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¢) 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: 1) 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 1
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 of Ray Road east of the Eastern Canal. This will be an earthen basin with 3 H
to 1 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.




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
21400 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
not drain to the sag of the new road profile will be drained to a new temporary retentig
basin southeast of the new Greenfield Road and north of the Union Pacific Railroad” This
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. of 30, 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.

_gacet




II1. 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, 1-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 ft/s 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 of 3.0 inches - design directive Town of Gilbert
10-year, 1-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




e Flygt submersible pump and motor control costs — James Hobson and Cook,
Phoenix, AZ
e vault dimensions and capacities — Utility Vault Company, Chandler AZ
e stormwater management for the Greenfield Pump station will divert stormwater into
the existing Crossroads Park stormwater detention basin
e stormwater management for the Ray Road system will consist of conveyance piping
into a new stormwater detention basin adjacent to the RWCD Eastern canal —— BAS ™R #
e 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 — (op s = &
agricultural area between the new and existing Greenfield Roads)
e hourly rainfall data for Phoenix NWS weather station-Western Regional Climate
Center Reno NV

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 impervious
Greenfield Rd 43+60 to 51+00

1A 0.987 0.001541 713

1B 1.506 0.002352 80.5

Subtotal 2.492 0.003893

Greenfield Rd 20+50 to 43+60

1C 0.481 0.000752 79:23

2A 1.058 0.001652 84.9

2B 1.270 0.001984 85.0




_System/Subbasin Area, acres | Area, sq.mi. Percent impervious

2C 0.886 0.001384 85.0
3A 0.415 0.000648 85.0
3B 1223 0.001911 82.0
3C 1.105 0.001727 78.3
Subtotal 6.439 0.010061

Ray Rd 23+89 to 16+17

1A 0.58 0.000857 85.4
1B 1.165 0.001819 84.5
1C 1.644 0.002568 977
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:

e itis frequently used in the Phoenix region for storm drainage and flood simulations
e it has ADOT documentation for selection of key hydrologic parameters and
e 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.




HEC-1 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
23489 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 ft/s flowing full was achieved
in each pipe.




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-1 hydrograph simulations are summarized for this drainage
system in Table 2. This system includes proposed in line storage of a 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

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,
ft ' pipe, ft percent

43+60:42+00 | 2.47 0.43 3.57 18 410 1.5

(10

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 25

30)

29+59.61to | 32.4 1.46 46 36 100 1.0

Wet Well

Notes: ' depths based on normal depth calculation and do not consider backwater due to
stormwater storage in downstream pipe




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 1nto three main sections: sections 1,
section 2 and section 3 that drain west toward the East and RWCD canals. Average pipe
slopes were assumed that correspond approximately with'the average road grades for
each subbasin. The three sections in the Ray Road system 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-1 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’ L.
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.




Table 3: Summary of hydrology & pipe hydraulic capacity results for Ray Road

stations 23+89 to station 16+17

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, 4 er, in main slope,
ft ' pipe, ft percent

16+17:14+00 | 2.84 0.53 n/a 18 450 0.8

(1A)

14+00:9+50 | 8.65 1.07 n/a 18 537 0.8

(1B)

9+50:4+13 16.82 1.56 n/a 24 592 0.5

ac

4+13:41+98 | 25.15 1.95 n/a 36 620 0.2

2A)

41+98:35+78 | 32.16 2.08 n/a 40 609 0.2

(2B)

35+78:29+69 | 39.06 2.35 n/a 40 580 0.2

(3A)

29+69:23+89 | 47.37 2.79 n/a 40 100 0.2

to Retention

(3B)

Notes: ' stages based on normal depth calculation and do not consider backwater due to
stormwater storage in downstream retention basin
? p/a indicates not available

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.




The results of the HEC-1 hydrograph simulations are summarized for this drainage
‘- system in Table 4. This system includes a proposed retention basin for stormwater. The/ (oAt e
. 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 of 225° 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

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,
ft ! pipe, ft percent

51+00:48+50 | 4.98 1.16 n/a 18& | 490 0.25

(1A) 24

48+50:43+60 | 12.12 L7 n/a 24 865 0.25

to SE

Detention

(1B)

Notes: ' stages based on normal depth calculation and do not consider backwater due to
stormwater storage in downstream retention basin
‘ 2 p/a indicates not available

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..

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 of the 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
DA 3 29+70 1.91 1.92 13.52 13.58 0 0.80
DA 4 32+76 1.57 1.82 9.63 13.58 0 0.80
DA 5 36+37 1.57 To existing Catch NA
basin
DAG6 35+85 1.9 1.94 13.03 13.58 0 0.80
DA7 38+88 1.94 2.32 14.07 20.58 0 0.80
DA 8 38+88 1.96 2.34 14.16 20.58 0 0.80
DA 9 42+00 1.86 2.03 11.32 13.58 0 0.80
DA 10 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
DA 12 44+98 1.49 1.53 13.01 13.58 0 0.80
Equation 46+57.81 LB = 2+80.60 LA
DA 13 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
DA 14 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
DA 20 9+70 1.78 1.86 12.57 13.58 0 0.80
. DA 21 13+70 1.58 1.63 12.84 13.58 0 0.80
DA 22 13+70 1.32 1.44 11.72 13.58 0 0.80
DA 23 17+70 0.86 0.93 8.47 9.58 0 0.80
DA 24 17475 1.22 1.35 7.78 9.58 0 0.80
Greenfield Road
DA 25 21+00 0.53 0.54 6.48 6.58 0.00 0.80
DA 26 20+83.05 0.61 0.67 8.47 9.58 0.00 0.80
DA 27 23+40 2.20 2.44 17.04 20.58 0.00 0.80
DA 28 23+40 3.39 3.28 21.82 20.58 0.11 0.80
DA 29 26+40 2.75 2.77 20.35 20.58 0.00 0.80
DA 30 27+65 4.08 3.59 25.55 20.58 0.49 0.80
DA 31 27+70 1.25 1.35 11.97 13.58 0.00 0.80
DA 32 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
DA 37 32+95 2.20 2.40 17.71 20.58 0.00 0.80
DA 38 32+95 2.20 2.50 16.11 20.58 0.00 0.80
DA 39 35+35 2.33 2.54 17.62 20.58 0.00 0.80
DA 40 35+35 233 2.54 17.62 20.58 0.00 0.80
DA 41 37+90 2.38 2.64 16.83 20.58 0.00 0.80
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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
DA 42 37+90 2.38 2.64 16.85 20.58 0.00 0.80
DA 43 40+50 1.41 1.46 9.24 9.58 0.00 0.80
DA 44 40+50 1.37 1.55 12.17 13.58 0.00 0.80
DA 45 42+00 1.69 1.63 10.25 9.58 0.06 0.80
DA 46 42+00 0.85 0.99 8.64 9.58 0.00 0.80
DA 47 44+45 2.56 2.85 16.41 20.58 0.00 0.80
DA 48 43+82.11 2.56 2.89 15.69 20.58 0.00 0.80
DA 49 46+65 1.08 1.10 9.34 9.58 0.00 0.80
DA 50 46+65 1.08 1.09 9.38 9.58 0.00 0.80
DA 51 50+34.15 2:31 2.60 16.34 20.58 0.00 0.80
DA 52 50+34.15 2.31 2.60 16.34 20.58 0.00 0.80
DA 53 |To Knox Road
DA 54 |To Knox Road
DA 55 |1+50 Camelia 0.83 0.90 5.59 6.58 0.00 0.80
DA 56 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
DA 59 Median Flush 1.27 4.1 Single 0.50
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V1. Pump Station Facilities

Design Overview

Stormwater 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
stormwater 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:

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

o awet well to supply flow and provide submergence over the pump intakes, as well as
storage to increase pump operation times

o 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

e avalve 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

e 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 Stormwater Pump Station Design HEC-No.
24. Detailed information 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 site planning and criteria identification

2. inflow hydrograph development

preliminary collection system layout and initial wet well dimensions
determination

stage-storage curve development

optimization of pump size versus storage requirements for the design storm
selection of pump capacity and pump operating level determination
verification of pump and storage capacity by simulating pump station
performance during historical storms

W

No v e
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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
Pumping Storm- Storm- Wet Transit- | Pump Total
Capacity ' water water well ion construc | of
detention | vault construc | Chute tion vault,
vault construct | tion construc | costs, wet
length, ft, | ion costs, tion $1000 * well,
2 costs, $1,000 costs, and
$1000* $1000 pump
costs,
$1000 °
Station | Single
gpm gpm
(cfs) (cfs)
4,480 2240 160 819 205 218 135 1,378
an |3
9,000 4500 88 476 233 296 224 1,229
(20) 19
13,440 | 6720 38 238 403 331 318 1,290
30) |5
17,000 | 8500 0 0 481 348 369 1,198
38 |9

Notes: | 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 internal length dimension given; assumes 8-foot width and 8 foot height in
median of roadway
3 based on Utility Vault Company prefabricated vault
% based on Flygt submersible pump; three identical capacity pumps
3 includes 25 % contingency; columns may not total due to rounding

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 of the 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

Pumping Capacity T | Detention | Peak water | Minimum | Maximum
storage surface run time, number of
capacity, | elevation, ft | minutes cycles per
cu ft’ 2 hour

Station Single

pm (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

(€2)

Notes: | 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 For design 50-year, 24-hour storm event not including effect of nuisance pump
3 includes inlet apron, wet well, and inlet pipe storage
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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
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Figure 2: Pump station cycling and storage elevation for design storm event — 13,440
gpm capacity
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Figure 3: Pump station cycling and storage elevation for design storm event — 9,000
gpm capacity
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A.

Figure 4: Pump station cycling and storage elevation for design storm event — 4,480
gpm capacity
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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
ecach 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 ' | Inlet Wet Well | Assumed Wet Well
Apron Invert Inlet Pipe Dimensions
Slope, Elevation, Dia, inches |, ft (length
degrees 2t x width) *
Station Single
gpm (cfs)
4,480 2240 (5) |15 1234.83 48 20x 15
10)
9,000 4500 (10) | 15 1233.65 40 23x 17
(20)
13,440 6720 (15) | 20 1232:82 36 23x20
390
17,000 8500 (19) | 25 1232.24 36 23 %23
(38)

Notes: ' 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
% Angle from horizontal
3 based on Hydraulic Institute criteria for pump submergence
% 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:

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

e Flygt Submersible Pump Catalogue (Sump Design from Nottingham Test Reports)

e Pumping Station Design (Robert L. Sanks, 1989, Butterworth Publishers)

e 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 performance 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 storm 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-1 model.
Therefore, a selected number of historical 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
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In comparison Figure 6 shows the simulation results for the same event for the 13,440
gpm pump station capacity.




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

Greenfield Pump Station Cycle - September 5, 1970 Event (13,440 gpm)
16 : ‘ 1244
L 244 L & 4
14 — 111118 T;} ] B
iied MK 3 gy + 1242 Z_
12 % t o
XK =
3 TR xkk 11240 & |
10 N % o |
82 X <13 KK W
o b o —
s 8 L 11 1238 %
2 ; < =
) g {1236 2
40 = ®
X
| 1234 3
2 <= (v
0 - L1232
0 50 100 150 200 250 300 350
Hydrograph Ordinate (2-min interval)
——PUMPQ X STAGEJ

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 (FLYPS 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 of 30
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:

e 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

e 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

e 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

Capacity 1 Single | Pump Weight | Starting | Flygt Discharge
pump | motor , Ibs. 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

Notes: ' 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 power supply should be designed assuming all three stormwater pumps
operating simultaneously
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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 corner 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-1), 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 500-year flood or where the 100-year flood is less
than one-foot depth.

The elevation of the 100-year flood near the intersection of the 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.
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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

Capacity ! Single | Pump Weight | Starting | Flygt Discharge
pump | motor , Ibs. 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

5) 30) 3400/735

Notes: ' 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
? power supply should be designed assuming all three stormwater pumps
operating simultaneously
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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 corner 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-1), 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 500-year flood or where the 100-year flood is less
than one-foot depth.

The elevation of the 100-year flood near the intersection of the 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




ROADWAY IMPROVEMENT PLANS

FOR

GREENFIELD ROAD &

KNOX ROAD TO RAY ROAD

RAY ROAD PREC

EASTERN CANAL TO GREENFEILD ROAD

IRRIGATION NOTES:

SHEET INI
Gl.1-G1.2 cov
sh - S = S — 62.1-62.2  TIF
Y KNOX ROAD 1/ ] 1-G2.
S\ i DI.I-DI.5  DEi
| -ﬁ C1.1-C1.25  PAV
21 f c2.1-c2.25 STU
, C3.1-C3.10 WA
\\/o TC¥N OF GILEZRT /—,L;b"
@ UTILITIES
s SEWER --
e \ WATER --
. . REFUSE -
LY PHONE --
=l et 12 2005 ELECTRIC — --
q,\\oo ¥ - =152l £ GAS Fo. 8
g,@R e CABLE --
OAD | = | & i
— 3 IRRIGATION ~ --
* TEN i
e APPROVEL
T s, 28 CHay : 27
;/ [ ( & TOWN ENGINEER
INDEX MAP
NTS | -160 F IRE DEPARTME

L OCHTION  OF  DRRWACE. SYSTghe: S5 STONS
VSED W KRS

SO TI=_ <> IN ACCORDANCE WITH AAC RI8-4-119, ALL
MATERIALS ADDED AFTER JANUARY I, 199:
WHICH MAY COME INTO CONTACT WITH
DRINKING WATER SHALL CONFORM TO NATI
SANITAITION FOUNDATION STANDARDS 60 /




Drainage Area Summary by Subbasins

Greenfield Road 20+ 50 to 43+60

Impervious
Subbasin area, ftA2
1A 33,223
1B 52,801
Totals 86,024
Greenfield Road 43+60 to 51+00
1C ' 15,774
2A 39,155
2B 47,012
2C 32,790
3A 15,348
3B 43,680
3C 37,691
Totals 231,450
Ray Road 23+89 to 16+17

Impervious
Subbasin area, ft"2
1A 20,411
1B 42,902
1C 69,973
2A 67,400
2B 65,542
3A 57,750
3B 74,176
Totals 398,154

INC# Engineers, Inc

Pervious
area, fth2

9,756
12,790
22,546

5,193
6,926
8,316
5,800
2,715
9,601
10,461
49,012

Pervious
area, ft"2

3,480
7,836
1,650
10,858
11,903
20,680
20,816
77,223

Impervious
area, ac

0.763
1.212
1.975

0.362
0.899
1.079
0.753
0.352
1.003
0.865
5.313

Impervious
area, ac

0.469
0.985
1.606
1.547
1.505
1.326
1.703
9.140

Pervious
area, ac

0.224
0.294
0.518

0.119
0.159
0.191

0.133
0.062
0.220
0.240
1.125

Pervious
area, ac

0.080
0.180
0.038
0.249
0.273
0.475
0.478
1.773

Drainage Areas.xls

Total area,

0.087
1.506
2.492

0.481
1.058
1.270
0.886
0.415
1.223
1.105
6.439

0.548
1.165
1.644
1.797
1.778
1.801
2.181
10.913

Impervious
area, mi*2

1.191E-03
1.893E-03
3.085E-03

5.656E-04
1.404E-03
1.686E-03
1.176E-03
5.504E-04
1.566E-03
1.352E-03
8.299E-03

Impervious
area, mi*2

7.319E-04
1.538E-03
2.509E-03
2.417E-03
2.350E-03
2.071E-03
2.660E-03
1.428E-02

"age 1

Pervious
area,mif2

3.498E-04
4.586E-04
8.085E-04

1.862E-04
2.484E-04
2.982E-04
2.080E-04
9.736E-05
3.443E-04
3.751E-04
1.758E-03

Pervious
area,mi’*2

1.248E-04
2.810E-04
5.917E-05
3.894E-04
4.268E-04
7.416E-04
7.464E-04
2.769E-03

Total area,
mif2

1.541E-03
2.352E-03
3.893E-03

7.518E-04
1.652E-03
1.984E-03
1.384E-03
6.477E-04
1.911E-03
1.727E-03
1.006E-02

Total area,
mir2

8.567E-04
1.819E-03
2.568E-03
2.806E-03
2.777E-03
2.812E-03
3.406E-03
1.619E-02

Percent
Impervious

77.30%
80.50%

75.23%
84.97%
84.97%
84.97%
84.97%
81.98%
78.28%

Percent
Impervious

85.43%
84.56%
97.70%
86.13%
84.63%
73.63%
78.09%

10/2/2002
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Retention Basin A Volume Requirements

. Drainage Pavement Landscape Total Area Pavement Landscape Total
Area Acres Acres Acres S.F. 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;3
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

1 21,088 135,401
Stage 1267.00 20193

1 19,321 114,313
Stage 1266.00 18449 Q5o 24hr High Water El = 1266.47

1 17,255 94,992
Stage 1265.00 16060

1 15,085 77,737
Stage 1264.00 14109

1 13,224 62,653
Stage 1263.00 12338

1 11,484 49,429
Stage 1262.00 10629

1 9,859 37,946
Stage 1261.00 9088

1 8,342 28,087
Stage 1260.00 7,596

1 6,896 19,745
Stage 1259.00 6,196

1 5,513 12,849
Stage 1258.00 4,829

1 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 /inch/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:E. 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

5 -
—




Retention Provided Basin B

Elev. (ft)  Area (sf) Incremental Incremental Cumulative
Depth Volume (cf) Volume (cf)
Top Elev  1274.00 48960

1 46,099 175,373
Stage 1273.00 43237

1 40,524 129,274
Stage 1272.00 37810

0.04622 1,528 88,751 Qs 24hr High Water El = 1271.046

Stage 1271.00 28306

1 25,716 87,223
Stage 1270.00 23125

1 20,744 61,507
Stage 1269.00 18,363

1 16,113 40,763
Stage 1268.00 13,863

1 12,005 24,650
Stage 1267.00 10,146

1 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 /inch/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  Bottom Area Average Area
33,748 4,821 19,285

88,751 / 19285 =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

Project File
Worksheet
Flow Element
Method
Solve For

c:\haestad\fmw\rayroad.fm2
Ray Road Drainage
Circular Channel

Manning's Formula
Channel Depth

Constant Data

Mannings Coefficient

Channel Slope

0.012

0.002000 ft/ft

Diameter 42.00 in
Input Data
Minimum Maximum Increment
Discharge 2.00 56.00 2.00 cfs
Rating Table
Discharge Depth Velocity
(cfs) (ft) (ft/s)
2.00 0.48 2.49
4.00 0.68 3.06
6.00 0.83 3.44
8.00 0.96 3.74
10.00 1.08 3.98
12.00 1.18 4.19
14.00 1.28 4.38
16.00 1.38 4.54
18.00 1.47 4.68
20.00 1.56 4.82
22.00 1.65 4.94
24.00 1.73 5.05
26.00 1.82 5.15
28.00 1.90 5.24
30.00 1.99 5.33
32.00 2.07 5.41
34.00 215 5.48
36.00 2.24 5.54
38.00 2.32 5.60
40.00 2.41 5.65
42.00 2.51 5.70
44.00 2.60 5.74
46.00 2.71 5.76
48.00 2.82 5.78
50.00 2.96 5.77

09/27/02
04:30:33 PM

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708

R ROANS BLOW
QAT TR U

(203) 755-1666

FlowMaster v5.15
Page 1 of 2



Section 3 - 0.2%
Rating Table for Circular Channel

‘ Rating Table

Discharge Depth Velocity
(cfs) (ft) (ft/s)
5200  3.16 568 57 4B DS 5.0
54.00 N/A 0.00 -
56.00 N/A 0.00

09/27/02 FlowMaster v5.15

04:30:33 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 2 of 2




Section 3-0.2%

Rating Table for Circular Channel

Project Description

Project File c:\haestad\fmw\rayroad.fm2
Worksheet Ray Road Drainage

Flow Element Circular Channel

Method Manning's Formula

Solve For Channel Depth

Constant Data

Mannings Coefficient

Channel Slope

0.012

0.002000 ft/ft

Diameter 40.00 in
Input Data
Minimum Maximum Increment
Discharge 2.00 46.00 2.00 cfs
Rating Table
Discharge Depth Velocity
(cfs) (ft) (ft/s)
2.00 0.49 2.50
4.00 0.69 3.07
6.00 0.84 3.46
8.00 0.98 3.76
10.00 1.10 4.00
12.00 1.21 4.21
14.00 1.31 4.39
16.00 1.41 4.55
18.00 1.51 4.69
20.00 1.60 4.82
22.00 1.69 4.94
24.00 1.79 5.04
26.00 1.88 5.14
28.00 1.97 5.23
30.00 2.06 5.31
32.00 2.15 5.38
34.00 224 5.44
36.00 2.34 5.50
38.00 244 5.54
40.00 2.56 5.57
42.00 2.68 5.59
44.00 2.83 5.58
46.00 3.09 5.45

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 c:\haestad\fmw\rayroad.fm2
Worksheet Ray Road Drainage

Flow Element Circular Channel

Method Manning's Formula

Solve For Channel Depth

Constant Data
Mannings Coefficient 0.012

Channel Slope 0.002000 ft/ft
Diameter 36.00 in
Input Data

Minimum Maximum Increment
Discharge 2.00 38.00 2.00 cfs
Rating Table

Discharge Depth Velocity

. (cfs) (ft) (ft/s)
2.00 0.51 2.54
4.00 0.71 3.1
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
32.00 243 5.21
34.00 2.63 5.17
36.00 N/A 0.00
38.00 N/A 0.00

09/27/02 FlowMaster v5.15
10:42:27 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1




Section 2 - 0.5%
Rating Table for Circular Channel

Project Description

Project File c:\haestad\fmw\rayroad.fm2
Worksheet Ray Road Drainage

Flow Element Circular Channel

Method Manning's Formula

Solve For Channel Depth

Constant Data
Mannings Coefficient 0.012

Channel Slope 0.005000 ft/ft
Diameter 24.00 in
Input Data

Minimum Maximum Increment
Discharge 2.00 20.00 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
16.00 1.52 6.26
18.00 1.72 6.27
20.00 N/A 0.00

