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II I. INTRODUCTION

The 67th Avenue stormdrain project consists of approximately 1.5 miles of

trunk stormdrain improvements in Glendale, Arizona (Figure 1 shows the

project vicinity). The stormdrain al ignment is along 67th Avenue from

Bell Road to the Arizona Canal Diversion Channel (ACDC). Major laterals

located along Bell Road, Paradise Lane and Greenway Road will tie into

the 67th Avenue stormdrain and will extend eastward to approximately 61st

Avenue.

The 67th Avenue stormdra in and its major 1atera1s are aport i on of the

Stormwater Management Plan developed for the City of Glendale (Reference

1) . The des i gn and construction of the trunkl i ne between Bell Road and

the ACDC is under the sponsorship of the Flood Control District of

Mari copa County (FCD). The 1atera1 along Bell Road is under concurrent

design as part of the Bell Road Project sponsored by the Maricopa County

Highway Department. The laterals along Paradise Lane and Greenway Road

east of 67th Avenue will be designed and constructed in the future by the

City of Glendale.

3
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IV. OBJECTIVES

The objectives of this report are to document the following:

A. Review of the existing hydrology for the City of Glendale Stormwater
Management Plan developed by Camp Dresser & McKee (CD&M) and for the

Bell Road Drainage Study by Greiner, Inc.

B. The off-site hydrology for the project. The lO-year, 6-hour storm

peak discharges were calculated using the SWMM program.

C. The development of preliminary stormdrain pipe sizes for the trunk­

line and laterals.

Th is report is to be used as the bas is for des ign of the 67th Avenue
stormdrain as well as the stormdrain laterals to be located along Bell

Road, Paradise Lane and Greenway Road east of 67th Avenue.

5
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V. REVIEW OF EXISTING HYDROLOGIC MODELS

The off-site hydrology for the 67th Avenue stormdrain was first developed
to a concept 1eve1 in the City of Gl enda1e Stormwater Management Pl an, .
developed in 1986 by CD&M (Reference 1). The Stormwater Management Model
(SWMM) developed by the Environmental Protection Agency was used to
determine runoff peak discharges from the 10-year, 6-hour storm.

Input data for the SWMM were estimated from topographic maps, 1and-use
maps and soi 1s maps. Future 1and-use condit ions, based on current
zon i ng, were incorporated into the model. The model also accounted for
the then-current requirement that new residential and commercial develop­
ment retain all stormwater from a 10-year, two-hour storm. To meet the
plan objectives of intercepting 10-year stormwater flows a stormdrain to
be located along 67th Avenue between Bell Road and the ACDC was recom­
mended with major laterals extending eastward to 63rd Avenue along Bell
Road, Paradise Lane and Greenway Road. Refer to Figure 2 for a schematic

of the recommended plan.

A hydrologic study was initiated in 1986 by the FCD in conjunction with
Bell Road Project. Greiner, Inc. used the HEC-l program to develop the
off-site hydrology for Bell Road including the portion tributary to 67th
Avenue (Reference 2)~ Drainage down gradient of Bell Road was not con­
sidered. The 2-, 5-, 10-, 50- and 100-year 24-hour storms were modelled
and drainage concept plans developed for each. However, at the request
of the FCD and the City of Gl enda1e, the plan recommended by CD&M was
ultimately adopted by the Bell Road Project to maintain the design con­
sistency between all components of the Stormwater Management Plan.

The SWMM program developed by CD&M was carefully reviewed by Greiner,
Inc. In addition, CD&M's San Francisco office was contacted for further
i nformat i on on thei r development of the model. Data pertinent to the
hydrology of the project watershed was collected by Grei ner, evaluated

and compared to the data developed by CD&M. Data collected included

6
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topographic maps at a scale of 1"=100' and with C.I. = 2', detailed soil
surveys, current City of Glendale zoning map and current 1iterature on
hydrology. A detailed site investigation was also conducted. This data
and findings of the 1iterature search and field investigation are

described in greater detail in Section VI.

On the basis of the evaluation of the data, Greiner, Inc. has concluded
that a more detailed SWMM program is required to determine design dis­
charge values for the 67th Avenue stormdrain and its laterals. The fol­
lowing is a summary of the major factors that have led to this determina­

tion.

o Watershed Boundary Change - The boundary of the off-site watershed
north of Bell Road and south of Greenway Road was substant i ally
modified to reflect more detailed topographic mapping available to
Greiner, Inc., recent commercial development and proposed residential

development with on-site retention.

o Ora; nage Concentrat ion Locations - More detail is requi red to ; den­
tify all off-site drainage concentration points along the project

alignment for the purpose of design.

o Hydrologic Parameters - The hydrology for the Stormwater Management
Plan was developed using regionalized data and hydrologic parameter
values from the general literature. This data needs to be refined to
better reflect local conditions within the project drainage subareas.

8
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o Changes in On-Site Retention - Since the completion of the Stormwater
Management Plan, significant commercial development with full, on­
site retention has occurred in the watershed. The City of Glendale
has also adopted a more stringent policy requiring full retention of

runoff from the IOO-year, 2-hour storm.

The SWMM program was selected for the 67th Avenue Stormdra in Project,
rather than the HEC-I program, to enable the City of Glendale to update
its SWMM program developed for the Stormwater Management Plan.

9
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VI. PROCEDURES AND METHODOLOGY

A. Hydrology Modelling Using SWMM

General - The EPA Stormwater Management Model (SWMM) was developed in
1969-71 as a comprehensive mathematical model for simulation of urban
runoff quantity and quality in storm and combined sewer systems. The
program has undergone significant changes in 1975 (Version II) and
1981 (Version III). SWMM Version 111.3 was utilized in this study.

SWMM simulates rainfall runoff events on the basis of a given rain­
fall pattern (hyetograph) and the physical characteri.stics of the
watershed. Drainage system features that affect drainage patterns,
including street gutter, channels and stormdrains may also be input.

SWMM contains features for quantifying runoff pollutant loads and the
affects of treatment alternatives. These features, however, are not
required for this project and only the rainfall runoff simulation
aspects of SWMM will be discussed further.

Mode1 Structure - The SWMM program is constructed in the form of
"blocks." The blocks relevant to this project are as follows:

1) The Executive Block is a service block which assigns logical units
(disk/drum/tape) and determines the sequence of blocks to be
executed.

2) The Runoff Block generates runoff based on input watershed and
drainage system parameters. The block is also capable of flow
routing through a stormdrain system using the method of non-linear
reservoir, cascade of conduits.

10
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More advanced fl ow routing of SWMM found in the Transport Block

and EXTRAN were not utili zed. The" Storm" program developed by

the Los Angeles County Road Department wi 11 be utili zed for the

hydraulic analysis of pipe flow.

B. Hydrologic Procedures

Developing Drainage Pattern - Watershed subareas were del ineated on

City of Glendale aerial maps scaled at 1"=100' and with 2'contour

intervals. Subarea boundaries and drainage patterns were sub­

sequently verified through field investigations. Existing develop­

ment wi th on - site retent i on were ident i fi ed and deleted from the

drainage system. The City of Glendale Zoning Map prepared by

Community Development and dated March la, 1988 was used to identify

areas of future development for which on-site retention will be re­

quired. These areas were also eliminated from the drainage system.

Refer to Figure 3 for a del ineation of project subareas and those

areas deleted because of on-site ret~ntion.

Refer to Appendix A for the hydrologic data sheet for each subarea.

Preci pitat ion - The la-year, 6-hour storm hyetograph developed by

CD&M for the Stormwater Management Plan will be utilized. The rain­

fall intensity values used are shown in Table 1.

Infiltration - The Horton equation will be used:

11
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TABLE 1

Design Storm Rainfall Intensity

I
I
I
I
I
I
I
I
I
I
I
I
I
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Time
(Hours and Minutes)

o - 0:15

0:15 - 0:30

0:30 - 0:45

0:45 - 1:00

1:00 - 1:15

1:15 - 1:30

1:30 - 1:45

1:45 - 2:00

2:00 - 2:15

2:15 - 2:30

2:30 - 2:45

2:45 - 3:00

3:00 - 3:15

3:15 - 3:30

3:30 - 3:45

3:45 - 4:00

4:15 - 4:30

4:30 - 4:45

4:45 - 5:00

5:00 - 5:15

5:15 - 5:30

5:30 - 5:45

5:45 - 6:00

Source: Reference 1

13

Rainfall Intensity
(Inches Per Hour)

3.25

1.15

0.72

0.48

0.32

0.22

0.18

0.17

0.15

0.14

0.13

0.12

0.12

0.12

0.11

0.10

0.10

0.10

0.096

0.092

0.088

0.084

0.080
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These values and a value for k of 0.0015 are derived from the SWMM
Version III.3, User's Manual (Reference 2). Dry antecedent condi­

tions are assumed.

Depression Storage - Values of 0.18 inches for pervious areas and
O. 031 inches for impervi ous areas ,were sel ected cons i stent with
current 1iterature and account i ng for a "splash II factor expected

during an intense rainfall (References 2, 3 and 4).

Percent Imperviousness - For the purpose of the kinematic wave method
of estimating runoff, impervious areas include only those impervious
areas that directly contribute runoff to street gutters or inlets.
Impervious areas that contribute to pervious areas are not included
(Reference 2). Percent i~erviousness for each subarea was measured
directly from the aerial photo maps.

f
_c_

'0.23
0.18
0.01

3.0
2.0
1.0

f
-L

infiltration capacity inches/hour
initial infiltration capacity inches/hour
final capacity inches/hour
time from beginning of storm
decay coefficient

Loam
Clay-Loam
Clay

Soil Type

Where: f p
f o
f c
t

k

The values of fo and fc are a function of soil type and antecedent
'conditions. Project area soils were identified from Soil Survey of
Maricopa County, Arizona: Central Part published by the Soil Con­
servation Service in 1977. Project area soils were found to fall
into three representative groupings with the following values of fo
and fc:
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Subcatchment width is calculated as follows:

c. Development of SWMM Input

The input components used in the Runoff Block of the SWMM program are

described in this section.

(Reference 2)

Where: L length of drainage path ft

'{ = skew factor

A2 - Al

total area

Al area to one side of channel

A2 area to other side of channel

Width = (2 - Y)L

Subcatchment Width - This factor is the critical element in the
process by which SWMM idealizes the catchment shape using the length
of the longest drainage path and its skew.

Job Initialization - The "Bl" and IB2" control cards are used to
specify the type of parameter input used, units, time and date of the
storm, number of time steps in the simulation and the integration
peri od (t i me step). A time step of one mi nute was selected and 32
time steps were specified. Additional time steps were not required

since it was anti ci pated that the peak woul d occur wi thi n the fi rst

half-hour (30 time steps) of the storm.

