Gutter (cfs)
Lj =Length of Curb Opening (ft)

Qj = Interception Capacity (cfs)
y =Depth Flow in Approaching Gutter (ft)
a =Depth of Inlet Depression (ft)
Fr =Clogging Factor

n =Manning's Coefficient for Asphalt
S =Cross-Slope of Street
Z = Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y = 0.22

Length of Curb Opening to Intercept Entire Flow:

L = 16.34

ft

ft

Interception Capacity of Inlet:

Qj=

Bypassed by Current Inlet:

Q-Q;=

Recommend ADOT C-15.20, L=17'

2.60

-0.29

cfs

cfs



• ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

CAMELLIA ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2 Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-55

12/23/02

•

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y =[Qn/( .56ZS1/2)]3/8

L = Q 1.7Fr(a+y)3/2{1_[1_y/(a+y)]5/2}

Qj = Q [(a/y+1 )5/2_(a/y+1_L/L)5/2] 1[(a/y+1 )512_(a/y)5/2]

0.25 ft
0.83 cfs
0.00 cfs
6.58 ft
0.80

0.015
0.0008 ft/ft

0.025 ft/ft

where L =Length of Curb Opening to Intercept Entire Flow (ft)
Q =Flow Approaching Gutter (cfs)
Lj =Length of Curb Opening (ft)

0; =Interception Capacity (cfs)

y =Depth Flow in Approaching Gutter (ft)
a =Depth of Inlet Depression (ft)
Fr =Clogging Factor

n =Manning's Coefficient for Asphalt
S =Cross-Slope of Street
Z =Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.23 ft

Length of Curb Opening to Intercept Entire Flow:

L=

Interception Capacity of Inlet:

Qj=

• Bypassed by Current Inlet: .

Q-Q;=

Recommend ADOT C-15.20, L=3'

5.59

0.90

-0.07

ft

cfs

cfs



ON-GRADE CURB OPENING INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

CAMELLIA ROAD

GILBERT ARIZONA

Calculation of ADOT C-15.2 Catch Basin Opening on grade -depressed inlet

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-56

12/23/02

)

Known Values:
Depth of Inlet Depression
Flow from Catchment
Carryover from Previous Inlet
Length of Curb Opening
Clogging Factor
Manning's Coefficient
Slope of Street
Cross-Slope of Street

Calculated Values:

Referenced Equations:

y =[Qn/(.56ZS 1/2)]3/8

L =Q 1.7Fr(a+y)3/2{1-[1-y/(a+y)]5/2}

Qj =Q [(a/y+1 )5/2-(a/y+1-L/L)5/2] 1[(a/y+1 )5/2_(a/y)5/2]

0.25 ft
1.03 cfs
0.00 cfs
6.58 ft
0.80

0.015
0.0009 ftlft

0.025 ftlft

where L =Length of Curb Opening to Intercept Entire Flow (ft)
Q =Flow Approaching Gutter (cfs)
Lj =Length of Curb Opening (ft)

Qj =Interception Capacity (cfs)
y =Depth Flow in Approaching Gutter (ft)
a =Depth of Inlet Depression (ft)
Fr =Clogging Factor

n = Manning's Coefficient for Asphalt
S = Cross-Slope of Street
Z =Reciprocal of Cross-Slope

Depth of Flow in Approaching Gutter:

y= 0.24 ft

Length of Curb Opening to Intercept Entire Flow:

L=

Interception Capacity of Inlet:

Q;=

Bypassed by Current Inlet:

Q-Q;=

Recommend ADOT C-15.20, L=3'

6.49

1.04

-0.01

ft

cfs

cfs



•
SUMP INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

GREENFIELD ROAD

TOWN OF GILBERT, ARIZONA

Calculation of Depressed Inlets In A Sump Condition ADOT C-15.80 C.B.

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-57 & 58

1/30/03

Known Values:
Depth at CB
Flow from catchment, 50-yr
Carryover from previous inlet
Clogging factor
Grate Perimeter For ADOT C-15.80

0.20 ft
2.93 cfs
0.00 cfs
2.00

10.00 ft

•
* Grate acts as a weir to a depth of 0.4 feet of depth then as orfice flow condition

Calculated Values:

Referenced Equations:

Weir Flow Qj= CwP d1
.
5

where P = Grate Perimeter - - - P For ADOT C-15.80 =
Qj =interception capacity per inlet (cfs)

Y=depth flow in approaching gutter (ft)

d =depth at curb (ft)
Fr =clogging factor

Cw=2.3 (weir coefficient)

W =width of depression (ft)

Perimeter Of Grate opening to intercept entire flow:

Qj= 4.11 ft

Design Perimeter Of Grate opening:

•
USE SINGLE

P=

ADOT C-15.80 CB

10.00 ft

F:13735AIREPORTS\SUMP-CB.XLS



SUMP INLET CAPACITY

Site:

Location:

Description:

References:

Concentration Point:

Date:

GREENFIELD ROAD

TOWN OF GILBERT, ARIZONA

Calculation of Depressed Inlets In A Sump Condition ADOT C-15.80 C.B.

Town of Gilbert Standard Details MAG Supplement Article XII, ADOT Roadway

Design Guidelines Chapter 600, Drainage Design Manual for Maricopa County.

DA-59

12/23/02

Known Values:
Depth at CB
Flow from catchment, 50-yr
Carryover from previous inlet
Clogging factor
Grate Perimeter For ADOT C-15.80

0.20 ft
1.27 cfs
0.00 cfs
2.00

10.00 ft

* Grate acts as a weir to a depth of 0.4 feet of depth then as orfice flow condition

Calculated Values:

Referenced Equations:

Weir Flow Qj= CwP d1
.
5

where P =Grate Perimeter - - - P For ADOT C-15.80 =
q =interception capacity per inlet (cfs)

Y=depth flow in approaching gutter (ft)

d =depth at curb (ft)
Fr =clogging factor

Cw=2.3 (weir coefficient)

W = width of depression (ft)

Perimeter Of Grate opening to intercept entire flow:

Qj= 4.11 ft

Design Perimeter Of Grate opening:

USE SINGLE

P=

ADOT C-15.80 CB

10.00 ft

F:\3735A\REPORTS\SUMP-CB.XLS
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Ray Road - Gutter flow in DA-1
Worksheet for Gutter Section

• Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Results

Gutter Section - DA-1

Gutter Section

Spread

0.007335 ftlfl

2.79 cfs

1.42 fl

0.058685 ftlfl

0.025000 ftlfl

0.015

•

•

Spread

Flow Area

Depth

Gutter Depression

Velocity

9.31 fl

1.1 ft2
0.28 fl

0.6 in

2.50 ftls

o:\...\drainage\f1owmaster\greenfield-ray.fm2 Inca Engineers Inc.
12/17102 04:40:04 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

FlowMaster v6.1 [614n]
Page 1 of 1



Ray Road - Gutter flow in DA-2
Worksheet for Gutter Section

)
Project Description

Worksheet

Type

Solve For

Input Data

Ray Road - Gutter flow in DA-2

Gutter Section

Spread

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

0.004728

2.66

1.42

0.058685

0.025000

0.015

ftIft

cfs

ft

ftIft

ftIft

Results

Spread 9.96 ft

Flow Area 1.3 ft2

Depth 0.30 ft

Gutter Depression 0.6 in

Velocity 2.09 ftIs

o:\...\drainage\flowmaster\greenfield-ray.fm2
12/17/02 04:31 :03 PM © Haestad Methods, Inc.

Inca Engineers Inc.
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RayRoad-GutterflowinDa~

Worksheet for Gutter Section

• Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Ray Road - Gutter flow in DA-3

Gutter Section

Spread

0.005654 ftIft

1.91 cfs

1.42 ft

0.058685 ftIft

0.025000 ftIft

0.015

•

•

Results

Spread 8.43 ft

Flow Area 0.9 ft2

Depth 0.26 ft

Gutter Depression 0.6 in

Velocity 2.07 ftIs

o:\...\drainage\f1owmaster\greenfield-ray.fm2
12/17/02 04:30:08 PM © Haestad Methods. Inc.

Inca Engineers Inc.
37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666
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Ray Road - Gutter flow in DA-4
Worksheet for Gutter Section

Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Ray Road - Gutter flow in DA-4
Gutter Section

Spread

0.005753 tuft

1.94 cfs

1.42 ft

0.058685 tuft

0.025000 tuft

0.015

Results

Spread 8.46 ft

Flow Area 0.9 ft2

Depth 0.26 ft

Gutter Depression 0.6 in

Velocity 2.09 tus

o:\...\drainage\f1owmaster\greenfield-ray.fm2
12/17/02 04:35:13 PM © Haestad Methods. Inc.

Inca Engineers Inc.

37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666
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Ray Road - Gutter flow in DA-5
Worksheet for Gutter Section

• Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Ray Road - Gutter flow in DA-5

Gutter Section

Spread

0.001798 ftIfl

1.57 cfs

1.42 fl

0.056869 ftIfl

0.025000 ftIfl

0.015

•

•

Results

Spread 9.80 ft

Flow Area 1.2 fl2

Depth 0.29 fl

Gutter Depression 0.5 in

Velocity 1.27 ftIs

o:\...\drainage\f1owmaster\greenfield-ray.fm2
12/17/02 04:43:42 PM © Haestad Methods, Inc.

Inca Engineers Inc.
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

FlowMasterv6.1 [614n]
Page 1 of 1



Ray Road - Gutter flow in DA-6
Worksheet for Gutter Section

Project Description

Worksheet

Type

Solve For

Input Data

Ray Road - Gutter flow in DA-6

Gutter Section

Spread

)

Slope 0.004719 ft/ft

Discharge 1.90 cfs

Gutter Width 1.42 ft

Gutter Cross Slope 0.058685 ft/ft

Road Cross Slope 0.025000 ft/ft

Mannings Coefficient 0.015

Results

Spread 8.72 ft

Flow Area 1.0 ft2

Depth 0.27 ft

Gutter Depression 0.6 in

Velocity 1.93 ft/s

o:I...ldrainagelflowmasterlgreenfield-ray.fm2
12/17/02 04:47:09 PM © Haestad Methods. Inc.

Inca Engineers Inc.

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666
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Ray Road - Gutter flow in DA-7
Worksheet for Gutter Section

• Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Ray Road - Gutter flow in DA-7

Gutter Section

Spread

0.006635 ftlfl

1.94 cfs

1.42 fl

0.058685 ftlfl

0.025000 ftlfl

0.015

I •

•

Results

Spread 8.22 ft

Flow Area 0.9 ft2

Depth 0.25 ft

Gutter Depression 0.6 in

Velocity 2.21 ftls

o:\...\drainage\flowmaster\greenfield-ray.fm2
12/17/02 04:50:16 PM © Haestad Methods, Inc.

Inca Engineers Inc.
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Ray Road - Gutter flow in DA-8
Worksheet for Gutter Section

Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Ray Road - Gutter flow in Da-8

Gutter Section

Spread

0.006635 ftIft

1.96 cfs

1.42 ft

0.058685 ftIft

0.025000 ftIft

0.015

Results

Spread 8.25 ft

Flow Area 0.9 ft2

Depth 0.25 ft

Gutter Depression 0.6 in

Velocity 2.21 ftIs

0:\...\drainage\f1owmaster\greenfield-ray. fm2
12/17/02 05:46:24 PM © Haestad Methods, Inc.

Inca Engineers Inc.

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666
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Ray Road - gutter flow in DA-9
Worksheet for Gutter Section

• Project Description

Worksheet

Type

Solve For

Input Data

Ray Road - Gutter flow in DA-9

Gutter Section

Spread

Slope 0.002416 ftIft

Discharge 1.86 cfs

Gutter Width 1.42 ft

Gutter Cross Slope 0.058685 ftIft

Road Cross Slope 0.025000 ftIft

Mannings Coefficient 0.015

Results

•

•

Spread

Flow Area

Depth
Gutter Depression

Velocity

9.87 ft

1.3 ft2

0.29 ft

0.6 in

1.49 ftIs

o:\...\drainage\f1owmaster\greenfield-ray.fm2
12/17/02 05:44:02 PM © Haestad Methods, Inc.

Inca Engineers Inc.
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Ray Road - gutter flow in DA-10
Worksheet for Gutter Section

'. Project Description
j

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Ray Road - Gutter flow in DA-10

Gutter Section

Spread

0.002416 ftlfl

1.86 cfs

1.42 fl

0.058685 ftlfl

0.025000 ftlfl

0.015

Results

Spread 9.87 fl

Flow Area 1.3 fl2

Depth 0.29 fl

Gutter Depression 0.6 in

Velocity 1.49 ftls

)

o:\...\drainage\flowmaster\greenfield-ray.fm2 Inca Engineers Inc.
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Ray Road - Gutter flow in DA-11
Worksheet for Gutter Section

• Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Ray Road - Gutter flow in DA·11

Gutter Section

Spread

0.011601 tuft

2.83 cfs

1.42 ft

0.058685 tuft

0.025000 tuft

0.015

•

•

Results

Spread 8.55 ft

Flow Area 0.9 ft2

Depth 0.26 ft

Gutter Depression 0.6 in

Velocity 2.99 tus

o:I...ldrainagelflowmasterlgreenfield-ray.fm2
12/17/02 06:14:20 PM © Haestad Methods, Inc.

Inca Engineers Inc.
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Ray Road - Gutter flow in DA-12
Worksheet for Gutter Section

Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Ray Road - Gutter flow in DA-12

Gutter Section

Spread

0.010575 tuft

1.49 cfs

1.42 ft

0.058685 tuft

0.025000 tuft

0.015

Results

Spread 6.72 ft

Flow Area 0.6 ft2

Depth 0.22 ft

Gutter Depression 0.6 in

Velocity 2.49 tus

o:\...\drainage\flowmaster\greenfield-ray.fm2 Inca Engineers Inc.
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Ray Road - Gutter flow in DA-13
Worksheet for Gutter Section

• Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Results

Ray Road - Gutter flow in DA-13

Gutter Section

Spread

0.009597 ft/fl

0.87 cfs

1.42 fl

0.058685 ft/fl

0.025000 ft/fl

0.015

Spread

Flow Area

Depth
Gutter Depression

Velocity

5.47 ft

0.4 ft2
0.18 fl

0.6 in

2.13 ft/s

o:I...ldrainagelflowmasterlgreenfield-ray.fm2
12/17/02 06:20:40 PM © Haestad Methods, Inc.