09/27/02
11:19:32 AM 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

c:\haestad\fmw\rayroad.fm2
Ray Road Drainage

Circular Channel

Manning's Formula

Channel Depth

Constant Data

Mannings Coefficient 0.012
Channel Slope 0.008000 ft/ft
Diameter 18.00 in
Input Data
Minimum Maximum Increment
Discharge 2.00 20.00 2.00 cfs
Rating Table
Discharge Depth Velocity
(cfs) (i) (ft/s)
. '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
18.00 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
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Rating Table for Circular Channel

Project Description

Project File c:\haestad\fmw\greenrd.fm2
Worksheet Greenfiled Storm Drains
Flow Element Circular Channel

Method Manning's Formdula

Solve For Channel Depth

Constant Data
Mannings Coefficient 0.013

Diameter 18.00 in
Input Data
Minimum Maximum Increment
Channel Slope 0.014000 0.034000 0.002000 ft/ft
Discharge 2.00 14.00 2.00 cfs
Rating Table
Channel
Discharge Slope Depth Velocity
(cfs) (ft/ft) (ft) (ft/s)

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 034 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 0.53 713

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

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 for Circular Channel

18-inch

Rating Table
Channel
Discharge Slope Depth Velocity
(cfs) (ft/ft) (ft) (ft/s)
14.00 0.022000 1.1 9.98
14.00 0.024000 1.07 10.36
14.00 0.026000 1.04 10.71
14.00 0.028000 1.01 11.04
14.00 0.030000 0.99 11.36
14.00 0.032000 0.96 11.65
14.00 0.034000 0.94 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

l Project Description

Project File c:\haestad\fmw\greenrd.fm2
Worksheet Greenfiled Storm Drains
Flow Element Circular Channel

Method Manning's Formula

Solve For Channel Depth

Constant Data
Mannings Coefficient 0.013

Diameter 24.00 in
Input Data |
Minimum Maximum Increment |
Channel Slope 0.010000 0.035000 0.005000 ft/ft
Discharge 2.00 18.00 2.00 cfs
Rating Table
Channel
Discharge Slope Depth Velocity
. (cfs) (ft/ft) (ft) (ft/s)
2007 10.010000. . 0.40 4.44
2.00 0.015000 0.36 512
2.00 0.020000 0.34 5.67
2.00 0.025000 0.32 6.13
2.00 0.030000 0.31 6.54
2.00 0.035000 0.30 6.90
-.4.00.: -+0.010000 0.57. 543
4.00 0.015000 0.51 6.27
4.00 0.020000 0.48 6.95
4.00 0.025000 0.45 7.52
4.00 0.030000 0.43 8.02
4.00 0.035000 0.42 8.47
6.00 0.010000 0.70 6.08
6.00 0.015000 0.63 7.04
6.00 0.020000 0.59 7.81
6.00 0.025000 0.55 8.46
6.00 0.030000 0.53 9.02
6.00 0.035000 0.51 9.53
8.00 0.010000 0.82 6.58
8.00 0.015000 0.74 7.63
8.00 0.020000 0.68 8.47
8.00 0.025000 0.64 9.17
. 8.00 0.030000 0.61 9.79
8.00 0.035000 0.59 10.35
10.00 0.010000 0.93 6.98
09/24/02 FlowMaster v5.15

02:20:55 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 2




24-inch
Rating Table for Circular Channel

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
12.00 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
°14.00 0.010000° -~ 1:14g = =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 12.93
yAS) ool L ‘%_ | o" %
20 @.0L LS d
27 6dL Lz 169
a4l © tO)Z, L;g—z ‘c?L =
oy 0.0 |+ Lika
09/24/02 FlowMaster v5.15

02:20:55 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 2 of 2



30-inch
Rating Table for Circular Channel

. Project Description

Project File c:\haestad\fmw\greenrd.fm2
Worksheet Greenfiled Storm Drains
Flow Element Circular Channel

Method Manning's Formula

Solve For Channel Depth

Constant Data
Mannings Coefficient 0.013

Diameter 30.00 in
Input Data
Minimum Maximum Increment
Channel Slope 0.010000 0.035000 0.005000 ft/ft
Discharge 2.00 18.00 2.00 cfs
Rating Table
Channel
Discharge Slope Depth Velocity
; (cfs) (ft/ft) (ft) (ft/s)
. 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 of 2




Rating Table for Circular Channel

30-inch

Rating Table
Channel
Discharge Slope Depth Velocity
(cfs) (ft/ft) (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
Page 2 of 2



36-inch
Rating Table for Circular Channel

. Project Description

Project File c:\haestad\fmw\greenrd.fm2
Worksheet Greenfiled Storm Drains
Flow Element Circular Channel

Method Manning's Formula

Solve For Channel Depth

Constant Data
Mannings Coefficient 0.013

Diameter 36.00 in
Input Data
Minimum Maximum Increment
Channel Slope 0.010000 0.035000 0.005000 ft/ft
Discharge 2.00 18.00 2.00 cfs
Rating Table
Channel
Discharge Slope Depth Velocity
(cfs) (ft/ft) (ft) (ft/s)
‘ 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 0.010000 " 0.61 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 FlowMaster v5.15
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36-inch
Rating Table for Circular Channel

Rating Table
Channel
Discharge Slope Depth Velocity
(cfs) (ft/ft) (ft) (ft/s)
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 o ETAT
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 6. 0| ) 8. 00
24 0.0 A 2.6b
Z(O © ,O( L‘Z\C) Ca") ‘ 85
20 el 1S QI‘C’\
LS
22 0.0 (MG 5, 4
, |67 9, &6
L«‘O D ’ o
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30-inch
Rating Table for Circular Channel

. Project Description

Project File c:\haestad\fmw\greenrd.fm2
Worksheet Greenfiled Storm Drains
Flow Element Circular Channel

Method Manning's Formula

Solve For Channel Depth

Constant Data
Mannings Coefficient 0.013

Diameter 18.00 in
Input Data
Minimum Maximum Increment
Channel Slope 0.010000 0.035000 0.005000 ft/ft
Discharge 1.00 9.00 2.00 cfs
Rating Table
Channel
Discharge Slope Depth Velocity
(cfs) (ft/it) (ft) (ft/s)
. 1.00 0.010000 0.31 3.75
1.00 0.015000 0.28 432
1.00 0.020000 0.26 478
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 0.43 713
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
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30-inch
Rating Table for Circular Channel

Rating Table
Channel
Discharge Slope Depth Velocity
(cfs) (ft/ft) (ft) (ft/s)
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 FlowMaster v5.15
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18-inch
Rating Table for Circular Channel

. Project Description

Project File c:\haestad\fmw\greenrd.fm2
Worksheet Greenfiled Storm Drains
Flow Element Circular Channel

Method Manning's Formula

Solve For Channel Depth

Constant Data
Mannings Coefficient 0.013

Channel Slope 0.002500 ft/ft
Diameter 18.00 in
Input Data
Minimum Maximum Increment
Discharge 0.50 9.00 0.50 cfs
Rating Table
Discharge Depth . Velocity
‘ (cfs) (ft) (ft/s)
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

09/25/02 FlowMaster v5.15
02:02:55 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1




Py

“4B-inch
Rating Table for Circular Channel

Project Description

Project File c:\haestad\fmw\greenrd.fm2
Worksheet Greenfiled Storm Drains
Flow Element Circular Channel

Method Manning's Formula

Solve For Channel Depth .

Constant Data
Mannings Coefficient 0.013

Channel Slope 0.002500 ft/ft
Diameter 24.00 in
Input Data

Minimum Maximum Increment
Discharge 0.50 14.00 0.50 cfs
Rating Table

Discharge Depth Velocity

(cfs) (ft) (ft/s)
0.50 0.29 1.81
1.00 0.40 2.22
1.50 0.49 2.50
2.00 0.57 2.7
2.50 0.64 2.89
3.00 0.70 3.04
3.50 0.76 317
4.00 0.82 3.29
4.50 0.88 3.39
5.00 0.93 3.49
5.50 0.98 3.58
6.00 1.04 3.65
6.50 1.09 3.72
7.00 1.14 3.79
7.50 1.19 3.85
8.00 1.24 3.90
8.50 1.29 3.95
9.00 1.35 4.00
9.50 1.40 4.03

10.00 1.46 4.06
10.50 1.52 4.09
11.00 1.59 4.10
11.50 1.67 4.10
12.00 1.78 4.06
12.50 N/A 0.00
09/25/02 FlowMaster v5.15
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VS
&-inch
Rating Table for Circular Channel

. Rating Table

Discharge Depth Velocity
(cfs) (ft) (ft/s)
13.00 N/A 0.00
13.50 N/A 0.00
14.00 N/A 0.00

09/25/02

FlowMaster v5.15

02:39:55 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 2 of 2




Greenfield - 0.5%

Rating Table for Circular Channel

Project Description

Project File
Worksheet
Flow Element
Method
Solve For

c:\haestad\fmw\rayroad.fm2
Ray Road Drainage

Circular Channel

Manning's Formula

Channel Depth

Constant Data

Mannings Coefficient

Channel Slope

0.012

0.005000 ft/ft

Diameter 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
10/02/02
10:02:36 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.15
Page 1 of 1



.ve For: Headwater Elevation

Culvert Calculator Report
36-in dia RCP TOWEY V(PR

YO WEX WeLL,

CONMBUTENS WKW

/@m‘ﬁ? MK

ESTWARTE D ™
BARN

TROM WEC- |

Culvert Summary

\

Allowable HW Elevation 1,250.20 ft ) Headwater Depth/ Height 1.96
Computed Headwater Elevation 1,248.37 ft Discharge 46.00 cfs
Inlet Control HW Elev 1,247.10 ft Tailwater Elevation 1,247.10 ft &
Qutlet Control HW Elev 1,248.37 ft Control Type Outlet Control
Grades
Upstream Invert 1,242.50 ft Downstream Invert 1,241.50 ft
Length 100.00 ft Constructed Slope 0.010000 ft/ft
Hydraulic Profile
Profile Pressure Depth, Downstream 5.60 ft
Slope Type N/A Normal Depth 1.83 ft
Flow Regime N/A Critical Depth 2.21
Velocity Downstream 6.51 ft/s Critical Slope 0.005970 ft/ft
Section
Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 3.00 ft
Section Size 36 inch Rise 3.00 ft
Number Sections 1
:utlet Control Properties

utlet Control HW Elev 1,248.37 ft Upstream Velocity Head 0.66 ft
Ke 0.20 Entrance Loss 0.13 ft
Inlet Control Properties
Inlet Control HW Elev 1,247.10 ft Flow Control N/A
Inlet Type Groove end w/headwall Area Full 7.1 ft2
K 0.00780 HDS 5 Chart 1
M 2.00000 HDS 5 Scale 2
C 0.02920 Equation Form 1
Y 0.74000

Project Title: Greenfield Road

c:\haestad\academic\cvmiinlet pi.cvm

09/26/02 04:40:54 PM

© Haestad Methods, Inc.

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

Project Engineer: James Dexter
CulvertMaster v1.0
Page 1 of 1




Culvert Calculator Report

36-in dia RCP

MAL (Mo r1T T

ive For: Headwater Elevation EL,E,\,; \\AL\..CJAJ%
Culvert Summary

Allowable HW Elevation 1,250.20 ft Headwater Depth/ Height 2.56
Computed Headwater Elevation 1,250.18 ft Discharge 46.00 cfs .
Inlet Control HW Elev 1,248.72 it Tailwater Elevation 1,248.72 ft e
Outlet Control HW Elev 1,250.18 ft Control Type Outlet Control
Grades

Upstream Invert 1,242.50 ft Downstream Invert 1,241.50 ft

Length 100.00 ft Constructed Slope 0.010000 ft/ft
Hydraulic Profile

Profile Pressure Depth, Downstream 7.22 ft

Slope Type N/A Normal Depth 1.83 ft

Flow Regime N/A Critical Depth 2.21 ft
Velocity Downstream 6.51 ft/s Critical Slope 0.005970 f/ft
Section

Section Shape Circular Mannings Coefficient 0.013

Section Material Concrete Span 3.00 ft
Section Size 36 inch Rise 3.00 ft
Number Sections 1

gutlet Control Properties

Outlet Control HW Elev 1,250.18 ft Upstream Velocity Head 0.66 ft

Ke 0.50 Entrance Loss 0.33 ft
Inlet Control Properties

Inlet Control HW Elev 1,248.72 ft Flow Control Transition

Inlet Type Square edge w/headwall Area Full 7.1 ft2

K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000

Project Title: Greenfield Road
c:\haestad\academic\cvm\inlet pi.cvm
09/26/02 03:25:31 PM

© Haestad Methods, Inc.

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

Project Engineer: James Dexter
CulvertMaster v1.0
Page 1 of 1
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ADOT RAINFALL DEPTH-DURATION-FREQUENCY TABLE CALCULATION
SOURCE: ADOT, HIGHWAY DRAINAGE DESIGN MANUAL, MARCH 1993.

Step 1 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

Step 2 Compute 2- and 100-year one hour depths
P2,1=-0.011+(0.942*P2,6"2)/P2,24
P100,1=0.494+(0.755*P100,6"2)/P100,24
P2,1 0.87
P100,1 2.38

Step 3 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

P22 0.95
P2,3 1.00
P2,12 1.20

P100,2=0.341*P100,6+0.659*P100,1
P100,3=0.569*P100,6+0.431*P100,1
P100,12=0.500*P100,6+0.500*P100,24

P100,2 2.59
P100,3 273
P100,12 3.30

Step 4 Short Duration rainfall zone =8

Step 5 Short Duration Rainfall Ratios:for Zone 8

2-Year Storm Return Period 100-Year Storm Return Period

5-min 10-min 15-min 30-min 5-min 10-min 15-min
Ratios 0.34 0.51 0.62 0.82 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

30-min
0.8

Page 1




ddftable.xlIs

100-yr,10-
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
10-yr,10-
min 0.496 0.44 0.449 1.10 0.71
10-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
10-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,1hr 0.146 0.87 0.835 2.38 2.1
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



ADDENDUM to "HYDROLOGIC DESIGN FOR
HIGHWAY DRAINAGE IN ARIZONA'" April 1975

Steps to be used to determine precipitation values for various dura-
tions and return periods.

STEP 1. From the precipitation maps in the manual ""Hydrologic
Design for Highway Drainage in Arizona', determine 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 1in the column headed 'Map Values' '

TABLE 1
Return Period Precipitation Values (inches)
(Years) P .
6 hour duration 24 hour duration
Map Corrected Map Corrected
Value Value Value Value

2 . \—l l"l - la?)

b 1.9 .S 2%
25
50 2.1 A 5%

S 3.0 2.0 3.6 2.6

NOTE: There is a possibility of making an error while reading the
maps because, (1) a site is not easy to locate precisely on a series
of 12 maps, (2)there may be some slight registration differences
in printing, and (3) precise interpolation between isolines is diffi-
cult. In order to minimize any errors in reading the maps, these
values should be plotted on the diagram '""Precipitation Depth versus
Return Period'" Fig. 1.
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HP, L] -+ For: Soll Conservation Service
: scus—mtzs T March 1967
| Revised by AHD 1970 jf
T |
. 14 13 12 111 110 109
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* *
*

& FLOOD HYDROGRAPH PACKAGE (HEC-1) *

B JUN 1998 *
*

* VERSION 4.1 *
*

* *

* RUN DATE 080CT02 TIME 10:48:07 *

* *
*

dkkkhkhkhhhhkhhhkhkhhdhhhhhhkhdhhhhhhkkhhkhhrkdddx
dede de g de ke ke ke ok ok ok ke ok e ke sk ke ok ke ke e ke ke ok ke ok ek ke ke ke ok ok ok kR ke

] U.S. ARMY CORPS OF ENGINEERS

* HYDROLOGIC ENGINEERING CENTER

* 609 SECOND STREET
* DAVIS, CALIFORNIA 95616
* (916) 756-1104

E el ol o] § =

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1l (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

HEC-1 INPUT PAGE 1
LINE ID5 wiw s es Lo araas 26 )s e B sw a0 b Lisiwswsn Slaye s aele s 6uaswaims Tiwswsan B:awewaw Disi s w5 i 10
1 ID TOWN OF GILBERT GREENFIELD ROAD SE DRAINAGE STORM DRAINAGE PN:96446-1
2 1D KINEMATIC WAVE WATERSHED MODEL 10 year storm Conveyance- Detention Basin
3 IT 2 248SEP02 0000 300
4 I0 3

*DIAGRAM



[Cele BES Mo WU |

10

31

32
33

34

LINE

35
37

38

BA

KO
BA

HQ
HE
PH
LG

UK
RK

RK

D

§B&

2
RUNOFF AGRICULTURAL AREA
1
0.0347
10 0.47 0.90 1.50
BLANK FOR 50-YR & BA ADJUSTMENT
0.3 0.15 8.20 0.12 5iid
ASSUME CLAY LOAM SOIL PARAMETERS
50 0.005 .06 100
750 .003 .012 .0347 TRAP

FURROW FLOW
ROUTE TO STORAGE

1A
RUNOFF SECTION 1A
0

.00154

RATING FOR 18" DIA PIPE 0.25 %SLOPE
0 0.50 1.00 1.50 2.00
0 0.31 0.44 0.55 0.64

10 0.47 0.90 1.50
10-YR & BA ADJUSTMENT
0.3 0.15 8.20 0.12 77.3
ASSUME CLAY LOAM SOIL PARAMETERS
52 0.04 .15 100
250 0.0040 .015 0.00063 TRAP
GUTTER FLOW
490 0.0025 .012 0.00154 CIRC
1B
RUNOFF SECTION 1B
0
00235
RATING FOR 24" DIA PIPE 0.25%SLOPE
0 1.5 3.0 4.5 6.0
0 0.49 0.70 0.88 1.04
10 0.47 0.90 1.50

10-YR & BA ADJUSTMENT
0.3 0.15 8.20 0.12 80.5
ASSUME CLAY LOAM SOIL PARAMETERS

52 0.04 + 15 100
490 0.0040 .015 0.00063 TRAP
GUTTER FLOW
865 0.0025 .012 0.00235 CIRC
HEC-1 INPUT
e s A 2us5swsn s s v w0 By wiewies Bsws
3
RUNOFF COMBINED
2

YES

PAGE 2



39 KM DETENTION FACILITY
40 KO 1 2
X STORAGE ROUTING THRU OPEN DETENTION POND
41 RS 1 STOR 0.0
42 A% 0 0.366 0.744 1.136 1.540 1.958
43 sV 4.275 4.787 5.321 5.877
44 SE 0 0.25 0.5 0.75 1.0 1.25
45 SE 2.50 2.75 3.00 3.25
46 SQ 0 0.181 0.187 0.194 0.200 0.207
47 SQ 0.245 0.254 0.266 0.276
48 22
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
5 2
13 . 1A
v
. v
24 N 1B ***
35 Biwswsnsmenve
v
\Y%
38 4

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

DIk kkkkkhkhhhkhkkhkhhhdhhhh ke hhhk ko kkkdx
LR S R ]

* *
*

& FLOOD HYDROGRAPH PACKAGE (HEC-1) e

* JUN 1998 ' *
*

* VERSION 4.1 *
*

* *

* RUN DATE 080CT02 TIME 10:48:07 *

* *
*

KhkhkkhkhhkhkhhhRI kAKX IR A Rk kkhkhhkh kX khkhk
ek ok e e ok e de ok ok ok ok K ok ok ok ok ok ok ok ok ok ok ok ok ok e e R ok ok ok ok ok ok ok ok ok ok

2.391

1.50

0.214

2.838

1.75

0.222

3.301 3.780
2.00 2.25

0.229 0.237

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616

(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 VARIABLES

IPRNT 3 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA

NMIN 2 MINUTES IN COMPUTATION INTERVAL
IDATE 24SEP 2 STARTING DATE

ITIME 0000 STARTING TIME

NQ 300 NUMBER OF HYDROGRAPH ORDINATES

NDDATE 24SEP 2 ENDING DATE

NDTIME 0958 ENDING TIME

ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .03 HOURS

TOTAL TIME BASE 9.97 HOURS

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

khkk dkk kkk kkk kkk kkk khkk kkkx Kkk
*kk  hokk

Khkkkkkkhkkkkkkk

* *
5 KK * 2 *
* *

Kok kK kKK kK KKk K

SQUARE MILES

INCHES

FEET

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENHEIT

*hkk Kkk khkk Kkk kkk kkk khkk hkk kkk khkk kkk hhkk kkk Akk Khkk hkk khkk Kkk

RUNOFF AGRICULTURAL AREA

7 KO OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

SUBBASIN RUNOFF DATA

8 BA SUBBASIN CHARACTERISTICS

TAREA

.03 SUBBASIN AREA

Kkk Khkk Kkk kkk



PRECIPITATION DATA

9 PH DEPTHS FOR 10-PERCENT HYPOTHETICAL STORM
..... HYDRO=35 “ciwins vd e wiare o i s @ o wee DRAB0 e ¢ e s sl e ivseseswins LE=49
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY
47 .90 1.50 .00 .00 .00 .00 .00 .00 .00
STORM AREA = .03
10 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 5.10 PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
11 UK OVERLAND-FLOW ELEMENT NO. 1
L 50. OVERLAND FLOW LENGTH
S .0050 SLOPE
N .060 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASIN
DXMIN 5 MINIMUM NUMBER OF DX INTERVALS
KINEMATIC WAVE
12 RK MAIN CHANNEL
L 750. CHANNEL LENGTH
S 0030 SLOPE
N 012 CHANNEL ROUGHNESS COEFFICIENT
CA .03 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD .00 BOTTOM WIDTH OR DIAMETER
Z 5.00 SIDE SLOPE
NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
RUPSTQ NO ROUTE UPSTREAM HYDROGRAPH
* %k %
COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)
ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME
PEAK
(MIN) (FT) (CFS) (MIN) (IN)
PLANE1 1.76 1.67 .59 10.00 99.59 32.32 «75
MAIN 2.48 1.33 .51 250.00 95..95 33.60 » 15