Roughness Factor (n) - Roughness factors for overl and flow were de­
veloped for pervious and impervious areas. For pervious developed
areas, a value of 0.17 was used to reflect desert landscaping or short
cropped bermuda grass. A factor of 0.013 was used for impervi ous
areas (streets and parking lots). These values are consistent with a

number of sources (References 2 and 5).
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Precipitation Data - The "EI" and "E2" Cards are used to input rain­
fall intensity values. Card "EI" was used to give the number of data
points and the time interval between each value to be input on Card
"E2." Only 10 values were input at 15 minute intervals (2.5 hours
into the storm). Additional values were not input, as it was antici­
pated that peak runoff would occur within the first half-hour of the

storm and total storm runoff volume is not needed.

Evaporation - Average daily evaporation rate (inches/day) are input by

month on Card "Fl." It was assumed for the purpose of this model that
the storm would occur in July and a value of 0.33 inches/day was

input.

Pi pe Network - The stormdra in system is descri bed on the "GI" Cards,
one per pipe segment. The pipe segments are numbered, tributary pipes
are specified and pipe size, length, slope and Manning's roughness
coefficient are input. Pipe sizes were set from prel iminary dis­
charges developed without pipe routing. A standard pipe flow chart
derived from the Manning equation for normal depth flow was used for
the pipe sizing. The system was allowed to surcharge. An average
pipe slope of 0.0035 foot/foot was used for all pipe segments as a
preliminary approximation. A roughness coefficient of 0.013 was used,
as concrete pipe will be the likely choice.

Subarea Data - The physical properties of each subarea are input on
the "HI" Cards. Data is input in the following order: subarea iden­
tification, inlet number for drainage, width of subarea, area, percent
imperviousness, ground slope, roughness factor (impervious area,
pervious area), depression storage (impervious area, pervious area)
and Horton equation parameters (fa, f c' k). Data input on the "HI"

Cards is summarized in Table 2.

Print Control - Cards Ml and M2 are used to specify for which inlet or

pipe a hydrograph should be printed.

16
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I TABLE 2

I Drainage Area Summary

I Area Area Percent Slope fo fc Basin Width
Identification 1lli. Impervious (ft. 1ft. ) (in./hr. ) (in./hr.) (ft. )

I 601 9.7 25 .0034 2.80 0.21 998

602 18.3 25 .0035 1. 95 0.14 609

I 603 54.0 32 .0035 2.71 0.20 6,643

604 34.2 26 .0038 2.00 0.16 2,872

I 605 1.1 100 .002 0.0 0.0 1,580

606 46.2 28 .0033 2.30 0.20 4,109

I
607 119.7 25 .0032 2.70 0.20 7,035

608 82.4 33 .0034 2.45 0.17 4,900

I
609 12.2 20 .0031 2.30 0.16 3,090

610 6.3 30 .0029 1.25 0.04 2,800

611 9.0 35 .0033 3.00 0.23 2,160

I 612 31.9 28 .0038 2.60 0.21 4,378

613 1.4 100 .0006 0.0 0.0 1,360

I 614 10.5 25 .0037 1.20 0.04 2,680

615 16.8 10 .0024 2.10 0.16 3,241

I 616 5.9 20 .0015 3.00 0.23 2,060

617 5.9 20 .0019 2.85 0.22 2,060

I
618 1.5 100 .004 0.0 0.0 1,500

3101 22.6 20 .0046 1.85 0.22 5,270

3102 6.2 30 .0032 2.40 0.18 1,900

I 3103 34.1 11 .0034 3.00 0.23 3,303

3104 2.2 100 .0041 0.0 0.0 4,540

I
I
I
I 17
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VII. ANALYSIS AND DESIGN RECOMMENDATIONS

A. Analysis of SWMM Results

The project watershed was modelled in two parts. The watershed was
first modelled without the stormdrain network. The discharges from
each subarea could then be used to develop preliminary pipe sizes.
The pipe network was then input on the "Gl" Cards and the model
rerun. The results of both models are summarized in Table 3. Figure

4 is a schematic representation of the hydrologic system. The SWMM
computer program printout may be found in Appendix B.

The results of Greiner's model were compared to CD&M's. This com­
parison is found in Table 4. It is apparent from the comparison that
with the exception of the Greenway Road system, there are significant
differences in the results, both in terms of contributing area and in
runoff per unit of area. Table 5 was developed to compare some of
the critical input parameters used by Greiner, Inc. and CD&M.

The significant differences in results for the Bell Road system and
the Paradi se Lane system may be attri buted to differences in the
percent impervious area used, delineation of drainage area limits and
in the identification of on-site retention areas.

A lower percent impervious value was adopted by Greiner, Inc. to
reflect significant on-lot retention by enclosed yards and because a
s ignifi cant amount of runoff from roof tops either drains into the
enclosed backyards or into landscaped areas. It is consistent with
the SWMM methodology that only impervious areas draining directly
into the street (including the street area itself) be incorporated

into the percent impervious.

18
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I TABLE 3

I SWMM Summary

I Cumulative
Drainage Discharge To Discharge

Area (cfs) Pipe Location (cfs)

I 601 9 1 61st Avenue at Paradise Lane

602 18 1 61st Avenue at Paradise Lane 27

I 603 59 2 63rd Avenue at Paradise Lane 84

604 32 3 65th Avenue at Paradise Lane 109

I 605 4 13 67th Avenue at Paradise Lane 109

606 45 4 61st Avenue at Greenway Road 45

I
607 93 5 63rd Avenue at Greenway Road 138

608 87 6 Cactus H.S. Drainage Way 212

609 10 7 65th Avenue at Greenway Road 220

I 610 10 17 67th Avenue at Greenway Road 220

3101 17 8 Bell Road at 61st Avenue

I 3102 7 8 Bell Road at 61st Avenue 24

3103 13 9 Bell Road at 63rd Avenue 35

I 3104 7 10 Bell Road at 67th Avenue 34

611 11 11 Phelps Road at 67th Avenue 41

I
612 32 12 Kings Avenue at 67th Avenue 69

613 5 13 Paradise Lane at 67th Avenue 174

I
614 13 14 Nancy Road at 67th Avenue

615 8 14 Nancy Road at 67th Avenue 178

616 4 15 Carol Ann Way at 67th Avenue 170

I 617 4 16 Mary Jane Lane at 67th Avenue 170

618 5 17 Greenway Road at 67th Avenue 382

I Routed to ACDC

I
I
I 19
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Greiner CD&M

Location
Q

10 D.A.
Q

10 D.A.

Bell Road at 67th Avenue 34 cfs 65 Ac 210 cfs 194 Ac

Paradise Lane at 67th Avenue 109 cfs 117 Ac 110 cfs 59 Ac

Greenway Road at 67th Avenue 220 cfs 267 Ac 210 cfs 296 Ac

Stormdrain at ACDC 382 cfs 532 Ac 500 cfs 637 Ac*

* Includes an area south of Greenway and east of 67th Avenue.

TABLE 4

TABLE 5

2.4 0.18
2.6 0.45

Infiltration Rate
f o L

27
35

Percent
Impervious

21

0.170
0.250

Pervious
n

Comparison of
Averaged Input Parameters

Comparison of SWMM Results

0.013
0.013

Impervious
n

CD&M
Greiner

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
'I
I
I
I
I
I'
I
I
I
I
I

Drainage area delineations and identification of on-site retention
areas were developed by Greiner, Inc. using more detailed and current
information, including zoning maps and topographic aerial photos not
available to CD&M. It should be noted that both Greiner, Inc. and
CD&M models deri ved s imil ar discharge val ues for the Greenway Road
System.

B. Preliminary Design Recommendations

The results of the first SWMM model run were used to develop pre­
liminary stormdrain pipe sizes. A standard pipe capacity chart
developed from the Mannings equation for normal depth flow was used
for sizing. A uniform pipe slope of 0.0035 foot/foot was selected as
representative of the system. Recommended pipe sizes were selected
one size 1ess than the chart recommended si ze to allow for sur­
charging. At the time of final design analysis, the "Storm" hydrau­
lic analysis program developed by the Los Angeles County Road Depart­
ment will be util ized to analyze the hydraul ic performance of the
system using pressure flow conditions. Table 6 is a summary of

recommended pipe sizes.
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Pipe No.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

TABLE 6

Recommended Pipe Summary

Discharge
(cfs)

27

84
109

45

138

212

220

24

35

34

41

69

174

178

170

170

382

23

Recommended Size
(Inches)

36

48
54

36

54

66

66

30

36

36

36

42

60

60

60

60

84
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of Civil Engineers and the Water Pollution Control Federation, 1969.

5. HEC -1 Flood Hydrograph Package User' s Manual, U. S. Army Corps of
Engineers, The Hydrologic Engineering Center, September 1981.
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Factor (n) Soils

Impervious area 0,013 Loam(Tw, Le, Lca) qo %

Pervious area 0.17 Loam-Clay(Mr) ¢ %

Storage Impervious area O,D3/ Clay (vf) /0 %

01 __

1247, ft

%

0.67.

zr

Upstream Elevation

Downstream Elevation 1'l37ft

___~()~,~2~1 in/hr

___~(?~,~8~() in/hr

= 78(, - I.A3 =
q.7

/4 C;O ft

0.00/5"

Job Ell1l24 67th Avenue Storm Sewer
Descrrptlon SWMM Input Data--Runoff Block

Checked by Date _

Percent Imperviousness
---==~---

Calculated by _M_C Date

Gutter/Inlet Number _

0./6

Iq qp. ft

A2 - Al

A

Path (1)

Subcatchment Slope:

'6=

Slope 0, 00-;2;4 ft/ft

Minimum Infiltration Rate (fc)

Maximum Infiltration Rate (fo)

Pervious area

Decay Constant (k)

Width = (2 -0)1 =

Length of Drainage

Skew Factor:

Greiner Engineering
Sciences, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

Horton Equation Parameters (Infjltrati on )

Area of Subcatchment __0~/~.~7 Ac

Roughness

Density ~~~R~~~~~_

Depression

SubcatchmeritWidth:

Subcatchment Number (?00 I

I
I Greiner
,~.';.-1

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

...... ')I":J

I



01 __

%

= O. S-q

Upstream Elevation :?4. 3, ft

Downstream El evati on J73h.t'ft

~~L)~.~I~A in/hr

_~I~.~q~~~_in/hr

14.5.3 - 3. 71
/8.3

=

0.00/5"