Inca Engineers Inc.
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Ray Road - Gutter flow in DA-13A
Worksheet for Gutter Section

Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Ray Road - Gutter flow in DA-13

Gutter Section

Spread

0.004700 ftlft

0.61 cfs

1.42 ft

0.058685 ftlft

0.025000 ftlft

0.015

)

Results

Spread 5.47 ft

Flow Area 0.4 ft2

Depth 0.18 ft

Gutter Depression 0.6 in

Velocity 1.49 ftIs

o:\...\drainage\f1owmaster\greenfield-ray.fm2
12/17102 06:22:58 PM © Haestad Methods, Inc.

Inca Engineers Inc.
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Ray Road - Gutter flow in DA-14
Worksheet for Gutter Section

-. Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Results

Ray Road - Gutter now in DA-14

Gutter Section

Spread

0.010480 tuft

0.47 cfs

1.42 ft

0.058685 tuft

0.025000 tuft

0.015

•

•

Spread

Flow Area

Depth

Gutter Depression

Velocity

4.07 ft

0.2 ft>

0.15 ft

0.6 in

1.95 tus

0:\ ...\drainage\nowmasterlgreenfield-ray.fm2
12/17/02 06:32:45 PM © Haestad Methods. Inc.

Inca Engineers Inc.
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Ray Road - Gutter flow in DA-15
Worksheet for Gutter Section

Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Results

Ray Road - Gutter flow in DA-15

Gutter Section

Spread

0.002548 ft/ft

1.28 cfs

1.42 ft

0.058685 ft/ft

0.025000 ft/ft

0.015

\

Spread

Flow Area

Depth

Gutter Depression

Velocity

8.43 ft
0.9 ft2

0.26 ft

0.6 in

1.39 ft/s

o:\...\drainage\f1owmaster\greenfield-ray.fm2
12/17/02 06:42:15 PM © Haestad Methods, Inc.

Inca Engineers Inc.
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Ray Road - Gutter flow in DA-16
Worksheet for Gutter Section

• Project Description

Worksheet

Type

Solve For

Input Data

Ray Road - Gutter flow in DA-16

Gutter Section

Spread

•

•

Slope 0.002480 ftIft

Discharge 1.04 cfs

Gutter Width 1.42 ft

Gutter Cross Slope 0.058685 ftIft

Road Cross Slope 0.025000 ftIft

Mannings Coefficient 0.015

Results

Spread 7.80 ft

Flow Area 0.8 ft·

Depth 0.24 ft

Gutter Depression 0.6 in

Velocity 1.31 ftIs

o:I...ldrainagelflowmasterlgreenfield-ray.fm2
12/17/02 06:41:48 PM © Haeslad Methods, Inc.

Inca Engineers Inc.
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Ray Road - Gutter flow in DA-17
Worksheet for Gutter Section

Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Ray Road - Gutter flow in DA-17

Gutter Section

Spread

0.013566 flIft

1.59 cfs

1.42 ft

0.058685 flIft

0.025000 flIft

0.015

Results

Spread 6.56 ft

Flow Area 0.6 ft2

Depth 0.21 ft

Gutter Depression 0.6 in

Velocity 2.78 flIs

o:I...ldrainagelfiowmasterlgreenfield-ray.fm2 Inca Engineers Inc.
12/17/02 06:43:46 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

FlowMaster v6.1 [614nj
Page 1 of 1



Ray Road - Gutter flow in DA-18
Worksheet for Gutter Section

• Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Ray Road - Gutter flow in DA-18

Gutter Section

Spread

0.016538 ftIft

2.17 cfs

1.42 ft

0.058685 ftIft

0.025000 ftIft

0.015

•

•

Results

Spread 7.15 ft

Flow Area 0.7 ft2

Depth 0.23 ft

Gutter Depression 0.6 in

Velocity 3.22 ftIs

o:\...\drainage\f1owmaster\greenfield-ray.fm2 Inca Engineers Inc.
12/17/02 06:45:12 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

FlowMaster v6.1 [614n)
Page 1 of 1



Ray Road - Gutter flow in DA-19
Worksheet for Gutter Section

Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Ray Road - Gutter flow in DA-19

Gutter Section

Spread

0.012200 ftlft

2.49 cfs

1.42 ft

0.058685 ftlft

0.025000 ftlft

0.015

Results

Spread 8.04 ft

Flow Area 0.8 ft2

Depth 0.25 ft

Gutter Depression 0.6 in

Velocity 2.96 ftls

o:\...\drainage\flowmaster\greenfield-ray.fm2
12/17/02 06:46:39 PM © Haestad Methods, Inc.

Inca Engineers Inc.
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Ray Road - Gutter flow in DA-20
Worksheet for Gutter Section

Project Description

Worksheet

Type
Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Results

Ray Road - Gutter flow in DA-20

Gutter Section

Spread

0.012425 tuft

1.78 cfs

1.42 ft

0.058685 tuft

0.025000 tuft

0.015

•

•

Spread

Flow Area

Depth

Gutter Depression

Velocity

6.99 ft

0.6 ft2
0.22 ft

0.6 in

2.76 tus

o:\...\drainage\f1owmaster\greenfield-ray.fm2
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Ray Road - Gutter flow in DA-21
Worksheet for Gutter Section

Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Ray Road - Gutter flow in DA-21

Gutter Section

Spread

0.008074 flIfl

1.58 cfs

1.42 fl

0.058685 flIfl

0.025000 flIfl

0.015

Results

Spread 7.27 fl

Flow Area 0.7 ft2

Depth 0.23 fl

Gutter Depression 0.6 in

Velocity 2.27 flIs

o:\...\drainage\f1owmaster\greenfield-ray.fm2 Inca Engineers Inc.
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Ray Road - Gutter flow in DA-22
Worksheet for Gutter Section

Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Ray Road - Gutter flow in DA-22

Gutter Section

Spread

0.009083 flIfl

1.32 cfs

1.42 fl

0.058685 flIfl

0.025000 flIfl

0.015

•

•

Results

Spread 6.60 ft

Flow Area 0.6 ft2

Depth 0.21 fl

Gutter Depression 0.6 in

Velocity 2.28 flIs

o:\...\drainage\f1owmaster\greenfield-ray.fm2
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Ray Road - Gutter flow in DA-23
Worksheet for Gutter Section

Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Ray Road - Gutter flow in DA-23
Gutter Section

Spread

0.011929 ftIft

0.86 cfs

1.42 ft

0.058685 ftIft

0.025000 ftIft

0.015

Results

Spread 5.19 ft

Flow Area 0.4 ft2

Depth 0.18 ft

Gutter Depression 0.6 in

Velocity 2.32 ftIs

o:\...\drainage\f1owmaster\greenfield-ray.fm2
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Ray Road - Gutter flow in DA-24
Worksheet for Gutter Section

• Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Results

Ray Road - Gutter flow in DA-24

Gutter Section

Spread

0.002308 flIft

1.22 cfs

1.42 ft

0.058685 flIft

0.025000 flIft

0.015

•

•

Spread

Flow Area

Depth
Gutter Depression

Velocity

8.43 ft

0.9 ft2

0.26 ft

0.6 in

1.32 flIs

o:\...\drainage\flowmaster\greenfield-ray.fm2
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Ray Road - Gutter flow in DA-25
Worksheet for Gutter Section

Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Ray Road - Gutter flow in DA-25

Gutter Section

Spread

0.008273 ftlfl

0.53 cfs

1.42 fl

0.058685 ftlfl

0.025000 ftlfl

0.015

)

Results

Spread 4.54 fl

Flow Area 0.3 fl2

Depth 0.16 fl

Gutter Depression 0.6 in

Velocity 1.82 ftls

o:I...ldrainagelfiowmasterlgreenfield-ray.fm2
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Relocated Greenfield Road DA-26
Worksheet for Gutter Section

• Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Results

Relocated Greenfield Road DA-~

Gutter Section

Spread

0.008000 ftIft

0.61 cfs

1.42 ft

0.058685 ftIft

0.025000 ftIft

0.013

•

•

Spread

Flow Area

Depth

Gutter Depression

Velocity

4.57 ft

0.3 ft2

0.16 ft

0.6 in

2.07 ftIs

o:\...\drainage\f1owmaster\greenfield-ray.fm2
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Relocated Greenfield Road DA-27
Worksheet for Gutter Section

} Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Relocated Greenfield Road DA-~

Gutter Section

Spread

0.030958 ftlfl

2.20 cfs

1.42 ft

0.058685 ftlfl

0.040000 ftlfl

0.015

Results

Spread 4.82 fl

Flow Area 0.5 ft2

Depth 0.22 fl

Gutter Depression 0.3 in

Velocity 4.55 ftls
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Relocated Greenfield Road DA-28
Worksheet for Gutter Section

• Project Description

Worksheet

Type

Solve For

Input Data

Relocated Greenfield Road DA-~

Gutter Section

Spread

Slope 0.027583 tuft

Discharge 3.59 cfs

Gutter Width 1.42 ft

Gutter Cross Slope 0.058685 tuft

Road Cross Slope 0.040000 tuft

Mannings Coefficient 0.015

Results

•

•

Spread

Flow Area

Depth

Gutter Depression

Velocity

5.98 ft

0.7 ft2
0.27 ft·

0.3 in

4.90 tus
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Relocated Greenfield Road DA-29
Worksheet for Gutter Section

Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Results

Relocated Greenfield Road DA-~

Gutter Section

Spread

0.038000 ft/ft

2.75 cfs

1.42 ft

0.058685 ft/ft

0.040000 ft/ft

0.015

Spread

Flow Area

Depth

Gutter Depression

Velocity

5.05 ft
0.5 ft2

0.23 ft

0.3 in

5.19 ft/s

o:\...\drainage\flowmaster\greenfield-ray.fm2
12/23/02 08:38:08 AM © Haestad Methods, Inc.

Inca Engineers Inc.
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

FlowMaster v6.1 [614nj
Page 1 of 1



Relocated Greenfield Road DA-30
Worksheet for Gutter Section

• Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Results

Relocated Greenfield Road DA<

Gutter Section

Spread

0.034565 flIft

3.97 cfs

1.42 ft

0.058685 flIft

0.040000 flIft

0.015

•

•

Spread

Flow Area

Depth

Gutter Depression

Velocity

5.95 ft

0.7 ft2
0.26 ft

0.3 in

5.46 flIs
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Relocated Greenfield Road DA-31
Worksheet for Gutter Section

Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Results

Relocated Greenfield Road DA-:

Gutter Section

Spread

0.031308 ftlft

1.25 cfs

1.42 ft

0.058685 ftlft

0.040000 ftlft

0.015

Spread

Flow Area

Depth

Gutter Depression

Velocity

3.83 ft
0.3 ft2

0.18 ft

0.3 in

4.01 ftls
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Relocated Greenfield Road DA-33
Worksheet for Gutter Section

•• Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Relocated Greenfield Road DA<

Gutter Section

Spread

0.024511 ftlft

2.06 cfs

1.42 ft

0.058685 ftlft

0.040000 ftlft

0.015

•

•

Results

Spread 4.92 ft

Flow Area 0.5 ft2

Depth 0.22 ft

Gutter Depression 0.3 in

Velocity 4.10 ftls
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Relocated Greenfield Road DA-34
Worksheet for Gutter Section

Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Relocated Greenfield Road DA-:

Gutter Section

Spread

0.013823 ftlft

2.42 cfs

1.42 ft

0.058685 ftlft

0.040000 ftlft

0.015

Results

Spread 5.86 ft

Flow Area 0.7 ft2

Depth 0.26 ft

Gutter Depression 0.3 in

Velocity 3.43 ftls
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12/23/02 08:39:27 AM © Haestad Methods, Inc.

Inca Engineers Inc.

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666
FlowMasterv6.1 [614n]

Page 1 of 1



Relocated Greenfield Road DA-35
Worksheet for Gutter Section

• Project Description

Worksheet

Type

Solve For

Input Data

Relocated Greenfield Road DA<

Gutter Section

Spread

•

•

Slope 0.017651 ftlft

Discharge 2.79 cfs

Gutter Width 1.42 ft

Gutter Cross Slope 0.058685 ftlft

Road Cross Slope 0.040000 ftlft

Mannings Coefficient 0.015

Results

Spread 5.91 ft

Flow Area 0.7 ft2
Depth 0.26 ft

Gutter Depression 0.3 in

Velocity 3.89 ftls
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Relocated Greenfield Road DA-36
Worksheet for Gutter Section

Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Results

Relocated Greenfield Road DA<

Gutter Section

Spread

0.017085 ftlft

3.86 cfs

1.42 ft

0.058685 ftlft

0.040000 ftlft

0.015

Spread

Flow Area

Depth

Gutter Depression

Velocity

6.75 ft

0.9 ft2

0.30 ft

0.3 in

4.15 ftls
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Relocated Greenfield Road DA·37
Worksheet for Gutter Section

• Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Relocated Greenfield Road DA<

Gutter Section

Spread

0.038125 ftlfl

2.20 cfs

1.42 fl

0.058685 ftlfl

0.040000 ftlfl

0.015

•

•

Results

Spread 4.62 ft

Flow Area 0.4 ft2
Depth 0.21 fl

Gutter Depression 0.3 in

Velocity 4.93 ftls
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Relocated Greenfield Road DA-38
Worksheet for Gutter Section

Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Results

Relocated Greenfield Road DA<

Gutter Section

Spread

0.022958 flIft

2.20 cfs

1.42 ft

0.058685 flIft

0.040000 flit!