CONTINUITY SUMMARY (AC-FT)
5

- INFLOW= .0000E+00 EXCESS= .1396E+01 OUTFLOW= .1389E+01 BASIN STORAGE=

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

7-DAY 10-DAY

.00 .00

MAXIMUM
CELERITY
(FPS)

.30
8.86

.1513E-03 PERCENT ERROR=



MAIN 2.48 1.33 2.00 95.15 34.00 -~ 75

LR R R S R e R e R S R SRS SRS SRS RS SRR st ARttt tttt
* Kk kK

HYDROGRAPH AT STATION 2

LR R R R e S S RS R RS E EEE S EE EREEE s E R R R SRR RS ERE &0 St
* kK K

*
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 0. * 24 SEP 0500 151 .00 .00 .00 0.
24 SEP 0002 2 02 .02 00 0. * 24 SEP 0502 152 .00 .00 .00 0.
24 SEP 0004 3 02 .02 00 0. * 24 SEP 0504 153 .00 .00 .00 0.
24 SEP 0006 4 02 02 00 0. * 24 SEP 0506 154 .00 .00 .00 0.
24 SEP 0008 5 02 .02 00 0. * 24 SEP 0508 155 .00 .00 .00 0.
24 SEP 0010 6 02 .02 00 0. * 24 SEP 0510 156 .00 .00 .00 0.
24 SEP 0012 7 02 .02 00 0. * 24 SEP 0512 157 .00 .00 .00 0.
24 SEP 0014 8 02 .02 00 0. * 24 SEP 0514 158 .00 .00 .00 0.
24 SEP 0016 9 .03 .02 .00 0 * 24 SEP 0516 159 .00 .00 .00 Gl
24 SEP 0018 10 .03 .03 .00 0. * 24 SEP 0518 160 .00 .00 .00 0.
24 SEP 0020 11 .04 .04 .00 0. * 24 SEP 0520 161 .00 .00 .00 0.
24 SEP 0022 12 .04 .04 .00 0. * 24 SEP 0522 162 .00 .00 .00 0.
24 SEP 0024 13 .06 .05 .00 0. * 24 SEP 0524 163 .00 .00 .00 0.
24 SEP 0026 14 .07 .06 .01 1. * 24 SEP 0526 164 .00 .00 .00 0.
24 SEP 0028 15 © .10 .04 .06 3. * 24 SEP 0528 165 .00 .00 .00 0.
24 SEP 0030 16 .19 .03 .15 23 * 24 SEP 0530 166 .00 .00 .00 0.
24 SEP 0032 17 .19 .03 .16 75. * 24 SEP 0532 167 .00 .00 .00 0.
24 SEP 0034 18 .15 .02 .12 95. * 24 SEP 0534 168 .00 .00 .00 0.
24 SEP 0036 19 .09 .02 .07 75. * 24 SEP 0536 169 .00 .00 .00 0.
24 SEP 0038 20 .07 .02 .05 54. * 24 SEP 0538 170 .00 .00 .00 0.
24 SEP 0040 21 .04 .02 .03 3s. * 24 SEP 0540 171 .00 .00 .00 0.
24 SEP 0042 22 .04 .02 .02 27, * 24 SEP 0542 172 .00 .00 .00 0.
24 SEP 0044 23 .04 .02 .02 20. > 24 SEP 0544 173 .00 .00 .00 0.
24 SEP 0046 24 .03 .02 .02 16. * 24 SEP 0546 174 .00 .00 .00 0.
24 SEP 0048 25 .02 .02 .01 13. * 24 SEP 0548 175 .00 .00 .00 0.
24 SEP 0050 26 .02 .02 .01 10. * 24 SEP 0550 176 .00 .00 .00 0.
24 SEP 0052 27 .02 .02 .01 8. * 24 SEP 0552 177 .00 .00 .00 0.
24 SEP 0054 28 .02 .01 .00 7. * 24 SEP 0554 178 .00 .00 .00 0.
24 SEP 0056 29 .02 .01 .00 6. * 24 SEP 0556 179 .00 .00 .00 0.
24 SEP 0058 30 .02 .01 .00 5. * 24 SEP 0558 180 .00 .00 .00 0.
24 SEP 0100 31 .02 .01 .00 4. * 24 SEP 0600 181 .00 .00 .00 0.
24 SEP 0102 32 .00 .00 .00 3; * 24 SEP 0602 182 .00 .00 .00 0.
24 SEP 0104 33 .00 .00 .00 3. * 24 SEP 0604 183 .00 .00 .00 0.
24 SEP 0106 34 .00 .00 .00 2. * 24 SEP 0606 184 .00 .00 .00 0.
24 SEP 0108 35 .00 .00 .00 2. * 24 SEP 0608 185 .00 .00 .00 0.
24 SEP 0110 36 .00 .00 .00 2. * 24 SEP 0610 186 .00 .00 .00 0.
24 SEP 0112 37 .00 .00 .00 1. * 24 SEP 0612 187 .00 .00 .00 0.
24 SEP 0114 38 .00 .00 .00 i, * 24 SEP 0614 188 .00 .00 .00 0.
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SEP
SEP

0116
0118
0120
0122
0124
0126
0128
0130
0132
0134
0136
0138
0140
0142
0144
0146
0148
0150
0152
0154
0156
0158
0200
0202
0204
0206
0208
0210
0212
0214
0216
0218
0220
0222
0224
0226
0228
0230
0232
0234
0236
0238
0240
0242
0244
0246
0248
0250
0252
0254
0256
0258
0300
0302
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SEP
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SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP

0616
0618
0620
0622
0624
0626
0628
0630
0632
0634
0636
0638
0640
0642
0644
0646
0648
0650
0652
0654
0656
0658
0700
0702
0704
0706
0708
0710
0712
0714
0716
0718
0720
0722
0724
0726
0728
0730
0732
0734
0736
0738
0740
0742
0744
0746
0748
0750
0752
0754
0756
0758
0800
0802

189
190
191
192
193
194
195
196
1.97
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242




SEP
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SEP
SEP
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SEP
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SEP
SEP
SEP
SEP
SEP
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SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP

0304
0306
0308
0310
0312
0314
0316
0318
0320
0322
0324
0326
0328
0330
0332
0334
0336
0338
0340
0342
0344
0346
0348
0350
0352
0354
0356
0358
0400
0402
0404
0406
0408
0410
0412
0414
0416
0418
0420
0422
0424
0426
0428
0430
0432
0434
0436
0438
0440
0442
0444
0446
0448
0450

116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
L33
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
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SEP
SEP
SEP
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SEP
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SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
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24 SEP 0452 147 .00 .00 .00 0 * 24 SEP 0952 297 .00 .00 .00 0.

24 SEP 0454 148 .00 .00 .00 0 i 24 SEP 0954 298 .00 .00 .00 0.

24 SEP 0456 149 .00 .00 .00 0 * 24 SEP 0956 299 .00 .00 .00 0.

24 SEP 0458 150 .00 .00 .00 0 X 24 SEP 0958 300 .00 .00 .00 0.
*

L R R R e R T T T T

*ok ok ok
TOTAL RAINFALL = 1.48, TOTAL LOSS = .73, TOTAL EXCESS = .75
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6~HR 24-HR 72-HR 9.97-HR
+ (CFS) (HR)
(CFS)

+ 8s5. .57 3. 2. 2. 2.
(INCHES) .750 .750 .750 .750
(AC-FT) 1. ds L. 1,
CUMULATIVE AREA = .03 sQ MI

dkk kkk kkok kkk Kokk kkk kkk kkk hkhk kkk kokk kkk kkk AXK Khkk Kkk kkk Akkk Khkk Khkk Khkk Kkkk Kkk Kkkk Kkk Khkk Khkk KAk khkk hkk *kk
*okk ok kk

KK K KK Kk ok kK ok ok ok ok

* *
13 KK * 1A %
* *

KKk Kk ok kK ok ke ok ok ok ok ok

RUNOFF SECTION 1A

15 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

SUBBASIN RUNOFF DATA

16 BA SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

19 PH DEPTHS FOR 10-PERCENT HYPOTHETICAL STORM

..... HYDRO-35 ...:.. siwimicswsesniy EP=80 seevsmsmsnewsiaa sesmsvesssn PR W s eees v
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



20 LG
STRTL
DTH
PSIF
XKSAT
RTIMP 7

KINEMATIC WAVE

.30
.15
8.20
12
7.30

GREEN AND AMPT LOSS RATE

STARTING LOSS

MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

21 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
22 RK 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 MINIMUM NUMBER OF DX INTERVALS
RUPSTQ NO ROUTE UPSTREAM HYDROGRAPH
* kK
COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)
ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME
PEAK
(MIN) (FT) (CFS) (MIN) (IN)
PLANE1 1.99 1.67 .67 10.40 5.18 31.78 1:31
COLLECTOR1 2.29 1:33 .46 83.33 5.06 32.93 1.312
MAIN 3:.58 1.25 .56 163.33 4.98 33.90 131
CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .1076E+00 OUTFLOW= .1074E+00 BASIN STORAGE=

il

MAXIMUM
CELERITY
(FPS)

.36
3.20
5.06

.3291E-05 PERCENT ERROR=



INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 3.58 1.25 2.00 4.97 34.00 1.31
* %k Kk * % Kk * Kk k * % Kk * % Kk
HYDROGRAPH AT STATION 1a
TOTAL RAINFALL = 1.48, 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 0. 0. 0. 0.
(INCHES) 1.307 1.308 1.308 1.308
(AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = .00 SQ MI
COMPUTE STAGES FROM GIVEN RATING DATA
16 HQ FLOW 0. 1. 1. 2. 70 3. 3. 4, 5.
6.
18 HE STAGE .0 .3 .4 .6 6 7 .8 1.0 1.2
1.3
* ok ok * %k * %k * %k * Kk k
'HYDROGRAPH AT STATION 1A

MAXIMUM STAGE IS 1.16

kkk kkk Kokx
kkk Kkk

24 KK

26 KO

Kokk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk hkk kxk dkhkk kkk kkk kkdk kkk khkk hkk kkk kkk kkk Kkk khkk Kkkk

%k kok ok ok ok ok ok koK ok ok ok

* *
* 1B *
* *

deokokok ok okok ok okokkokok oKk

RUNOFF SECTION 1B

OUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

SUBBASIN RUNOFF DATA




27

30

31

32

33

34

BA

PH

LG

UK

RK

RK

SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS FOR 10-PERCENT HYPOTHETICAL STORM

« e e HYDRO-35 ..v.isew  ssmswimswswsses TP=40 ;vivsoswemswess wswswmsosmss TP-49 5w
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY
.47 .90 1..50 .00 .00 .00 .00 .00 .00 .00 .00
STORM AREA = .00
GREEN AND AMPT LOSS RATE
STRTL .30 STARTING LOSS
DTH .15 MOISTURE DEFICIT
PSIF 8.20 WETTING FRONT SUCTION
XKSAT .12 HYDRAULIC CONDUCTIVITY
RTIMP 80.50 PERCENT IMPERVIOUS AREA

KINEMATIC WAVE
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
COLLECTOR CHANNEL

. L 490. 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
MAIN CHANNEL
L 865. CHANNEL LENGTH
S .0025 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

* k Kk

. COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

10-DAY
.00



ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME MAXIMUM
PEAK CELERITY
(MIN) (FT) (CFS) (MIN) (IN) (FPS)
PLANE1l 1.99 1.67 .62 10.40 8.01 32.00 .33 .36
COLLECTOR1 2.29 1.33 1.01 163.33 7.49 34 .41 1433 3.19
MAIN 3.76 1.25 89 288.33 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
* Kk % * kK * kK % % Kk * % %
HYDROGRAPH AT STATION 1B
TOTAL RAINFALL = 1.48, 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. 0. 0. 0.
(INCHES) 1..323 1.323 1.323 1.323
(AC-FT) 0. 0. 0. 0
CUMULATIVE AREA = .00 SQ MI
COMPUTE STAGES FROM GIVEN RATING DATA
27 HQ FLOW 0. 2. 3. 5 6 8 9 11 12
13
29 HE STAGE 40 oD <7 9 1.0 1.2 1.4 1.6 1.8
1.8
* koK *okok * kK * kK * ok k

HYDROGRAPH AT STATION

MAXIMUM STAGE IS 1.77

kkhk hkk hhkk Khkk Khkk hhkk hhkk hkk kkk kkk khkk Kkk *kk
*kk hkk

1B

*kk Kkk

dkk kkk dkk dkkk kkk kkk Khkok hhkk kkk kkk khkk khkk kkk kkk Akk Akk



35 KK
37 HC
* Kk *
PEAK FLOW
+  (CFS)
+ 106.

*kk kkk kkk
kokk  kokok

38 KK

40 KO

41 RS

42 sV

Kokok ok kkKk
*
*
*
de KKk Kk ok ok Kk

kK ok Kk kK
*

3 *

*

Kok ok ok ok ok ok

RUNOFF COMBINED

HYDROGRAPH COMBINATION

TIME
(HR)

=57

kkk kkk

*okok ok ok ok k
*
*
*
dok ok ok ok ok ok

ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
* % Kk
* Kk k * %k * %k * k%
HYDROGRAPH AT STATION 3
MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR
(CFS)
3+ 2. 2. 2.
(INCHES) .807 .808 .808 .808
(AC-FT) 2. 2, 2. 2.
CUMULATIVE AREA = .04 SQ MI

*hkk khkk Kkk kkk kkk hkk kkk kkk kkk kkk khkk khkk hkk kkk kkk kkk kkk kkk Khhkk khkk Khkk kkk Kkk

.

* ok k ok ok ok ok
*

4 *

*

* kK ok ok Kk

DETENTION FACILITY

OUTPUT CONTROL VARIABLES

HYDR(

ST

IPRNT 1 PRINT CONTROL
IPLOT 2 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
OGRAPH ROUTING DATA
ORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYP STOR TYPE OF INITIAL CONDITION
RSVRIC .00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT

STORAGE 50 .4 o 11 1.5 2.0 2.4 2.8

khkk kkk Kkk oKk



44 SE ELEVATION
2.25

46 SQ DISCHARGE

***************‘k***************************************************************************************************************

* Kk k

************************’k******************************************************************************************************

* %k %k %k

DA MON HRMN ORD OUTFLOW STORAGE
STAGE

24 SEP 0000 1 0. .0
1.0

24 SEP 0002 2 0. .0
1.0

24 SEP 0004 3 0. .0
1.0

24 SEP 0006 4 0. .0
1.0

24 SEP 0008 5 0. .0
1.0

24 SEP 0010 6 0. .0
1.0

24 SEP 0012 7 0. .0
1.0

24 SEP 0014 8 0. .0
1.0

24 SEP 0016 9 0. .0
1.0

24 SEP 0018 10 0. .0
1.0

24 SEP 0020 11 0. .0
1.0

24 SEP 0022 12 0. .0
1.0

24 SEP 0024 13 0. .0
1.0

24 SEP 0026 14 0. .0

1.0

STAGE

DA

24

24

24

24

24

24

24

24

24

24

24

24

24

24

575 1.00
3.25
0 0
0
Kk

HYDROGRAPH AT STATION

MON

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

HRMN

0320

0322

0324

0326

0328

0330

0332

0334

0336

0338

0340

0342

0344

0346

ORD

101

102

103

104

105

106

107

108

109

110

111

112

113

114

OUTFLOW STORAGE

0 1.6
0 1.6
0 1.6
0 1.6
0 1.6
0 1.6
0 1.6
0 1.6
0 1.6
0 1.6
0 1.6
0 1.6
0 1.6
0 1.6

STAGE

.25

DA MON HRMN ORD OUTFLOW STORAGE

24

24

24

24

24

24

24

24

24

24

24

24

24

24

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

0640

0642

0644

0646

0648

0650

0652

0654

0656

0658

0700

0702

0704

0706

201

202

203

204

205

206

207

208

209

210

211

212

213

214

.75

.00



SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

0028
0030
0032
0034
0036
0038
0040
0042
0044
0046
0048
0050
0052
0054
0056
0058
0100
0102
0104
0106
0108
0110
0112
0114
0116
0118

0120

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

0348

0350

0352

0354

0356

0358

0400

0402

0404

0406

0408

0410

0412

0414

0416

0418

0420

0422

0424

0426

0428

0430

0432

0434

0436

0438

0440

115

11le

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

- 24

24

24

24

24

24

24

24

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

0708

0710

0712

0714

0716

0718

0720

0722

0724

0726

0728

0730

0732

0734

0736

0738

0740

0742

0744

0746

0748

0750

0752

0754

0756

0758

0800

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234

235

236

237

238

239

240

241



24

24
24
24
24
.24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24

24
1.0

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

0122

0124

0126

0128

0130

0132

0134

0136

0138

0140

0142

0144

0146

0148

0150

0152

0154

0156

0158

0200

0202

0204

0206

0208

0210

0212

0214

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

0442

0444

0446

0448

0450

0452

0454

0456

0458

0500

0502

0504

0506

0508

0510

0512

0514

0516

0518

0520

0522

0524

0526

0528

0530

0532

0534

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

16l

162

163

164

165

166

167

168

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

0802

0804

0806

0808

0810

0812

0814

0816

0818

0820

0822

0824

0826

0828

0830

0832

0834

0836

0838

0840

0842

0844

0846

0848

0850

0852

0854

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268



24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24
1.0

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

0216

0218

0220

0222

0224

0226

0228

0230

0232

0234

0236

0238

0240

0242

0244

0246

0248

0250

0252

0254

0256

0258

0300

0302

0304

0306

0308

69

70

73

72

73

74

75

76

77

78

79

80

81l

82

83

84

85

86

87

88

89

90

91

92

93

94

95

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

0536

0538

0540

0542

0544

0546

0548

0550

0552

0554

0556

0558

0600

0602

0604

0606

0608

0610

0612

0614

0616

0618

0620

0622

0624

0626

0628

169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194

195

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

SEP

0856

0858

0900

0902

09504

0906

0908

0910

0912

0914

0916

0918

0920

0922

0924

0926

0928

0930

0932

0934

0936

0938

0940

0942

0944

0946

0948

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295



24 SEP 0310 096 0. 1.6 1.0 * 24 SEP 0630 196 0. 1.6 1.0 * 24 SEP 0950 296 0. 1.5
1.24 SEP 0312 97 05 1.6 1.0 * 24 SEP 0632 197 0. 1.6 1.0 * 24 SEP 0952 297 0. 1.5
1'24 SEP 0314 98 0. 1.6 1.0 * 24 SEP 0634 198 0 £ 5603 1.0 * 24 SEP 0954 298 0. 1.5
1.34 SEP 0316 99 0. 1.6 1.0 * 24 SEP 0636 199 0. 1.6 1.0 * 24 SEP 0956 299 0. 1.5
1.24 SEP 0318 100 0. 1.6 1.0 * 24 SEP 0638 200 0. 1.6 1.0 * 24 SEP 0958 300 0. 1.5
1.0 . i

***************************************'k*******************************************'k*******************************************

* %k %k k
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR
+  (CF8) (HR) : :
(CFS)
+ 0. 1.30 0. 0. 0. 0.
(INCHES) .048 .076 .076 .076
(AC-FT) 0. 0. 0. 0.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 9.97-HR
+ (AC-FT) (HR)
2. 1.57 2 £l 2 1.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 9.97-HR
+  (FEET) (HR) ‘ .
1.06 1.67 1.04 .96 .96 .96
CUMULATIVE AREA = .04 SQ MI
1 STATION 4
(I) INFLOW, (O) OUTFLOW
0. 20. 40. 60. 80. 100. 120. 0. 0. 0. 0. 0.
0.
(S) STORAGE
.0 .0 .0 .0 .0 .0 .0 .5 1.0 1.5 2.0 .0
.0
DAHRMN PER
240000 1I--------- e pmmmm e B eememe- pmmmmmmme-
- e pmmmmm———— e B R
240002  2I . . 2 ! . S
240004  3I ] : : . . S
240006  4I 4 : : . ' S

240008 51 9 . . . . S




240010
'240012
'240014
'240016
'240018
'240020
.240622
.240024
‘240026
.240028
.240030
.240032
‘240034
.240036
.240038
-240040
.240642
.240044
.240046
.240048
.240050
.240052
'240054
'240056
.240058
.240100

240102

61

71

81

9I

1001

110T.