Calculated by _MC Date 7-/2

Percent Imperviousness
---'-"'""'"'"'---~

Checked by Date _

Job Ell1124 67th Avenue Storm Sewer
Description SWMM Input Da ta-- Runoff Bloc k

Gutter/Inlet Number _

o. Ie
j

;; 60q ft

A2 - Al

A

Pa th (1) _-I-!.....fj~......-'::-c-..=:;O__ft

Subcatchment Slope;

't=

Slope 0. 00 ,?,:e;- ft/ft

Ac

Minimum Infiltration Rate (fc)

Maximum Infiltration Rate (fo)

Pervious area

Decay Constant (k)

Wi dth = (2 - 'O)l =

Length of Drainage

Skew Factor:

Greiner Engineering
Sciences, Inc.
Tucson 602 887-1800
Phoenix 602 275-5400

Factor (n) Soils

Impervious area 0.0/3 Loam(Tw, Le, Lea) Z5" %

Pervious area 0./7 Loam-Clay(Mr) 4_<:;" %

Storage Impervious area 0.031 Clay (Vf) 30 %

Roughness

Horton Equation Parameters (Infiltration)

Area of Subcatchment

Subcatchment Number 060 2-

Depression

Density

Subcatchment Width:

I
• ~Greiner

I'
I
I
I
I
I
I
I!~ Land Use and Zoning ~~~F~I~~~(_~~0~/~/~~-~r=~~!~~_ =h~D~'l~J~)_-~R~I-~6~~~~~~~~~~

() I

I
I
I
I
I
I
I

'J
••••

I



%

Sheet No.~

>~2 %

o /9=

Clay (Vf) /2

Loam-Clay(Mr) ~ %

Upstream Elevation /747.6 ft

Downstream El evati on /1"34. ,{, ft

___~()~.~2~O~ __ in/hr

___~Z~.~l~l in/hr

Soils
Loam(Tw, L.e, Lea) 8 S %

?Z - 7"/")_ 1..., G

.s-~

3670 ft

=

O.OOfS'"

Job Elll124 67th Avenue Storm Sewer
Description SWMM Input DatauRunoff Block

Gutter/Inlet Number _

Percent Imperviousness

0. If?

0, /7

Slope 0003[;" ft/ft

Minimum Infiltration Rate (fe)

Pervious area

Impervious area ('/, (/I Z

Maximum Infiltration Rate (fo)

Impervi ous area O. 0;; I

Pervious area

Decay Constant (k)

Width = (2 - O')l = 6 cP~L~) ft

Length of Drainage

Skew Factor: '6 =

Area of Subcatchment~Ac Subcatchment Slope:

Subcatchment Number 0 cOO 3

Roughness Factor (n)

Subcatchment Width:

Horton Equation Parameters (Infiltration)

Density ~:i~R~~~(~/__

Depression Storage

I
GlDs-ner Greiner Engineering

I
·q;; Sciences, Inc.

Tucson 602887-1800
~ Phoenix 602 275-5400 Calculated by _M_C Date 7_! 0

Ii, ' ...- C_h_ec_ke_d_bY_-_-_-_-_-_-_-_- -_D_at_e:::::::: 0_1::_-_-....

I
I
I
I
I
I
I R!5.•..~.

:~:.'~':~]
"':~!;..i.-(..

I

I
I
I
I
I
I
I.,j
I



Maximum Infiltration Rate (fo)

Impervious area_~C?~.()~I_:>L--

Minimum Infiltration Rate (fc)

01 __

IS- %

,6Sheet No. __

/s- %

= D. tP 3

Clay (vf)

Loam-Clay(Mr)__~Z~C?~_%

Upstream Elevation IZ7.,6 ft

Downstream Elevation /ZWft

__~f?~_~()~ in/hr

___~()~,~/~GO~_in/hr

Soil s
Loam(Tw, Le, Lca)

O.OOfS-

Calculated by _MC Date 7- l?/

Job E111124 67th Avenue Storm Sewer
DescriptIon SWMM Input Data--Runoff 810ck

Checked by Date _

Gutter/Inlet Number _

Percent Imperviousness_~;:~«2~__~%

Zf{7'0 ft

0,1/

Q. 1&

O.O~1

A2 - Al = 77.'1 -&. ~

A '>4. z
Path (1) --"7.=..=L.::./V::::...::::::D__ft

Subcatchment Slope:

'6=

Slope Q, 003 B ft/ft

Impervious area

Pervious area

Pervious area

Decay Constant (k)

34.7< Ac

Length of Drainage

Width = (2 -0)1 =

Skew Factor:

Greiner Engineering
Sciences, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

Roughness Factor (n)

Area of Subcatchment

Subcatchment Number 06 oJ

Subcatchment Width:

Density _:q~V~.w-A~~~_

Horton Equation Parameters (Infjltration)

Depression Storage

I
• .~') Greiner

1\

I
I
I
I
I
1
IrZ)
1
I
I
I
I
I
I.0
I



Maximum Infiltration Rate (fo)

Minimum Infiltration Rate (fc)

01 __

(
Sheet No. ----=2.-

=

Cl ay (Vf) %

Loam-Clay(Mr) %

Upstream Elevation IZ,3o.3 f t

Downstream El evati on rlJR7 ft

____~9?~__in/hr

___~a?~----in/hr

Soils
Loam(Tw, Le, Lca) %

=

O.OOf!)

Percent Imperviousness__~/_C/__C/__~%

Gutter/Inlet Number _

Job EI11124 67th Avenue Storm Sewer
Descnption SWMM Input Da ta--Runoff Block

Checked by Date _

Calculated by _MC Date

IS80 ft

0.01"<.

0.03/

A2 - Al

A

Path (1) __/..:--0_,O~_ft

Subcatchment Slope;

l(=

Slope Q CJoZ ft/ft

Pervious area

Pervious area

Decay Constant (k)

Impervious area

Impervious area

/01 Ac

Wi dth = (2 - o)l =

Length of Drainage

Skew Factor:

Greiner Engineering
Sciences, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

Horton Equation Parameters (Infjltration)

Roughness Factor (n)

Area of Subcatchment

Depression Storage

Density ~~~!A~_
I

Subcatchment Number {/60,;:;-

Subcatchment Width:

I
1_ Greiner

')
I

I'
I
I
I
I
I
I
I

.t:~
:;-·:···il
!-.~

I
I
I
I
I
I
I
I')

I



Maximum Infiltration Rate (fo)

%

01 __

/
Sheet No.~

%28

CJ, 04=

ft

Clay (Vf)_-7'(R~' %

Loam-Clay(Mr)_~~t7 %

Upstream Elevation IZ?:>8 ft

Downstream El evati on 12m ft

___~L)~2~(J~ __ in/hr

___~~~_~~~()~ __ in/hr

Soils
Loam(Tw, L6', Lea) 36

= 27.1- 8.3
4?u

30G~

0.00/5"

Checked by Date _

Percent Imperviousness
-----'='---

Job E111124 67th Avenue Storm Sewer
Description SWMM Input Data-- Runoff Bloc k

Calculated by _MC Date

Gutter/Inlet Number _

C./A

A/ ocr ft

0.1/

A2 - A1

A

Path (1)

SUbcatchment Slope;

'c(=

Slope O,OO?)"3lt/ft

Minimum Infiltration Rate (fc)

Pervious area

Impervious area

Decay Constant (k)

Impervious area

Pervious area

40- Z Ac

Length of Drainage

Wi dth = (2 - O')l =

Skew Factor:

0006

Greiner Engineering
Sciences, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

Roughness Factor (n)

Horton Equation Parameters (Infiltration)

Area of Subcatchment

Dens i ty 4 ft\C

Depression Storage

Subcatchment Width:

Subcatchment Number

1
I "8 Greiner

i .,.,:,

I'
I
1
I
I
I
I
I~

!

I
I
1
I
I
I
1
;J

I
I



Job Ell1l24 67th Avenue Storm Sewer
Description SWMM Input Data--Runoff Block

RI-b ( ['v lie. I . / / )Land Use and Zoning O.(V( IOT"fcl

(/ I

Density 4 i2.~C-- Percent

Roughness Factor (n)

Impervious area C/. C'J15

01 __

Sheet No.~

/0 %

/0 %

0.00

Clay (Vf)

Loam-Clay(Mr)

OeD in/hr

f,70 in/hr

Upstream Elevation 1246 ft

Downstream Elevation lZZ6 ft

Soils
Loam(Tw, Le, Lca) 80 %

= erst -21. J =
i / cr· 7

~o::-~ ft

O.OOIS'"

Gutter/Inlet Number _

Calculated by _MC Date ]- I Z
Checked by Date _

0.16

Subcatchment Slope;

Slope 0. 00'7.,6 ft/ft

Maximum Infiltration Rate (fo)

Minimum Infiltration Rate (fc)

Pervious area

Pervious area

Decay Constant (k)

Impervi ous area O. 031

Wi dth = (2 - '6 )1 = 70_?:-'-;- ft

Skew Factor: ¥ = A2 - Al
A

Length of Drainage Path (1)

Greiner Engineering
Sciences, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

Horton Equation Parameters (Infiltration)

Area of Subca tchment . II q. 7 Ac

Depression Storage

Subcatchment Width:

Subcatchment Number 0607

I
Greiner

I)
I'
I
I
I
I
I
I
I f\~~

"~.:.b.~
i

I
I
I
I
I
I
I
I)

I



01 __

70 %

lZ34 ft

Sheet No.~

zc %

7- /'0

Clay (Vf)

Loam-Clay(Mr )__~=-_%

2. 4S- in/hr

Upstream Elevation

Downstream El evati on 122/'Z- ft

___~{)~,~/~7~in/hr

Soil s
Loam(Tw, Le, Lca)

ft

= tt.7 - 157 = 0 bU
,8'2.4

O.OO/S-

Percent Imperviousness ~:S~2S~ ~%

Job [111124 67th Avenue Storm Sewer
Description SWMM Input Data--Runoff Block

Checked by Date _

Calculated by _MC ,Date

Gutter/Inlet Number _

o. /8

4900

D.o'??/

0.013

('" I J

A2 - Al

A

Path (1) .:::'"2;::.:..:=,,~:-J""!"_'C'_,,_'_ft

Subcatchment Slope:

¥=

Slope O.o02.A· ft/ft

Ac

Maximum Infiltration Rate (fo)

Minimum Infiltration Rate (fc)

Impervious area

Pervious area

Pervious area

Decay Constant (k)

Impervious area

Wi dth = (2 - o)l =

Length of Drainage

Skew Factor:

Greiner Engineering
Sciences, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

Roughness Factor (n)

Horton Equation Parameters (Infjltration)

Area of Subcatchment

Depression Storage

Density _

Subcatchment Width:

Subcatchment Number

I
I Greiner

. /)

I'