0.015

Spread

Flow Area

Depth

Gutter Depression

Velocity

5.11 ft

0.5 ft2

0.23 ft

0.3 in

4.06 ftIs
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Relocated Greenfield Road DA-39
Worksheet for Gutter Section

•• Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Results

Relocated Greenfield Road DA<

Gutter Section

Spread

0.030588 ftIft

2.33 cfs

1.42 ft

0.058685 ftIft

0.040000 ftIft

0.015

•

•

Spread

Flow Area

Depth

Gutter Depression

Velocity

4.94 ft

0.5 ft2
0.22 ft

0.3 in

4.60 ftIs

o:\...\drainage\f1owmaster\greenfield-ray.fm2
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Relocated Greenfield Road DA-40
Worksheet for Gutter Section

Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Results

Relocated Greenfield Road DA-L
Gutter Section

Spread

0.028196 Nfl

2.33 cfs

1.42 fl

0.058685 Nfl

0.040000 Nfl

0.015

Spread

Flow Area

Depth

Gutter Depression

Velocity

5.02 fl
0.5 fl2

0.23 fl

0.3 in

4.45 Ns
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Relocated Greenfield Road DA-41
Worksheet for Gutter Section

Project Description

Worksheet

Type

Solve For

Input Data

Relocated Greenfield Road DA-l

Gutter Section

Spread

Slope 0.022346 ft/ft

Discharge 2.38 cfs

Gutter Width 1.42 ft

Gutter Cross Slope 0.058685 ft/ft

Road Cross Slope 0.040000 ft/ft

Mannings Coefficient 0.015

Results

•

•

Spread

Flow Area

Depth

Gutter Depression

Velocity

5.30 fl

0.6 ft2
0.24 ft

0.3 in

4.10 ft/s
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Relocated Greenfield Road DA-42
Worksheet for Gutter Section

Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Results

Relocated Greenfield Road DA-<

Gutter Section

Spread

0.022462 ftlft

2.38 cfs

1.42 ft

0.058685 ftlft

0.040000 ftlft

0.015

Spread

Flow Area

Depth

Gutter Depression

Velocity

5.30 ft
0.6 ft2

0.24 ft

0.3 in

4.10 ftls

o:\...\drainagelflowmasterlgreenfield-ray.fm2
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Relocated Greenfield Road DA-43
Worksheet for Gutter Section

• Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Results

Relocated Greenfield Road DA-t

Gutter Section

Spread

0.020133 ft/ft

1.37 cfs

1.42 ft

0.058685 ft/ft

0.040000 ft/ft

0.015

•

•

Spread

Flow Area

Depth

Gutter Depression

Velocity

4.34 ft

0.4 ft2
0.20 ft

0.3 in

3.46 ft/s

o:I...ldrainagelflowmaster\greenfield-ray.fm2 Inca Engineers Inc.
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Relocated Greenfield Road DA-44
Worksheet for Gutter Section

Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Relocated Greenfield Road DA-l
Gutter Section

Spread

0.020733 ftlft

1.37 cfs

1.42 ft

0.058685 ftlft

0.040000 ftlft

0.015

Results

Spread 4.32 ft

Flow Area 0.4 ft2

Depth 0.20 ft

Gutter Depression 0.3 in

Velocity 3.50 ftls

o:\...\drainage\f1owmaster\greenfield-ray.fm2
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Relocated Greenfield Road DA-45
Worksheet for Gutter Section

Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Results

Relocated Greenfield Road DA-'

Gutter Section

Spread

0.005010 ftIft

3.86 cfs

1.42 ft

0.058685 ftIft

0.040000 ftIft

0.015

•

•

Spread

Flow Area

Depth

Gutter Depression

Velocity

8.54 ft

1.5 ft2

0.37 ft

0.3 in

2.61 ftIs
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Relocated Greenfield Road DA-46
Worksheet for Gutter Section

Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Results

Relocated Greenfield Road DA-L

Gutter Section

Spread

0.014703 flIft

1.69 cfs

1.42 ft

0.058685 flIft

0.040000 flIft

0.015

Spread

Flow Area

Depth

Gutter Depression

Velocity

5.03 ft

0.5 ft>
0.23 ft

0.3 in

3.22 flIs
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Relocated Greenfield Road DA-47
Worksheet for Gutter Section

'. Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Results

Relocated Greenfield Road DA-l

Gutter Section

Spread

0,015409 flIft

2.56 cfs

1.42 ft

0.058685 flIft

0.040000 flIft

0.015

•

•

Spread

Flow Area

Depth
Gutter Depression

Velocity

5.87 ft

0.7 ft·

0.26 ft

0.3 in

3.62 flIs

o:\...\drainage\flowmaster\greenfield-ray.fm2
12/23/02 08:43:43 AM © Haestad Methods, Inc.

Inca Engineers Inc.
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

FlowMaster v6.1 [614n)
Page 1 of 1



Relocated Greenfield Road DA-48
Worksheet for Gutter Section

Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Relocated Greenfield Road DA-£

Gutter Section

Spread

0.012178 ft/fl

2.56 cfs

1.42 fl

0.058685 ft/fl

0.040000 ft/fl

0.015

Results

Spread 6.14 fl

Flow Area 0.8 fl2

Depth 0.27 fl

Gutter Depression 0.3 in

Velocity 3.31 ft/s
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Relocated Greenfield Road DA-49
Worksheet for Gutter Section

• Project Description

Worksheet

Type

Solve For

Input Data

Relocated Greenfield Road DA-<

Gutter Section

Spread

•

•

Slope 0.013475 flIft

Discharge 1.08 cfs

Gutter Width 1.42 ft

Gutter Cross Slope 0.058685 flIft

Road Cross Slope 0.040000 flIft

Mannings Coefficient 0.015

Results

Spread 4.28 ft

Flow Area 0.4 ft2

Depth 0.20 ft

Gutter Depression 0.3 in

Velocity 2.80 flIs
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Relocated Greenfield Road DA-50
Worksheet for Gutter Section

Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Relocated Greenfield Road DA-!

Gutter Section

Spread

0.013814 tUft

1.08 cfs

1.42 ft

0.058685 tUft

0.040000 tUft

0.015

)

Results

Spread 4.26 ft

Flow Area 0.4 ft2

Depth 0.20 ft

Gutter Depression 0.3 in

Velocity 2.83 tUs

o:\...\drainage\f1owmaster\greenfield-ray.fm2 Inca Engineers Inc.
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Relocated Greenfield Road DA-51
Worksheet for Gutter Section

• Project Description

Worksheet

Type

Solve For

Input Data

Relocated Greenfield Road DA-~

Gutter Section

Spread

•

•

Slope 0.008235 ftlft

Discharge 2.31 cfs

Gutter Width 1.42 ft

Gutter Cross Slope 0.058685 ftlft

Road Cross Slope 0.025000 ftlft

Mannings Coefficient 0.015

Results

Spread 8.44 ft

Flow Area 0.9 ft2

Depth 0.26 ft

Gutter Depression 0.6 in

Velocity 2.50 ftls
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Relocated Greenfield Road DA-52
Worksheet for Gutter Section

Project Description

Worksheet

Type

Solve For

Input Data

Relocated Greenfield Road DA-!

Gutter Section

Spread

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

0.013216

2.31

1.42

0.058685

0.025000

0.015

ftlfl

cfs

fl

ftlfl

ftlfl

Results

Spread 7.68 ft

Flow Area 0.8 ft2

Depth 0.24 ft

Gutter Depression 0.6 in

Velocity 3.00 ftls
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Relocated Greenfield Road DA·53
Worksheet for Gutter Section

• Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Relocated Greenfield Road DA-~

Gutter Section

Spread

0.002083 ftfft

0.95 cfs

1.42 ft

0.058685 ftfft

0.025000 ftfft

0.015

•

•

Results

Spread 7.79 ft

Flow Area 0.8 ft2
Depth 0.24 ft

Gutter Depression 0.6 in

Velocity 1.20 ftfs
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. ) Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Relocated Greenfield Road DA-54
Worksheet for Gutter Section

Relocated Greenfield Road DA-~

Gutter Section

Spread

0.002083 ftlft

0.95 cfs

1.42 ft

0.058685 ftlft

0.025000 ftlft

0.015

Results

Spread 7.79 ft

Flow Area 0.8 ft2

Depth 0.24 ft

Gutter Depression 0.6 in

Velocity 1.20 ftls
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Relocated Greenfield Road DA-55
Worksheet for Gutter Section

• Project Description

Worksheet

Type
Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Relocated Greenfield Road DA-~

Gutter Section

Spread

0.000821 flIft

1.03 cfs

1.42 ft

0.058685 flIft

0.025000 flIft

0.015

•

•

Results

Spread 9.67 ft

Flow Area 1.2 ft2

Depth 0.29 ft

Gutter Depression 0.6 in

Velocity 0.86 flIs

o:\...\drainage\f1owmaster\greenfield-ray.fm2 Inca Engineers Inc.
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Relocated Greenfield Road DA-56
Worksheet for Gutter Section

Project Description

Worksheet

Type

Solve For

Input Data

Slope

Discharge

Gutter Width

Gutter Cross Slope

Road Cross Slope

Mannings Coefficient

Relocated Greenfield Road DA-!

Gutter Section

Spread

0.000889 flIft

1.03 cfs

1.42 ft

0.058685 flIft

0.040000 flIft

0.015

Results

Spread 7.17 ft

Flow Area 1.0 ft2

Depth 0.31 ft

Gutter Depression 0.3 in

Velocity 0.98 flIs

o:\...\drainage\f1owmaster\greenfield-ray.fm2 Inca Engineers Inc.
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• •Scenario: Base A •
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======;o.~========================================================~
Scenario: Base

»» Info: I-11-DUMMY No bypass target specified. Bypass is
assumed to travel to O-l.

»» Info: 1-4 No bypass target specified. Bypass is assumed to
travel to O-l.

»» Info: 1-3 No bypass target specified. Bypass is assumed to
travel to O-l.

»» Info: 1-2 No bypass target specified. Bypass is assumed to
travel to O-l.

»» Info: J-1 No bypass target specified. Bypass is assumed to
travel to O-l.

»» Info: J-5 No bypass target specified. Bypass is assumed to
travel to O-l.

»» Info: J-4 No bypass target specified. Bypass is assumed to
travel to O-l.

»» Info: J-3 No bypass target specified. Bypass is assumed to
travel to O-l.

»» Info: Subsurface Analysis iterations: 1
»» Info: Convergence was achieved.

Gravity subnetwork discharging at: 0-1

»» Info: Loading and hydraulic computations completed
successfully.

CALCULATION SUMMARY FOR SURFACE NETWORKS

Label Inlet Inlet Total Total Capture I Gutter Gutter
Type Intercepted Bypassed Efficiency I Spread Depth

I I 1 I Flow Flow I (%) I (ft) (ft) 1

I 1 I 1 (cfs) (cfs) I I 1
1------------1------------1------------1------------- ----------1------------1-------- --------1
1 1-1 I Curb Inlet 1 Curb DI-3B 1 0.00 0.00 1 100.0 I 0.00 0.00 1

I I-ll-DUMMY I Curb Inlet I Curb DI-4E 1 0.00 0.00 1 100.0 I 0.00 0.00 I
I 1-4 1 Curb Inlet I Curb DI-4E I 0.00 0.00 1 100.0 1 0.00 0.00 I

1 1-3 I Curb Inlet I Curb DI-4E I 0.00 0.00 1 100.0 I 0.00 0.00 1

I 1-2 I Curb Inlet I Curb DI-4E I 0.00 0.00 1 100.0 I 0.00 0.00 1
1 J-1 I Curb Inlet 1 Curb DI-4E I 0.00 0.00 1 100.0 I 0.00 0.00 1

I J-5 I Curb Inlet 1 Curb DI-4E I 0.00 0.00 1 100.0 1 0.00 0.00 1

I J-4 1 Curb Inlet 1 Curb DI-4E I 0.00 0.00 1 100.0 1 0.00 0.00 1
I J-3 .. j) 1 Curb Inlet 1 Curb DI-4E I 0.00 0.00 1 -'1(1 100.0 1 0.00 0.00 1

CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: 0-1

Title: RAY ROAD EASTERN CANAL TO UPRR
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Section
Shape•Label 1 Number

I of
I 1 Sections I

1 I I
1-------1----------
I P-1 1 1
1 P-2 1 1
1 P-3 1 1

I P-7 1 1
1 P-8 I 1
I P-4 1 1

I P-9 1 1

1 P-5 1 1

I P-10 I 1
1 P-l1 I 1

I P-16 1 1

Section
Size

42 inch
42 inch
42 inch
18 inch
18 inch
42 inch
18 inch
42 inch
18 inch
42 inch
42 inch

•Length Total Average I Hydraulic Hydraulic
(ft) System Velocity I Grade Grade

1 I Flow 1 (ft/s) I Upstream 1 Downstream
1 I (cfs) 1 1 (ft) 1 (ft)

----------1--------1--------1----------1-----------1------------
Circular 1 102.00 1 40.42 I 4.20 1 1,266.34 I 1,266.18
Circular 1 168.00 1 40.42 I 4.20 1 1,266.66 I 1,266.39
Circular I 391.00 I 34.97 1 3.63 I 1,267.16 1 1,266.69
Circular I 45.00 I 5.45 1 3.08 I 1,267.15 1 1,267.03
Circular I 48.00 I 1.91 1 1.08 I 1,267.46 1 1,267.44
Circular 1 306.00 I 33.06 1 3.44 I 1,267.52 1 1,267.19
Circular I 48.00 I 1.94 1 1.10 I 1,267.78 1 1,267.77
Circular I 310.00 1 31.12 1 3.23 1 1,267.84 1 1,267.55
Circular I 48.00 1 1.90 1 1.08 I 1,268.07 1 1,268.06
Circular I 302.50 1 29.22 I 3.04 1 1,268.12 I 1,267.87
Circular 1 1.00 1 29.22 I 3.04 1 1,268.14 I 1,268.14

•

I Label Total Ground Hydraulic Hydraulic
I System Elevation Grade Grade
I I Flow I (ft) Line In 1 Line Out I
I I (cfs) I (ft) I (ft) 1
1------------1--------1----------- -----------1-----------1
I 0-1 1 40.42 1 1,262.00 1,266.18 1 1,266.18 I

1 J-1 1 40.42 1 1,270.77 1,266.39 1 1,266.34 I
I J-2 I 40.42 I 1,269.64 1,266.69 I 1,266.66 1
I J-3 I 34.97 I 1,270.47 1,267.19 I 1,267.16 1
1 1-1 1 5.45 I 1,268.20 1,267.15 I 1,267.15 1
I 1-2 I 1.91 1 1,269.10 1,267.46 I 1,267.46 1

1 J-4 I 33.06 1 1,271.15 1,267.55 1 1,267.52 I
I 1-3 1 1.94 1 1,269.70 1,267.78 1 1,267.78 I
I J-5 I 31.12 I 1,271.81 1,267.87 1 1,267.84 1

1 1-4 I 1.90 1 1,270.40 1,268.07 1 1,268.07 1
1 J-6 I 29.22 1 1,271.75 1,268.14 1 1,268.12 1
I I -11- DUMMY 1 29 . 22 1 1 , 271 . 75 1, 268 . 14 1 1 , 268 . 14 1

=================================================================

Completed: 01/21/2003 07:47:29 AM
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=======:.. __.-f=======================================================
Scenario: Base

»» Info: 1-6 No bypass target specified. Bypass is assumed to
travel to O-I.