120T

1301

1401

150

160

170

180

190

200

210

220

230

240

250

260

270

280

290

300

310

320 I



240104

.240106
.240108
'240110
.240112
.240114
.240116
'240118
‘240120
.240i22
.240124
'240126
.240128
.240130
'240132
'240134
'240136
'240138
'240140
'240i42
.240144
~240146
.240148
.240150
'240152
'240154

240156

330 I

340 I

350I

360I

3701

3801

390I

421

43I

4471

451

461

471

481

491

51I

52I

531

541

551

561

571

58I



240158
.240200
.240é02
.240204
.240206
.240208
.240210
.240212
'240214
‘240216
'240218
'240220
'240522
.240224
.240226
.240228
.240230
.240232
'240234
.240236
'240238
'240240
240242
'240244
.240246
‘240248

240250

60I

61I

621

631

641

651

661

67I

681

691

701

711

721

731

741

75T

761

771

78I

791

80T

81I

82I

83I

84I

85I

86T



240252
.240254
.240256
'240258
.240300
'240302
‘240304
.240306
.240308
.240310
'240312
.240314
.240316
.240318
.240320
'240322
.240324
‘240326
'240328
-240330
'240332
'240334
.240336
.240338
.240340
‘240542

240344

87I

881

891

90I

911

921

93I

941

95I

96I

971

98I

99I

100I

1011

1021

103I

1041

1051

106I

1071

1081

109I

110I

1111

1121

1131




240346
‘240348
'240350
.240352
'240354
.240356
‘240358
'240400
'240402
.240404
'240406
.240408
.240410
‘240412
'240414
.240416
'240418
.240420
.240422
.240424
.240426
.240428
.240430
.240432
‘240434
‘240436

240438

1141I

115T

1lleI

1171

118I

1191

120I

1211

1221

1231

1241I

1251

1261

1271

1281

1291

1301

1311

132

133I

1341

1351

1361

1371

1381

1391

1401



240440

-240442
'240444
.240446
.240448
-240450
‘240452
'240454
.240456
.240458
.240500
.240502
‘240504
.240506
.240508
-240510
.240512
.240514
.240516
'240518
.240520
l2;0§22
.240524
'240526
.240528
'240530

240532

1411

1421

1431

1441

1451

1461

1471

1481

1491

1501

151I

1521

1531

1541

1551

1561

157I

158I

1591

160I

1611

1621

1631

164I

165T

1661

1671



240534
.240536
'240538
.240540
.240542
‘240544
.240546
‘240548
.240550
.240552
.240554
'240556
.240558
‘240600
'240é02
.240604
.240606
.240608
‘240610
'240612
.240614
.240616
.240618
‘240620
.240é22
'240624

240626

1l68I

1651

170I

1711

1721

1731

1741

1751

176I

1771

1781

1791

180I

181I

182I

1831

184I

1851

1861

187T

1881

189I

190I

1911

1921

1931

1941



240628

.240630
.240632
.240634
.240636
'240638
.240640
.240é42
.240644
‘240646
.240648
.240650
.240652
.240654
.240656
'240658
'240700
.240%02
’240704
.240706
.240708
'240710
‘240712
.240714
.240716
'240718

240720

1951

1961

1971

1981

1991

200I

2011

202I

203I

2041

205I

2061

2071

208I

2091

210I

2111

2121

2131

2141

2151

2161

2171

2181

2191

2201

2211



240722
'240724
'240726
.240728
.240730
.240732
.240734
.240736
.240738
.240740
1240742
.240744
.240746
.240748
'240750
'240752
'240754
.240756
'240758
'240800
'240é02
‘240804
‘240806
'240808
.240810
.240812

240814

2221

2231

2241

2251

2261

2271

228I

2291

230I

2311

2321

2331

2341

2351

2361

2371

238I

2391

240I

2411

2421

2431

24471

2451

2461

2471

2481



240816
.240818
.240820
.240é22
'240824
'240826
‘240828
'240830
.240832
.240834
.240836
.240838
'240840
.240é42
.240844
'240846
'240848
'240850
.240852
.240854
‘240856
.240858
'240900
'240502
.240904

240906

240908

2491

250I

251I

2521

2531

2541

2551

2561

2571

2581

2591

260I

2611

2621

263I

2641

2651

2661

2671

2681

2691

270I

271I

2721

2731

2741

2751




240910
.240912
.240914
.240916
.240918
.240920
.240522
'240924
.240926
.240928
.240930
'240932
.240934
.240936
‘240938
‘240940
‘240542
.240944
'240946
.240948
‘240950
'240952
‘240954
.240956

240958

2761

2771

2781

2791

280I

2811

2821

2831

2841

2851

2861

2871

2881

2891

290I

291I

2921

2931

2941

2951

2961

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND



-+

OPERATION

TIME IN HOURS,

AREA IN SQUARE MILES

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

ISTAQ

CONTINUITY SUMMARY

«5

1A

CONTINUITY SUMMARY

.2

1B

CONTINUITY SUMMARY
.1

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN
STATION FLOW PEAK AREA
6 -HOUR 24 -HOUR 72-HOUR
2 95. .57 3. 2. 2. -03
1A 5. <57 0. 0. 0. .00
1B 12. .60 1. 0. 0. .00
3 106. 07 3. 2. 2. .04
4 0. 1.30 0 0. 0. .04
SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL
ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO
PEAK PEAK
(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN)
MANE .51 95.95 33.60 = 1D 2.00 95.15 34.00
(AC-FT) - INFLOW= .0000E+00 EXCESS= .1396E+01 OUTFLOW= .1389E+01 BASIN STORAGE=
MANE .56 4.98 33.90 1.31 2.00 4.97 34.00
(AC-FT) - INFLOW= .0000E+00 EXCESS= .1076E+00 OUTFLOW= .1074E+00 BASIN STORAGE=
MANE .89 12.12 35.60 1.33 2.00 11.94 36.00
(AC-FT) - INFLOW= .1074E+00 EXCESS= .1673E+00 OUTFLOW= .2750E+00 BASIN STORAGE=

MAXIMUM TIME OF
STAGE MAX STAGE
1.06 1.67
VOLUME
(IN)
575

.1513E-03 PERCENT ERROR=

+31

.3291E-05 PERCENT ERROR=

.5438E-05 PERCENT ERROR=



*%%* NORMAL END OF HEC-1 **%*
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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

HEC-1 INPUT PAGE 1
LINE IDls o i siams Lo 5w m e sws m s Biwewewn Bis v gtenre Bisiwe v 6w 7 SRR - [P > S 10

i} ID TOWN OF GILBERT GREENFIELD ROAD STORM DRAINAGE PN:96446-1
2 D KINEMATIC WAVE WATERSHED MODEL 10 year storm 6720 gpm Conveyance Sizing
3 IT 2 24SEP02 0000 300
4 I0 3

*

*DIAGRAM
5 KK ie
6 KM RUNOFF SECTION 1C
7 KO 0
8 BA .00075

= RATING FOR 18" DIA PIPE 1.5% SLOPE

* * *
¥ FLOOD HYDROGRAPH PACKAGE (HEC-1) * % U.S. ARMY CORPS OF ENGINEERS *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *®
. VERSION 4.1 * ¥ 609 SECOND STREET *
X * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 030CT02 TIME 10:07:54 * = (916) 756-1104 %
* * * *
Khkkhkhkhkhkkdhhhhkhhhhkhhkdhhdkhhhdhhkdhhhkdhdrdndkhki kkkkhkkkhhhkhkhkkhhkhhhkhhkhhkdhhhhhhkhdkhdhkhkkhkk



10
11

12

13
14

15

16
17

19

20

22

23

24
25

26

34

35
36

37

LINE

38

40

HQ
HE
PH
LG

UK
RK

RK

“PBER

HQ
HE
PH
LG

UK
RK

RK
KK

KO
BA

HQ
HE

“BEE R

RK

ID

KK

KO

RUNOFF SECTION 2C
0

0 2. 4. 6. 8. 10.
0 0.40 0.57 0.72 0.86 1.00
10 0.47 0.90 1.50
10-YR & BA ADJUSTMENT
0.3 0.15 8.20 0.12 75.0
ASSUME CLAY LOAM SOIL PARAMETERS
52 0.04 .15 100
150 0.0040 .015 0.00063 TRAP 0
GUTTER FLOW
410 0.0150 .012 0.00075 CIRC 1.5
2A
RUNOFF SECTION 2A
0
.00165
RATING FOR 18" DIA PIPE 2.4% SLOPE
0 2. 4. 6. 8. 10.
0 0.36 0.51 0.63 0.74 0.85
10 0.47 0.90 1.50
10-YR & BA ADJUSTMENT
0.3 0.15 8.20 0.12 85.0
ASSUME CLAY LOAM SOIL PARAMETERS
52 0.04 .15 100
260 0.0200 .015 0.00063 TRAP 0
GUTTER FLOW
495 0.0260 .012 0.00165 GIRC 1.5
2B
RUNOFF SECTION 2B
0
.00198
RATING FOR 18" DIA PIPE 2.4% SLOPE
0 2. 4. 6. 8. 10.
0 0.36 0.51 0.63 0.74 0.85
10 0.47 0.90 1..50
10-YR & BA ADJUSTMENT
0.3 0.15 8.20 0.12 85.0
ASSUME CLAY LOAM SOIL PARAMETERS
52 0.04 <15 100
250 0.0260 .015 0.00198 TRAP 0
GUTTER FLOW
310 0.0200 .012 0.0025 CIRC 1.5
HEC-1 INPUT
..... Lo e e 0 Binw gom g v 03 o 1018 00 0 o0 8w v ey 0l Dh s 0 @ ¢ 6160
2C

12.
1.15

12.
0.96

12.
0.96

14.
1.16

14

1.07

YES

14.
1.07

PAGE



LINE

.00138
RATING FOR 36" DIA PIPE 1% SLOPE
0 2. 4. 6. 8. 10.
26. 30.0 32. 40.0
0 0.36 0.50 0.61 0.70 0.79
1.30 1.41 1l.46 1.67
10 0.47 0.90 1.50
10-YR & BA ADJUSTMENT
0.3 0.15 8.20 0.12 85.0
ASSUME CLAY LOAM SOIL PARAMETERS
52 0.04 .15 100
310 0.0135 .015 0.00063 TRAP 0
GUTTER FLOW
35 0.0100 .012 0.00138 CIRC 3.0
ROUTE TO INLET MH IN 24-IN RCP
3C
RUNOFF SECTION 3C
0
.00173
RATING FOR 18" DIA PIPE 2.5% SLOPE
0 2. 4. 6. 8. 10.
0 0.36 0.51 0.63 0.74 0.85
0.3 0.15 8.20 0.12 78.3
ASSUME CLAY LOAM SOIL PARAMETERS
52 0.04 15 100
60 0.0390 .015 0.00063 TRAP 0
GUTTER FLOW
235 0.0250 .012 0.00173 CIRC 1.5
ROUTE TO INLET MH IN 18-IN RCP
3B .
RUNOFF SECTION 3B
0
.00191
RATING FOR 18" DIA PIPE 2.5% SLOPE
0 2. 4. 6. 8. 10.
0 0.36 0.51 0.63 0.74 0.85
0.3 0.15 8.20 0.12 82.0
ASSUME CLAY LOAM SOIL PARAMETERS
52 0.04 .15 100
235 0.0390 .015 0.00063 TRAP 0
GUTTER FLOW
455 0.0350 .012 0.00191 CIRC 1.5
ROUTE TO INLET MH IN 18-IN RCP
HEC-1 INPUT
....... LevwowowliwsmsosoBugomsveBownmeeeDswsesedd

14.

12.
0.96

12.
0.96

YES

14.
1.07

14.
1.07

YES

PAGE



71 KK

73 KM
73 KO
74 BA

*
75 HQ
76 HE
77 LG
*
78 UK
79 RK
*
80 RK
*
81 KK
82 KM
83 HC
84 KK
85 KM
86 KO
*
87 RS
88 sv
89 sV
90 SE
91 SE
92 S0
93 sQ
*
94 WP
*
95 WP
*
96 WP
97 KK
98 KM
99 KO
100 WR
101 %2

3A
RUNOFF SECTION 3A
0
.00065
RATING FOR 36" DIA PIPE 1% SLOPE
0 2. 4 6 8. 10. 12.

0 0.36 0.50 0.61 0.70 0.79 0.86
0.3 0.15 8.20 0.12 85.0
ASSUME CLAY LOAM SOIL PARAMETERS

52 0.04 .15 100
145 0.0135 .015 0.00063 TRAP 0 5
GUTTER FLOW
165 0.0100 .012 0.00065 CIRC 3.0
ROUTE TO INLET MH IN 36-IN RCP
4
RUNOFF COMBINED
2
5
STORAGE FACILITY
0
STORAGE FACILITY ROUTING THRU WET WELL - NO VAULT
1 STOR 0.0

0.0 0.0140 0.0280 0.043 0.051 0.060 0.071
0.203 0.2200 0.2380 0.258 0.280

1233.0 1235.0 1237.0 1239.0 1240.0 1241.0 1242.0
1246.0 1247.0 1248.0 1249.0 1250.

0 0 0 0 0 0 0
0 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 @ 1238.5
1242.0 15.0 1239.5 PUMPS
PUMP 2 ON @ 1243.2 & OFF @ 1240.5
1243.2 15.0 1240.5 PUMPS
PUMPS .
PUMP STATION FLOW
0 2 10
PUMPS

SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT
LINE (V) ROUTING
NO. (.) CONNECTOR

5 Ic

(--->) DIVERSION OR PUMP FLOW

(<---) RETURN OF DIVERTED OR PUMPED FLOW

14.
0.93

YES

0.095

1243.0

0

0.173

1244.0

0

0.187

1245.0



100
97

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

LHhkkkhkdkkkkhkdhkhhkdhdhhkhdhdhdddkkhkdhkhkdkdhkkk

*

*
*
*
*
*
*
*

FLOOD HYDROGRAPH PACKAGE

RUN DATE

JUN 1998
VERSION 4.1

030CT02 TIME

Ihkkkhkkkkhhhkhdhkkdhkkhkhk bk hkkkh bk kkkk

*

(HEC-1)

10:07:54

*
*
*
*
*
*
*

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

HhkIkhkIhkhkhkkhkhkkhkhkkkkhhhkhhkhhhhhkhkkkkkkk

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

222222222222 22222222 2R R Rttt l]

KINEMATIC WAVE WATERSHED MODEL 10 year storm 6720 gpm Conveyance Sizing

OUTPUT CONTROL VARIABLES

IPRNT

3 PRINT CONTROL



IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE
iT HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL
IDATE 24SEP 2 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES

NDDATE 24SEP 2 ENDING DATE

NDTIME 0958 ENDING TIME

ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .03 HOURS

TOTAL TIME BASE 9.97 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW . CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

Kok kokk kkk kokk dkkk kkk Kk K Kk h kkk kkk kkk kkk kkk kkk Kkk Akk Kkk hkk kkk hkk kK Khkk kkk kkk kkk kkk hkk kkk kkk Akk kkk KAk kokk

ok ok kK kK KKKk ok koK k

* *
5 KK * 1c =
* *

KoKk ok ok ok ok odok kok kok ok

RUNOFF SECTION 1C

7 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

SUBBASIN RUNOFF DATA

8 BA SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

11 PH DEPTHS FOR 10-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... ceeseseeeneeses TP-40 ..., viwiniwawowoiw e DO iwswswiomen



12 LG

13 UK

14 RK

15 RK

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
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
OVERLAND-FLOW ELEMENT NO. 1
L 52. OVERLAND FLOW LENGTH
S .0400 SLOPE
N .150 ROUGHNESS COEFFICIENT
PA 100.0 PERCENT OF SUBBASIN
DXMIN S MINIMUM NUMBER OF DX INTERVALS
KINEMATIC WAVE
COLLECTOR CHANNEL
L 150. CHANNEL LENGTH
5 .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
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 1.99 1.67
COLLECTOR1 2.29 1.33
MAIN 8.78 1.285

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00

.66 10.40 2.53 31.90
.39 50.00 2.49 32.50
.27 136.67 2.47 33.04

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

Fhdk kkk kkk Akk kkk kkk kkk hkk hokk kkk kkok Khkk kkk kkk kkk kkk kkk kkk Kkk Kkk khkk kkk kkk kkk Kkk Khkk hkk Akk Akk kkk kkk kkk kkk

Hodokok KKk Kk KKk ok ok ok
* *

16 KK * 2A %

* *

MAIN 8.78 1.25 2.00 2.39 34.00
%* %k %* k% * % % * k% * kK%
HYDROGRAPH AT STATION 1C
TOTAL RAINFALL = 1.48, TOTAL LOSS = .19, TOTAL EXCESS = 1.29
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR
+ (CFS) (HR)
(CFS)
+ 20 .57 0. 0 0. 0
(INCHES) 1.289 1.289 1.289 1.289
(AC-FT) 0. 0 0. 0
CUMULATIVE AREA = .00 SQ MI
COMPUTE STAGES FROM GIVEN RATING DATA
8 HQ FLOW 0. 2. 4 6 8. 10
10 HE STAGE .0 .4 6 7 .9 1.0
* k% * % * * Kk * * %k * Kk *
HYDROGRAPH AT STATION 1€
MAXIMUM STAGE IS .43

1.29
1.29
1.29

EXCESS= .5170E-01 OUTFLOW= .5159E-01 BASIN STORAGE=

.29

12.
1.1

<36
3.29
9.04

.2599E-05 PERCENT ERROR=

14.
1.2



18

19

22

23

24

25

26

KO

BA

PH

LG

UK

RK

RK

Kkkokokokokokokokokokkk

RUNOFF SECTION 2A

OUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS FOR 10-PERCENT HYPOTHETICAL STORM

..... HYDRO-35 ......  vveeunnoseeeoes TP=-80 connunnnnnnann.
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR  12-HR  24-HR
.47 .90 1.50 .00 .00 .00 .00 .00
STORM AREA = .00
GREEN AND AMPT LOSS RATE
STRTL .30 STARTING LOSS
DTH .15 MOISTURE DEFICIT
PSIF 8.20 WETTING FRONT SUCTION
XKSAT .12 HYDRAULIC CONDUCTIVITY
RTIMP 85.00 PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
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
COLLECTOR CHANNEL
L 260. CHANNEL LENGTH
s .0200 SLOPE
N .015 CHANNEL ROUGHNESS COEFFICIENT
ca .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD .00 BOTTOM WIDTH OR DIAMETER
zZ 5.00 SIDE SLOPE
NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
MAIN CHANNEL
L 495. CHANNEL LENGTH

S .0260 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

* k Kk

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 L.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=

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN © 11.56 1.25 2.00 7.68 34.00 1.34
* k% * kK * ok ok ok * kK
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 9.97-HR
+ (CFS) (HR)
(CFS)
+ 8. .57 0. 0. 0. 0.
(INCHES) 1.343 1.344 1.344 1.344
(AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = .00 sQ MI

COMPUTE STAGES FROM GIVEN RATING DATA

19 HQ FLOW 0. 2. 4. 6. 8. 10. 12. 14.



*ohkk kkk  kokk

27

29

30

33

34

35

HYDROGRAPH AT STATION 2A

MAXIMUM STAGE IS .72

KK

KO

BA

PH

LG

Khkkkkokokkkokkkkok

*

2B *
*

Kok kok ok ok ko ok ok ok ok ko

RUNOFF SECTION 2B

OUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA - .00 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS FOR 10-PERCENT HYPOTHETICAL STORM

..... HYDRQ-35 ..,... wraeinwme e iy BB=40 wiwenseswem s s i v ee
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY
.47 .90 1.50 .00 .00 .00 .00 .00 .00
STORM AREA = .00
GREEN AND AMPT LOSS RATE
STRTL .30 STARTING LOSS
DTH .15 MOISTURE DEFICIT
PSIF 8.20 WETTING FRONT SUCTION
XKSAT .12 HYDRAULIC CONDUCTIVITY
RTIMP 85.00 PERCENT IMPERVIOUS AREA

KINEMATIC WAVE
OVERLAND-FLOW ELEMENT NO. 1
L 52. OVERLAND FLOW LENGTH
S .0400 SLOPE

4 -DAY
.00

TP-49

Khkk Kokk kkk kkk hkk kkk khkk kkk Kkkk Ahhkk kkk kkk kkk Kkk KKKk KAk Khkk Kkk kkk kkk Akk hkk khk khkk kkk hkk kkk kkk hhkk khkk

7-DAY 10-DAY

.00

.00



N .150
PA : 100.0
DXMIN 5

KINEMATIC WAVE

36 RK COLLECTOR CHANNEL
L 250.
S .0260
N .015
CA .00
SHAPE TRAP
WD .00
Z 5.00
NDXMIN 2

37 RK MAIN CHANNEL

L 310.
S .0200
N .010
ca .00
SHAPE CIRC
WD 1.50
Z .00
NDXMIN 2
RUPSTQ YES

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

CHANNEL LENGTH

SLOPE

CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA

CHANNEL SHAPE

BOTTOM WIDTH OR DIAMETER

SIDE SLOPE

MINIMUM NUMBER OF DX INTERVALS
ROUTE UPSTREAM HYDROGRAPH

* % Kk

COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME
PEAK
(MIN) (FT) (CFS) (MIN) (IN)

PLANE1 1.99 1.67 .52 10.40 6.81 32.10 1.37

COLLECTOR1 5.83 1.33 .23 83.33 6.75 32.22 141377

MAIN 1217 1.25 .19 103.33 14.21 32.55 1..35
CONTINUITY SUMMARY (AC-FT) - INFLOW= .1720E+00 EXCESS= .1446E+00 OUTFLOW= .3163E+00 BASIN STORAGE=

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MAIN 1217 1.25 2.00 13.87 34.00 1.36

* % %k * % Kk

* k¥

*k*

HYDROGRAPH AT STATION 2B

MAXIMUM
CELERITY
(FPS)

.36
8.86
16.47

.8084E-05 PERCENT ERROR=



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. 0. 0. 0.
(INCHES) 1.355 1.355 1.355 1.355
(AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = .00 sQ MI
COMPUTE STAGES FROM GIVEN RATING DATA
30 HQ FLOW 0. 2. 4, 6. 8. 10 12, 14,
32 HE STAGE .0 .4 .5 .6 .7 .9 1.0 Al
* %k * %k ok * % * EX R * k %k
HYDROGRAPH AT STATION 2B

MAXIMUM STAGE IS 1

hkk hkk kKK

38 KK

40 KO

41 BA

46 PH

.06

Kk Kkk kkk kkk kkk hkk kkk Akk kkk Kkkk kkk kkk kkk kkk kkk kkk hkk hkk kkk kkk kkk kkk kkk kkk hkk Kkkk

KK KKk K ek ok ok ok ko ok

* *
* 2C *
* *

Kkhhkkkkkhkkkkkk

RUNOFF SECTION 2C

OUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS

TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS FOR 10-PERCENT HYPOTHETICAL STORM

hkk khkk kkk kkk



47 LG

48 UK

49 RK

50 RK

HYDRO-35 ......
5-MIN 15-MIN 60-MIN
.47 =90 1.50

GREEN AND AMPT LOSS RATE

STRTL .30
DTH -15
PSIF 8.20
XKSAT .12
RTIMP 85.00

KINEMATIC WAVE

OVERLAND-FLOW ELEMENT
L 52.

S .0400

N .150

PA 100.0

DXMIN 5

KINEMATIC WAVE
COLLECTOR CHANNEL

L 310.