I
I
I
I
I
I
li~ Land Use and Zonin~ ~6~~t~~[~~~(/~~~~~~.S~._~~·_3~Z4;~Z~R~1-~~~J~~~~)~~~~p'~-'~~~~b~.~~

I
I
I
I
I
I
I

fJ
I
I



01 __

CfSheet No. ----1-

'3,0 %

~o %

=

Clay (Vf)

Loam-Clay(Mr) /0 %

z. ~C? in/hr

Upstream El evati on I ZSO ft

Downstream Elevation 12.-72 ft

Soil s--
Loam(Tw, Le, Lca) ~t/ %

! Z. ~
ZS 7S- ft

= I' -1.2

o.oo/£'"

Percent Imperviousness---""'----"-

MCCalculated by Date

Job E111I24 67th Avenue Storm Sewer
DescriptIOn SWMM Input Data--Runoff Block

Gutter/Inlet Number __

Checked by Date _

Subcatchment Slope:

5lope 0. OO.~ I ft/ft

Maximum Infiltration Rate (fo)

Minimum Infiltration Rate (fc)

Decay Constant (k)

Width = (2 - '0)1 = ~O 10 ft

Skew Factor: '6 = A2 - Al

A

Length of Drainage Path (1)

Greiner Engineering
Sciences, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

Horton Equation Parameters (Infjltratjon)

Area of Subcatchment __!~1~.~Z~_Ac

Dens ity 3. 7 j?~(

Subcatchment Number 060q

Subcatchment Width:

I
Greiner

I~
i ~.-•.'~

I'
I
I
I
I
I
I
I t~-<~:}:.J

;

I
I
I
I
I
I
I

'J1<

I



01 __

Sheet No. Ic>

o

"".$ 0 %

7-l7/

=

ft

Clay (Vf) 8.s %

Loam-Clay(Mr)__~,~~) %

I. ?~ in/hr

o 04 in/hr

Upstream El evati on 1ZZ"S ft

Downstream Elevation /21:1 ft

Soil s
Loam(Tw, Le, Lca) /0 %

o.oo/s;-

Percent Imperviousness----"-'-=---"-

Checked by Date _

Calculated by _M_C Date

Job Ell1l24 67th Avenue Storm Sewer
Descnptlon SWMM Input Data--Runoff Block

Gutter/Inlet Number _

O. 17

O. /8

Subcatchment Slope:

Slope (7, O{?zcr ft/ft

Minimum Infiltration Rate (fc)

Maximum Infiltration Rate (fo)

Pervious area

Pervious area

Decay Constant (k)

Impervi ous area 0.0 '"? 1

Impervious area O. UI..3

Width = (2 - (f)l = 2800 ft

Skew Factor: ¥ = A2 - Al =

A

Length of Ora i nage Path (1) I46D

Greiner Engineering
Sciences, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

Horton Equation Parameters (Infjltration)

Roughness Factor (n)

Area of Subcatchment 6. 3::, Ac

Depression Storage

Density ~~~}~/~~___
/

Subcatchment Width:

Subca tchment Number 0 (0 I D

I
Greiner

I .~
( .."."

I'
I
I
I
I
I
I
I(~

I
I
I
I
I
I
I.3
I



Maximum Infiltration Rate (fo)

Minimum Infiltration Rate (fc)

01 __

\ 1Sheet No, _'_
,'"

/- I ,:;.,

:3£ %

O?O=

Clay (vf) O__%

Loam-Clay(Mr)~~/c~~'~tJ %

Upstream El evati on 1234 ft

Downstream El evati on /730ft

__~~~_~i/ in/hr

___~c/~,~2~2j~ __in/hr

Soils--
Loam(Tw, Le, Lca) C? %

$:4- 3.?
cr. 0

17u7 CJ ft

=

0.00/5""

Percent Imperviousness

Checked by Date _

MCCalculated by Dale

Job [111124 67th Avenue Storm Sewer
Description SWMM Input Da ta--Runoff Block

Gutter/Inlet Number _

O. In

1'/60 ft

0,1;

0,03/

A2 - Al

A

Path (1)

Subcatchment Slope:

¥=

Slope 0 or.3 ~ft/ft

Pervious area

Decay Constant (k)

Impervious area

Impervious area

Pervious area

Width = (2 -0)1 =

Length of Drainage

Skew Factor:

OGIL

Greiner Engineering
Sciences, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

Horton Equation Parameters (Infiltratjon)

Roughness Factor (n)

Area of Subcatchment __:r~.~{7~- Ac

Depression Storage

Dens ity

Subcatchment Width:

Subcatchment Number

I
1_ Greiner
,J

I'
I
I
I
I
I
I
I·~-;::::;1

I
I
I
I
I
I
I

,,
"-,",';'\,~'.J

I"

I



01 __

66 %

Sheet No. JL

%

40 %

2:8

7-!3

=

Clay (Vf) ()~ %

Loam-Clay(Mr)

Upstream Elevation

Downstream El evati on Il2C[ ft

___~()~,~Z~I in/hr

Soils
Loam(Tw, Le, Lca)

= :-/\-!/'?4i :'~' v,

:.s I. c(

O.OO/S"

Gutter/Inlet Number _

Job El11124 67th Avenue Storm Sewer
Description SWMM Input Data--Runoff Block

Calculated by _MC Date

Percent Imperviousness_---1.-'-'-""'-__

Checked by Date _

0,1;

OC'13

Subcatchment Slope;

'6=

Slope O,u1?38ft/ft

Minimum Infiltration Rate (fc)

Maximum Infiltration Rate (fa)

Impervious area

Pervious area

Impervious area

Pervious area

Decay Constant (k)

31. q Ac

Wi dth = (2 - O')l =

Length of Drainage

Skew Factor:

Greiner Engineering
Sciences, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

Area of Subcatchment

Roughness Factor (n)

Horton Equation Parameters (Infiltration)

Subcatchment Width:

Density £(~k~/~~~~~_

(f II / Ie ,/\,
L d U d Z .. T7 I / <::: .C..i?an sean om ng _..l.I<-..;:;;;.J.._-..l,l;(Q"------>-_,."......:;():.-.:..;.e...,;l:J../l__r'"-.I..;;f'..,!.';~/(!...f.~C.j:.I)..l.r'..;..':_; ---:..1_=--;.;:.;-----"~:...- _o I

Subcatchment Number 06 J Z,

Depression Storage

I
I .... Greiner

'."j
i

I'
I
I
I
I
I
I
I~:;7.:.'l

I
I
I
I
I
I
I

.>' ..).
:.. : .....• :~:.

I-
I



Greiner Greiner Engineering
Sciences, Inc.

Job E111124 67th Avenue Storm Sewer
Descriplion SWMM Input Data--Runoff Block

Tucson 602 887-1800
Phoenix 602275-5400

Subcatchment Number r"rr '3

Calculated by _MC Date -) - I !~,

Checked by Date _

Gutter/Inlet Number _

, "Sheet No. -=::...-

Of __

Subcatchment Width:
Skew Factor: ¥ = A2 - Al =

A
/ r"Length of Drainage Path (1) v'r:O

Width = (2 - o-)l = 1 ::>~r ft

ft

= o

Area of Subcatchment 1.4 Ac Subcatchment Slope:

SlopeD 0006 ft/ft

Upstream El evati on / Z ?9 ft

Downstream Elevation/lIf.? ft

Percent Imperviousness

Land Use and Zoning

Density /j/~
J

Roughness Factor (n)

Depression Storage

r
/' i

Impervi ous area a (/1/3

Pervious area .A)IA

Impervi ous area O. t:')~/ J

/C?o %

Soils
Loam(Tw, Le, Lca) %

Loam-Clay(Mr) %

Clay (Vf) %

Pervious area
/

Horton Equation Parameters (Infiltration)

Maximum Infiltration Rate (fo)

Minimum Infiltration Rate (fc)

______=a?~ in/hr

___~(25~? in/hr
I

Decay Constant (k) 0.00/5'"



I
Greiner Greiner Engineering

Sciences, Inc.

Job El11124 67th Avenue Storm Sewer
Descnption SWMM Input Data--Runoff Bloc k

Tucson 602 887-1800
Phoenix 602 275-5400

Subcatchment Number 0(; I 4

Calculated by _MC Date 7- },~

Checked by Date _

Guttet/Inl et Number _

14
Sheet No. ---l......L-

of __

Subcatchment Width:
Skew Factor: '6 = A2 - Al =

A

Length of Drainage Path (1) \"2)40

Width = (2 -0)1 = Zfo P:;C/ft

ft

= o

Area of Subcatchment Ie?, S- Ac Subcatchment Slope;
Upstream El evati on IzZq ft

Downstream El evati on 1(...17,4 ft

Density Percent Imperviousness 2c %

Roughness Factor (n)

Impervious area () 01 ~

Soil s

Loam(Tw, Le, Lca) 0 %

Pervious area Loam-Clay(Mr) 20 %

Depression Storage Impervi ous area 0, 0 2) ( Clay (vf) 80 %

Pervious area

Horton Equation Parameters (Infiltration)

Maximum Infiltration Rate (fo)

Minimum Infiltration Rate (fc )

/,20 in/hr

0.04 in/hr

Decay Constant (k) 0.00/5"



Job El11124 67th Avenue Storm Sewer
Description SWMM Input Data--Runoff BlockGreiner Engineering

Sciences, Inc.

Tucson 602887-1800
Phoenix 602 275-5400 MC /_ !?