»» Info: 1-5 No bypass target specified. Bypass is assumed to
travel to O-I.

»» Info: 1-4 No bypass target specified. Bypass is assumed to
travel to O-I.

»» Info: 1-3 No bypass target specified. Bypass is assumed to
travel to O-I.

»» Info: 1-2 No bypass target specified. Bypass is assumed to
travel to O-I.

»» Info: I-I No bypass target specified. Bypass is assumed to
travel to O-I.

»» Info: J-9 No bypass target specified. Bypass is assumed to
travel to O-I.

»» Info: J-8 No bypass target specified. Bypass is assumed to
travel to O-I.

»» Info: J-7 No bypass target specified. Bypass is assumed to
travel to O-I.

»» Info: J-6 No bypass target specified. Bypass is assumed to
travel to O-I.

»» Info: Subsurface Analysis iterations: 1
»» Info: Convergence was achieved.

=================================================================
Gravity subnetwork discharging at: 0-1
-----------------------------------------------------------------

»» Info: Loading and hydraulic computations completed
successfully.

CALCULATION SUMMARY FOR SURFACE NETWORKS

Project Engineer: INCA Engineers, Inc
StormCAD v4.1.1 [4.2014a]

Page 1 of 2+1-203-755-1666
Inca Engineers Inc

37 Brookside RC' Waterbury. CT 06708 USA© Haestad Methods. Inc.

Label Inlet Inlet Total Total Capture Gutter Gutter 1

Type Intercepted Bypassed Efficiency Spread Depth 1

1 1 I I Flow Flow 1 (%) (ft) 1 (ft) 1
I 1 1 I (cfs) (cfs) 1 1 1
1-------1------------1------------1------------- ----------1------------ --------1--------1
I 1-6 1 Curb Inlet 1 Curb DI-4E 1 0.00 0.00 I 100.0 0.00 1 0.00 I
I 1-5 I Curb Inlet I Curb DI-4E 1 0.00 0.00 I 100.0 0.00 I 0.00 I
I 1-4 I Curb Inlet 1 Curb DI-4E I 0.00 0.00 1 100.0 0.00 I 0.00 I
I 1-3 I Curb Inlet 1 Curb DI-4E 1 0.00 0.00 1 100.0 0.00 I 0.00 I

I 1-2 1 Curb Inlet I Curb DI-4E 1 0.00 0.00 1 100.0 0.00 1 0.00 I

1 I-I 1 Curb Inlet 1 Curb DI-4E I 0.00 0.00 1 100.0 0.00 I 0.00 1
I J-9 I Curb Inlet I Curb DI-4E I 0.00 0.00 1 100.0 0.00 1 0.00 I
I J-8 I Curb Inlet I Curb DI-4E I 0.00 0.00 I 100.0 0.00 1 0.00 1
I J-7 I Curb Inlet I Curb DI-4E I 0.00 0.00 I 100.0 0.00 I 0.00 I
I J-6 I Curb Inlet I Curb DI-4E I 0.00 0.00 I 100.0 0.00 I 0.00 I
Title: RAY ROAD EASTERN CANAL TO UPRR
o:\... \drainage\storm-cad\ray-3.stm
01/21/03 ';1 :58 AM



------~-------------------------------------------------------~----------------------
CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: 0-1

Label Number Section Section Length Total Average Hydraulic 1 Hydraulic
of Size Shape (ft) System Velocity Grade 1 Grade

1 1 Sections 1 1 1 I Flow I (ft/ s) 1 Upstream I Downstream 1
I I 1 1 1 1 (cfs) I 1 (ft) 1 (ft) 1

1-------1----------1--------- ----------1--------1--------1---------- -----------1------------1
I P-1 1 1 I 36 inch Circular 1 302.00 1 29.22 I 4.13 1,268.70 1 1,268.12 1
1 P-5 1 1 I 18 inch Circular I 48.00 1 1.96 1 1.11 1,269.10 1 1,269.09 I
1 P-2 I 1 I 36 inch Circular I 312.00 I 25.32 1 3.58 1,269.21 I 1,268.76 I
I P-6 1 1 1 18 inch Circular I 50.00 1 1.94 1 1.10 1,268.74 1 1,268.72 1
I P-7 1 1 I 18 inch Circular I 48.00 I 1.86 I 1.05 1,269.24 1 1,269.22 1

I P-8 I 1 I 18 inch Circular 1 50.00 I 1.86 I 1.05 1,269.24 I 1,269.22 1
I P-3 I 1130 inch Circular I 298.00 I 21.601 4.40 1,270.08 I 1,269.25 I

I P-4 I 1 I 30 inch Circular I 292.21 1 17.28 I 3.52 1,270.68 1 1,270.16 1

1 P-10 1 1 I 18 inch Circular 1 59.00 1 2.83 1 1.60 1,270.34 I 1,270.30 I

I P-9 1 1 1 18 inch Circular I 50.00 I 1.49 I 0.84 1,270.20 I 1,270.19 I

Label I Total Ground Hydraulic Hydraulic
I System Elevation Grade Grade

1 I Flow I (ft) I Line In 1 Line Out 1

I I (cfs) 1 I (ft) I (ft) 1
1-------1--------1-----------1-----------1-----------1
I 0-1 I 29.22 I 1,271.81 I 1,268.12 I 1,268.12 I
I J-6 I 29.22 I 1,271.75 I 1,268.72 I 1,268.70 I
I 1-1 1 1.96 1 1,270.70 1 1,269.10 I 1,269.10 I

I J-7 1 25.32 I 1,272.50 I 1,269.22 I 1,269.21 I
I 1-2 I 1.94 I 1,270.75 I 1,268.74 1 1,268.74 I
I 1-3 I 1.86 I 1,271.04 I 1,269.24 1 1,269.24 I
I 1-4 I 1.86 I 1,271.08 I 1,269.24 I 1,269.24 I
I J-8 1 21.60 1 1,272.86 I 1,270.16 I 1,270.08 I
I J-9 I 17.28 I 1,274.30 I 1,270.68 I 1,270.68 I
I 1-6 I 2.83 I 1,271.30 I 1,270.34 I 1,270.34 I
I 1-5 I 1.49 I 1,271.48 I 1,270.20 I 1,270.20 I

Completed: 01/21/2003 09:51:36 AM
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-----============================================================

Scenario: Base

»» Info: Subsurface Analysis iterations: 1
»» Info: Convergence was achieved.

Gravity subnetwork discharging at: 0-1

»» Info: Loading and hydraulic computations completed
successfully.

»» Info: P-2 Hydraulic jump formed.
»» Info: P-2 Critical depth assumed upstream.
»» Info: P-4 Hydraulic jump formed.
»» Info: P-4 Critical depth assumed upstream.
»» Info: P-5 Hydraulic jump formed.
»» Info: P-5 Critical depth assumed upstream.
»» Info: P-6 Hydraulic jump formed.
»» Info: P-6 Critical depth assumed upstream.
»» Info: P-7 Hydraulic jump formed.
»» Info: P-7 Critical depth assumed upstream.
»» Info: P-8 Hydraulic jump formed.
»» Info: P-8 Critical depth assumed upstream.
»» Info: P-9 Hydraulic jump formed.
»» Info: P-9 Critical depth assumed upstream.
»» Info: P-10 Hydraulic jump formed.
»» Info: P-10 Critical depth assumed upstream.
»» Info: P-12 Hydraulic jump formed.
»» Info: P-12 Critical depth assumed upstream.
»» Info: P-13 Hydraulic jump formed.
»» Info: P-13 Critical depth assumed upstream.
»» Info: P-14 Hydraulic jump formed.
»» Info: P-14 Critical depth assumed upstream.

CALCULATION SUMMARY FOR SURFACE NETWORKS

Label 1 Inlet Inlet Total I Total Capture 1 Gutter Gutter

1 Type Intercepted I Bypassed Efficiency I Spread Depth

I 1 Flow 1 Flow (%) I (ft) 1 (ft) 1
1 I (cfs) 1 (cfs) 1 1
1-------1--------------- ---------------------- -------------1---------- ------------ --------1--------1
I 1-9 1 Generic Inlet Generic Default 100% 0.00 I 0.00 100.0 0.00 I 0.00 I
I 1-8 I Generic Inlet Generic Default 100% 0.00 I 0.00 100.0 0.00 I 0.00 I
I 1-7 I Generic Inlet Generic Default 100% 0.00 1 0.00 100.0 0.00 1 0.00 I
I 1-6 I Generic Inlet Generic Default 100% 0.00 I 0.00 100.0 0.00 I 0.00 I
I 1-5 1 Generic Inlet Generic Default 100% 0.00 I 0.00 100.0 0.00 I 0.00 1
I 1-4 I Generic Inlet Generic Default 100% 0.00 I 0.00 100.0 0.00 I 0.00 1
1 1-3 1 Generic Inlet Generic Default 100% 0.00 I 0.00 100.0 0.00 I 0.00 1
1 1-2 1 Generic Inlet Generic Default 100% 0.00 I 0.00 100.0 0.00 1 0.00 1
1 1-1 1 Generic Inlet Generic Default 100% 0.00 I 0.00 100.0 0.00 1 0.00 1
------------------------ ----------------------------------------------- ------------ ------------------

CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: 0-1

Label Number Section Section I Length Total Average Hydraulic Hydraulic
of Size Shape 1 (ft) System Velocity Grade Grade

1 1 Sections 1 I I 1 Flow 1 (ft/s) 1 Upstream 1 Downstream 1
1 I 1 I I 1 (cfs) I 1 (ft) I (ft) I
1-------1---------- 1---------1----------1--------1--------1----------1-----------1------------1
I P-1 1 1 I 36 inch 1 Circular 1 73.00 1 23.83 1 3.61 I 1,246.08 1 1,246.05 1
1 P-14 1 1 1 18 inch I Circular 1 46.00 I 4.85 I 3.77 I 1,248.39 1 1,246.23 1
I P-2 I 1 1 36 inch 1 Circular 1 176.00 1 12.70 1 3.61 I 1,246.17 I .1,246.11 1
I P-13 1 1 I 18 inch 1 Circular I 8.00 I 6.28 I 4.43 1 1,250.00 1 1,246.23 I

I P-3 I 1 1 24 inch I Circular I 125.00 I 7.48 I 7.25 I 1,250.70 I 1,246.63 I
I P-11 I 1 I 18 inch I Circular 1 18.00 I 3.97 I 9.81 I 1,250.90 1 1,245.92 I

Title: Greenfield Road S of PS Project Engineer: INCA Engineers, Inc
untitled.stm Inca Engineers Inc StormCAD v4.1.1 [4.2014a]
01/20/03 12:53:55 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 2



P-12 1 18 inch Circular 33.00 1. 25 2.28 1,248.42 1,246.34

P-10 1 18 inch Circular 45.00 2.75 3.02 1,251.85 1,250.76

P-4 1 18 inch Circular 300.00 4.73 4.17 1,261.42 1,250.76

P-5 1 18 inch Circular 240.00 1.14 2.08 1,266.86 1,261.42

P-8 1 18 inch Circular 5.00 3.59 3.90 1,261.38 1,261.42

• P-6 1 18 inch Circular 66.00 0.61 2.08 1,269.00 1,266.86

P-7 1 18 inch Circular 48.00 0.53 1.93 1,268.92 1,266.86

P-9 1 18 inch Circular 47.00 2.20 3.13 1,261.97 1,261.38
-----------------------------------------------------------------------------------------------

1 Label Total Ground
1 System Elevation
1 I Flow 1 (ft) 1

I I (ds) 1 1

1-------1--------1-----------
0-1 1 23.83 1 1,253.00
J-1 1 23.83 I 1,254.00
1-9 I 4.85 I 1,252.00
J-2 I 12.70 I 1,253.60
1-8 I 6.28 I 1,253.00
J-3 I 7.48 I 1,256.90
1-6 I 3.97 I 1,254.14
1-7 I 1.25 I 1,252.53
1-5 1 2.75 1 1,255.60
J-4 1 4.73 1 1,267.15
J-5 1 1.14 1 1,273.80
1-3 1 3.59 1 1,266.90
1-1 1 0.61 1 1,272.70
1-2 1 0.53 1 1,273.40
1-4 I 2.20 1 1,265.70

Hydraulic
Grade

Line In
(ft)

1,246.05
1,246.11
1,248.39
1,246.20
1,250.00
1,250.76
1,250.90
1,248.42
1,251.85
1,261.42
1,266.86
1,261.38
1,269.00
1,268.92
1,261.97

Hydraulic
Grade

Line Out
(ft)

1,246.05
1,246.08
1,248.39
1,246.17
1,250.00
1,250.70
1,250.90
1,248.42
1,251.85
1,261.42
1,266.86
1,261.38
1,269.00
1,268.92
1,261.97

•

•

=================================================================

Completed: 01/20/2003 12:53:34 PM
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=================================================================

Scenario: Base

»» Info: Subsurface Analysis iterations: 1
»» Info: Convergence was achieved.