S .0135

N .015

CA .00

SHAPE TRAP
WD - .00

Z 5.00
NDXMIN 2

MAIN CHANNEL

L 35.

S .0100

N .012

CA .00

SHAPE CIRC
WD 3.00

Z .00

NDXMIN 2
RUPSTQ YES
(el0)

ELEMENT ALPHA

............... TP-40 .vcnecenonmonans ceeaen
2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY
.00 .00 .00 .00 .00 .00
STORM AREA = .00

STARTING LOSS

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

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

* Kk
MPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

M DT DX PEAK TIME TO
PEAK
(MIN) (FT) (CFS) (MIN)

vove TP-49 ...
4-DAY  7-DAY
.00 .00
VOLUME
(IN)

MAXIMUM
CELERITY
(FPS)



PLANE1 1,99 1.67 .52 10.40 4.74 32.10
COLLECTOR1 4.20 1.33 .40 103.33 4.66 32.52
MAIN 8.05 1.25 s e 11.67 18.46 32.91

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3166E+00 EXCESS= .1008E+00 OUTFLOW= .4172E+00 BASIN STORAGE=

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 8.05 1.25 2.00 18.24 34.00
*kk *k ok *kok ok ok dok ok
HYDROGRAPH AT STATION 2C
TOTAL RAINFALL = 1.48, TOTAL LOSS = .12, TOTAL EXCESS = T3
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR
¥ (CFS) (HR)
(CFS)
+ 18. .57 1. 1. 1z 1
(INCHES) 1.359 1.359 1.358 1.359
(AC-FT) 0. 0. Qs 0
CUMULATIVE AREA = .01 SQ MI

COMPUTE STAGES FROM GIVEN RATING DATA

41 HQ FLOW 0. 2. " 4. 6. 8. 10.
44 HE STAGE .0 .4 .5 .6 .7 .8
FLOW 26. 30. 32, 40.
STAGE 1.3 1.4 1.5 1.7
* k% * * k * k * * % % * % *
HYDROGRAPH AT STATION ple

MAXIMUM STAGE IS 1407

Fekk kokk kkdk dkdk kkk kkk kkk kkk kkk Akk hkk Kkk hkk kkk kkk hkk kkk kkk Kkkk kkk kkk kkk

1.37
1.37
1.36

1.36

14.

.36
5.12
13.04

.2833E-05 PERCENT ERROR=

16.

1.0

20.

24.

kkk Khkk hkk hkk hhkk hkhkk kkk hkk khhkk Kkk



Khkhkkhkkkkhkkkkx

* *
* 3C *
* *

Kok Kk koK okok ok ok ok ok ok ok ok

53

54

46

S

58

59

KO

BA

PH

LG

UK

RK

RUNOFF SECTION 3C

OUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS FOR 10-PERCENT HYPOTHETICAL STORM

..... HYDRO-35 ...... D = e
5-MIN 15-MIN 60-MIN 2-HR 3=HR 6-HR 12-HR 24-HR 2-DAY
.47 .90 1.50 .00 .00 .00 .00 .00 .00
STORM AREA = .00
GREEN AND AMPT LOSS RATE
STRTL .30 STARTING LOSS
DTH - .15 MOISTURE. DEFICIT
PSIF 8.20 WETTING FRONT SUCTION
XKSAT .12 HYDRAULIC CONDUCTIVITY
RTIMP 78.30 PERCENT IMPERVIOUS AREA

KINEMATIC WAVE
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
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
60 RK MAIN CHANNEL

L 235,

S .0250

N .012

CA .00

SHAPE CIRC

WD 1.50

Z .00

NDXMIN 2

RUPSTQ NO

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

* K K

COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME
PEAK
(MIN) (FT) (CFs) (MIN) (IN)
PLANE1 1.99 1.67 +50 10.40 5.90 32.04 1.32
COLLECTOR1 7.14 L.33 .14 20.00 5.82 32.04 1.32
MAIN 11.33 1.25 .24 78.33 5.81 32.34 1.32
CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .1216E+00 OUTFLOW= .1214E+00 BASIN STORAGE=
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MAIN 11.33 1.25 2.00 5.74 32.00 1532
* %k * %k %k * k% * % Xk * % %
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 0. 0. 0. 0.
(INCHES) 1.315 1.315 1.315 1.315
(AC-FT) 0. 0. 0. 0.

CUMULATIVE AREA =

.00 SQ MI

MAXIMUM
CELERITY
(FPS)

-35
8.47
13.94

.2412E-05 PERCENT ERROR=



COMPUTE STAGES FROM GIVEN RATING DATA

54 HQ FLOW 0. 25 4. 6. 8. 10. 12. 14.
56 HE STAGE .0 .4 .5 .6 .7 -9 1.0 1.1
* Kk k * kK * ok k * ok k * %k
HYDROGRAPH AT STATION 3C
MAXIMUM STAGE IS .61

Kk kkk kkk kkk kkk kkk kkk kkk KNk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk Hkk kkk kkk kkk Ahkk Kkk Akk Kkk Kkx

Tkkkkkkkkhkhkk

* *
61 KK * 3B  *
* *

dokokokok ok ok ok ok ok ok ok ok ok
N

RUNOFF SECTION 3B

63 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

SUBBASIN RUNOFF DATA

64 BA SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

46 PH DEPTHS FOR 10-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... semssswmemsminse LP-80 cosvessosmsosns tessesnsess 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
67 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 82.00 PERCENT IMPERVIOUS AREA



KINEMATIC WAVE

68 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
69 RK 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
70 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
4 .00 SIDE SLOPE
NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
RUPSTQ YES ROUTE UPSTREAM HYDROGRAPH
%* kK
COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)
ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME
PEAK
(MIN) (FT) (CFS) (MIN) (IN)
PLANE1 1.99 1.67 .52 10.40 6.52 33.79 1.34
COLLECTOR1 7.14 133 .18 78.33 6.47 32.29 1.34
MAIN 13.41 1.25 .25 151.67 12.13 32.45 1.33
CONTINUITY SUMMARY (AC-FT) - INFLOW= ,1214E+00 EXCESS= .1371E+00 OUTFLOW= .2581E+00 BASIN STORAGE=
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MAIN 13.41 1.25 2.00 11.78 32.00 1.33

MAXIMUM
CELERITY
(FPS)

.36
7.57
17.29

.3104E-05 PERCENT ERROR=

.2



+

* kK * % % * k& * kK * Kk k

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)
ig, .53 In 0. Q0. 0.
(INCHES) 1.331 1.331 1.331 1.331
(AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = .00 SQ MI

COMPUTE STAGES FROM GIVEN RATING DATA

64 HQ FLOW 0; P 4. 6. 8+ 10. 12, 14.
66 HE STAGE .0 .4 .5 .6 .7 .9 1.0 1:
* % % ok K % % % * kK * %k ok
HYDROGRAPH AT STATION 3B

MAXIMUM STAGE IS +95

*hkk kkk Khkx

KoKk koK oKk kK k kK Kok ok

* *
71 KK * 3A %
* *

KKK KKK KKk kN Kk kK

RUNOFF SECTION 3A

73 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

SUBBASIN RUNOFF DATA

74 BA SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

kkk kkk kkk hkk kkk hhkk kkk kkk kkk khkk kkk Kkk hkk kkk kkk khkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk khkk kkk kkk Kkk



46

77

78

79

80

PH

LG

UK

RK

RK

PRECIPITATION DATA

DEPTHS FOR 10-PERCENT HYPOTHETICAL STORM
.............. TP-40 ...ccocvcovoanse
12-HR

..... HYDRO-35 ......
5-MIN 15-MIN 60-MIN
.47 .90 1.50

GREEN AND AMPT LOSS RATE

STRTL .30
DTH +15
PSIF 8.20
XKSAT .12
RTIMP 85.00

KINEMATIC WAVE g
OVERLAND-FLOW ELEMENT

L 52.

S .0400

N .150

PA 100.0
DXMIN 5

KINEMATIC WAVE
COLLECTOR CHANNEL

L 145.

S - .0135

N .015

CA .00

SHAPE TRAP

WD .00

Z 5.00

NDXMIN 2
MAIN CHANNEL

L 165.

S .0100

N .012

cA .00

SHAPE CIRC

WD 3.00

4 .00

NDXMIN 2

RUPSTQ YES

2-HR 3-HR 6-HR
.00 .00 .00
STORM AREA =

STARTING LOSS

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

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

* %k *

COMPUTED KINEMATIC PARAMETERS

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

7-DAY 10-DAY



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 ol 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
* Kk d kK * %k k % %k ko Kk
HYDROGRAPH AT STATION 3A
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. +»93 . 1. - 0. 0. 0.
(INCHES) 1.337 1..337 1.337 1.337
(AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = .00 sQ MI

COMPUTE STAGES FROM GIVEN RATING DATA

74 HQ FLOW 0. 2. 4. 6. 8. 10. 12. 14.
76 HE STAGE .0 .4 .5 .6 7 .8 59 .9
* kK . *dkek ok kK *okk
HYDROGRAPH AT STATION 3A
MAXIMUM STAGE IS .92

kkk kkk kkk kokk kkk kkk kkk kkk hkk kv kkk kkk kkw kkk kkk kkk khkk Kk ok kkk ok Wk kkk kdkk kkk ko kkok kkk kkk hk ok kkok ke ko



deok ok kK ok Kok ok ok ok ok ok ok

* *
81 KK * 4 *
* *

Kk ok ok kK ok ok ok ok ok ok ok ok

RUNOFF COMBINED

83 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
* Kk *
* % Kk * % Kk * % % * % % *kk
HYDROGRAPH AT STATION 4
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR
+ (CFS) (HR)
(CFS)
+ 32. .53 1. i 1% T.
(INCHES) 1.349 1.349 1.349 1.349
(AC-FT) 1. 1. 1. i
CUMULATIVE AREA = .01 SQ MI

Kkk hkk kkk ckkk Khkk Kkk Kkk kkk kkk hkk kkk KAk hkk Kkk Kkk kkk hkk Kkk kkk kkk kkk kkk Kkk Kkk kkk kkk kkk kkk hhkk kkk kkk kkk ohkk

Khkokokddkkokkok kKK

* *
84 KK * 5 *
* *

Kk Kok ok ok ok ok okok ok ok ok ok

STORAGE FACILITY

86 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

HYDROGRAPH ROUTING DATA

87 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYP STOR TYPE OF INITIAL CONDITION



+

+

RSVRIC .00 INITIAL CONDITION

X .00 WORKING R AND D COEFFICIENT
88 SV STORAGE .0 +0 .0 .0 o4 1 ol 1
2 i 2 3=} .3
90 SE ELEVATION 1233.00 1235.00 1237.00 1239.00 1240.00 1241.00 1242.00 1243.00
1246.00 1247.00 1248.00 1249.00 1250.00
92 SQ DISCHARGE 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
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
* %k
* Kk * %k * Kk * K % * kK
HYDROGRAPH AT STATION 5
PEAK OUTFLOW IS 0. AT TIME .00 HOURS

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

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR
(CFS) (HR)
(CFS)
30. .60 1. 1. 1. 1.
(INCHES) 1.234 1.234 1.234 1.234
(AC-FT) Lo L. . 1.

*k k%% QUTFLOW HYDROGRAPH ****x

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR
(CFS) (HR)
(CFS)
0. .00 0 0 0 0

(INCHES) .000 .000 .000 .000

1244.00

1245.00



PEAK STORAGE

+

+

(AC-FT)
0.

PEAK STAGE

(FEET)
1243.48

kkk hkk kkk

97 KK
99 KO
* Kk
PEAK FLOW
+ (CFS)
+ 30.
1

TIME

(HR)
.57

TIME

(HR)
/87

kkk KAk Khkk Kkk kkk kkk khkk Akk Kkk Kkkk kkk Khkk hkk kkk khkk hkk khkk hhkk kkk kokk khkk kkk kkk Khkk kkk

(AC-FT) 0.

6-HR

6-HR
1241.39

CUMULATIVE AREA =

Kok koK K Kk ok ok ke deok ok ok ok

*

*

B PUMPS *

*

*

o oKk ek kK ok ok ok ok ok

0. 0. 0.
MAXIMUM AVERAGE STORAGE

24-HR 72-HR 9.97-HR

0. 0. 0.
MAXIMUM AVERAGE STAGE

24-HR 72-HR 9.97-HR

1241.09 1241.09 1241.09

.01 SQ MI

PUMP STATION FLOW

OUTPUT CONTROL VARIABLES

TIME
(HR)

.60

IPRNT . 3  PRINT CONTROL
IPLOT 2 PLOT CONTROL
QSCAL 10. HYDROGRAPH PLOT SCALE
d % K
* Kk Kk *kk * Kk * * % %
HYDROGRAPH AT STATION PUMPS
MAXIMUM AVERAGE FLOW
6-~HR 24-HR 72-HR 9.97-HR
(CFS)
I 1. 1.
(INCHES) 1.234 1.234 1.234 .234
(AC-FT) 1. 1 1= 15
CUMULATIVE AREA = .00 SQ MI

RUNOFF SUMMARY

khkk hhkk hhkk khkk Khkk



OPERATION

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

2 COMBINED

PUMP FLOW TO

HYDROGRAPH

HYDROGRAPH

ISTAQ

STATION

AT
1c

AT
2A

AT
2B

AT
2C

AT
3C

AT
3B

AT
3A

AT
4
PUMPS

AT
5

AT
PUMPS

ELEMENT

PEAK
FLOW

14.

18

12.

14.

32.

30.

30.

DT

(MIN)

FLOW IN CUBIC FEET PER SECOND

TIME

TIME OF

PEAK

+87
87
D7
+57
.53
+53
«53
.53
.60

.00

.60

IN HOURS, AREA IN SQUARE MILES

AVERAGE FLOW FOR MAXIMUM PERIOD
6 -HOUR 24 -HOUR 72 -HOUR
0. 0 0.

0. 0 0

1. 0 0

1. 1. 1

0. 0 0.

1. 0. 0

1. 0. 0

1. 1. 1

1. i 1.

0. 0 0

1. i 1.

BASIN
AREA

.00

.00

.00

.01

.00

.00

.00

.01

.01

.01

.00

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING

(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO

COMPUTATION INTERVAL

PEAK TIME TO

(CFS)

PEAK

(MIN)

VOLUME DT PEAK

(IN) (MIN) (CFS)

TIME TO
PEAK

(MIN)

MAXIMUM
STAGE

1243.48

VOLUME

(IN)

TIME OF
MAX STAGE

&



CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

CONTINUITY

#*** NORMAL

1C MANE

SUMMARY (AC-FT)

2A MANE

SUMMARY (AC-FT)

2B MANE

SUMMARY (AC-FT)

2C MANE

SUMMARY (AC-FT)

3C MANE

SUMMARY (AC-FT)

3B MANE

SUMMARY (AC-FT)

3A MANE

SUMMARY (AC-FT)

END OF HEC-1 ***

.27

INFLOW=

.29

INFLOW=

-19

INFLOW=

.11

INFLOW=

.24

INFLOW=

.25

INFLOW=

19

INFLOW=

.0000E+00 EXCESS=

.5157E-01 EXCESS=
14.21 32.
.1720E+00 EXCESS=
18.46 32.
.3166E+00 EXCESS=
5.81 32.
.0000E+00 EXCESS=
12,13 32.
.1214E+00 EXCESS;
13.93 32.

.2583E+00 EXCESS=

.5159E-01 BASIN

.1719E+00 BASIN

.3163E+00 BASIN

.4172E+00 BASIN

.1214E+00 BASIN

.2581E+00 BASIN

.3057E+00 BASIN

1.29

.2599E-05 PERCENT

1.34

.2909E-05 PERCENT

.8084E-05 PERCENT

.2833E-05 PERCENT

1.32

.2412E-05 PERCENT

1.33

.3104E-05 PERCENT

.2645E-05 PERCENT

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=



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 s
* (916) 756-1104 %*
* *
* *

khkkhkhhkhhhkhhkhkhkhkhkhkhkhhkhhkhhkhkdhkhkkhkkdkk*

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

HEC-1 INPUT PAGE 1
LINE ID....... 1ooo.... Bz e s Biweweme 4. ... 5....... 6ot Doz wsmss Blos s 50 st o 9. ... 10

1 D TOWN OF GILBERT GREENFIELD ROAD STORM DRAINAGE PN:96446-1
2 ID KINEMATIC WAVE WATERSHED MODEL 50 year storm 6720 gpm Conveyance Sizing
3 IT 2 24SEP02 0000 300
4 10 3

*

*DIAGRAM
5 KK ic
6 KM RUNOFF SECTION 1C
7 KO 0
8 BA .00075

* RATING FOR 18" DIA PIPE 1.5% SLOPE



10
11

12

13
14

15
16
17
18
19
20
22
23

24
25

26

LINE

39

ID

RK

0 2. 4. 6. 8. 10. 12. 14.
0 0.40 0.57 0.72 0.86 1.00 1.15 1.16
0.64 1.25 2.11 2.30 2.43 2.6 2.93
BLANK FOR 50-YR & BA ADJUSTMENT
0.3 0.15 8.20 0.12 75.0
ASSUME CLAY LOAM SOIL PARAMETERS
52 0.04 +15 100
150 0.0040 .015 0.00063 TRAP 0 5
GUTTER FLOW
410 0.0150 .012 0.00250 CIRC 1.5
2A
RUNOFF SECTION 2A
0
.00165
RATING FOR 18" DIA PIPE 2.6% SLOPE
0 2. 4. 6. 8. 10. 12. 14.
0 0.35 0.50 0.62 0.73 0.83 0.93 1.04
0.64 1.25 2.11 2.30 2.43 2.6 2.93
BLANK FOR 50-YR & BA ADJUSTMENT
0.3 0.15 8.20 0.12 85.0
ASSUME CLAY LOAM SOIL PARAMETERS
52 0.04 .15 100
260 0.0200 .015 0.00063 TRAP 0 5
GUTTER FLOW
495 0.0260 .012 0.00250 CIRC 1.5 YES
2B
RUNOFF SECTION 2B
0
.00198
RATING FOR 24" DIA PIPE 2.0% SLOP
0 2. 4. 6. 8. 10. 12. 14. 16.
20. 22.0 26.0
0 0.34 0.48 0.59 0.68 077 0.85 0.93 1.0
.15 1.22 1.37
0.64 1.25 2.11 2.30 2.43 2.6 2.93
BLANK FOR 50-YR & BA ADJUSTMENT
0.3 0.15 8.20 0.12 85.0
ASSUME CLAY LOAM SOIL PARAMETERS
52 0.04 15 100
250 0.0260 015 0.000863 TRAP 0 5

GUTTER FLOW
HEC-1 INPUT

310 0.020 .012 0.0025 CIRC 1.5 YES

PAGE




KO
BA

HQ
HE
HE
LG

UK
RK

RK

KK

KO
BA

HQ
HE
PH
LG

UK
RK

RK

KK

KO
BA

HQ
HE
LG
RK

RK

RUNOFF SECTION 2C

0
.00138
RATING FOR 36" DIA PIPE 1% SLOPE
0 2. 4. 6. 8. 10.
26. 30.0 32. 40.0
0 0.36 0.50 0.61 0.70 0.79
1.30 1.41 1l.46 1.67
0.64 1.25 2.11 2.30
BLANK FOR 50-YR & BA ADJUSTMENT
0.3 0.15 8.20 0.12 85.0
ASSUME CLAY LOAM SOIL PARAMETERS
52 0.04 » 15 100
310 0.0135 .015 0.00063 TRAP 0
GUTTER FLOW
135 0.0100 .012 0.00250 CIRC 3.0

ROUTE TO INLET MH IN 36-IN RCP

3C
RUNOFF SECTION 3C
0
.00173
RATING FOR 18" DIA PIPE 2.5% SLOPE
0 2. 4. 6. 8. 10.
0 0.36 0.51 0.63 0.74 0.85

0.64 1.25 2.11 2.30
BLANK FOR 50-YR & BA ADJUSTMENT
0.3 0.15 8.20 0.12 78.3
ASSUME CLAY LOAM SOIL PARAMETERS

52 0.04 .15 100
60 0.0390 .015 0.00063 TRAP 0
GUTTER FLOW
235 0.0250 .012 0.0019 CIRC 1.5
ROUTE TO INLET MH IN 18-IN RCP
3B
RUNOFF SECTION 3B
0
00191
RATING FOR 18" DIA PIPE 2.5% SLOPE
0 2. 4. 6. 8. 10.
0 0.36 0.5 0.63 0.74 0.85

0.3 0.15 8.20 0.12 82.0
ASSUME CLAY LOAM SOIL PARAMETERS

52 0.04 15 100
235 0.039%90 .015 0.00063 TRAP 0
GUTTER FLOW
455 0.0350 .012 0.00190 CIRC 145
ROUTE TO INLET MH IN 18-IN RCP
HEC-1 INPUT

12.
0.96
2.43

12.
0.96

YES

14.
1.07

14.
1..07

YES

PAGE



LINE

98

99

100
101
102
103
104

INPUT

LINE (V)

KK
KM
KO
WR
b

...... T T A Y oy
3A
RUNOFF SECTION 3A
0
.00065
RATING FOR 36" DIA PIPE 1% SLOPE
0 2 4 6 8. 10. 12.

0 0.36 0.50 0.61 0.70 0.79 0.86
0.3 0.15 8.20 0.12 85.0
ASSUME CLAY LOAM SOIL PARAMETERS

52 0.04 15 100

145 0.0135 .015 0.00063 TRAP 0 5
GUTTER FLOW

165 0.0100 .012 0.00190 CIRC 3.0

ROUTE TO INLET MH IN 36-IN RCP

4
RUNOFF COMBINED
2

5
STORAGE FACILITY
0
STORAGE FACILITY ROUTING THRU WET WELL - NO VAULT
1 STOR 0.0
© 0.0 0.0140 0.0280 0.043 0.051 0.060 0.071
0.203 0.2200 0.2380 0.258 0.280
1233.0 1235.0 1237.0 1239.0 1240.0 1241.0 1242.0
1246.0 1247.0 1248.0 1249.0 1250.