Calculated by Date -I'r_~_
,e­

Sheet No.~

Checked by Date _ of __

Subcatchment Number Gutter/Inlet Number _

Subcatchment Width:

Length of Drainage

=; i J_ (~ A.
J. '+ '_.J ~ I=A2 - Al

A

Pa th (1) _~I_q_--_/-=(~~ ft

'z(=Skew Factor:

Wi dth = (2 - O')l =

Area of Subcatchment 1o, B Ac Subcatchment Slope:
Upstream Elevation ~1~?~7~_tf~ft

Slope C), 001.4 ft/ft
Downstream Elevation 177L:1.~ft

Dens ity Percent Imperviousness ~/_LJ ~%

Roughness Factor (n)
Impervious area Or 0/3

Soils
Loam(Tw, Le, Lca) 3D %

Pervious area Loam-Clay(Mr) \,C;-O %

Depression Storage Impervious area C/,031 Clay (Vf) ~(?=L7~_%

Pervious area

Horton Equation Parameters (Infiltration)

Maximum Infiltration Rate (fo) ___=2:~.~/L)~ in/hr

Minimum Infiltration Rate (fc) ___~(7~,~/~6~in/hr

Decay Constant (k) O.OOIS-

---_._-----------------------------'



Skew Factor: ¥ = A2 - Al = = 0
A

Length of Dra i nage Path (1) /0 YO ft

01 __

Sheet No.~

%;;0

Clay (Vf) %

Loam-Clay(Mr) %

3,0 in/hr

Upstream El evati on I ?6>~ft

Downstream El evati on IZZ '2).<;""ft

o· 23 in/hr

Soil s
Loam(Tw, Le, Lca) J00 %

O.OO/S-

Me 7 I~Calculated by Date ----'_----"->"..::....<_

Job Elll124 67th Avenue Storm Sewer
Description SWMM Input Data--Runoff 810ck

Checked by Date _

Gutter/Inlet Number _

Percent Imperviousness
----'-'~----

0, (I

Subcatchment Slope;

Slope OOO/S; ft/ft

Impervi ous area 0, (/'i /3

Maximum Infiltration Rate (fa)

Impervious area o,O'J I

Minimum Infiltration Rate (fc)

Pervious area

Pervious area

Decay Constant (k)

Wi dth = (2 - 'O)l = Z CJ 60 ft

Greiner Engineering
Sciences, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

Area of Subcatchment ~ q Ac

Roughness Factor (n)

Subcatchment Width;

Subcatchment Number 0 GIG

Density --=3~R~~~~~

Horton Equation Parameters (Infiltration)

Depression Storage

I
Greiner

I-~)

I
I
I
I
I
I
I
I,S)

I
I
I
I
I
I

I:.)
I
I



01 __

1774- ft

Sheet No,~

%

/e;- %

20

C1 ay (Vf) %

Loam-C1ay(Mr)

Upstream Elevation

Downstream E1 evati on 127 Z ft

___(/~,C:~~~in/hr

Soil s

Loam(Tw, Le, Lca) f2~~ %

O.OO/S-

Checked by Date _

Job EIII124 67th Avenue Storm Sewer
Description SWMM Input Da ta--Runoff B1od

Calculated by _MC Date _

Gutter/Inlet Number _

Percent Imperviousness
---"-~--'-

20{,0 ft

L,", ! 1

0.013

Subcatchment Slope;

Slope C? CC/q ft/ft

Maximum Infiltration Rate (fo)

Pervious area

Minimum Infiltration Rate (fc)

Impervious area

Pervious area

Impervious area

Decay Constant (k)

Skew Factor: '6= A2 - Al = = 0
A

Length of Drainage Path (1) /0-'>' /'? ftJ J C

Width = (2 -~)l =

Greiner Engineering
Sciences, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

Area of Subcatchment --:,,[;..::.:-.---,q"--Ac

Subcatchment Number 06 /7

Roughness Factor (n)

Subcatchment Width:

Depression Storage

Density

Horton Equation Parameters (Infiltration)

I
Greiner

I rj

I'
I
I
I
I
I
I
I%'
I
I
I
I
I
I
I

t:;)',',",", "

"

I
I



Gre!ner Greiner Engineering
Sciences, Inc.

Job E111124 67th Avenue Storm Sewer
Description SWMM Input Data--Runoff 810ck

Tucson 602 887-1800
Phoenix 602 275-5400 Calculated by _M_C Date 7-/3 Sheet No. 1.(::

Subcatchment Number 06 IS

Subcatchment Width:

Checked by Date _

Gutter/Inlet Number _

01 __

Skew Factor: '6 = A2 - Al = = ¢
A

Length of Drainage Path (1) -;SOft

Width = (2 -'>')1 = /c;rr ft

Area of Subcatchment I. S- Ac Subcatchment Slope;

Slope 0 CO 4 ft/ft

Upstream El evati on I Z ZZ ft

Downstream El evati on f 21 q ft

Dens i ty _~N~/.....~",-·__
J

Percent Imperviousness /00 %

Roughness Factor (n)

Depression Storage

Impervious area.__~{~~~C~:~'I~?~./__

Pervious area /li/~
/

Impervi ous area 0, 03/

Soil s--
Loam(Tw, Le, Lca) %

Loam-Clay(Mr) %-----

Clay (Vf) %

Pervious area

Horton Equation Parameters (Infiltration)

Maximum Infiltration Rate (fo)

Minimum Infiltration Rate (fc)

_____~~----in/hr

_____~+---_in/hr

Decay Constant (k) O.OOIS'"

.- ... - ------------------------------ --------------------------'



01 __

Sheet No. _!..!I-

Clay (Vf) %

Z, f;fS::- in/hr

Loam-Clay(Mr) I~ %

Upstream Elevation 1r:~S;l3 ft

Downstream El evati on 114h ft

o ZZ in/hr

Soil s
Loam(Tw, Le, Lca) 8 S- %

0.00/5:'"

Job ElllI24 67th Avenue Storm Sewer
Description SWMM Input Data--Runoff Block

Calculated by _MC Date 7 - I S
Checked by Date _

Gutter/Inlet Number _

O,ll

D, /8

Subcatchment Slope;

po) C ~, .I
~'x If l~rI)f"c ,,-'}'~ c<.I

V
Percent Imperviousness ZD %

51 ope 00046 ft/ft

Minimum Infiltration Rate (fc)

Maximum Infiltration Rate (fo)

Impervious area {/, 0 /3

Pervious area

Impervious area O. O?? I

Pervious area

Decay Constant (k)

Greiner Engineering
Sciences, Inc.

Skew Factor: l{ = A2 - Al = = ¢
A

Length of Dra i nage Pa th (1) Z (P S b ft

Tucson 602887-1800
Phoenix 602 275-5400

Wi dth = (2 -)})l = ::: z. -; (:-:' ft

._.__._--------_._----

Area of Subcatchment 22.6 Ac

Roughness Factor (n)

Subcatchment Number 3/0 f

Subcatchment Width:

Lan d Use and Zoni n9 _!-A'---!l --'~.a..... --"~'"__'_"~ ~-------.;:::L-.:....:-.---.--;.--"-:.---------------

Density _

Horton Equation Parameters (Infiltration)

Depression Storage

Greiner
I
I ")

I
I
II

I
I
I
I
15'
I
I
I
I
I
I
I

J
I
I



60 %

Sheet No. /0

%

20 %

30

7- 1 "?,

=

Clay (Vf)_-=20__%

Loam-Clay(Mr)

Upstream El evati on I248ft

Downstream El evati on /7 4!:ft

_=0-:..,..!.....J,I8..L.--_in/hr

__~~~,d~-.=C7 in/hr

Soils
Loam(Tw, Le, Lca)

=

O.OOtS-

Calculated by _MC Date

Job E111124 67th Avenue Storm Sewer
Description SWMM Input Data--Runoff Block

Gutter/Inlet Number _

··4/·'/'--:-j. ,.-- '-.. ft

0.0::'(

0.11

o. [8

A2 - Al

A
4cPath (1) _----'I~'-=. ...:...C_·_ft

Subcatchment Slope:

'6=

Slope ooosZ ft/ft

Pervious area

Minimum Infiltration Rate (fc)

Impervious area

Impervious area

Maximum Infiltration Rate (fo)

Pervious area

Decay Constant (k)

Wi dth = (2 - ~)l =

Length of Drainage

Skew Factor:

Greiner Engineering
Sciences, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

Area of Subcatchment

Subcatchment Width:

Subcatchment Number ?!r 2,

Roughness Factor (n)

Density _

C 0 /J J / /..Land Use and Zoni n9 __=----l=:::--...,.-_---'/~L/_'_'()'"___~a~/;;...:.?._:~::::.;;...;.-.:...1"_---:\~·I---'-!"_I",J;..r:...II:....~10""'••:-1/:....7 _

e.J(.r7 ;:;:v( Ul1fov-tc!. .a ve"CI.

Percent Imperviousness--=::::..::::::..----...;.

Horton Equation Parameters (Infjltratjon)

Depression Storage

I
I.')Greiner

I'" r- C_he_ck_ed_b_Y_-:_-:_-_-_-_-.:_-_D_at_e~:::::_-_-_- O_f:::_-..,

I
I
I
I
I
I
It'
I
I
I
I
I
I
I
1'2>

I
_._---_._._-----_._._-------_.._------------------------'



01 __

Sheet No. ZL

%II

7-/3>

=

Upstream Elevation

Downstream Elevation /74z,,)ft

___--=~~,~C? in/hr

O.OOIS-

Job Ell1I24 67th Avenue Storm Sewer
Description SWMM Input Data--Runoff 8lock

Calculated by _M_C Date

Gutter/Inlet Number _

Checked by Date _--,__

Percent Imperviousness
---~------.;,;..

Subcatchment Slope;

Slope 0,003.4 ft/ft

Ac

Maximum Infiltration Rate (fo)

Minimum Infiltration Rate (fc)

Decay Constant (k)

Width = (2 -~)l =

'6 = A2 - Al = ~-'<. ; -s: s;-
A ~~4, \

Length of Ora i nage Path (1) _~Z~/=c~.·(;):...-O::..-_ft

Skew Factor:

Greiner Engineering
Sciences, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

Factor (n) Soils

Impervious area O.O/S Loam(Tw, Le, Lea) /{'/{/ %

Pervious area /"'" !( Loam-Clay(Mr) %

Storage Impervious area ('i, 0 "3/ Cl ay( Vf) %

Pervious area CJ, fA

Roughness

Area of Subcatchment

Horton Equation Parameters (Infiltration)

Density _

Land Use and Zoning

Subcatchment Number ~/ () ~
=-

Subcatchment Width:

Depression

I
Greiner

I FiG;}
\ ~.:~: ' it

I
I
I
I
I
I
I
I
~. ~:~{JJ

.t ,..'

I
I
I
I
I
I
1.,)
\1
il

-- .__.-._-_._------------



Skew Factor: '6 = A2 - Al = = ¢
A

Length of Drainage Path (1) Z (/70 ft

Width = (2 - ~)l = 4r;-40 ft

of __

Sheet No. 22

Clay (Vf) %

Loam-Clay(Mr) %

C. /'.-_/"".__ r)/._.or::" _ ~

Upstream El evati on / 74 Uft

Downstream El evati on 17~Z.? ft

__-;z(l?~__ i n/ hr

______~5I'L----_in/hr

Soil s
Loam(Tw, Le, Lca) %---

0.00/5'"

Job EIII124 67th Avenue Storm Sewer
Description SWMM Input Data--Runoff Block

MCCalculated by~ Date _

Checked by Date _

Gutter/Inlet Number _

Percent Imperviousness ~~c:? %

Subcatchment Slope;

Slope L2 ood! ft/ft

Maximum Infiltration Rate (fo)

Minimum Infiltration Rate (fc)

Pervious area

Impervi ous area D. C1 /3.