Gravity subnetwork discharging at: 0-1

»» Info: Loading and hydraulic computations completed
successfully.

»» Info: P-1 Hydraulic jump formed.
»» Info: P-1 Critical depth assumed upstream.
»» Info: P-2 Hydraulic jump formed.
»» Info: P-2 Critical depth assumed upstream.
»» Info: P-3 Hydraulic jump formed.
»» Info: P-3 Critical depth assumed upstream.
»» Info: P-4 Hydraulic jump formed.
»» Info: P-4 Critical depth assumed upstream.
»» Info: P-5 Hydraulic jump formed.
»» Info: P-5 Critical depth assumed upstream.
»» Info: P-6 Hydraulic jump formed.
»» Info: P-6 Critical depth assumed upstream.
»» Info: P-7 Hydraulic jump formed.
»» Info: P-7 Critical depth assumed upstream.
»» Info: P-8 Hydraulic jump formed.
»» Info: P-8 Critical depth assumed upstream.
»» Info: P-9 Hydraulic jump formed.
»» Info: P-9 Critical depth assumed upstream.
»» Info: P-10 Hydraulic jump formed.
»» Info: P-10 Critical depth assumed upstream.
»» Info: P-11 Hydraulic jump formed.
»» Info: P-ll Critical depth assumed upstream.

• »» Info: P-12 Hydraulic jump formed.
»» Info: P-12 Critical depth assumed upstream.
»» Info: P-13 Hydraulic jump formed.
»» Info: P-13 Critical depth assumed upstream.
»» Info: P-14 Hydraulic jump formed.
»» Info: P-14 Critical depth assumed upstream.
»» Info: P-15 Hydraulic jump formed.
»» Info: P-15 Critical depth assumed upstream.

CALCULATION SUMMARY FOR SURFACE NETWORKS

•

Label Inlet Inlet 1 Total Total Capture Gutter ·Gutter
Type 1 Intercepted Bypassed Efficiency Spread Depth

1 1 I I Flow I Flow 1 (%) 1 (ft) 1 (ft) 1
1 I 1 I (cfs) I (cfs) I 1 1 1
1-------1---------------1----------------------1-------------1----------1------------1--------1--------1
I 1-10 I Generic Inlet I Generic Default 100% I 0.00 1 0.00 1 100.0 1 0.00 I 0.00 1
1 1-9 1 Generic Inlet 1 Generic Default 100% I 0.00 I 0.00 I 100.0 I 0.00 I 0.00 I
1 1-8 1 Generic Inlet 1 Generic Default 100% 1 0.00 I O. 00 I 100.0 I O. 00 1 O. 00 I
1 1-7 1 Generic Inlet 1 Generic Default 100% 1 O. 00 1 O. 00 1 100. a I O. 00 1 O. 00 1
1 1-6 I Generic Inlet I Generic Default 100% I O. 00 1 O. 00 I 100. a 1 O. 00 1 O. 00 1
I 1-5 1 Generic Inlet 1 Generic Default 100% 1 0.00 I 0.00 1 100.0 1 0.00 I 0.00 I
1 I-4 1 Generic Inlet 1 Generic Default 100% I O. 00 1 0.00 1 100. a I O. 00 1 O. 00 1
1 I-3 I Generic Inlet I Generic Default 100% 1 O. 00 I O. 00 I 100. a 1 0.00 1 O. 00 1
1 I-2 I Generic Inlet 1 Generic Default 100% 1 O. 00 1 o. 00 1 100. a 1 O. 00 I O. 00 I
I I-I 1 Generic Inlet 1 Generic Default 100% I 0.00 1 0.00 1 100.0 1 0.00 I 0.00 1

CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: 0-1

Inca Engineers Inc
37 Brookside Road Waterbury. CT 06708 USA

1 Label I Number I Section I Section

Title: GREENFIELD ROAD NORTH OF PUNM STATION
o:\...\drainage\storm-cad\greenfield-n.stm
01/20103 03:08:36 PM © Haestad Methods. Inc.

Length 1 Total 1 Average Hydraulic I Hydraulic
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of Size Shape (ft) I System 1 Velocity I
I 1 Sections I 1 I Flow 1 (ft/s) 1
I 1 1 1 1 (cfs) I I

1------- ----------1---------1---------- --------1--------1----------
I P-1 1 1 24 inch 1 Circular 280.00 1 22.19 7.47
I P-6 1118 inch 1 Circular 9.001 3.86 3.85
1 P-2 1 I 24 inch I Circular 240.00 I 15.54 6.01
I P-7 1 I 18 inch I Circular 42.00 I 2.79 3.17
I P-3 1 I 18 inch 1 Circular 255.00 I 10.88 6.56
I P-9 1 I 18 inch I Circular 9.00 I 2.33 2.53
I P-8 1 I 18 inch I Circular 43.00 1 2.33 2.53
I P-11 1 I 18 inch I Circular 16.00 1 2.38 2.62
I P-4 1 1 18 inch 1 Circular 260.00 1 6.12 4.50
1 P-10 1 1 18 inch 1 Circular 35.00 1 2.38 2.62
1 P-5 1 1 18 inch 1 Circular 150.00 1 3.38 3.51
1 P-13 1 1 18 inch 1 Circular 9.00 I 1.37 2.17
1 P-12 1 1 18 inch I Circular 41.00 I 1.37 2.17
I P-15 1 1 18 inch 1 Circular 9.00 I 1.69 2.73
I P-14 1 1 18 inch t Circular 41. 00 1 1. 69 2.73

I Label Total Ground Hydraulic 1 Hydraulic

1 System Elevation Grade 1 Grade

I Flow (ft) Line In 1 Line Out

I (cfs) (ft) 1 (ft)

1------- -------- ----------- -----------1-----------
1 0-1 22.19 1,254.00 1,246.05 1 1,246.05

1 J-1 22.19 1,257.70 1,251.28 1 1,251.28

1 I-I 3.86 1,257.21 1,253.96 I 1,253.96

I J-2 15.54 1,264.09 1,257.26 I 1,257.26

I 1-2 2.79 1,256.00 1,252.35 1 1,252.35

1 J-3 10.88 1,269.30 1,263.22 I 1,263.22

1 1-4 2.33 1,263.00 1,260.03 I 1,260.03

1 1-3 2.33 1,262.55 1,259.15 I 1,259.15

) 1 1-6 2.38 1,269.40 1,266.02 I 1,266.02

I J-4 6.12 1,274.14 1,266.82 I 1,266.82

I 1-5 2.38 1,267.90 1,264.50 1 1,264.50

I J-5 3.38 1,275.67 1,269.56 I 1,269.56

1 1-8 1. 37 1,273.50 1,270.08 1 1,270.08

I 1-7 1. 37 1,272.12 1,268.56 1 1,268.56

1 1-10 1. 69 1,273.50 1,269.99 1 1,269.99

I 1-9 1. 69 1,273.68 1,270.15 I 1,270.15
-------- -------- -----------------------------------

=================================================================

Completed: 01/20/2003 03:06:11 PM

\

Grade
Upstream

(ft)

1,251.28
1,253.96
1,257.26
1,252.35
1,263.22
1,260.03
1,259.15
1,266.02
1,266.82
1,264.50
1,269.56
1,270.08
1,268.56
1,269.99
1,270.15

Grade
Downstream

(ft)

1,246.05
1,251.28
1,251.28
1,251.28
1,257.26
1,257.26
1,257.26
1,263.22
1,263.22
1,263.22
1,266.82
1,266.82
1,266.82
1,269.56
1,269.56
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•

•

Scenario: Base

Combined Pipe\Node Report

Label Upstream Downstream Length Upstream Upstream Upstream Inlet Upstream Calculated Upstream Inlet Section Full
Node Node (tt) Inlet Inlet Rational System CA Rational Flow Size Capacity

Area CA Coefficient (acres) (cfs) (cfs)
(acres) (acres)

P-1 J-1 0-1 280.00 N/A N/A N/A 0.00 N/A 24 inch 31.85

P-2 J-2 J-1 240.00 N/A N/A N/A 0.00 N/A 24 inch 36.48

P-3 J-3 J-2 255.00 N/A N/A N/A 0.00 N/A 18 inch 16.27

P-4 J-4 J-3 260.00 N/A N/A N/A 0.00 N/A 18 inch 12.86

P-5 J-5 J-4 150.00 N/A N/A N/A 0.00 N/A 18 inch 14.85

P-6 1-1 J-1 9.00 0.00 0.00 0.00 0.00 0.00 18 inch 59.21

P-7 1-2 J-1 42.00 0.00 0.00 0.00 0.00 0.00 18 inch 18.97

P-8 1-3 J-2 43.00 0.00 0.00 0.00 0.00 0.00 18 inch 26.47

P-9 1-4 J-2 9.00 0.00 0.00 0.00 0.00 0.00 18 inch 66.52

P-10 1-5 J-3 35.00 0.00 0.00 0.00 0.00 0.00 18 inch 24.86

P-11 1-6 J-3 16.00 0.00 0.00 0.00 0.00 0.00 18 inch 48.99
P-12 1-7 J-4 41.00 0.00 0.00 0.00 0.00 0.00 18 inch 24.66

P-13 1-8 J-4 9.00 0.00 0.00 0.00 0.00 0.00 18 inch 68.07

P-14 1-9 J-5 41.00 0.00 0.00 0.00 0.00 0.00 18 inch 14.67

P-15 1-10 J-5 9.00 0.00 0.00 0.00 0.00 0.00 18 inch 28.01

~ .

Title: GREENFIELD ROAD NORTH OF PUNM STATION
o:\...\drainage\storm-cad\greenfield-n.stm Inca Engineers Inc
01/20103 03:09:12 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: INCA Engineers, Inc
StormCAD v4.1.1 [4.2014a]
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Scenario: Base

Combined Pipe\Node Report

Average Upstream Downstream Constructed Description
Velocity Invert Invert Slope

(ftIs) Elevation Elevation (ftIft)
(ft) (ft)

7.47 1,249.60 1,244.05 0.019821

6.01 1,255.84 1,249.60 0.026000

6.56 1,261.96 1,255.84 0.024000

4.50 1,265.86 1,261.96 0.015000

351 1,268.86 1,265.86 0.020000

385 1,253.21 1,250.35 0.317778

3.17 1,251.72 1,250.35 0.032619

2.53 1,258.57 1,255.84 0.063488

2.53 1,259.45 1,255.84 0.401111

2.62 1,263.92 1,261.96 0.056000

2.62 1,265.44 1,261.96 0.217500

2.17 1,268.12 1,265.86 0.055122

2.17 1,269.64 1,265.86 0.420000

2.73 1,269.66 1,268.86 0.019512

2.73 1,269.50 1,268.86 0.071111

Title: GREENFIELD ROAD NORTH OF PUNM STATION
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Combined Pipe\Node Report

Label Upstream Downstream Length Upstream Upstream Upstream Inlet Upstream Calculated Upstream Inlet Section Full Average Upstream Downstream Constructed
Node Node (fl) Inlet Inlet Rational System CA Rational Flow Size Capacity Velocity Invert Invert Slope

Area CA Coefficient (acres) (cfs) (cfs) (ftls) Elevation Elevation (ftlfl)
(acres) (acres) (tt) (tt)

P-1 J-1 0-1 331.00 N/A N/A N/A 0.00 N/A 30 inch 21.39 3.16 1,266.20 1,265.30 0.002719

P-2 J-2 J-1 330.00 N/A N/A N/A 0.00 N/A 30 inch 22.15 4.01 1,267.02 1,266.20 0.002485

P-3 J-3 J-2 247.11 N/A N/A N/A 0.00 N/A 30 inch 20.87 4.55 1,267.66 1,267.02 0.002590

P-4 J-4 J-3 69.22 N/A N/A N/A 0.00 N/A 24 inch 14.57 3.88 1,267.83 1,267.66 0.002456

P-5 J-5 J-4 214.00 N/A N/A N/A 0.00 N/A 24 inch 14.63 3.69 1,268.36 1,267.83 0.002477

P-6 J-6 J-5 369.00 N/A N/A N/A 0.00 N/A 18 inch 8.32 4.21 1,269.73 1,268.36 0.003713

P-7 J-7 J-3 155.00 N/A N/A N/A 0.00 N/A 18 inch 13.39 2.37 1,270.18 1,267.66 0.016258

P-8 1-2 J-7 20.00 0.00 0.00 0.00 0.00 0.00 18 inch 28.38 2.66 1,271.74 1,270.28 0.073000

P-9 1-3 J-7 9.00 0.00 0.00 0.00 0.00 0.00 18 inch 7.00 2.50 1,270.32 1,270.28 0.004444

P-10 1-4 1-3 50.00 0.00 0.00 0.00 0.00 0.00 18 inch 6.64 3.83 1,270.52 1,270.32 0.004000

P-11 1-1 J-3 40.00 0.00 0.00 0.00 0.00 0.00 18 inch 28.86 2.64 1,270.68 1,267.66 0.075500

P-12 1-5 J-4 19.00 0.00 0.00 0.00 0.00 0.00 18 inch 51.17 2.67 1,272.34 1,267.83 0.237368

P-13 1-6 J-5 40.00 0.00 0.00 0.00 0.00 0.00 18 inch 28.57 5.37 1,271.96 1,269.00 0.074000

P-14 1-7 J-5 11.00 0.00 0.00 0.00 0.00 0.00 18 inch 66.13 8.10 1,273.36 1,269.00 0.396364

P-15 1-8 J-6 31.00 0.00 0.00 0.00 0.00 0.00 18 inch 24.67 3.19 1,271.53 1,269.82 0.055161

P-16 1-9 J-6 58.00 0.00 0.00 0.00 0.00 0.00 18 inch 17.17 3.19 1,271.37 1,269.82 0.026724

P-17 1-10 1-9 40.00 0.00 0.00 0.00 0.00 0.00 18 inch 6.64 2.41 1,271.53 1,271.37 0.004000

Title: GREENFIELD ROAD TO RETENTION BASIN B
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=======~.~£======================================================= ~
Scenario: Base

»» Info: 1-7 No bypass target specified. Bypass is assumed to
travel to O-I.