0 0 0 0 0 0 0
0 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§q.5
1242.0 15.0 1239.5 PUMPS
PUMP 2 ON @ 1243.2 & OFF @ 1240.5

1243.2 15.0 1240.5 PUMPS
PUMPS

PUMP STATION FLOW

0 2 10
PUMPS

SCHEMATIC DIAGRAM OF STREAM NETWORK

ROUTING

(--->) DIVERSION OR PUMP FLOW

14.
0.93

YES

0.095

1243.0

0

0.173

1244.0

0

0.187

1245.0

0



NO.

16

27

40

53

64

74

84

97
87

103
100

(.) CONNECTOR

¢
\Y%
v
2B kk*
v
v
2B *k*
v
AY
20 k**
3C
v
Y
BB * %k
v
v
3D kEk*
L
\Y
v
i ——— > PUMPS
5 '
R e PUMPS
PUMPS

(*%%) RUNOFF ALSO COMPUTED AT THIS LOCATION

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

*

*
*
*
*
*
*
*

FLOOD HYDROGRAPH PACKAGE (HEC-1)

RUN DATE

KEKKKKK KRR K AR KK AKR KRRk Ak kk ko hkkkhkkkd

VERSION 4.1

*

JUN 1998

030CT02 TIME 10:09:09

*
*
*
*
*
*
*

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

(¢---) RETURN OF DIVERTED OR PUMPED FLOW

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

*
*
*
*
*
*
*
*

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

DAVIS, CALIFORNIA 95616

*
*
*
609 SECOND STREET *
*
(916) 756-1104 *
*

*

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



KINEMATIC
4 IO OUTPUT CONTROL VARIABLES
IPRNT 3

IPLOT 0

QSCAL 0.

IT HYDROGRAPH TIME DATA

NMIN 2

IDATE 24SEP 2

ITIME 0000

NQ 300

NDDATE 24SEP 2

NDTIME 0958

ICENT 19

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS
DRAINAGE AREA

PRECIPITATION DEPTH
LENGTH, ELEVATION

FLOW

STORAGE VOLUME
SURFACE AREA
TEMPERATURE

Khkk Kkkk kkk

LR R RS

* *
5 KK b 1¢ *
* *

ok ok okokok ok ok ok ok ok ok ok ok

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

WAVE WATERSHED MODEL 50 year storm 6720 gpm Conveyance Sizing

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE

STARTING TIME

NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE

ENDING TIME

CENTURY MARK

.03 HOURS
9.97 HOURS

SQUARE MILES

INCHES
FEET

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENHEIT

hhkk kkk kkok kkk hkk dkk kokk Aokk kokk kkk hhkk kkk kkk kkk kkk kkk hhkk kkk kkk hkhk

RUNOFF SECTION 1C

SUBBASIN RUNOFF DATA

8 BA SUBBASIN CHARACTERISTICS

TAREA

.00

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

SUBBASIN AREA

khkk khkk Khkk kkk kkk kkk khkk Khkk hkk Kkx



11

12

13

14

15

PH

LG

UK

RK

RK

PRECIPITATION DATA

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM

oy BYDRO=35 isswsn  seimensnsoafsig TP-40 ..vccovsntorsss sreenvnnsans TP-49 ....
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY
.64 1.25 2,311 2.30 2.43 2.60 2:93 3.00 .00 .00 .00
STORM AREA = .00
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
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
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
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

* Kk *

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



* kK

* k%

* k k

* k%

* k Kk

* % %k

* k%

FDKRUT

FDKRUT

FDKRUT

FDKRUT

FDKRUT

FDKRUT

FDKRUT

FDKRUT

FDKRUT

FDKRUT

FDKRUT

WARNING

WARNING

WARNING

WARNING

WARNING

WARNING

WARNING

WARNING

WARNING

WARNING

WARNING

ELEMENT

TIME

TIME

TIME

TIME

TIME

TIME

TIME

TIME

TIME

TIME

TIME

STEP

STEP

STEP

STEP

STEP

STEP

STEP

STEP

STEP

STEP

STEP

ALPHA

CALCULATION

CALCULATION

CALCULATION

CALCULATION

CALCULATION

CALCULATION

CALCULATION

CALCULATION

CALCULATION

CALCULATION

CALCULATION

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED TO CONVERGE.

TO

TO

TO

TO

TO

TO

TO

TO

TO

TO

CONVERGE .

CONVERGE .

CONVERGE .

CONVERGE .

CONVERGE .

CONVERGE .

CONVERGE .

CONVERGE .

CONVERGE .

CONVERGE .

COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

M

DT

DX

STABILITY

STABILITY

STABILITY

STABILITY

STABILITY

STABILITY

STABILITY

STABILITY

STABILITY

STABILITY

STABILITY

PEAK

PROBLEMS

PROBLEMS

PROBLEMS

PROBLEMS

PROBLEMS

PROBLEMS

PROBLEMS

PROBLEMS

PROBLEMS

PROBLEMS

PROBLEMS

TIME TO
PERK

MAY

MAY

MAY

MAY

MAY

MAY

MAY

MAY

MAY

MAY

MAY

RESULT

RESULT

RESULT

RESULT

RESULT

RESULT

RESULT

RESULT

RESULT

RESULT

RESULT

VOLUME

MAXIMUM
CELERITY



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

PLANE1 1.99 1.67 .54 10.40 3.61 299.66 2.51 .42
COLLECTOR1 2.29 1.33 .24 50.00 3.59 300.17 2.50 3.54
MAIN 8.78 1.25 e 136.67 3.57 300.52 2.50 9..96
CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 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
* Kk Kk * kK * %k * %k * k k
~
HYDROGRAPH AT STATION ic
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 0. 0's 0. 0.
(INCHES) 2.349 2.500 2.500 2.500
(AC-FT) 0's 0. 0. 0.
CUMULATIVE AREA = .00 SQ MI

COMPUTE STAGES FROM GIVEN RATING DATA

8 HQ FLOW 0. 2. 4. 6. 8. 10. 12. 14.
10 HE STAGE .0 .4 .6 .7 .9 1.0 1.1 1.2
*okok * ok ok kK *k ok * %k
HYDROGRAPH AT STATION 1c
MAXIMUM STAGE IS .53

KRk kkk khkk kkk Khkk kkk Kkk kkk kkk KHhkk hkk kkk Khkk Kkk Khkk hkk Kkk Khhkk khkk hkk kkk kkk Khkk hhkk hkk hhkk hkk khkk hhkk kkk hkhkk kkk hkhk¥

KKK KKk ok ok k ok ok kok ok
* *



16

18

19

22

23

24

25

26

KK

KO

BA

PH

LG

UK

RK

RK

* 2A *
* *
d gk ok ok ok ke ok ok ok ok ok ok ok

RUNOFF SECTION 2A

OUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00

SUBBASIN AREA
PRECIPITATION DATA
DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... covansemomonses TP=40 oioueiinsetosons
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR
.64 1.25 2.11 2.30 2.43 2.60 2493 3.00
STORM AREA = .00

GREEN AND AMPT LOSS RATE

STRTL .30 STARTING LOSS

DTH .15 MOISTURE DEFICIT

PSIF 8.20 WETTING FRONT SUCTION
XKSAT , .12 HYDRAULIC CONDUCTIVITY
RTIMP 85.00 PERCENT IMPERVIOUS AREA

KINEMATIC WAVE
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
COLLECTOR CHANNEL

L 260. CHANNEL LENGTH

S .0200 SLOPE

N .015 CHANNEL ROUGHNESS COEFFICIENT
(67:9 .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

alior o %e) iwiion e TP-49 ....
4 -DAY 7-DAY
00 .00




+

L 495. CHANNEL LENGTH
S .0260 SLOPE
N .012 CHANNEL ROUGHNESS COEFFICIENT
CA .00 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE
WD 1.50 BOTTOM WIDTH OR DIAMETER
4 .00 SIDE SLOPE
NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
RUPSTQ YES ROUTE UPSTREAM HYDROGRAPH
* Kk k
COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)
ELEMENT ALPHA M DT DX PEAK TIME TO
PEAK
(MIN) (FT) (CFs) (MIN)
PLANE1 1.99 1.67 .54 10.40 7.98 299.63
COLLECTOR1 5.12 1.33 .34 86.67 7.92 300.03
MAIN 11.56 1.25 . .20 165.00 11.37 300.48
CONTINUITY SUMMARY (AC-FT) - INFLOW= .1000E+00 EXCESS= .2329E+00 OUTFLOW=
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MAIN 31,56 1.25 2.00 11.06 300.00
* %k * Kk * k k * Kk k * %k ok
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 Lo 0. 0. 0.
(INCHES) 2.418 2.585 2.585 2.585
(AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = .00 sQ MI

COMPUTE STAGES FROM GIVEN RATING DATA

VOLUME

(IN)

2.63
2.63

2.59

2.

.3310E+00 BASIN STORAGE=

MAXIMUM
CELERITY
(FPS)

.42
6.61
15.04

.6442E-03 PERCENT ERROR=



dkK KhkKk Kokk

27

29

30

35

36

37

14.

HYDROGRAPH AT STATION 2A

MAXIMUM STAGE IS .88

KK

KO

BA

PH

LG

UK

Khkk Khkk Khkhk hhkk Khhkk hhkk hhkk khkk Khkk Khkhkk Khkhkk Kkkk khkk Kkk *hkk Khhkk kkk Khkk kkk khkk Kkkk khkhkk Kkk khkkk khkk Khkk kkk Kkhkk Kkk Khxk

*ok ok k ok ok ok ok okok ok wkk

* *
* 2B *
* *

LE R RS EEEE SRR

RUNOFF SECTION 2B

OUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM

..... HYDRO-35 ...... T SRR - JEPSRRICURY S S o wmmin nimn o oaim DE=RG  vin wir e n e .
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
.64 1.25 2.11 2.30 2.43 2.60 2.93 3.00 .00 .00 .00 .00
STORM AREA = .00
GREEN AND AMPT LOSS RATE
STRTL .30 STARTING LOSS
DTH .15 MOISTURE DEFICIT
PSIF 8.20 WETTING FRONT SUCTION
XKSAT .12 HYDRAULIC CONDUCTIVITY
RTIMP 85.00 PERCENT IMPERVIOUS AREA

KINEMATIC WAVE
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
38 RK COLLECTOR CHANNEL
L 250. CHANNEL LENGTH
S .0260 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
39 RK MAIN CHANNEL
L 310. CHANNEL LENGTH
S .0200 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
* KKk
**%* FDKRUT WARNING TfME STEP CALCULATION FAILED TO CONVERGE. STABILITY
*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY
*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY
*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY
*** FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY
*%* FDKRUT WARNING TIME STEP CALCULATION FAILED TO CONVERGE. STABILITY

PROBLEMS MAY

PROBLEMS MAY

PROBLEMS MAY

PROBLEMS MAY

PROBLEMS MAY

PROBLEMS MAY

RESULT

RESULT

RESULT

RESULT

RESULT

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 199 1.6 .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 1725 .13 103.33 20.56 300.31 2.60 15.06

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3308E+00 EXCESS= .2795E+00 OUTFLOW= .6080E+00 BASIN STORAGE= .6646E-03 PERCENT ERROR=

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL



MAIN 10.14 1.25 2.00 20.11
* ok k * kk * Kk * k% * % %
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 72-HR 9.97-HR
+ (CFs) (HR)
(CFS)
+ 20. 5.00 1, L. 1: 1.
(INCHES) 2.435 2.604 2.604 .604
(AC-FT) L i 1. L
CUMULATIVE AREA = .00 SQ MI
COMPUTE STAGES FROM GIVEN RATING DATA
30 HQ FLOW 0. 2. 4. 6. 8.
33 HE STAGE .0 .3 .5 .6 o
FLOW 20. 22. 26.
STAGE 1.1 1.2 1.4
* % % * kk * %k * Kk * * %k k
HYDROGRAPH AT STATION 2B
MAXIMUM STAGE IS 1.15

Khkk kkk kkk kkk kkk hkk kkk kkk *hkk kkk kkk kkk kkk kkk Kkkk khkk hkk kkk kkk kkk kkk kkk kkk kkk Kkk kkk khkk kkhkk hkk hkk Kkk *kkk Kk*

ok K ok ok ok kok ok ok ok ok ok

* *
40 KK * 2C *
* *

Keodeodeodeok ok ok ok ok ok ok ok ok ok

RUNOFF SECTION 2C

42 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

300.00

10.

2.

60

12.

14.

16.

L.

18.
1.



43

48

49

50

51

52

BA

PH

LG

UK

RK

RK

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00

PRECIPITATION DATA

D
..... HYDRO-35 ......
5-MIN 15-MIN 60-MIN
.64 1.25 2.11

GREEN AND AMPT LOSS RATE

STRTL .30
DTH «15
PSIF 8.20
XKSAT .12
RTIMP 85.00

KINEMATIC WAVE

OVERLAND-FLOW ELEMENT
L 52.

S .0400

N .150

PA 100.0

DXMIN 5

KINEMATIC WAVE
COLLECTOR CHANNEL

L 310.

S .0135

N .015

CA .00

SHAPE TRAP

WD .00

Z 5.00

NDXMIN 2
MAIN CHANNEL

L 135.

S .0100

N .012

ca .00

SHAPE CIRC

WD 3.00

Z .00

NDXMIN 2

RUPSTQ YES

SUBBASIN AREA

EPTHS FOR 0-PERCENT HYPOTHETICAL STORM

............... TP-40 «iesevoninesss conmnesmuws DERD oL 0sdeminmes

2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4 -DAY 7-DAY 10-DAY

2.30 2.43 2.60 2.93 3.00 .00 .00 .00 .00
STORM AREA = .00

STARTING LOSS

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

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



+

CONTINUITY SUMMARY

* % %

ELEMENT ALPHA
PLANE1 1.99
COLLECTOR1 4.20
MAIN 8.05
(AC-FT) - INFLOW=
MAIN 8.05

* Kk k

HYDROGRAPH AT STATION

* Kk

COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

M DT DX PEAK TIME TO VOLUME
PEAK
(MIN) (FT) (CFS) (MIN) (IN)
1.67 .54 10.40 6.68 299.63 2.63
1.33 37 103.33 6.61 300.31 2.63
1.25 +19 45.00 26.61 300.28 2.61
6083E+00 EXCESS= .1948E+00 OUTFLOW= .8016E+00 BASIN STORAGE=

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

1.25 2.00

* kK * %k %

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 s 1.
(INCHES) 2.440 2.610 2.610
(AC-FT) 1. 1. ds
CUMULATIVE AREA = .01 SQ MI
COMPUTE STAGES FROM GIVEN RATING DATA
43 HQ FLOW 0. 2 4. 6
46 HE STAGE .0 4 E-S 6
FLOW 26. 30 32 40
STAGE 13 1.4 15 1.7

* Kk k

HYDROGRAPH AT STATION

%k * * Kk k

2C

26.23 300.00 2.61
Hkk
2.65
9.97-HR
1.
2.610
I
8 10. 14.
7 .8 9

* Kk K

MAXIMUM
CELERITY
(FPS)

.42
5.59
13.40

.6352E-03 PERCENT ERROR=

16. 20.
1.0 1.1

24 .



*hkk Khkk hkk

53

55

56

59

60

61

MAXIMUM STAGE IS 1.31

KK

KO

BA

PH

LG

UK

Khk Khhkk khkkhk hkk hkk kkk kkk kkk Khkhkk hkhkk kkk kkk khkk Khkk kkk Kkkk kkk khkk hkk Khkk

Kok ok ok ok ok ke ok ok Kk ok ok ok ok

* *
* 3C *
* *

koK ok ok ok kK ok ok ok ok ke

RUNOFF SECTION 3C

OUTPUT CONTROL VARIABLES

IPRNT 3
IPLOT 0
QSCAL 0.

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00

PRECIPITATION DATA

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

SUBBASIN AREA

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM

..... HYDRO=35 oot
5-MIN 15-MIN 60-MIN
.64 1.25 2.11

GREEN AND AMPT LOSS RATE

STRTL .30
DTH .15
PSIF 8.20
XKSAT <12
RTIMP 78.30

KINEMATIC WAVE

............... TP=40 "cvoecmenononone
2-HR 3-HR 6-HR 12-HR 24-HR
2.30 2.43 2.60 2...93 3.00

STORM AREA = .00

STARTING LOSS

MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

OVERLAND-FLOW ELEMENT NO. 1

L 52.
S .0400
N .150
PA . 100.0
DXMIN 5

KINEMATIC WAVE

OVERLAND FLOW LENGTH

SLOPE

ROUGHNESS COEFFICIENT

PERCENT OF SUBBASIN

MINIMUM NUMBER OF DX INTERVALS

2-DAY

*kk kkk hkk khkk hkk hhkk kkk kkk Khkk kK

TP=49 ..o cherstio st

4-DAY 7-DAY 10-DAY
.00 .00 .00



62 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
63 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

* kK
COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP

(DT SHOWN IS A MINIMUM)

ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME
PEAK
(MIN) (FT) (CFS) (MIN) (IN)

PLANE1 1.99 1.67 .49 10.40 8.36 299,67 2.55

COLLECTOR1 7.14 1.33 +19 20.00 8.33 300.04 2.55

MAIN 11.33 1.28 .19 78.33 8.31 300.15 2.55
CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .2363E+00 OUTFLOW= .2350E+00 BASIN STORAGE=

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MAIN 11.33 1425 2.00 8.30 300.00 2.55
*k ok koK * ok ok *kk * ¥k
HYDROGRAPH AT STATION 3C

TOTAL RAINFALL = 2.84, TOTAL LOSS = .28, TOTAL EXCESS = 2.56

PEAK FLOW TIME MAXIMUM AVERAGE FLOW

6-HR 24-HR 72-HR 9.97-HR

MAXIMUM
CELERITY
(FPS)

.41
9.85
14.78

.4048E-03 PERCENT ERROR=



56 HQ
58 HE

* Kk Kk

MAXIMUM STAGE IS

kkk kkk kk*k

64 KK

66 KO

67 BA

59 PH

(CFS)

5.00 0. 0. 0. 0.
(INCHES) 2.388 2.549 2.549 2.549
(AC-FT) 0. 0. 0. 0.

CUMULATIVE AREA = .00 SQ MI

COMPUTE STAGES FROM GIVEN RATING DATA

FLOW 0. 2 4. 6. 8. 10. 12; 14.
STAGE .0 .4 .5 .6 -7 29 1.0 1.1

* %k % * %k % * Kk Kk

HYDROGRAPH AT STATION 3C

.76

Khk kkk kkk hkk Kkk Akk hhkk KHAkX Akk Khkk Kkkk Akk kkk hkk Kkk KAk hhkk kkk kkk khkk Kkkk Akk hhkk kkk Kkk kkk hkk khkk hkk kkk

dokokok ok odeok ok ok ok ok ok ok ok

* *
* 3B *
* *

ok ek ok e ek ke ok
RUNOFF SECTION 3B

OUTPUT CONTROL VARIABLES

IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS

TAREA .00 SUBBASIN AREA
PRECIPITATION DATA
DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ..:4:% s 6 ae s B s ek . BEA0 el s v e i e o EEAms ey TP=89 i L% s s
5-MIN 15-MIN 60-MIN 2-HR 3=HR 6-HR 12-HR 24-HR 2-DAY 4 -DAY 7-DAY 10-DAY
.64 1.25 2.11 2.30 2.43 2.60 2.93 3.00 .00 .00 .00 .00
STORM AREA = .00



70 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 82.00 PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
71 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
72 RK 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

* %k

*** 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
* % % * %k Kk * %k * kK * % Kk
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 a1, Al 1 10
(INCHES) 2.407 2.571 2.571 2.571
(AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = .00 SQ MI

COMPUTE STAGES FROM GIVEN RATING DATA

67 HQ FLOW 0. 2. 4. 6. 8. 10. 12, 14.
69 HE STAGE .0 .4 .5 .6 .7 .9 1.0 1.1
* ok ok * %k * % % * kK %* %k
HYDROGRAPH AT STATION 3B
MAXIMUM STAGE IS 1.07

Kkk kkk kkk kkk kkk kkk hokk kokk KRk k kkk wkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kdkk kkk kkk kkk kkk kkk kkk kkk kkk hkk kkk



74

76

77

59

80

81

82

KK

KO

BA

PH

LG

UK

RK

Kok ok ok ok ok k ok ok ok ok ok ok ok
* *
* 3A *
* *
* ok ok ok ok ok ok ok ok ok ok ok ok ok

RUNOFF SE

OUTPUT CONTROL VARIABLES

IPRNT 3
IPLOT 0
QSCAL 0.

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00

PRECIPITATION DATA

D
..... HYDRO=35 ,semos
5-MIN 15-MIN 60-MIN
.64 1.25 2.11

GREEN AND AMPT LOSS RATE

STRTL .30
DTH D
PSIF 8.20
XKSAT .12
RTIMP 85.00

KINEMATIC WAVE

OVERLAND-FLOW ELEMENT
L 52.