Impervi ous area D. 0 -; I

Pervious area

Decay Constant (k)

7. Z Ac

Greiner Engineering
Sciences, Inc.

Tucson 602 887-1800
Phoenix 602 275-5400

Area of Subcatchment

Roughness Factor (n)

Subcatchment Width:

Subcatchment Number ~ /{/4

Horton Equation Parameters (Infiltration)

Depression Storage

Density _

I
Greiner

I"}
I'
I
I
I
I
I
I
I~····~·:·"'·,J,'-'-., ....

. ~,;

\

I
I
I
I
I
I
I

:~}

I
I '-_.....__.. --1
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Greiner
Engineering

Appendix B



MARCH 1975

UPDA1~D BY IH~ UNIVERSITY OF FLURIDA

NOVUillER 1CJ'J'l

PHONE 1-904-392-084&

Output file n;;lDle : FHYDRO.out

METCALF ~ tDDY, INC.

WATER RESOURCES ENGINt~RS, INC.

UNIVExSITY OF FLORIDA

THIS IS ANEW RELtA~t OF THE SWMM. IF ANY PRUBLEMS

OCCUR IN RUNNING THIS MOnEL PLEASE CONTACT WAYNE

HUBER AT THE UNIVERSITY OF FLORIDA.

AUGUst lCJl:l3

NUVEMBER 1981

DEVELOPE[l BY

SEPTEMBER 1970

ENVIRuNMENTAL PRuTECTION AGENCY - STORM WATER MANAGtMENT MODEL *** RELEASE 111.3 ***

l~put file name : fHYOaO.OA!

14-S£~-8B 17:0Y:Ob

I
I
I
I
II.

I
I
I
I
I
I
I
I
I
II kkkkkkk*kkkk**kk*kkkkkk***kk*kkkkkkk*kk*kkk*kkkkkkk**kk

THIS IS THE FULL IMPLEMENTATION OF EPA S\.iliM III.3

II kkkkkkkkkkkkkkkk*kkkkkkkkkkkkkkk*kk*kk*kkkkkkkkkkkkkkkk

JINnO)
o

JllH9)
o

JiiH8)

o
JHH7)

o
J iN(&)

o
JiN(S)

o
JIN(4)

o
JINW

o
JlN(2)

o
JHHl)

o

I
DISK OR TAPE ASSIGNMENTS FOR BLOCKS CALLED. THEY ARE IN THE SAME ORDER IN WHICH THE BLOCKS ARE GALLED.

I
I



I
I

JOUI(l) JOUl(2) JOUT(3) JOUI(4) JOU!(5) JOul(6) JOU!(]) JOU!(8) JOUT(9) JOU!(lO)
9 0 0 0 0 0 0 0 0 0

II SCRATCH DISKS OR TAPES WHICH CAN BE USED BY ANY BLOCK CALLED.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

NSCRAI(l)
1

NC~I\A'J:(2)

o
N!:iCkAH3)

o
N~t:1(Al (4)

4
N~(;I\An:7l)

o



I RUNOFF BWCK CAl.LtD.

ENTRY MADE TO RUNOff BLOCK

II RUNOFF BLOCK WAS LAST UPUATED BY THE UNIVERSITY OF FLURIDA JANUARY 1983.

I
I

67TH AVENUE SIORMDRAIN GREiNER, iNC. SEPtEMBER, 1~88: fINAL HYDRO

BELL ROAD TO ACUG 10-YR, 6-HR SlURM

JII CONTINUOUS SWMM PARAMEtER - ICRAIN•••••••••••••••

II SNOWMELT PARAMETER - ISNUW•••••••••••••••••••••••

NUMBER Of RAIN GAGES - NRGAG •••••••••••••••••••••

II HORTON IfILIRAIION EQUATION USED - INfILM••••••••

QUALITY IS NOT SIMULAtED - KWALIY ••••••••••••••••

II READ MONTHLY EVAPORATION DAtA ON CARD fl •••••••••

I HUUR Of DAY AT SIART Of StORM - NHR ••••••••••••••

III MINUTE OF HOUR AI STAR! OF STORM - NMN •••••••••••

TIME TZERO AT SIART Of STORM (HOURS) •••••••••••••

I
USE U.S. CUSTOMARY UNIIS fOR MOST 1/0 - METRIC •••

I
I

INPUT NUMBER OF tIME SiEPS - NSIEP•••••••••••••••

INTEGRATION TIME INTERVAL (MINUTES) - DELT•••••••

I MONTH, DAY, YEAR Of START Of StORliIS:

o

o

I

o

o

1

o

o

0.000

o

32

1.00

7/ 1/88

II PERCENT Of IMPERVIOUS AREA WITH ZERO DETENTION DEPTH 25.0

I *AHORTON INFILTRATION MODEL BEING USED
RATE fOR REGENERATION Of INFILTRATION =REGEN *DECAY
DECAY IS READ IN fOR EACH SUBCAfCHliENTII REGEN = ••••••••••••••••••••••••••••••••••••••••

I
I

0.01000



FOR RAINuAGE NUMBER 1, TIME IS 0.0 HOUxS OJ{ 0.0 DAy!:) fkUH SrA~l OF S10kM, RAINfALL HISTORY IS

3.25 1.15 0.12 0.48 0.32 0.22 0.18 0.17 0.15 0.14

CAkD GROUP Fl

EVAPORATION RAtE (IN/DAY).

JAN. FEB. MAx. Al'~. MAY JUN. JUL. AUu. SliP. 0\;1. NOV. DH\;.
0.00 0.00 0.00 0.00 0.00 0.00 0.33 0.00 0.00 0.00 0.00 0.00

I
I FOR 10 RAINFALL SIEPS, THE TItlE INTERVAL IS 15.00 MINUTES UNITS ARE IN/HR.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
**- *- ** GUT I ER AND PIP E DATA ***" *-

I GUnER GUTtER WW'fH l.l:iNl.iIH Sl.OPE SHiE S1.UPES tlANN1NG MAX DEPTH
NUMBER C01'4NEi.:llON (fl) (FI) (B/H) L R N (H)

I 1 * 1 2 3.00 1000.0 0.0035 0.00 0.00 0.013 0.00
2 *. 2 3 4.00 1500.0 0.003:::' 0.00 0.00 0.01::1 0.00

I 3 * 3 13 4.50 950.0 0.0035 0.00 0.00 0.013 0.00

4 "
4 5 3.00 1300.0 0.0035 0.00 0.00 0.013 0.00

5 * 5 6 4.50 1300.0 0.0035 0.00 0.00 0.013 0.00

I
6 *. 6 7 5.50 150.0 0.00::15 0.00 0.00 0.01::1 0.00
7 * 7 17 5.50 1000.0 0.0035 0.00 0.00 0.013 0.00
8 *. 8 9 2.::;0 13::'0.0 0.003::; 0.00 0.00 0.013 0.00
9 * 9 10 3.00 2350.0 0.0035 0.00 0.00 0.013 0.00

I 10 *. 10 11 3.00 900.0 0.003::' 0.00 0.00 0.013 0.00

11* 11 12 3.00 600.0 0.0035 0.00 0.00 0.013 0.00
12 *. 12 13 3.50 6::'0.0 0.0035 0.00 0.00 0.013 0.00

I
13 II 13 14 5.00 1300.0 0.0035 0.00 0.00 0.013 0.00

14 '" 14 15 5.00 300.0 0.003::; 0.00 0.00 0.013 0.00
15 *. 15 16 5.00 300.0 0.0035 0.00 0.00 0.013 0.00
16 *. 16 17 5.00 800.0 0.0035 0.00 0.00 0.013 0.00

I TOTAL NUMBER OF GUlIERS/P 1P£S, 16

II ASTERISK (It) DENOTES CIRCULAR PIPE, DIAhETER=.WIDTH•
. DOl.LAR SIGN ($) DENOTES DUMMY GUTTER, USED TO OBTAIN PRINT OUTS ONLY.

I
I
I
I
I
I
I
I
I
I



HWARNING:- ONE OR MORE OF THE INFILTRATION PARAMETERS HAVE NOT BEEN SET TO NUN-ZERO VALUES
5 605 13 1580.00 1.10 100.00 0.0020 0.013 0.170 O.O~I 0.180 0.00 0.00 O.O(jOOO 1
6 606 4 4109.00 46.20 28.00 0.0033 0.013 0.1"70 0.031 O.lao 2.30 0.20 0.00115 1
7 607 5 70~5.00 1l~.70 25.00 0.003~ 0.013 0.170 O.Oill 0.180 2./'0 O.~O 0.0011::; 1
8 608 6 4900.00 82.40 33.00 0.0034 0.013 0.170 0.031 O.lao 2.45 0.17 0.00115 1
9 609 7 30YO.OO 12.20 20.00 0.0031 0.013 0.1'10 0.0:;11 0.11:10 2.::10 0.1& 0.0011:) 1

10 610 17 ;&1300.00 6.30 30.00 0.0029 0.013 0.170 0.031 O.lBO 1 ')C 0.04 0.00115 1...'"
11 611 11 2160.00 9.00 3J.00 0.0033 0.013 0.170 O.O:ll 0.180 3.00 O.::!::! o.oon~ 1

12 612 12 4318.00 31.90 28.00 0.0038 0.013 0.170 0.031 0.180 ~.60 0.21 0.00115 1

1dddd SUB CAI CHMEN 1 DAT A It "" "" *It

SUBCATCH- GUIIER WIDTH AREA f'ti((;£Nl SLUPE REblS1ANCt FAC10R DEPRES. SrORAGE(IN) INF IURAT ION DECAY RATE GAu£
MENT NO. OR HiI..ET (fI> (AC) 1MPC:llV. (fVtT) IMPtRV. f'l:;RV. Itlf'l:;RV. f'l:;RV. RA!E(IN/HR) (USEC) NO.