»» Info: 1-6 No bypass target specified. Bypass is assumed to
travel to O-I.

»» Info: 1-5 No bypass target specified. Bypass is assumed to
travel to O-I.

»» Info: 1-4 No bypass target specified. Bypass is assumed to
travel to O-I.

»» Info: 1-3 No bypass target specified. Bypass is assumed to
travel to O-I.

»» Info: 1-2 No bypass target specified. Bypass is assumed to
travel to O-I.

»» Info: 1-1 No bypass target specified. Bypass is assumed to
travel to O-I. ~~

»» Info: J-2 No bypass target specified. Bypass is assumed to
travel to O-I.

»» Info: J-1 No bypass target specified. Bypass is assumed to
travel to O-I.

»» Info: 1-12-DUMMY No bypass target specified. Bypass is
assumed to travel to O-I.

»» Info: Subsurface Analysis iterations: 1
»» Info: Convergence was achieved.

=================================================================

Gravity subnetwork discharging at: 0-1

»» Info: Loading and hydraulic computations completed
successfully.

»» Warning: 1-7 Pipe and structure elevations do not agree
with selected benching type.
Calculations are performed with specified benching type.

~»» Warning: 1-6 Pipe invert is below structure.
»» Warning: 1-6 Pipe and structure elevations do not agree

with selected benching type.
Calculations are performed with specified benching type.

»» Warning: 1-5 Flooding is occurring. Calculations continue
with hydraulic grade reset.

»» Warning: 1-4 Flooding is occurring. Calculations continue
with hydraulic grade reset.

»» Warning: 1-3 Flooding is occurring. Calculations continue
with hydraulic grade reset.

»» Warning: 1-2 Flooding is occurring. Calculations continue
with hydraulic grade reset.

»» Warning: 1-1 Flooding is occurring. Calculations continue
with hydraulic grade reset.

»» Warning: J-1 Pipe invert is below structure.
»» Warning: J-3 Pipe invert is below structure.
Title: RAY ROAD EASTERN CANAL TO UPRR
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»»
»»
»»
»»
»»
»»
»»

I~ P-2 Pipe slope is adverse (negative).
Warning: P-2 Pipe fails minimum slope constraint.
Warning: P-2 Pipe discharge is above full flow capacity.
Warning: P-6 Pipe fails minimum velocity constraint.
Warning: P-7 Pipe fails minimum velocity constraint.
Warning: P-8 Pipe fails minimum velocity constraint.
Warning: P-16 Pipe fails maximum slope constraint.

• •
CALCULATION SUMMARY FOR SURFACE NETWORKS

I Label Inlet Inlet Total Total Capture Gutter Gutter I
1 Type Intercepted Bypassed Efficiency Spread Depth 1
I I 1 Flow 1 Flow I (%) I (ft) I (Et) 1
1 I I (cfs) 1 (cfs) 1 1 I 1
1------------1------------ ------------ ------------- ----------1------------1--------1--------1

1 1-7 1 Curb Inlet Curb DI-4E 0.00 0.00 1 100.0 1 0.00 1 0.00 1
I 1-6 I Curb Inlet Curb DI-4E 0.00 0.00 I 100.0 1 0.00 1 0.00 1
I 1-5 I Curb Inlet Curb DI-4E 0.00 0.00 I 100.0 I 0.00 I 0.00 1
I 1-4 I Curb Inlet Curb DI-4E 0.00 0.00 I 100.0 I 0.00 I 0.00 I
I 1-3 I Curb Inlet Curb DI-4E 0.00 0.00 I 100.0 1 0.00 I 0.00 I
1 1-2 I Curb Inlet Curb DI-4E 0.00 0.00 1 100.0 I 0.00 I 0.00 I
1 I-I I Curb Inlet Curb DI-4E 0.00 0.00 I 100.0 I 0.00 1 0.00 1
1 J-2 I Curb Inlet Curb DI-4E 0.00 0.00 I 100.0 I 0.00 I 0.00 1
I J-l I Curb Inlet Curb DI-4E 0.00 0.00 I 100.0 1 0.00 I 0.00 I
I I-12-DUMMY I Curb Inlet Curb DI-4E 0.00 0.00 I 100.0 1 0.00 I 0.00 I
-------------------------- ------------ ------------- ------------------------------------------

CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: 0-1

1 Label Number Section Section Length Total Average Hydraulic Hydraulic
I of Size Shape (ft) System Velocity Grade Grade
1 I Sections I 1 1 1 Flow I (ftl s) 1 Upstream I Downstream 1
I I I I 1 I (cfs) 1 1 (ft) 1 (ft) 1
1------- 1----------1---------1----------1--------1--------1----------1-----------1------------1
I P-l 1 1 1 24 inch 1 Circular 1 312.00 1 17.28 1 5.50 1 1,272.16 I 1,270.34 1
1 P-6 I 1 I 18 inch 1 Circular 1 67.00 I 0.16 I 0.09 I 1,272.83 1 1,272.83 1
I P-2 I 1 I 24 inch I Circular I 303.001 13.341 4.24 I 1,273.331 1,272.28 I
1 P-7 1 1 1 18 inch I Circular I 54.00 1 0.87 1 0.49 1 1,272.82 1 1,272.82 I
1 P-3 1 1 1 24 inch 1 Circular 1 254.00 1 9.25 1 2.94 1 1,273.88 I 1,273.46 1
1 P-9 I 1 1 18 inch I Circular 1 58.13 I 2.17 I 1.23 I 1,273.49 1 1,273.46 1
1 P-I0 1 1 I 18 inch I Circular I 10.00 I 1.92 I 1.09 1 1,273.45 1 1,273.45 I
I P-8 I 1 I 18 inch I Circular I 116.00 I 1.11 1 0.63 1 1,271.85 1 1,271.84 I
I P-16 I 1 I 24 inch I Circular I 1.00 I 4.98 I 1.58 I 1,273.91 I 1,273.91 1
I P-12 I 1 1 18 inch 1 Circular 1 10.00 1 2.49 I 1.41 I 1,274.38 I 1,274.38 1
I P-ll I 1 I 18 inch I Circular I 50.46 I 1.78 I 1.01 I 1,274.39 I 1,274.38 I

I Label 1 Total I Ground I Hydraulic I Hydraulic I
Title: RAY ROAD EASTERN CANAL TO UPRR
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I System I Elevation I Grade Grade
I 1 Flow I (ft) I Line In I Line Out I
1 I (cfs) I I (ft) I (ft) I
1------------1--------1-----------1-----------1-----------I
I 0-1 I 17.28 I 1,273.30 I 1,270.34 I 1,270.34 I
I J-l I 17.28 I 1,274.05 I 1,272.28 I 1,272.16 I
1 I-I I 0.16 I 1,272.82 I 1,272.82 I 1,272.82 I
1 J-2 I 13.34 I 1,275.30 I 1,273.45 I 1,273.33 I
I 1-2 I 0.87 I 1,271.84 I 1,271.84 I 1,271.84 I
I J-3 I 9.25 I 1,276.70 I 1,273.91 I 1,273.88 I
I 1-4 I 2.17 I 1,272.60 I 1,272.60 I 1,272.60 I
I 1-5 I 1.92 I 1,273.14 I 1,273.14 I 1,273.14 I
I 1-3 I 1.11 I 1,271.84 I 1,271.84 I 1,271.84 I
I 1-12 - DUMMY I 4 . 98 I 1, 281. 50 I 1 , 273 . 91 I 1 , 273 . 91 I
I 1-7 I 2.49 I 1,274.80 I 1,274.38 I 1,274.38 I
I 1-6 I 1.78 I 1,275.05 I 1,274.39 I 1,274.39 I

Completed: 01/21/2003 01:39:26 PM

'~q
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• •Scenario: Base •
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Scenario: Base

»» Info: 1-7 No bypass target specified. Bypass is assumed to
travel to O-I.

»» Info: 1-6 No bypass target specified. Bypass is assumed to
travel to O-I.

»» Info: 1-5 No bypass target specified. Bypass is assumed to
travel to O-I.

»» Info: 1-4 No bypass target specified. Bypass is assumed to
travel to O-I.

»» Info: 1-3 No bypass target specified. Bypass is assumed to
travel to O-I.

»» Info: 1-2 No bypass target specified. Bypass is assumed to
travel to O-I.

»» Info: 1-1 No bypass target specified. Bypass is assumed to
travel to O-I.

»» Info: J-2 No bypass target specified. Bypass is assumed to
travel to O-I.

»» Info: J-1 No bypass target specified. Bypass is assumed to
travel to O-I.

»» Info: I-12-DUMMY No bypass target specified. Bypass is
assumed to travel to O-I.

»» Info: Subsurface Analysis iterations: 1
»» Info: Convergence was achieved.

=================================================================
Gravity subnetwork discharging at: 0-1

»» Info: Loading and hydraulic computations completed
successfully.

CALCULATION SUMMARY FOR SURFACE NETWORKS

Project Engineer: INCA Engineers, Inc
StormCAD v4.1.1 [4.2014a]

Page 1 of 2+1-203-755-1666
Inca Engineers Inc

37 Brookside Ro" Waterbury, CT 06708 USA© Haestad Methods, Inc.

Label Inlet Inlet Total Total Capture Gutter Gutter I
Type Intercepted Bypassed Efficiency Spread Depth I

I I Flow I Flow I (%) I (ft) I (ft) I
I 1 (cfs) I (cfs) I I I I

------------1------------1------------ -------------1----------1------------1--------1--------1
1-7 1 Curb Inlet I Curb DI-4E 0.00 I 0.00 1 100.0 I 0.00 I 0.00 1

1-6 1 Curb Inlet I Curb DI-4E 0.00 I 0.00 I 100.0 1 0.00 1 0.00 1
1-5 1 Curb Inlet I Curb DI-4E 0.00 I 0.00 1 100.0 I 0.00 I 0.00 I
1-4 1 Curb Inlet 1 Curb DI-4E 0.00 I 0.00 1 100.0 1 0.00 1 0.00 1
1-3 - :~;, I Curb Inlet 1 Curb DI-4E 0.00 1 0.00 1 "'<,(; 100.0 1 0.00 1 0.00 1
1-2 1 Curb Inlet I Curb DI-4E 0.00 1 0.00 1 100.0 1 0.00 1 0.00 1
1-1 I Curb Inlet I Curb DI-4E 0.00 I 0.00 1 100.0 1 0.00 1 0.00 1

J-2 I Curb Inlet I Curb DI-4E 0.00 I 0.00 I 100.0 1 0.00 1 0.00 1
J-1 I Curb Inlet I Curb DI-4E 0.00 I 0.00 1 100.0 I 0.00 1 0.00 1

I 1-12-DUMMY I Curb Inlet I Curb DI-4E 0.00 1 0.00 1 100.0 1 0.00 1 0.00 I

Title: RAY ROAD EASTERN CANAL TO UPRR
0:\... \drainage\storm-cad\ray-seg-3a-adot. stm
01/21/03' 11 :06 PM
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CALCULATION SUMMARY FOR SUBSURFACE NETWORK WITH ROOT: 0-1

1 Label Number Section Section Length Total Average Hydraulic Hydraulic
1 of Size Shape (ft) System Velocity Grade Grade
1 I Sections I 1 1 I Flow I (ft/ s) I Upstream I Downstream I
I 1 I I I I (cfs) I I (ft) 1 (ft) . 1
1------- 1----------1--------- ----------1--------1--------1----------1-----------1------------1
I P-1 I 1 I 30 inch Circular I 312.00 I 17.28 1 3.52 I 1,270.89 I 1,270.34 I

I P-6 I 1 1 24 inch Circular I 67.00 1 0.61 I 0.19 1 1,270.91 I 1,270.91 I
I P-2 I 1 I 24 inch Circular 1 303.00 I 13.34 I 4.24 I 1,272.00 I 1,270.94 1

I P-7 1 1 I 18 inch Circular 1 54.00 I 0.87 1 0.49 1 1,270.91 I 1,270.91 I
I P-3 I 1 1 24 inch Circular I 254.00 1 9.25 I 2.94 1 1,272.55 1 1,272.12 1
1 P-9 1 1 I 18 inch Circular I 58.13 I 2.17 1 1.23 I 1,272.08 I 1,272.05 I
I P-10 I 1 1 18 inch Circular I 10.00 1 1.92 I 1.09 I 1,272.05 I 1,272.05 I
1 P-8 1 1 1 18 inch Circular I 116.00 1 1.75 I 0.99 I 1,270.95 I 1,270.92 1
I P-16 I 1 1 24 inch Circular 1 1.00 1 4.98 I 1.58 I 1,272.59 I 1,272.59 1

1 P-12 I 1 I 18 inch Circular I 10.00 1 2.49 I 1.41 1 1,272.59 I 1,272.59 1

I P-11 I 1 I 18 inch Circular I 50.46 I 1.78 1 1.01 I 1,272.59 I 1,272.58 I

1 Label Total Ground Hydraulic Hydraulic
I System Elevation Grade Grade
I I Flow I (ft) I Line In I Line Out
I I (cfs) I 1 (ft) 1 (ft)