S .0400

N .150

PA 100.0

DXMIN 5

KINEMATIC WAVE
COLLECTOR CHANNEL
145.
.0135
.015
.00
TRAP
.00
5.00

N§§92mr~

CTION 3A

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

SUBBASIN AREA

EPTHS FOR 0-PERCENT HYPOTHETICAL STORM
............... TP=40 .ssewemswimsnssa TETIT
2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY
2.30 2.43 2.60 2.93 3.00 .00
STORM AREA = .00

STARTING LOSS

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

CHANNEL LENGTH

SLOPE

CHANNEL ROUGHNESS COEFFICIENT
CONTRIBUTING AREA

CHANNEL SHAPE

BOTTOM WIDTH OR DIAMETER
SIDE SLOPE

veos TP-49 ...
4-DAY 7-DAY
.00 .00



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

* XKk

*** 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

PEAK
(MIN) (FT) (CFS) (MIN) (IN)
PLANE1 1.99 1.67 .54 10.40 3.14 299.63 2.63
COLLECTORL 4.20 1:33 .26 48.33 3.13 299.97 2.63
MAIN 8.05 1.25 .08 55.00 20.26 300.21 2.58

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4991E+00 EXCESS= .9174E-01 OUTFLOW= .5900E+00 BASIN STORAGE=

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 8.05 1.25 2.00 19.98 300.00 2.58

* kK * Kk *kk * Kk Kk *k

HYDROGRAPH AT STATION 3A

MAXIMUM
CELERITY
(FPS)

.42
5.9,
12.22

.5246E-03 PERCENT ERROR=



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 1. 1. 1. 1y
(INCHES) 2.415 2.580 2.580 2.580
(AC-FT) 1. %; 1 il
CUMULATIVE AREA = .00 SQ MI

COMPUTE STAGES FROM GIVEN RATING DATA

77 HQ FLOW 0. 2. 4. 6 8. 10. 12. 14.
79 HE STAGE +/0 .4 ‘5 .6 7 .8 "9 .9
* kK *ok ok *kk * Kk *kk
HYDROGRAPH AT STATION 3A
MAXIMUM STAGE IS .93

Kkkk kkk Khkk kkk kkk kkk kkk kkk kkk hkk kkk Kkk hkk Hkk hkk hkk kkk Kkk kkk kkk khkk kkk Kkk kkk Khkk kkk kkk kkk kkk kkk kkk kkk Kkk

Kok K KoK Kk ok ok koK ok ok ok ok

* *
84 KK * 4 *
* *

Kk ke ok ok ok ok ok ok Kok ok ok

RUNOFF COMBINED

86 HC HYDROGRAPH COMBINATION
ICOMP . 2 NUMBER OF HYDROGRAPHS TO COMBINE
* % %
* % Kk * Kk Kk * % % * Kk Kk * Kk %k
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 35 2. 2. 2.



kkk kkk kkk

87

89

90

91

93

95

98

KK

KO

RS

SV

SE

5Q

WP

(INCHES)
(AC-FT)

2.430
1.

CUMULATIVE AREA =

Kkk kkk kkk kkk kkk kkk Kkk kkk kkk hkk kkk kkk kkk kkk kkk kkk kkk kkk hkk kkk kkk Kkk kkk hkk kkk kkk kkk kkk KkKk khk

Kok ko ok ok ok ok ok ok ok ok ok

* *
* 5 *
* *

Kk ok ok ok ok ok ok ok ok ok ok ok

2.597 2.597
1. 1.
.01 SQ MI

STORAGE FACILITY

OUTPUT CONTROL VARIABLES.

IPRNT
IPLOT
QSCAL

3
0
0.

HYDROGRAPH ROUTING DATA

STORAGE ROUTING

NSTPS
ITYP
RSVRIC
X

STORAGE

ELEVATION

DISCHARGE

PUMPING DATA

PUMP ON
ELEVATION

1242.0
1243.2

ISTAD

STOR
.00
.00

1233.00
1246.00

o o

PUMPING
RATE

15.
G H

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

NUMBER OF SUBREACHES

TYPE OF INITIAL CONDITION
INITIAL CONDITION
WORKING R AND D COEFFICIENT

.0 10 .0
.2 .2 .3

1235.00 1237.00 1239.00
1247.00 1248.00 1249.00

0. 0. 0.
0. 0. 0
PUMP OFF
ELEVATION
1239.5
1240.5

2.597

o1 .1 .1 .1
.3

1240.00 1241.00 1242.00 1243.00
1250.00

0. 0. 0. 0.
0

PUMPS PUMP FLOW HYDROGRAPH IDENTIFICATION

1244.00

1245.00



*k ok
* ok ok ok k *dk *k ok * %k
HYDROGRAPH AT STATION 5
PEAK OUTFLOW IS 0. AT TIME .00 HOURS

** k%% PUMP FLOW HYDROGRAPH ***%%*

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR
+ (CFS) (HR)
(CFS)
+ 30. 5.00 3. 2. 2. 2.
(INCHES) 2.390 2.390 2.390 2.390
(AC-FT) 1. 1. 1. 1.

*¥**xx QUTFLOW HYDROGRAPH ***k*

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR
+ (CFS) (HR)
(CFS)
+ 0' .00 0. 0. 0. ' 0.
(INCHES) .000 .000 .000 .000
(AC-FT) 0. 0. 05 0.
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 9.97-HR
+ (AC-FT) (HR)
0. 5.07 0. 0. 0. 0.
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

ek kkk kkk kkk kkk kkok hokk hkk KAk kkk hkk kKK KKK kkk hkk Kkk Kkk kAN Khk kkk kkk kkk kkk kkk kkk kkh kkok kokk kokk khkk Akhk Aok kokk

Kk ok ok ok ok ok ko Kok ok
* *



+

100 KK *

*

PUMP

K Kk ok de koK ok ok ok ok

S *
*
* Kk ok ok

HYDROGRAPH AT STATION

PUMP STATI

3
2
10.

CUMULATIVE AREA =

PEAK
FLOW

11.

20.

26.

102 KO OUTPUT CONTROL VARIABLES
IPRNT
IPLOT
QSCAL
% Kk * %k
PEAK FLOW TIME
(CFS) (HR)
(CFS)
30. 5.00
(INCHES)
(AC-FT)
OPERATION STATION
HYDROGRAPH AT
i¢
HYDROGRAPH AT
2A
HYDROGRAPH AT
2B
HYDROGRAPH AT
2¢
. HYDROGRAPH AT
3C

ON FLOW

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

PUMPS

MAXIMUM AVERAGE FLOW

24-HR

2.
2.390 2.
1

.00 SQ MI

72-HR

9.97-HR
2
2.390

x P8

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS,

AREA IN SQUARE MILES

TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN
PEAK AREA
6 -HOUR 24-HOUR 72-HOUR
5.00 0 0 0 .00
5.00 1 0 0 .00
5.00 1 1 1 00
5.00 2 1 5 .01
5.00 0 0 0 .00

MAXIMUM
STAGE

TIME OF
MAX STAGE



HYDROGRAPH AT

HYDROGRAPH. AT

2 COMBINED AT

PUMR FLOW TO

HYDROGRAPH AT

HYDROGRAPH AT

ISTAQ

1C MANE
CONTINUITY SUMMARY
2A MANE
CONTINUITY SUMMARY
2B MANE
CONTINUITY SUMMARY
2C

MANE

CONTINUITY SUMMARY

ELEMENT

(AC-FT)

(AC-FT)

(AC-FT)

(AC-FT)

3B

3A

PUMPS

PUMPS

DT

(MIN)

.37

- INFLOW=

.20

- INFLOW=

+13

INFLOW=

.19

- INFLOW=

17.

20.

46.

30.

30.

5

.00

.00

.00

.00

.00

.00

3

2.

1 .00
i .00
2 .01
2 .01
0 .01

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

PEAK

(CFS)

3«57

.0000E+00 EXCESS=

11.37

.1000E+00 EXCESS=

20.56

.3308E+00 EXCESS=

26.61

INTERPOLATED TO
COMPUTATION INTERVAL

TIME TO VOLUME DT PEAK TIME TO
PEAK PEAK
(MIN) (IN) (MIN) (CFS) (MIN)
300.52 2.50 2.00 3.48 300.00
.1008E+00 OUTFLOW= .1000E+00 BASIN STORAGE=
300.48 2.59 2.00 11.06 300.00
.2329E+00 OUTFLOW= .3310E+00 BASIN STORAGE=
300.31 2.60 2.00 20.11 300.00
.2795E+00 OUTFLOW= .6080E+00 BASIN STORAGE=
300.28 2.61 2.00 26.23 300.00
.1948E+00 OUTFLOW= .8016E+00 BASIN STORAGE=

.6083E+00 EXCESS=

2. .00

1247.15 5.

VOLUME

(IN)

2.50

.4882E-03 PERCENT ERROR=

2.58

.6442E-03 PERCENT ERROR=

2.60

.6646E-03 PERCENT ERROR=

2.61

.6352E-03 PERCENT ERROR=



3c€

CONTINUITY SUMMARY

3B

CONTINUITY SUMMARY

3A

CONTINUITY SUMMARY

*%% NORMAL END OF HEC-1 *#**

MANE

(AC-FT)

MANE

(AC-FT)

MANE

(AC-FT)

«19 831

- INFLOW= .0000E+00 EXCESS=

.15 17.45 300

- INFLOW= .2352E+00 EXCESS=

.08 20.26 300

- INFLOW= .4991E+00 EXCESS=

300.

i 2.

.2363E+00

.28 2

.2657E+00

.21 2

.9174E-01

55

OUTFLOW=

.57

OUTFLOW=

.58

OUTFLOW=

.00 8.

.00

.00

30 300.00

.2350E+00 BASIN STORAGE=

17.16 300.00

.4987E+00 BASIN STORAGE=

19.98 300.00

.5900E+00 BASIN STORAGE=

2.55

.4048E-03 PERCENT ERROR=

.5574E-03 PERCENT ERROR=

.5246E-03 PERCENT ERROR=



Thekkkkkkkkdkkkkdedkkhhdkkhkdekkdokdkkdhkd ko dkk
*
FLOOD HYDROGRAPH PACKAGE
JUN 1998
VERSION 4.1

(HEC-1)

RUN DATE 030CT02 TIME 10:43:45

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

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

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1

Khkkhkhkhkkdhhhhkhhkhhkhhhkhhh kA khkhhhhkhkkk kA

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

hhkhkhkkhkhhkdehkdhkhhdhkhhhhkhhdhhhhdhkhkhdkhkhkhx

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
(JAN 73), HEC1GS, HEC1DB, 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

1 HEC-1 INPUT PAGE 1
LINE ID: sswoms Eisdoenmme Do mecns wsies w i R S Siovio v Biwimuws @ o5 o 57w s Beswimss s m s s 10
1 ID TOWN OF GILBERT GREENFIELD ROAD STORM DRAINAGE PN:96446-1
2 ID KINEMATIC WAVE WATERSHED MODEL 10 year storm Ray RA Detention nr East Ca
3 IT 2 15JUL02 1200 300
4 I0 3
*
*DIAGRAM
5 KK 1A
6 KM RUNOFF SECTION 1A
7 KO 0 0
8 BA .00086
® RATING FOR 18" DIA PIPE



10

12

13
14

15

23

24
25

26

27

28

30

31

33

34

35
36

LINE

37

BA

HQ
HE
PH

LG

UK
RK

0 2. 4. 6. 8.
0 0.45 0.65 0.83 1.00
10 0.47 0.90 1.50
FOR 10-YR & BA ADJUSTMENT
0.3 0.15 8.20 0.12 85.4
ASSUME CLAY LOAM SOIL PARAMETERS
47 0.025 15 100

200 0.0138
GUTTER FLOW

450 0.0080 .012 0.00086 CIRC
ROUTE TO STORAGE IN 18-IN RCP

.015 0.00063 TRAP

1B
RUNOFF SECTION 1B
0 0
.00182
RATING FOR 18" DIA PIPE
0 2. 4. 6. 8.
0 0.45 0.65 0.83 1.00
10 0.47 0.90 1.50
FOR 10-YR & BA ADJUSTMENT
0.3 0.15 8.20 0.12 84.5
ASSUME CLAY LOAM SOIL PARAMETERS
47 0.025 .15 100
450 0.0138 .015 0.00063 TRAP

GUTTER FLOW
537 0.0050 .012 0.00182 CIRC
ROUTE TO STORAGE IN 18-IN RCP

1cC
RUNOFF SECTION 1C
0 0
.00257 .
RATING FOR 24" DIA PIPE
0 2. 4. 6. 8.
0 0.46 0.65 0.81 0.95
10 0.47 0.90 %50

FOR 10-YR & BA ADJUSTMENT
0.3 0.15 8.20 0.12 9747
ASSUME CLAY LOAM SOIL PARAMETERS
47 = 0.025 «15 100
345 0.0030 .015 0.00063 TRAP

GUTTER FLOW
HEC-1 INPUT
..... l.ieivee2i00c00eBicscocibiveceesh
592 0.005 .012 0.00257 CIRC

ROUTE TO STORAGE IN 18-IN RCP

10.
1.21

10.
1.21

10.
1.09

12.
1.22

YES

14.
1.36

16.
1.52

18.

1.

72

PAGE

2



KK

KO
BA

HQ
HQ
HE
HE
PH
LG

UK
RK

RK

KK

KO
BA

HQ
HE
HE
PH
LG

UK
RK

RK

KO
BA

HQ

HE
HE

PH
LG

2A
RUNOFF SECTION 2A
0 0
.00281
RATING FOR 36" DIA PIPE
0 2. 4. 6. 8.
20. 22. 24. 26. 28.
0 0.51 0.71 0.88 1.02
1.7 1.82 1.93 2.04 2.16
10 0.47 0.90 1.50
FOR 10-YR & BA ADJUSTMENT
0.3 0.15 8.20 0.12 86.1
ASSUME CLAY LOAM SOIL PARAMETERS
47 0.025 <15 100
292 0.0020 .015 0.00063 TRAP
GUTTER FLOW
620 0.0020 .012 0.00281 CIRC
ROUTE TO STORAGE IN 36-IN RCP
2B
RUNOFF SECTION 2B
0 0
.00278
RATING FOR 42" DIA PIPE
0 2. 4. 6. 8.
20. 24. 28. 32. 36
0 0.48 0.68 0.83 0.96
1.56 1.73 1.90 2.07 2.24
10 0.47 0.90 1.50
FOR 10-YR & BA ADJUSTMENT
0.3 0.15 8.20 0.12 84.6
ASSUME CLAY LOAM SOIL PARAMETERS
47 0.025 «15 100
310 0.0010 .015 0.00063 TRAP
GUTTER FLOW
609 0.0020 .012 0.00278 CIRC
ROUTE TO STORAGE IN 42-IN RCP
3A
RUNOFF SECTION 3A
0 0
.00281
RATING FOR 42" DIA PIPE
0 2. 4. 6. 8.
20, 24. 28. 32. 36.
0 0.48 68 0.83 0.96

0.
1.56 1.73 1.90 2.07 2.24
FOR 10-YR & BA ADJUSTMENT
0.47 0.90 1.50
8.

0.3 0.15 20 0.12 73.6

10.
30.0
1...15
2.29

3.0

10.
40.0
1.08
2.41

10.
40.0
1.08
2.41

120 14.
32. 34.
1.27 1.38
2.43 2.63
5

YES

12. 14.
44 48

1.18 1.28
2.60 2.82

5
YES
12, 14.
44 . 48.
1.18 1.28

2.60 2.82

16.

16 .

1.38
3.16

16.

1.38
3.16

18.

i8.

1.47
3.17

18.

1.47
317



* ASSUME CLAY LOAM SOIL PARAMETERS
74 UK 47  0.025 .15 100
1 HEC-1 INPUT PAGE 3
LINE ID.o e oot 1] e e 3 Aers e 56 a i 6% o iies s 7 S Bt e L T 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 sSQ o0 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 77
1;
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW

5 1A




16

27

38

51

64

77

90

* kK

=

hqQuCIPdQUuCSIP <N

* Kk k

[

* k%

N

* % %

N

* Kk ok

w

* Kk Kk

w

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
Tk ok ok ok ok ok ok ok sk ok ok ok ok ok ok ok ok ek ok ok ok ok ok ok ok ok ok ok Kk

*

*
*
*
*
*
*
*

FLOOD HYDROGRAPH PACKAGE

RUN DATE

IT

JUN

1998

VERSION 4.1

030CT02

(HEC-1)

TIME 10:43:45

L R R R R L]

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

*

*
*
*
*
*
*
*

LR R RS AR R R R R R R R ]

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

R Y R R R R L

KINEMATIC WAVE WATERSHED MODEL 10 year storm Ray Rd Detention nr East Ca

OUTPUT CONTROL VARIABLES

IPRNT 3
IPLOT 0
QSCAL 0.
HYDROGRAPH TIME DATA

NMIN 2
IDATE 15JUL 2
ITIME 1200

NQ 300

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE

STARTING TIME

NUMBER OF HYDROGRAPH ORDINATES



NDDATE 15JUL 2 ENDING DATE

NDTIME 2158 ENDING TIME

ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .03 HOURS

TOTAL TIME BASE 9.97 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

kkk kkk kkk kkk kkk kkk kkk kkk Kkkk kkk kkk Kkkk kkk Kkk Kkkk kkk kkk khkk hkk kkk kkk kkk kkk hkk kkk kkk Kkkk Kkk kkk Kkkk Khkk kkk Kkkk

Fkok ok ok ok Kok ok ok ok ok ok ok

* *
5 KK * 1A *
* *

Kkkhkkhhkkkkkkxk

RUNOFF SECTION 1A

7 KO OUTPUT CONTROI, VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

SUBBASIN RUNOFF DATA

8 BA SUBBASIN CHARACTERISTICS
TAREA .00 'SUBBASIN AREA

PRECIPITATION DATA

11 PH DEPTHS FOR 10-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... Hoswemwswnwsasoe LPG0 oo semsissmtoss s soi 0 conijade wie ARBRA T o vl ener 0 ohMole
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 1LG GREEN AND AMPT LOSS RATE
STRTL .30 STARTING LOSS

DTH .15 MOISTURE DEFICIT



PSIF
XKSAT
RTIMP

8.20
.12
85.40

KINEMATIC WAVE

WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

13 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
14 RK 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
(67: .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
PEAK
(MIN) (FT) (CFS) (MIN)
PLANE1 1.57 1.67 .54 9.40 2.90 31.93
COLLECTOR1 4.25 1.33 .27 66.67 2.87 32.54
MAIN 6.41 1.25 .45 150.00 2.84 33.13
CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .6295E-01 OUTFLOW=

VOLUME
(IN)
1.37

1437
1.37

.6280E-01 BASIN STORAGE=

MAXIMUM
CELERITY
(FPS)

.29
5.17
7.33

.3054E-05 PERCENT ERROR=

.2



INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 6.41 1.25 2.00 2.79 34.00 1537
* ok * * ok * * K Kk * Kk ok * Kk ok
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. .87 0. 0. 0. 0.
(INCHES) 1.369 1.370 1.370 1:.370
(AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = .00 sQ MI

COMPUTE STAGES FROM GIVEN RATING DATA

8 HQ FLOW 0. 2 4. 6. 8. 19.
10 HE STAGE .0 .4 .6 8 1.0 1.2
* kK * ok Kk * %k * * kK * Kk
HYDROGRAPH AT STATION 1A
MAXIMUM STAGE IS .53

Khkk kkk kkk KKK KkKk kkk kkk kkk hkk kkk hkk kkk kkk kkk Kkkk Kkkk kkk Khkk khkk Akk kkk hkk kkk kkk kkk kkk kkk kkk kkk kkk kkk hkk hhk

Kk Kk koK K Kk ok ok ok ok ok ok ok

* *
16 KK * 1B *
* *

2222222222 22X
RUNOFF SECTION 1B

18 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE



19

22

23

24

25

26

BA

PH

LG

UK

RK

RK

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS FOR 10-PERCENT HYPOTHETICAL STORM

vowne HYDRO=3S , cigisn | siwsmemsms@swses TR-40 .ococnimnmomomen  wemymswnass TP-49 .+
5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY
.47 «-90 1.50 .00 .00 .00 .00 .00 .00 .00 .00
STORM AREA = .00
GREEN AND AMPT LOSS RATE
STRTL .30 STARTING LOSS
DTH .15 MOISTURE DEFICIT
PSIF 8.20 WETTING FRONT SUCTION
XKSAT .12 HYDRAULIC CONDUCTIVITY
RTIMP 84.50 PERCENT IMPERVIOUS AREA

KINEMATIC WAVE
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
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
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
PEAK
(MIN) (FT) (CFs) (MIN) (IN)
PLANEL 1..57 1.67 64 9.40 6...17 31.94 1.36
COLLECTOR1 4.25 1.33 .52 150.00 6.02 32.88 1.36
MAIN 5.07 1.25 +56 179.00 8.65 34.19 1.3%
CONTINUITY SUMMARY (AC-FT) - INFLOW= .6281E-01 EXCESS= .1326E+00 OUTFLOW= .1952E+00 BASIN STORAGE=
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MAIN 5.07 1.25 2.00 8.63 34.00 1,537
*k ok *k ok ok s ok k * kK
HYDROGRAPH AT STATION 1B
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)
+ 9 - 517 0. 0. 0. Q.
(INCHES) 1.365 1.365 1.365 1.365
(AC-FT) 0. 0. 0. 0.
CUMULATIVE AREA = .00 sQ MI
COMPUTE STAGES FROM GIVEN RATING DATA
19 HQ FLOW 0. 2. 4. 6. 8. 10
21 HE STAGE .0 .4 .6 .8 1.0 1.2
* ok k * kK * k% * % % *kk
HYDROGRAPH AT STATION 1B
MAXIMUM STAGE IS 1.07

MAXIMUM
CELERITY
(FPS)

.30

5.10
7.43

.4492E-05 PERCENT ERROR=



Khkk hkk kkk kkk kkk Kkk kkk kkk kkk kkk kkk kkk dkk kkk dkk kkk kkok hkk dkk ok kkk kkk kkk kkk kkk kkk kkk kkk Kkk kkk kkk kkk kkk

ok kR ok ko ok ok ok Kok ok

* *
27 KK * 1c *
* *

dede ok Kk koK ok okok ok ok W kK

RUNOFF SECTION 1C

29 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

SUBBASIN RUNOFF DATA

30 BA SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

33 PH DEPTHS FOR 10-PERCENT HYPOTHETICAL STORM
..... HYDRO=35 .« :w.ns swemsmemswaeasy DPE40 wsmemsmeyomnmo swrmimiwsms TP=49 Giwimensns
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
34 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 97.70 PERCENT IMPERVIOUS AREA
KINEMATIC WAVE
35 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
36 RK COLLECTOR CHANNEL
L 345. CHANNEL LENGTH

S .0030 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
* k%
COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)
ELEMENT ALPHA M DT DX PEAK TIME TO VOLUME
PEAK
(MIN) (FT) (CFS) (MIN) (IN)
PLANEL 1.57 1.67 .65 9.40 8.86 31.74 1.47
COLLECTOR1 1.98 1.33 .69 115.00 8.58 33.63 1747
MAIN 5.32 1.25 .52 197.33 16.82 34.58 1.41
CONTINUITY SUMMARY (AC-FT) - INFLOW= .1952E+00 EXCESS= .2011E+00 OUTFLOW= .3961E+00 BASIN STORAGE=
INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL
MAIN 5.32 1.25 2.00 16.42 34.00 1.41
* Kk * %k % * % % * % % * kK
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. 0 0. 0

MAXIMUM
CELERITY
(FPS)

.30
2.87
8.70

.5301E-05 PERCENT ERROR=



(INCHES) 1.415 1.415 1.415 1.415
(AC-FT) 0. 0. 0is 0.