MAXIMUM MINIMUM
1 601 1 1998.00 9.10 25.00 0.0034 0.013 0.110 0.031 0.1l:l0 2.80 0.21 0.00115 1
2 60~ 1 260~.00 18.~0 25.00 0.003::; 0.013 0.170 O.O:il 0.180 1.95 0.14 0.OO1l5 1
3 603 2 6643.00 54.00 32.00 0.0035 0.013 0.110 0.0:31 0.180 2."71 0.20 0.00115 1

4 604 3 2812.00 34.20 26.00 O.OOill:l 0.013 0.110 0.031 0.180 2.00 0.16 O.OOIlS 1

I
I
I
I
I
I
I
I

**WARNING:- ONE OR MORE Of THE INfILTRATION PARAMETERS HAVE NOT BEEN SET TO NON-ZERU VALUE~

I
13 613 13 1360.00 1.40 100.00 0.0006 0.013 0.110 0.031 0.180
14 614 14 26HO.00 10.50 25.00 0.0037 0.013 0.1/0 0.0~1 0.180
15 615 14 3241.00 16.80 10.00 0.0024 0.013 0.170 0.031 0.180

I
16 616 15 2060.00 5.~0 20.00 0.0015 0.013 0.1/0 0.031 0.180
17 617 16 2060.00 5.90 20.00 0.0019 0.013 0.110 0.031 0.180

0.00 0.00
1.20 0.04
2.10 0.16
3.00 O.~3

~.85 0.22

0.00000
0.OOll5
0.00115
0.00115
0.00115

1
1
1
1
1

I ~*WARNINu:- ONt OR MORE OF THt INFILTRATION PARAMETERS HAVE NOi BEEN SET TO NON-ZERO VALUES
18 618 17 1~00.00 1.50 100.00 0.0040 0.013 0.170 0.031 O.lao
19 3101 B 5~/0.00 22.60 20.00 0.0046 0.013 0.170 O.Oill 0.11:10
20 3102 8 1900.00 6.20 30.00 0.0032 0.013 0.170 0.031 0.180II 21 3103 9 3~03.00 34.10 11.00 0.0034 0.013 0.170 0.031 O.lHO

0.00 0.00 0.00115 1
2.85 o OJ') 0.00115 1.....
2.40 0.18 0.00115 1
3.00 O.~~ 0.0011::; 1

I kkWARNING:- ONE OR MORE OF THE INFILTRATION PARAMETERS HAVE NOT BEEN SEi TO NON-lERO VALUES
22 3104 10 4540.00 2.20 100.00 0.0041 0.013 0.170 0.031 0.180 0.00 0.00 0.00000 1

II TOTAL NUMBER OF SUBCATCHMENIS ••

TOTAL TRIBUTARY AR~A (ACRES) ••••

II IMPERVIOUS AREA (ACRES) •••••••••

PERVIOUS AREA (AGRES) •••••••••••

II TOtAL WIDtH (fEET) ••••••••••••••

II PERCENt IMPBRVIOUSNESS ••••••••••

I
I

22

532.10

142.63

3B~.47

noaa.oo

26.81



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I<. I<. I<. *I<. ARRANGEMENT OF SUBCATCHM£NIS AND GUrrt:16/p iPE I<. I<. I<. II I<.

GUIIER TR1~UIARY GUt!ERiPIPE
OR PIPE

1

2 1

3 2

4

5 4

& 5

7 b

8

9 B

10 9

11 10

12 11

13 3 12

14 13

15 14

16 15

INLEt TRIBUtARY GU1IER~ ANuiOR PIPtS

17 7 16

HYDROuRAPHS WILL BE STOREu FOR THE FOLLOwING 1 INLETS

17

TRl~urARr SUBAKtH

601 &0;';

&03

&04

G06

607

60a

609

3101 3102

3103

3104

611

612

605 613

614 615

616

617

TRIBUTARY SUBAREAS

610 618



I .....GUALIlY SlMULAIWN Nor IN(;LlJD£lJ IN THIS RUN .....

I
I II II II CARli GROUP I'll II II ~

I
TOTAL NUMBER OF PRINTED GUTTERSiINLETS•••NPRNT ••
NUMBER OF TIME STEPS BETWEEN PRINIINGS •• INTERV ••
STARTING AND STOPPING PRINTOUT DATES••••••••••••

I
I

17
1

()

o
o
o
o

o
o
o
o
o

14 SURCHARGED. TIME = 0.90£+03 VOLUME = 0.51E+03 CU. Fl., fULL FLOW =.17£+03 CFS
12 SUR(;HARuED. TIME = 0.96£+03 VOLUME = 0.14E+03 cu. Fl., fULL FLUW =.64E+02 crs
14 ~UK~HARuED. TIME = 0.96E+03 VOLUME = 0.12E+04 CU. FT., FULL fLOW =.11E+03 CfS
5 SUR(;HARuED. TIME = 0.96£+03 VOLUME = 0.36£+03 CU. rT., fULL FLOW =.13E+03 efS

15 SURCHARGED. TIME = 0.~6E+03 VOLUME = 0.l~E+03 CU. fT., fULL fLOW =.17£+03 CFS
14 5URtHARuED. TIME = 0.10E+04 VOLUME = 0.19£+04 CU. fT., FULL fLOW =.1IH+03 crs
15 SURCHARGED. TIME = 0.10£+04 VOLUME = 0.41£+03 CU. fl., fULL fLOW =.11£+03 CFS
14 SURCHARGED. TIME = 0.11E+04 VULUME = 0.27£+04 CU. FI., fULL FLOW =.17E+03 crs
15 SURCHARuEO. TiME = 0.11£+04 VULUME = 0.54E+03 CU. ft., rULL fLUW =.11E+03 CfS
14 SURCHAHuED. TIME = 0.11E+04 VOLUME = 0.34E+04 CU. FT., FULL FLOW =.17£+03 crs
15 SURCHARuED. rIME =0.11£+04 VOLUME = 0.00£+03 CU. ft., fULL fLUW =.11£+03 CfS
14 SUR(;HARuED. TIME = 0.12£+04 VOLUME = 0.40E+04 eu. FT., fULL FLUW =.1/£+03 CPS
15 SURCHARGED. rIME = 0.12£+04 VULUME = 0.7/£+03 ~U. fT., fULL fLOW =.17£+03 CPS
16 SUR(;HARuED. TIME = 0.12£+04 VOLUMt = 0.13E+03 CU. ft., fULL FLUW =.1/t+03 CfS
14 SURCHARu£D. TIME = 0.13£+04 VOLUME = 0.42£+04 CU. fT., fULL fLOW =.17£+03 crs
15 SUR~HAHuED. TIME = 0.13£+04 VOLUME = 0.89E+03 CU. FT., FULL fLuW =.17£+03 crs
16 SURCHARGED. TIME = 0.13E+04 VOLUME = 0.25£+03 CU. fT., FULL FLOW =.17£+03 CFS
14 SURCHARGED. TIME = 0.13£+04 VOLUME = 0.41E+04 CU. FT., rULL FLOW =.17E+03 CfS
15 SURCHARG~O. tIME = 0.13E+04 VOLUME = 0.99E+03 CU. Fl., fULL ,LuW =.11E+03 crs
16 SURCHARGED. IIMt = 0.13£+04 VOLUME = 0.3/£+03 CU. fT., FULL fLUW =.17E+03 crs
14 SURCHARGtD. tIME = 0.14£+04 VOLUME =0.36£+04 CU. fT., FULL FLOW =.17E+03 CFS
15 5UktHARGED. Tint = 0.14E+v4 VOLUME = 0.11£+04 CU. fl., FULL FLOW =.17E+03 CPS
16 SURCHARGED. TIME = 0.14£+04 VOLUME = 0.49t+03 CU. fT., rULL fLOW =.17£+03 CfS
14 SURCHARuED. TIME = 0.14E+04 VOLUME = 0.26£+04 CU. FI., fULL fLUW =.1/E+03 Cf~

15 SURCHARGED. tIME = 0.14£+04 VOLUME = 0.12£+04 LU. fT., fULL FLOW =.11£+03 CfS
16 SURCHARuED. TIME = 0.14E+04 VOLUME = 0.61E+03 CU. fT., fULL fLuW =.1'lt+o3 CFS
14 ~URCHARG£D. TIME = 0.15£+04 VOLUME = 0.1lt+04 CU. fT., tULL FLOW =.1/£+03 CfS
15 SUR(;HAKGED. TIME = 0.15E+04 VOLUME = 0.13E+04 (;U. fT., fULL fLUW =.17£+03 LtS
16 SURCHARGED. TIME = 0.1~£+04 VOLUME = 0.73£+03 CU. FT., fULL fLOW =.17E+03 CFS

THE PLOITING INTERVAL FOR SUBROUTINE HCURVE IS ••

I II *- *- CARD GROUP 1'12 *- *- *­

GUTTER INLET PRINT CARDS ••••••

I
I

MESSAGE fROM SU~ROUTINE HYDRO •••

I kHH GUT. NO., ORDER OF HlPUT =
kkkkk Gur. NO., O~uER Of INPUT =

I HHk I.lUT. NO., OROER OF INPUT =
kkkkk Gur. NU., O~D~R Of INPUt =
kkkkk GUI. NO., OROER OF INPUT =

I
HkH GUI. NO., Olw.t~ Of INPUT =
kkkH GUI. NO., ORDER OF INPUT =
kkkkk GUI. NO., ORDER Of INPUT =
kkkkk GUI. NO., ORDER OF INPUT =

I HkH GUT. NO., ORDER Of INPUT =
kkkkk GUT. NO., ORDER OF INPUT =
kkkkk Gur. NO., GRuER Of 1NPUT =

I kHH GUT. riO., ORnER· OF INPUT =
kkkkk Gur. NU., ORDER Of INPUt =
kkkkk GUT. NO., ORDER OF INPUT =

I
kkkkk GUT. NO., ORDHR Of INPUT =
kkkkk GUT. NO., ORDER OF INPUT =
kkkkk GUT. NO., ORDER OF INPUT =
kkkkk GUT. NO., ORDER OF INPUT =

I kkkkk GUI. NO., ORDER Of INPUT =
kkkkk GUT. NO., ORDER OF INPUT =
kkkkk GUI. NO., ORUER OF INPUT =

I HkH GUT. NO., ORDER Of INPUT. =
kkkkk Gur. NO., OHDER Of INPUT =
kkkkk GUT. NO., ORDER OF INPUT =

I
HHk Gur. NO., ORlJER OF INPUt =
kkkkk GUT. NO., ORDER Of INPUT =
kkkkk Gur. NU., ORDER Of INPU! =
kkkkk GUT. NO., ORDER OF INPUT =

I

1 234 567
11 12 13 14 15 16 17

a 9 10

1 TIME STEPS



END OF TIME STEP DO-LOOP IN RUNOFF.