------------1--------1-----------1-----------1-----------
0-1 1 17.28 I 1,274.30 I 1,270.34 I 1,270.34
J-1 I 17.28 1 1,274.63 I 1,270.91 1 1,270.89
1-1 I 0.61 I 1,273.00 1 1,270.91 I 1,270.91
J-2 1 13.34 I 1,275.30 1 1,272.05 I 1,272.00
1-2 1 0.87 I 1,273.72 I 1,270.92 1 1,270.91
J-3 I 9.25 I 1,276.70 1 1,272.58 I 1,272.55
1-4 1 2.17 1 1,272.60 I 1,272.08 1 1,272.08
1-5 1 1.92 1 1,273.14 1 1,272.05 1 1,272.05
1-3 1 1.75 I 1,273.57 I 1,270.95 I 1,270.95
1-12 - DUMMY I 4 . 98 I 1, 281. 50 I 1 , 272 . 59 1 1 , 272 . 59
1-7 1 2.49 I 1,274.80 1 1,272.59 1 1,272.59
1-6 I 1.78 1 1,275.05 I 1,272.59 I 1,272.59

=================================================================

Completed: 01/21/2003 02:30:57 PM

Title: RAY ROAD EASTERN CANAL TO UPRR
o:\...\drainage\storm-cad\ray-seg-3a-adot.stm Inca Engineers Inc
01/21/03 02:31:06 PM © Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

•

Project Engineer: INCA Engineers. Inc
StormCAD v4.1.1 [4.2014a]
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P ofile
Scenario: Base

t:8,be I: J-2
Rim~275.30 ft
ump:1~9 ft

---

1,276.00

1,275.00

1,274.00

1,273.00
L?be.J" 1-4

~---------t-1RI~:7~,@fQ .60 ft

~,~91.b669·~futtation (ft)

1 ,270.00

1,269.00

Lei: P-9 1,268.00
p. In vert: 1,269. 14ft

Dn. Invert: 1~B671Qat
L: 58.13 ft
Size: 18 inch1,266.00
s: 0.057629 rq~5.00

6+15 6+30 %tgt906n+ff~6+75
Title: RAY ROAD EASTERN CANAL TO UPRR
o:\...\drainage\storm-cad\ray-seg-3a-adot.stm Inca Engineers Inc
01/21/03 ~8:10 PM © Haestad Methods, Inc. 37 Brookside Rr Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: INCA Engineers, Inc
StormCAD v4.1.1 [4.2014a]

Page 1 of 1



• .file
Scenario: Base

1 ,276.00

Labetl:~~.OO
~im: 1,275.30 ft

umfl>;217','Ml,79 ft

L8fJ~a .fJ~
Rim: 1,273.14 ft

L--I--+-Ir(1ua7~· (jl!J2 69.14 ft
1,271 .00 Elevation (ft)

1 ,270.00

1,269.00

a~~ (f8. .ill)
p. In ve rt: 1,269. 14 ft

On .11~t0<1 ,265.79 ft
L: 10.00 ft
Size :,~ f$6irllih
s: 0f~1>~~88 ft/ft

6+s~fi6g (ft)
Title: RAY ROAD EASTERN CANAL TO UPRR
o:\...\drainage\storm-cad\ray-seg-3a-adot.stm Inca Engineers Inc
01/21/03 03:58:45 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: INCA Engineers, Inc
StormCAD v4.1.1 [4.2014a]
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Profile
Scenario: Base

1,276.00

1,275.00

1,274.00

1,273.00
L? be.l 1-4

1..--+----------t-1RI~:7~,m .60 ft

,p,~91.b669.~futtation (ft)

Inca Engineers Inc
© Haestad Methods, Inc. 37 Brookside Rr ' Waterbury, CT 06708 USA +1-203-755-1666

1,270.00

1,269.00

Lei: P-9 1,268.00
p. In vert: 1,269 .14ft

On. Invert: 1~e677.Qat
L: 58.13 ft
Size: 18 inch1,266.00
s: 0 .0576291f~q~5 .00

6+15 6+30 %t~t906n+ff~6+75
Title: RAY ROAD EASTERN CANAL TO UPRR
o:\...\drainage\storm-cad\ray-seg-3a-adot.stm
01/21/02 -'59:19 PM

Project Engineer: INCA Engineers, Inc
StormCAD v4.1.1 [4.2014a]

Page 1 of 1



• aile
Scenario: Base •

1,276.00

Lab~I:~~.OO
~im: 1,275.30 ft
'~ mJb ;217,'Ml79ft

\. L8aea.p~

Rim: 1 ,273.14 ft
L--+--+-Ir<1uaY~ .{i) !32 69 .14ft

1 ,271 .00 Elevation (ft)

1 ,270.00

1 ,269.00

a~~~.1XD)

p. Invert: 1 ,269.14 ft
On .11~t0(} ,265.79 ft
L: 10.00 ft
Size :, 4~6irilill
s: 0.335088 ft/ft

1,265.

6+s~fi6R (ft)
Title: RAY ROAD EASTERN CANAL TO UPRR
o:\...\drainage\storm-cad\ray-seg-3a-adot.stm Inca Engineers Inc
01/21/03 03:59:48 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: INCA Engineers, Inc
StormCAD v4.1.1 [4.2014a]
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Profile
Scenario: Base

Elevatio n (ft)

Project Engineer: INCA Engineers, Inc
StormCAD v4.1.1 [4.2014a]

Page 1 of 1

Inca Engineers Inc
© Haestad Methods, Inc. 37 Brookside RC' Waterbury, CT 06708 USA +1-203-755-1666

en:'-

1 ,277.00
ta-b-e I: J- 3
Rim:~--"lQ_.70 ft 1 ,276.00

ump: 1,26-6--:-SJ ft
',-- L1ag~~· P§

. ir:g~ 1 ,~A5 .05 ft
ufrlp~ .'1~ 70 .30 ft

1 ,273.00
L-I----------+---t

1 ,'~.72 .00

1 ,271 .00

1,270.00

Lei: P-11 ,269.00
p. Invert: 1 ,270.30 ft

Dn. Invert: 11,~OO ft
L: 50.46 ft
Size: 18 indt;Q67.00
S: 0.0691 64 ft/ft

1 ,266.00

8+65 8+80~t~~ign (fty+20
Title: RAY ROAD EASTERN CANAL TO UPRR
o:\...\draina!=je\storm-cad\ray-seg-3a-adot.stm
01/21/03 '):16 PM
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.ile
Scenario: Base

1,277.00
~abel: J-3
~im:11~om ft

ump: 1
1

266.81 ft
\ 1,2 5.00

Label: 1-7
Ri~74Ja04.80 ft

ump: 1,267.06 ft
1,273.00

~-+~

1,272.00 Elevation (ft)

1,271.00

1,270.00

1,269.00

1,268.00
abel: P-12
.11~tO£P,267.06ft

Dn. Invert: 1 ,266.81 ft
L: fb~ff)(O

8+g"d~bnoct ft/ft

•

Title: RAY ROAD EASTERN CANAL TO UPRR
o:I... ldrainagelstorm-cadlray-seg-3a-adol.stm Inca Engineers Inc

01/21/03 04:00:40 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: INCA Engineers, Inc
StormCAD v4.1.1 [4.2014a]

Page 1 of 1



Pr6file

Scenario: Base

Elevation (ft)1,270.00

1,272.00

1,268.00

1,276.00

1,266.00

1,264.00

1,262.00
3+50

abel: J-1
im: 1,274.6311274.00

ump: 1,264.57 ft

3+002+502+00
Station (IT)

Size: 30 inch
S: 0.003718 ftlft

1+501+000+50

-- -- ._-- --- -- -- -- -- -- -- --
Label: O=-r- --

R/Rim: 1,274.30 ft
~iSump: 1,263.41 ft

Label: P-1
Up. Invert: 1,264.57 ft

LJ • II IV", :.',Lb;:S.41 ft
L: 312.00 ft

0+00

Title: RAY ROAD EASTERN CANAL TO UPRR

0:1... Idrainagelstorm-cadlray_seg_3a_adot. stm

01/21/03 '5:30 PM
Inca Engineers Inc

© Haestad Methods, Inc. 37 Brookside Rc Waterbury, CT 06708 USA +1-203-755-1666
Project Engineer: INCA Engineers, Inc

StormCAD v4.1.1 [4.2014a]
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• aile
Scenario: Base •

1,276.00

1,270.00
Elevation (ft)

1,266.00

1,268.00

1,272.00

abel: J-2
im: 1,275.30 ft
ump: 1,265:V,91~.00

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

lL.abel: J-1 R
Rim: 1,274.63 ft fs
Isump: 1,264.57 ft

Label: P-2
Un In,,~.+ 1 'let::.~n =

On. Invert: 1,264.57 ft

3+00 3+50 4+00

L: 303.00 ft
Size: 24 inch

4+50 Sstaq(61P~ 5+50 6+00
1,264.00

6+50

Title: RAY ROAD EASTERN CANAL TO UPRR
0:\...\drainage\storm-cad\ray-seg-3a-adot.stm
01/21/03 03:46:03 PM

Inca Engineers Inc
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: INCA Engineers, Inc
StormCAD v4.1.1 [4.2014a]

Page 1 of 1



Plofile

Scenario: Base

1,278.00

- -- - ~ - - - - - - - - - - -- - - - ----- -r- La be I: J-3

------------------------
Rim: 1,276.7102fl6.00

,---------------------
/Sump: 1,266.81 ft

Label: J-2
Rim: 1,275.30 ft
Isump: 1,265.79 ft 1,274.00

1,272.00
Elevation (ft)

1,270.00

1,268.00

1,266.00

1,264.00
9+008+508+00

Label: P-3
UD In 'art· 1 ')~~.o~ u

l.+50
~tatlon (ft)

On. Invert: 1,265.79 ft
L:254.00ft
Size: 24 inch
S: 0.004016 ftlft

7+006+506+00

Title: RAY ROAD EASTERN CANAL TO UPRR

O:\.,,\draina
g

e\storm-Cad\ray-seg_3a_adot.stm
Inca Engineers Inc

01/21/03 1·7:15 PM © Haestad Methods, Inc. 37 Brookside Rc Waterbury, CT 06708 USA +1-203-755-1666
Project Engineer: INCA Engineers, Inc

StormCAD v4.1.1 [4.2014a]
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• .file
Scenario: Base

1,276.00

ca-beJ~-1
Rim: 1,2740-63.. ft

ump: 1,264.5Tft~-~ ---_.---------
Label: 1-1
Rim: 1,273.00 ft

ump: 1,267.50 ft

[abel~2- -­
Rim: 1,273.72 ft

ump: 1,267.77 ft

1,274.00
Label: 1-3
Rim: 1,273.57 ft
,ffi .Oif68.34 ft

Elevation (ft)
1,270.00

1,264.00
5+505+00

. ., .34 ft 1,268.00
Dn. Invert: 1,267.77 ft
L:116.00ft
Size: 18 inch
S: 0.004914 ttlft 1,266.00

. 4+50
Station (ft)

4+00

, . 7 ft

L b · 6 Dn. Invert: 1,267.50 ft
a . - L: 54.00 ft

. Invert: 1,267.50 ft Size: 18 inch
E:n6~~~~r~ 1,264.57 ft S: 0.005000 ttlft

Size: 24 inch
S: 0.043731 ttlft

3+503+00

Title: RAY ROAD EASTERN CANAL TO UPRR
o:\...\drainage\storm-cad\ray-seg-3a-adol.stm Inca Engineers Inc
01/21/03 03:48:12 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

Project Engineer: INCA Engineers, Inc
StormCAD v4.1.1 [4.2014a]

Page 1 of 1



Pr~6fi1e

Scenario: Base

--- ---------------- -----

- _. - - - - - - - - - ----------- -------------------;-1'","'-

r-~abeFJ-8
Rim: 1,272.86 ft
iSump: 1,261.86 ft

1,276.00

- -r- abJe2~!;l00

~im:'1 ,274.30 ft
~ump: 1,263.03 ft

1,272.00

1,270.00

48+00 48+50 49+00

L 292.21 ft
Size: 30 inch
S: 0.004004 ftlft

1,
Cttf18n (ft)

'9q

50+00 50+50

1,268.00

1,266.00

1,264.00

1,262.00

1,260.00
51+00

Elevation (ft)

Title: RAY ROAD EASTERN CANAL TO UPRR

O:I... ldrainagelstorm-cadlraY_3.stm
Inca Engineers Inc

01/21/03 '58:29 AM © Haestad Methods, Inc. 37 Brookside Rr . Waterbury, CT 06708 USA +1-203-755-1666
Project Engineer: INCA Engineers, Inc

StormCAD v4.1.1 [4.2014a]
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O
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263-1100
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Vert=1"=4'
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20 40
i

SCALE IN FEET

REV. DATE BY
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GREENFIELD. RAY AND UPRR UNDERPASSES

DATEHAl(
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DRAINAGE PREL I MI NARY

DRAINAGE EXHIBIT MAP 60%
STA. 26+00 TO STA. 31+00 REV lEW
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,
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R.STEELElK.YOUNG
M.WAVERING
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1
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GREENFIELD. RAY AND PREL I MINARY

DRAINAGE 600/0
DRAINAGE EXHIBIT MA:

OO
REV lEW

STA. 7+00 TO STA. 12 NOT FOR

I~CA CONST~~CT ION

'RCA ~NQIN~~.a INC. DATE RECORD I NG

NAlE 12102 DWG NO. DE-I.7DESIGN
OOAIIN
O£CKBl

TRACS NO. H6338 01 CF ~\d)(m07.d9,"n _A Roodl\codd\drcnnogCl 19 ~~1E~~==_~O:\~J~OB'=.:S\~69:44:6~(G=-••::::.:.::nf-:':'._ld_._n_d._Y_=01/15/0312.26.00 PM



o
o
+
r--

rBY OTHER

18" STEEL

c:::J:;==;;;;;;;;F~ <!
==lOl.oI-J I­

(J)

~--~WZ--.J

I
U
I­
<!
L

- - 2-
13

W !Moo - -

- f\~
~

ffi4\t.z\ 11;t'@7,.. tt

i (,,( n "',I

'" "'",POWER POLE Ti i iiiihi
i ~BE RELOCATED !

ilMii

rBY OTHERS) I 11I1ii1 '"r ! ' U
.-/

-" .... "
- = ~O:; - 0

,

O
TID .ORltlNG OArs

BEF~ YOU Ole; CAU..r

263-1100
1-800-STAKE-IT

20 0

~---

SCALE: Hor=! "=20'

Vert=! "=4'

20 40

SCALE IN fEET

REV. DATE BY

TOWN OF GILBERT

GREENFIELD. RAY AND UPRR UNDERPASSES

OF

DWG NO. DE -1.8
DATE

12102

12102

12102 SHEET

202-C-51O

/,I.WAVERING

P.COLE

R.STEELEIK.YOUNG
OCSIGH
tllAlIH

r---_--'U"-T'""L~fT!...!.I~ES=
_. _l PREL I MI NARY

DRAINAGE EXHIBIT MAP 60%
STA. 12+00 TO STA. 17+00 REV lEW

NOT FOR

CONSTRUCTfON

OR
RECORDING

TRACS NO. H6338 01 C
--------------------O:\J~BS\6q4"6 (Creonfield and Roy Roadl'CCldd\dr-olnoge F19:l1\dxm0B.dgn

01/15/03
12,17,27 PM



Ii

I I
I

1

~"
/ /"

1II ;<
1 N'I I I / /I I

II , I /
1

if I /1
1

• J
j

/ / CONSTRUCTION NOTES' I
, J ,

/
1

I

I j T 1
I /r<l

,i!
I
I

<;j"" , , ! /1 , !