CUMULATIVE AREA = .01 sQ MI

COMPUTE STAGES FROM GIVEN RATING DATA

30 HQ FLOW 0. 2. 4. 6. 8. 10. 12. 14. 16. 18.
32 HE STAGE .0 .5 .6 .8 .9 1.3 1.2 1.4 1.5 1.7
* kK * % % * % % * k ok * % %
HYDROGRAPH AT STATION ie

MAXIMUM STAGE IS 1.56

Fokde kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kokk Kkk kkk kkk Kkk kkk kkk kkk hkk hkk hkk *hkk hhkk khkk hhkk khkk hhkk Akk khkk kkk

ok ok ok okok ok ok ko ok ok ok ok

* *
38 KK * 2 *
* *

KK KK KKKk K kokkkk

RUNOFF SECTION 2A

40 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

SUBBASIN RUNOFF DATA

41 BA SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

46 PH DEPTHS FOR 10-PERCENT HYPOTHETICAL STORM
..... HYDRO-35 ...... vowvewamswemens BETRO o uivonoenes oo sesvwiwiwss LP49 soioinve s
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
47 LG GREEN AND AMPT LOSS RATE

STRTL .30 STARTING LOSS



DTH
PSIF
XKSAT
RTIMP

KINEMATIC WAVE
48 UK

+15
8.20
.12
86.10

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

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

* kK

COMPUTED KINEMATIC PARAMETERS

OVERLAND-FLOW ELEMENT

L 47.

S .0250

N .150

PA 100.0

DXMIN 5

KINEMATIC WAVE

49 RK COLLECTOR CHANNEL

L 292.

S .0020

N .015

CA .00

SHAPE TRAP

WD .00

Z 5.00

NDXMIN 2

50 RK MAIN CHANNEL

L 620.

S .0020

N .012

CA .00

SHAPE CIRC

WD 3.00

Z .00

NDXMIN 2

RUPSTQ YES
ELEMENT ALPHA
PLANE1 1.57
COLLECTOR1 1.62
MAIN 3.60

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3961E+00

VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

M DT DX PEAK TIME TO VOLUME
PEAK
(MIN) (FT) (CFS) (MIN) (IN)
1.67 +55 9.40 9.49 32.30 1.38
1.33 17 97.33 9.14 33.32 1.38
1.25 .52 206.67 25.15 35.25 1.40

EXCESS= .2065E+00 OUTFLOW= .6026E+00 BASIN STORAGE=

MAXIMUM
CELERITY
(FPS)

.30
2.47
6.78

.6566E-05 PERCENT ERROR=



INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 3.60 1.25 2.00 24.42
* ok k * kK * %k *kK * Kk
HYDROGRAPH AT STATION 2A
TOTAL RAINFALL = 1.48, TOTAL LOSS = .11, TOTAL EXCESS = 1.38
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR
+ (CFS) (HR)
(CFS)
+ 24, .60 o 1. 1. L.
(INCHES) 1.401 1.401 1.401 .401
(AC-FT) k(8 i 1. 1.
CUMULATIVE AREA = .01 SQ MI
COMPUTE STAGES FROM GIVEN RATING DATA
41 HQ FLOW 0. 2. 4. 6 8.
44 HE STAGE .0 . -9 1.0
FLOW 20. 22. 24. 26. 28.
STAGE 1.7 1.8 ' 1. 2.0 2.2
*k ok *ok ke *okok *ok ok * kK
HYDROGRAPH AT STATION 2A
MAXIMUM STAGE IS 1.95

36.00

.40

14. 16. 18.
1.4 1.5 1.6
34.
2.6

Fkk kkok kkk kkk kkk kkk hkk khkk hkk Kkk khkk kkk kkk KhkKk kkk khkk Khkk kkk kkk Ahkk Kkhkk kkk Kkkk Khkk kkk kkk hkk hkk Kkkk hkk hokk kkok * kK

Kk kkhhkkkkkkkk

* *
51 KK * 2B *
* *

ok kK ok Kk Kk ok ko k ok ok ok

RUNOFF SECTION 2B

53 KO OUTPUT CONTROL VARIABLES



54

59

60

61

62

63

BA

PH

LG

UK

RK

RK

IPRNT 3
IPLOT 0
QSCAL 0.

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00

PRECIPITATION DATA

D
..... HYDRO-35 .,.....
5-MIN 15-MIN 60-MIN
.47 .90 1.50

GREEN AND AMPT LOSS RATE

STRTL .30
DTH .15
PSIF 8.20
XKSAT .12
RTIMP 84.60

KINEMATIC WAVE

OVERLAND-FLOW ELEMENT
L 47.

s .0250

N .150

PA 100.0

DXMIN 5

KINEMATIC WAVE
COLLECTOR CHANNEL

L 310.

S .0010

N .015

CA .00

SHAPE TRAP

WD .00

Z 5.00

NDXMIN 2
MAIN CHANNEL

L 609.

S .0020

N .012

CA .00

SHAPE CIRC

WD 3.50

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

SUBBASIN AREA

EPTHS FOR 10-PERCENT HYPOTHETICAL STORM
............... TP-40 ccvcnceveannse
2-HR 3-HR 6-HR 12-HR
.00 .00 .00 .00
STORM AREA = .00

STARTING LOSS

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

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

4-DAY
.00

TP-49

.00

7-DAY 10-DAY

.00




Z .00 SIDE SLOPE
NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
RUPSTQ YES ROUTE UPSTREAM HYDROGRAPH

* % Kk
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 9.43 31.93 1.36 .30
COLLECTOR1 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=

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

MAIN 3.69 1.25 2.00 32.16 36.00 1.39
*kok *okk *k ok *ok ok *k K
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. I~ 1.
CUMULATIVE AREA = .01 sQ MI

COMPUTE STAGES FROM GIVEN RATING DATA

54 HQ

FLOW 0. 2. 4. 6. 8. 10. 12. 14. 16.
57 HE STAGE «0 «5 .7 .8 1.0 1.1 1.2 1.3 I.
FLOW 20. 24. 28. 32. 36 40. 44 . 48. 52.
STAGE 1476 1:7 1:9 2.1 2.2 2.4 2.6 2.8 3.

18.
1.

53.
3.



kdkk kk kkk

64

66

67

72

73

74

HYDROGRAPH AT STATION 2B

MAXIMUM STAGE IS 2.08

KK

KO

BA

PH

LG

UK

Kk dedek kdkk ek kkk kkk hkk kdkk kkk hkk kkk hkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk

Kook ke ok ok ok ok hok ok ok ok ok

* *
* 3A *
* *

F K d Kk K v e ok ke ke ok ok ok

RUNOFF SECTION 3A

OUTPUT CONTROL VARIABLES

IPRNT 3
IPLOT 0
QSCAL 0.

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00

PRECIPITATION DATA

D
..... HYDRO=35 'y s
5-MIN 15-MIN 60-MIN
.47 .90 17,50

GREEN AND AMPT LOSS RATE

STRTL .30

DTH .15

PSIF 8.20

XKSAT .12

RTIMP 73.60
KINEMATIC WAVE

OVERLAND-FLOW ELEMENT

L 47.

S .0250

N .150

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

SUBBASIN AREA

EPTHS FOR 10-PERCENT HYPOTHETICAL STORM

............... TP=40 occeovoeoosoesns

2-HR 3-HR ° 6-HR 12-HR 24-HR

.00 .00 .00 .00 .00
STORM AREA = .00

STARTING LOSS

MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

NO. 1
OVERLAND FLOW LENGTH
SLOPE
ROUGHNESS COEFFICIENT

4-DAY
.00

TP-49

7-DAY 10-DAY



PA
DXMIN

KINEMATIC WAVE

100.0

PERCENT OF SUBBASIN
MINIMUM NUMBER OF DX INTERVALS

75 RK COLLECTOR CHANNEL
L 302. 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
76 RK MAIN CHANNEL
L 580. CHANNEL LENGTH
S .0020 SLOPE
N .012 CHANNEL ROUGHNESS COEFFICIENT
CA .00 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE
3.50 BOTTOM WIDTH OR DIAMETER
Z .00 SIDE SLOPE
NDXMIN 2 MINIMUM NUMBER OF DX INTERVALS
RUPSTQ YES ROUTE UPSTREAM HYDROGRAPH
* % %k
COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)
ELEMENT " ALPHA M . DT DX PEAK TIME TO
PEAK
(MIN) (FT) (CFS) (MIN)
PLANEL 1.57 1.67 .65 9.40 9.35 32.12
COLLECTOR1 l1.62 1.33 +83 100.67 8.94 33.38
MAIN 3.69 1.25 .56 193.33 39.06 36.76
CONTINUITY SUMMARY (AC-FT) - INFLOW= .8050E+00 EXCESS= .1921E+00 OUTFLOW=

MAIN

* % % % %k

.69

* Kk Kk

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

1.25 2.00 38.51 36.00

* %k % * Kk x

HYDROGRAPH AT STATION 3A

VOLUME

(IN)

1.28
1.28

1«37

1

.9970E+00 BASIN STORAGE=

.37

MAXIMUM
CELERITY
(FPS)

.30
2.46
7.50

.7582E-05 PERCENT ERROR= .0



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. i, 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 FLOW 0. 2. 4. 6. 8. 10. 12. 14. 16. 18.
70 HE STAGE .0 5 <7 .8 1.0 Livds 1.2 1.3 1.4 1.5
FLOW 20. 24. 28. 32. 36. 40.- 44 . 48. 52. 83.
STAGE 1.6 1.7 1.9 2.1 2.2 2.4 2.6 2.8 3.2 3.2
*kk *k ok * Kk Kk *k ok
HYDROGRAPH AT STATION 3A
MAXIMUM STAGE IS 2.35

Kk Kkk kkk kkk khkk kkk khkk hkk kkk kkk kkk kkk kkk kkk khkk Kkhkk kkk kkk kkk kkk kkk Kkk kkk Kkkk Khkk kkk kkk kkk Kkkk kkk kkk kkk kkk

LE AR R R R RS EEE R

* *
77 KK * 3B *
* *

*hkrkkkkkhkkkkkk

RUNOFF SECTION 3B

79 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

SUBBASIN RUNOFF DATA

80 BA SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA



85 PH

86 LG

87 UK

88 RK

89 RK

DEPTHS FOR 10-PERCENT HYPOTHETICAL STORM

T HYDRO-3E . wicws  5osoesmswsos s i TP-40 ..t viirnrnnnns deianwsnans TP=49 4w
5-MIN 15-MIN 60-MIN 2-HR 3-HR ‘6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY
.47 .90 1.50 .00 .00 .00 .00 .00 .00 .00 .00
STORM AREA = .00

GREEN AND AMPT LOSS RATE

STRTL .30 STARTING LOSS

DTH .15 MOISTURE DEFICIT

PSIF 8.20 WETTING FRONT SUCTION

XKSAT .12 HYDRAULIC CONDUCTIVITY

RTIMP 78.10 PERCENT IMPERVIOUS AREA

KINEMATIC WAVE
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
COLLECTOR CHANNEL

L 300. 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
MAIN CHANNEL
L 100. CHANNEL LENGTH
S .0020 SLOPE
N .012 CHANNEL ROUGHNESS COEFFICIENT
CA .00 CONTRIBUTING AREA
SHAPE CIRC CHANNEL SHAPE
WD 3.50 BOTTOM WIDTH OR DIAMETER
Z .00 SIDE SLOPE
NDXMIN 2 - MINIMUM NUMBER OF DX INTERVALS
RUPSTQ YES ROUTE UPSTREAM HYDROGRAPH

% %k %

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



* Kk ok

* % %

*kk

FDKRUT

FDKRUT

FDKRUT

FDKRUT

FDKRUT

WARNING

WARNING

WARNING

WARNING

WARNING

ELEMENT

PLANE1

TIME

TIME

TIME

TIME

TIME

STEP CALCULATION

STEP CALCULATION

STEP CALCULATION

STEP CALCULATION

STEP CALCULATION

FAILED TO CONVERGE.

FAILED TO CONVERGE.

FAILED TO CONVERGE.

FAILED TO CONVERGE.

FAILED TO CONVERGE.

COMPUTED KINEMATIC PARAMETERS
VARIABLE TIME STEP
(DT SHOWN IS A MINIMUM)

ALPHA M

COLLECTOR1

MAIN

CONTINUITY SUMMARY (AC-FT)

TOTAL RAINFALL =

PEAK FLOW

(CFS)

TIME

(HR)

MAIN

INFLOW=

1,57
1.62
3.69

1.67
1.33
1.25

.9969E+00

INTERPOLATED TO SPECIFIED COMPUTATION INTERVAL

3.69 1.25

* % %k

HYDROGRAPH AT STATION

1.48,

(CFS)

TOTAL LOSS =

EXCESS=

917,

DT
(MIN)
.62

.74
+13

* %k

3B

DX
(FT)
9.40

100.00
33.33

.2394E+00 OUTFLOW=

TOTAL EXCESS =

MAXIMUM AVERAGE FLOW

6-HR

24-HR

72-HR

STABILITY

STABILITY

STABILITY

STABILITY

STABILITY

PEAK
(CFS)
11.35

10.93
47.37

47.37

* kK

1.32

9.97-HR

PROBLEMS

PROBLEMS

PROBLEMS

PROBLEMS

PROBLEMS

TIME TO

PEAK
(MIN)

32.29

33.69
35.88

36.00

MAY

MAY

MAY

MAY

MAY

RESULT

RESULT

RESULT

RESULT

RESULT

VOLUME
(IN)
131

1.31
1.36

.1236E+01 BASIN STORAGE=

MAXIMUM
CELERITY
(FPS)

.30
2.45
7.86

.5548E-05 PERCENT ERROR=



47. .60 2. 2. 2. 2.

(INCHES) 1.360 1.360 1.360 1.360
(AC-FT) ds L i 0 1,
CUMULATIVE AREA = .02 SQ MI

COMPUTE STAGES FROM GIVEN RATING DATA

80 HQ FLOW 0. 2. 4. 6. 8. 10. 19 14. 16. 186
83 HE STAGE .0 .5 .7 .8 1.0 I 1.2 1.3 1.4 1.5
FLOW 20. 24. 28. 32. 36. 40. 44 . 48. 52. 52.
STAGE 1.6 1.7 1.9 21 242 2.4 2.6 2.8 3.2 3.3
* k% * Kk * * %k * k k * % %
HYDROGRAPH AT STATION 3B
MAXIMUM STAGE IS 2.79

Khkk kkk khkk kkk hkk KKk Khkk kkk Ahkk kkk khkk kkk kkk kkk kkk kkk kkk kkk khkk hkk hkk Khkk Akk kkk khkk hhkk kkk Kkk Khkk Kokk kkk *hk Kk Kk

hkkkkhkkkkkkkkk

* *
90 KK * 4 *
* *

Kk Kok ok ke ok ok ok ok ok ok ok

STORAGE FACILITY

92 KO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

HYDROGRAPH ROUTING DATA

93 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYP STOR TYPE OF INITIAL CONDITION
RSVRIC .00 INITIAL CONDITION
X .00 WORKING R AND D COEFFICIENT
94 SV 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

96 SE ELEVATION .00 +25 .50 .75 1.00 1.25 1.50 1.75 2.00 2.25



+

+

.50 .75 3.00 3.25
98 SQ DISCHARGE 0. 0 0. 0. 0 0
0. 0 0. 0
* ok k
* k% %* % * K K * % * * ok k
HYDROGRAPH AT STATION 4
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 9.97-HR
(CFS) (HR)
(CFS)
0. 1.63 0. 0. 0. 0.
(INCHES) .104 .165 .165 .165
(AC-FT) 0. 0 0. 0
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 9.97-HR
(AC-FT) (HR)
1. 1.60 L8 i, 1. 1.
PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 9.97-HR
(FEET) (HR)
.96 1.70 .93 .86 .86 .86
CUMULATIVE AREA = .02 SO MI
RUNOFF SUMMARY
FLOW {IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD
OPERATION STATION FLOW PEAK
6-HOUR 24 -HOUR 72-HOUR
HYDROGRAPH AT
1A 3 .57 0. 0. 0.
HYDROGRAPH AT
1B 9. .57 0. 0. 0.
HYDROGRAPH AT
1¢ 16. .57 1, 0. 0.
HYDROGRAPH AT

BASIN
AREA

.00

.00

+01

MAXIMUM
STAGE

TIME OF
MAX STAGE



o+

CONTINUITY SUMMARY

CONTINUITY SUMMARY

CONTINUITY SUMMARY

CONTINUITY SUMMARY

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

ROUTED TO

ISTAQ ELEMENT

1A MANE
(AC-FT)
1B MANE
(AC-FT)
1C MANE
(AC-FT)
2A MANE
(AC-FT)

2B MANE

2A 24. .60 1.. i 1 .01
2B 32. .60 2. 1. T .01
3A 39 .60 2. 1. 1 +0%
3B 47. .60 2. 2. 2 .02
4 0. 1.63 0 0. 0 .02
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
PEAK PEAK
(MIN) (CFS) (MIN) (IN) (MIN) (CFs) (MIN)
.45 2.84 33.13 1.37 2.00 2.79 34.00
INFLOW= .0000E+00 EXCESS= .6295E-01 OUTFLOW= .6280E-01 BASIN STORAGE=
.56 8.65 34.19 1.37 2.00 8.63 34.00
INFLOW= .6281E-01 EXCESS= .1326E+00 OUTFLOW= .1952E+00 BASIN STORAGE=
.52 16.82 34.58 1.41 2.00 16.42 34.00
INFLOW= .1952E+00 EXCESS= .2011E+00 OUTFLOW= .3961E+00 BASIN STORAGE=
.52 25.15 35.25 1.40 2.00 24.42 36.00
INFLOW= .3961E+00 EXCESS= .2065E+00 OUTFLOW= .6026E+00 BASIN STORAGE=
.61 32.16 36.01 1.39 2.00 32.16 36.00

.96 1.70

VOLUME

(IN)

1.37

.3054E-05 PERCENT ERROR=

1..37

.4492E-05 PERCENT ERROR=

1.41

.5301E-05 PERCENT ERROR=

1.40

.6566E-05 PERCENT ERROR=

1.39



CONTINUITY SUMMARY (AC-FT)

3A MANE
CONTINUITY SUMMARY (AC-FT)
3B MANE

CONTINUITY SUMMARY (AC-FT)

*%% NORMAL END OF HEC-1 *%*%*

- INFLOW=

.56

- INFLOW=

.13

- INFLOW=

.6023E+00 EXCESS=

39.06

.8050E+00 EXCESS=

47.37

.9969E+00 EXCESS=

36.

35.

.2026E+00

76 1.

.1921E+00

88 1.

.2394E+00

OUTFLOW=

37

OUTFLOW=

36

OUTFLOW=

.8050E+00 BASIN STORAGE=

.00

.9970E+00 BASIN STORAGE=

.00

.1236E+01 BASIN STORAGE=

.7481E-05 PERCENT ERROR=

38.51 36.00 1.37

.7582E-05 PERCENT ERROR=
47.37

36.00 1.36

.5548E-05 PERCENT ERROR=
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TABLE 1 (Pac of 2)

Sumsary of b * Surface Elevations
Eastern Can:

Gilbert-Chandier Flood Insurance Study
Harch 1991

Location

Approximate

Station Location

Cross Section

Water
Surface Elevation

Approximately one-half mile north of Queen Creek Road

Approximately one-half mile north of Queen Creek Road

Ryan Road north approximately 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

Ray Road north of the SPRR

SPRR north to Warner Road

Warner Road north approximately one-half mile

Approximately one-quarter mile south of Elliot Road

South side of Elliot Road

Elliot Road‘noéth to Guadalupe Road

Elliot Road north to Guadalupe Road

Guadalupe Road north to Houston Road
Houston Roadhnorth to Baseline Road

Baseline Road north to Superstition Freeway

'Flowing water overtops the canal bank. The elevation of the canal maintenance road plus 6 inches is used.

212+10

212+60
217+70

218+40
253+10

293+80

389+60
404+00
433+80
477+70
509+40

552+45
556+30

571+30
571+90
599+00
625+60
653+30
679+60

BK =
AHD

- 245+50
- 279+20

- 369+00

- 403+50
- 433+50
- 467+40
- 509+20
- 538+25

BK =
AHD

- 599+00
- 625410
- 652+90
- 679+20

- 700+00

5074

5073

5072
5068

5064

5054
5049
5041
5037
5032
5026

5025
5024
5020
5016
5011
5007

5070
5065
5055

5051
5042
5038
5033
5027

5020
5017

5012

5007.

5001

(ponded)

.2 (ponded)

(ponded)

(ponded)
(ponded)
(ponded)
(ponded)
(ponded)

(ponded)
(ponded)
(ponded)
1 (ponded)
(ponded)

1261.2!

1261.2!

1259.8
1262.5

1264.9

1265.8
1266.6
1267.7

1271.4 <§§:;§;ssb§uj¥b

1273.2 IV\§Z££F§
1277.3

1277. 1
12771
1277.7
1279.4
1280.8

1282.4
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