0 /
/

Ray l?oad Cst f

O
nro 10Rl(1NG OAYS

BEFCRE YOU OIG CAI...LJ

263-1100
~OO-STAKE-IT

20 0r-..-_-
SCALE: Hor=! "=20'

Vert=l "=4'
20 40

i
SCALE IN FEET

REV. DATE BY

TOWN OF GILBERT

GREENFIELD. RAY AND UPRR UNDERPASSES

DATE
'RCA ~RQI"~ER' 'RC.

DRAINAGE PREL [M I NARY

DRAINAGE EXHIBIT MAP 600/0
STA. 17+00 TO STA. 22+00 REV lEW

NOT FOR
CONSTRUCTION

OR
RECORDING

12102 SHEET

OCSICH

O£CKED

P.COLE
R.STEELE/K.YOUNG
M.WAVERING

12102
12102

OWG NO. OE-l.9

OF
01/15/03
12"2,32 PM

Q:\JOBS\69446 (G..-ecnftcld ond Roy Rood)\codd\d..-olnogo Flg:l'\dlCm0Q.dgn

------------- TRACS NO. H6338 01 C 202-C-510____----..J'-______--'



\

\

-~1

~"ri.~; ISTATE I ~CT NO. I~I~ I AS BUILT I
9 I ARIZ. I 202-C-510 I I I I

I202l MA 039 I
CONSTRUCTION NOTES

O
"'. IORKING DAYS

BEFORE YOU ore CALlJ

263-1100
1~OO-STAKE-fT

20 0r-..-_-

SCALE: Hor=l "=20'
Vert=I"=4'

20 40
i

SCALE IN FEET

REV. DATE BY

TOWN OF GILBERT

GREENFIELD, RAY AND UPRR UNDERP ASSES

DATEHAlo(
INCA fNQINUNS INC.

DRAINAGE PREL IMI NARY

DRAINAGE EXHIBIT MAP 600/0
STA. 19+00 TO STA. 23+00 REV lEW

NOT FOR
CONSTRUCTION

OR
RECORDING

12102 SHEET

OCSIGH
~1lN

P.COLE

R.STEELE/K.YOUNG
M.WAVERING

12102

12102
DWG NO. DE-1.10

OF
01/15/03
12,06,13 PM

O:\JOBS\69446 (Greenflold and Roy Roodl\codd\drolnogo Flg:.\dlilm10.dgn TRACS NO. H6338 01 C-----------------------------------.: I 202-C-51O I



---_ 304-26
-~ -48

~tror:ro-

-_ JIXI( S 'u
- _ ..!!!:..RWOOD---50 A --- j\rr- ~ \

------ ', .---- ~;;;;:;-:::-._..-._/~-,_.. ----..--- --- _....~.

.J-"' ---- ......-: //<.....-.//~ ::::::::-_-::::::::::::::::::::=====---:--- _

O
TlIOW_DAYS

BEFORE YOU DIG CAL1.t

263-1100
H10D-STAKE-IT

20 0
~-

SCALE: Hor=\ "=20'
Vert=l "=4'

20 40
i

SCALE IN FEET

REV. DATI: BY

TOWN OF GILBERT

GREENFIELD, RAY AND UPRR UNDERPASSES

IRCA UQIR~~Ra 'RC.
DATI:

12102 SHEEr

DESIGN
OOAIN

P.COLE
R.STEELE/K. YOUNG
M.WAVERING

12/02
12102

OWG NO. DE-l.lI

OF

01/15/03 O:\JOBS\69446 (Greenfulld end Roy RoodJ\codd\drolnoge Flg:s\dxmll.dgn . . ~T~R~AC~S~N~O. H6338 01 C 202-C-5\O



I
AS BUILT I

I202l MA 039 I
9 I ARIZ. I 202-C-510 I I I

CONSTRUCTION NOTES

FJi.1", 1STATE I PROJECT NO IstEET I TOTAl. I
REGION ~ I . NO. I SHEETS

--

,
09)=3.86 CFs-,

30

I~

V

\9~~ ~
1 j I ,.....-v I I

00 1 L V"""

~~"- II I
Pump Station I

v

I ia
I fR

Greenfld Id 'i-

Road C t f g;j

/ a!ID=~ CFS

I

sn'

I
I

29

Gas Easement

~
."
o

;~l! \
DA \
33

v \

I

\ \
I
\
\

\
\
i
~

\

\

~\
\

\
i ~i
i I i\

\ i

~

:i'
0,
I

i

~~
\

\
\ \
i ii j\

\
v

\ I

! I

t

t
~

~
,
i
i

~ \
~ \
~

i

"
~

\ I

Jb~

. I ~

\ \ ~
I ~ >i ry f ass ~

\ /(!'t =O.40~CFS
} \ ~

-4~8 >

-~ !-I.
-\ rl"

\ \

\-+
\ \

\ \

'--

O
TWO I_DAYS

BEf"ORE YOU ole CAl..lJ

263-1100
1-80O-STAKE-rr

20 0

~---

SCALE: Hor=1 "=20'
Vert=l "=4'

20 40
I

SCALE IN FEET

REV. DATE BY

TOWN OF GILBERT

GREENFIELD. RAY AND UPRR UNDERPASSES

DATEHAlE
IRCA IRQINnRS IRC.

DRAINAGE PREL 1M (NARY

DRAINAGE EXHIBIT MAP 60%
STA. 27+00 TO STA. 31+00 REV lEW

NOT FOR
CONSTRUCTION

OR
RECORDING

12102 SHEETO£CKED

P.COLE
R.STEELE/K.YOUNG
M.WAVERING

12102

12102
DWG NO. DE-l.12

OF
01/15/03
lb53,45 AM

O:\JOBS\69446 (G..-oonhcld end Roy Rood)\codd\dl"'olnoge Flg~\dJ(m12.d9n TRACS NO. H6338 01 C I 202-C-510 I------------------- ---.JL-_L- L- ---l



-~

TOWN u u ILO'

L{)..-.
A- I

0

l-
I
l/)

W
W
l/)

.; 0
0
+
L{)
IV)

O
TWO WORKING DAYS

BEFORE YOU OIG CAU.I

263-1100
1-30G-STAKE-IT SCALE: Hor=1 "=20'

Vert=l "=4'

20 0

~---
20

SCALE IN FEET

40
i

REV. DATE BY

TOWN OF GILBERT

GREENFIELD, RAY AND UPRR UNDERPASSES

DATE
.ICA EIG,IURI IIC.

DRAINAGE PREL I MI NARY

DRAINAGE EXHIBIT MAP 60%
STA. 31+00 TO STA. 35+00 REVIEW

NOT FOR
CONSTRUCTION

OR
RECORDING

DESIGN P.COLE 12102 DWG NO. DE-1.I3
R.STEELE/K.YOUNG
M.WAVERING

12102

12102 SHEET OF

01/15/03
--.!1:47:53 AM

O:,\JOBS\6Q446 (Greenfield ond Roy Roodl\codd\drolnoge Flg:s\dxm13.dgn

--------------------
TRACS NO. H6338 01 C 202-C-510



------------------------------

..~
O:r>=2.38 cFSQ!JlJ=Z.33 CFs - - - - - - ------- ~ -~.GreenfIeld @ ~t

+ 42
Road Cst f ~

--
Detentlon BasIn B
See Storm DraIn Sheet 0-3.1

GREENFIELD. RAY AND UPRR UNDERPASSES

TOWN OF GILBERT

SCALE IN FEET

SCALE: Hor=l "=20'
Vert=l "=4'

20 40
I

DATE

20 0p-o..---
O

no WllRKINO DAYS
BEFCRE YOU OIl; CAlLJ

263-1100
1-80D-STAKE-IT

DRAINAGE PREL 1M INARY

DRAINAGE EXHIBIT MAP 60%
STA. 35+00 TO STA. 39+00 REV lEW

NOT FOR
CONSTRUCTION

OR
RECORDING

REV. DATE BY

76

OCSIGN
mAIN

P.COLE
R.STEELE/K.YOUNG

12102

12102
OWG NO. DE-1.14

/.I.WAVERING 12102 SHEET OF
01/15/03
11:42:46 AM

O:\JOBS\6Q446 <(i"oen(u!lld end Roy Roodl\codd\dr-cnnogo F19~\d)(m14.dgn TRACS NO. H6338 01 C 202-C-510



----------------
_------c

-----
~--------

050 :: CFS-W IB O!D=I.3T CFS 0
0" ~I

0

42 i-

~, @ +
0 ..; ~ GreenfIeld ~+ Road Cst f

()) 40
fV)

41
-q:
l-
V) 4.

050:: 1.69 CFS \-
l.LJ - (j)
< Q!D=I.3T CFS

uJ......
(f)-.J

~I Z41
~, ® ...-

..; ~
43 :r:

0
\-

&4.
~----==---'-

24' PIpe To DetentIon BasIn B
See Storm DraIn Sheet 0-3.1

O
riO WORKING DAYS

BEFl:M: roo DIG CAl.l.a

263-1100
1-80O-STAKE-lT SCALE: Hor=! "=20'

Vert=!"=4'

20 0

~---
20

SCALE IN FEET

40
I

REV. DATI BY

TOWN OF GILBERT

GREENFIELD, RAY AND UPRR UNDERPASSES

DATEHAlE
INCA ~NQIN~fRS INC.

DRAINAGE PREL I MI NARY

DRAINAGE EXHIBIT MAP 60%
STA. 39+00 TO STA. 43+00 REV lEW

NOT FOR
CONSTRUCTION

OR
RECORDING

IBICH P.COLE 12102 DWG NO. OE-1.15
R.STEELE/K.YOUNG
I.e.WAVERING

12102
12102 SHEET OF

01/15/03
11:37:56 AM

O:\.JOBS\6Q446 (Greenfleld ond Roy RoodJ\codd\drolnoge Flg:ll\d)(mlS.dgn
._------------------.--------_ .._------ TRACS NO. H6338 01 C 202-C-510



GREENFIELD. RAY AND UPRR UNDERPASSES

TOWN OF GILBERT

SCALE IN FEET

SCALE: Hor=I"=20'
Vert=I"=4'

20 40
I

DATENAlE

I~CA
INCA f"QIN~f"1 INC.

20 0poooo;;---

DRA NAG PREL 1M (NARY

DRAINAGE EXHIBIT MAP 600/0
STA. 43+00 TO STA. 47+00 REV lEW

NOT FOR
CONSTRUCTION

OR
RECORDING

O
TWO IORKlHC DAYS

BEFORE YOU Ole CAl.J...r

263-1100
1-80G-STAKE-IT

REV. DATE BY

L-.------I _-

'---------------------

12102 SHEET

DESIGN
mAIN
OEWD

P.COLE
R.STEELEIK.YOUNG
M.WAVERING

12102
12102

OWG NO. OE-l.16

OF
01/15/03
11,33,36 AM

O:\JOBS\6944G (Grocnfleld ond Roy Roodl\codd\drolnogo FJgs\dxm16.dgn__________________ - 0----- TRACS NO. H6338 01 C 202-C-510



r

/ > HIgh PoInt
sta 47+83

CONSTRUCTION NOTES

O
T1IO ",""INC DAYS

BEFORE YOU Ole; CAl.lt

263-1100
1-8OO-STAKE-IT SCALE: Hor=!'=20'

Vert=! "=ll'

20 0
~---

20

SCALE IN FEET

40
i

IF/. DATE BY

TOWN OF GILBERT

GREENFIELD. RAY AND UPRR UNDERPASSES

DATEHAlE
IRCA fRGIRfERI IRC.

RAINAG PREL 1M INARY

DRAINAGE EXHIBIT MAP 600/0
STA. 47+00 TO STA. 51+62.40 REV lEW

NOT FOR
CONSTRUCTION

OR
RECORDING

12102 SHEer

DESIGN
lRIlN

P.COLE
R.STEELE/K.YOUNG
/.I.WAVERING

12102

12102
DWG NO. DE-I.IT

OF

202-C-5!OTRACS NO. H6338 01 C - .1- --'- ---'
O:\JOBS\69•• 6 (Gr-ocnr.old ond Roy Roodl\codd\dr-cunoge Flg~\dJlm17.d9n01/15/03

01:25;08 PM