FINAL DATE (MO/DAr/YEAR) = 7/ 1/88
FINAL JULIAN DALE = 31
FINAL TIME Of DAY = 0.5333 HOURS.
FINAL RUNNING TIME = 0.1920000E+04 SECONDS.
TOTAL NUMBER OF TIME STEPS = 32

II ***** GUT. NO., ORDER Of INPU1 =
kk*** GUT. NO., ORDER OF INPUT =
***** GU1. NO., OkDtK Of INPUT =

I kkk** GUT. NO., ORDER OF INPUT =
***** GUT. NU., ORDER Of INPUT =

II
I
II
II
I
I
I
I
I
I
I
I
I
I
I
I
I

l~ SURCKAkuEu. TIMt = 0.16h+04 VOLUME = 0.12£+04 CU. FT., FULL FLUW =.17h+03 CFS
16 SURCHARG£D. TIME = 0.16E+04 VO~UME = 0.86£+03 CU. fT., fULL fLOW =.17£+03 CFS
15 SUKCHARuED. TIME = 0.16E+04 VULUME = 0.14E+03 CU. Fl., FULL FLUW =.17£+03 CfS
16 $URCHARG~D. riME = O.lbt+04 VOLUME = 0.~~t+03 CU. fT., fULL fLOW =.lJ£+03 CFS
16 SURCHARGED. TIKE = 0.17£+04 VULUME = 0.29E+03·CU. fl., fULL fLOW =.1/E+03 CfS
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THE HYDRUGRAPH IS IHt SUM Of IHt FLOw IN ALL INLtIS
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THE INfILTRAtION PLOT IS THE ACtUAL INfILTRATION OVER THE PERVIOUS AREA ONLY



TOTAL EVAPORATION

TOTAL INfILTRAtION

TOTAL WATER REMAINING IN GUllER/PipES

TOTAL PRECIPITATION (RAIN PLUS SNuW)

-0.444 PERCENT

2.11:106791:;+06

INCHEb OVEN
CUB IC HET mfAL BASIN

2.1'71032£+06 1.124

B.4B36::iOE+o:l 0.439

1.416449£+04 0.007

4.694411E+05 0.243

1.0::i66/0E+05 0.055

7.430418£+05 0.3!l::i

8. 483650E+05 0.600

ERROR •••••••••••••..•••.••••••••••.

THE ERROR IN CONTINUITY IS CALCULATED AS

INFILTRATION OVER lHE PERVIuUS AREA •••

TOTAL WATER REMAINING IN SURfACE STORAGE

INfILTRATION + EVAPORATION +
SNOW REMOVAL + INLET FLOW +
WATER REMAINING IN GUIIER/PIPES +
WATER REMAINING IN SURFACE STORAGE +
WATER REMAINING IN SNUW COVER•••••••••

TOTAL GurlER/PIPE/SUBCAT fLUW AT INLETS

**k**kkkk*kkkk*kkkkk*kkkkkkkkkk*kkkkk*k*PRECIPITATION + INITIAL SNOW COVER k
k - INFILTRATION - k
kEVAPORATION - SNOW REMOVAL - *
kIMLEt fLOW - WAIER IN GUITER/PIPES - k
kWATER IN SURfACE STORAGE - *
kWATER REMAINING IN SNOW COVER *
*-------------------------------------k
k PRECIPITATION + INITIAL SNUW COVER *
k*****kk****************k**************

I
I $ $ $ --- CONTINUITY CHECK fOR QUANTITY --- $ $ $

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I &7TH AVENUE STORMORAIN GREINER, iNC. SEflEMBtR, 1988: fiNAL HYDRO

I BELL RUAU TO Acne 10-YR, 6-H~ STO~M

I SUMMARY Of QUANTITY RESULtS ( INfLOW IN CFS) A! LOCATiON 1

I DAlE IlMl; FLOW
MO/DAIYR HR:MIN CFS
71 1/81:1 0 1.0 1.554

I
71 1/88 0 2.0 6.617
71 1/88 0 3.0 11.897
71 1/88 0 4.0 15.%4
71 1/8!! 0 5.0 18.6Y1

I 71 1188 0 6.0 20.393
71 1/88 0 7.0 21.432
71 1/88 0 8.0 22.148

I
7/ 1/88 0 ~.O 22.695
7/ l/~a o10.0 23.180
71 1/88 o 11.0 2::1./07
71 1/88 o12.0 24.300

I 71 1/88 o 13.0 24.~J73

71 1/88 o14.0 25.729
71 1/88 o15.0 26.572

I 71 1/88 o16.0 20.438
71 1/8!! o 17.0 17.19/
71 1/88 o18~0 15.353

I
71 1/88 o19.0 14.265
71 1/88 o20.0 13.618
71 1/81:1 o21.0 13.24::>
71 1/118 o22.0 13.048

I 71 1/88 o23.0 12.970
71 1/138 o24.0 12.973
71 1/811 o25.0 13.034

I
71 1/S8 o26.0 13.137
71 1/88 o2/.0 13.2'11
71 1/88 o28.0 13.430

I
71 1/88 o 29.0 13.606
71 1/88 o30.0 13.798
71 1/88 o31.0 12.865
71 1/88 o32.0 12.253

I FLOW WIlD tiEANS 16.511

FLOW WIlD SID-DEVS 97.382

I TOIAL LOADS 31/01.229
CUB-FI

I
I
I
I



I 67TH AVENUE SIORMDRAIN G~tINtR, INC. SEPTEMBER, 1988: flNAL HYlIRO

I BELL ROAD 10 ACOC 10-YR, 6-HR SIORM

I SUMMARY OF QUANTITY R~SULTS ( INfLOW IN eFS) AI LUCATION .,
<.

I
[\AU TIME FLOW

MO/DA/Yi{ HR:tiIN CfS
7/ 1/88 0 1.0 2.341
7/ 1/88 0 2.0 10.9'14

I 71 1/88 0 3.0 22.658
7/ 1I8B 0 4.0 34.991
71 1/88 0 5.0 46.26&

I 7/ 1188 0 6.0 5::i.:l7l
7/ 1/88 0 7.0 62.712
7/ 1188 0 8.0 6'l.94b

I
71 1/88 0 9.0 71.&93
7/ 1/88 o 10.0 74.468
7/ 1/88 o 11.0 1&.714
7/ 1/811 o 12.0 78.651:1

I 7/ 1188 o 13.0 80.478
7/ 1/88 o 14.0 8::l.292
7/ l/li8 o 15.0 84.182

I 7/ 1/88 o 16.0 n.815
71 1/li8 o 17.0 62.345
7/ 1/88 o 18.0 55.285

I
7/ llli8 o 19.0 50.109
7/ 1/811 o 20.0 46.357
71 1/li8 o 21.0 43.669
71 1/88 o 22.0 41.771

I I 71 1/88 o 23.0 40.462
7/ 1/811 o 24.0 39.::i94
7/ lIli8 o 25.0 39.058

I
7/ 1/88 o 26.0 38.175
7/ 1/88 o 27.0 38.686
7/ 1/88 o 211.0 311.'l46
7/ 1/88 o 29.0 38.924

I 7/ 1/88 o 30.0 39.193
7/ 1/88 o 31.0 37.311
7/ 1/88 o 32.0 35.6/&

I fl.OW WI'D MEANS 50.304

I FLOW WI'D SIli-DEV!i 30::l.461

IorAL LuADS 96583.188
CUB-fl:

I
I
I
I



I
I
I
I

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

I
67TH AVENU£ STORMDRAIN GREINER, IN~. SEPTEMBER, 1988: f lNAl. HI lilW

I BELL ROAD TO ACDC 10-YR, 6-HR STORM

I SUMMAkY Of QUANTITY RE~ULTS ( INfLOW IN ~F5) AT LOCATION :3

I DALE tiME FLOW
MO/DAnl< HR:MIN CfS
71 11138 0 1.0 1.079

I
71 1/8H 0 2.0 5.::1::'0
71 1/88 0 3.0 12.2%
71 1/88 0 4.0 21.H22
71 1188 0 5.0 33.401

I 71 1/8H 0 6.0 4~.921

71 1/138 0 7.0 58.130
7/ 1/88 0 8.0 69.181

I
71 lIS8 0 9.0 78.605
7/ 1/8~ o10.0 86.352
71 1/S8 o 11.0 92.641

I
71 1/8a o 12.0 97.787
71 1/88 o 13.0 102.094
71 1/8H o 14.0 1O::'.H2~

71 1/S8 o 15.0 109.18a

I 71 1/81:1 o 16.0 10::1.80:::
71 1/S8 o 17.0 97.093
71 1/88 o 18.0 89.943

I
71 1188 o 19.0 83.054
71 1/8H o 20.0 7b.H!7
71 1/88 o 21.0 71.616
71 1/88 o 22.0 67.297

I 71 1188 o 23.0 63.852
71 1/88 o 24.0 61.1/4
71 l/ti8 o 25.0 59.147

I 71 1/88 o 2b.0 57.660
71 1/88 o 27.0 56.619
71 1/88 o 21:1.0 55.941

I
71 1/88 o 29.0 55.558
71 1/81:1 o 30.0 5::'.416
71 I/B8 o 31.0 54.122
71 1/88 o 3:::.0 5~.654

I FLOW WIlD MEANS 65.047

I FLOW Wi'D SID-DEVS 39::;.724

IOtAL LOADS 124889.883
CUB-FI



I 67TH AVENUE STORMDkAIN GREINER, INC. SEPTEMBER, 1988: tlNAl. HYlIkO

I BtLL RUAD to ACOC 10-YR, 6-HR STORM

I SUMMARY OF QUANTITY RESULTS ( INFLOW IN CFS) AI LOCATION 4

I
DAtE I1ME FLOW

MO/BAIYR HR:MIN Cl'S
71 1/118 0 1.0 1.389
71 1/88 0 2.0 6.416

I 71 1/88 o 3.0 12.865
71 1/88 0 4.0 19.271
71 1/88 o 5.0 24.885

I 71 1/SB 0 6.0 2Y.44b
71 1/88 o 7.0 32.972
71 1/88 0 8.0 3::>.622

I
7/ l/B8 o 9.0 37.692
71 1/B8 o 10.0 3Y.331'
71 1/118 o 11.0 40.688
71 1/88 o 12.0 41.847

I 71 1/118 o 13.0 42.896
71 1/B8 o 14.0 43.892
71 1111S o 15.0 44.876

I 71 1/88 o 16.0 31'.041
71 1/88 o 17.0 31.881
71 1/81:1 o 1B.0 28.3G6

I
71 1/88 o 19.0 25.913
71 1/88 o 20.0 24.175
71 1/88 o 21.0 22.935
71 1/88 o 22.0 22.0:'1

I 71 1/88 o 23.0 21.427
71 1/S8 o 24.0 20.999
71 1/88 o 25.0 20.718

I
71 1/BI:! o 26.0 20.~51

71 1/88 027.0 20.473
71 1/88 o 28.0 20.465

I
71 1/S8 o 29.0 20.513
7/ 1/1:11:1 o 30.0 20.60b
7/ 1/88 o 31.0 19.362
71 1/8B o 32.0 HI.426

I FI.OW WI'D MeANS 2&.5&2

FLOW WI'D SID-DEVS 159.:'61

I TOiAL LOADS ~O999.672
CUB-FI

I
I
I
I



I
67TH AVENUE SIuRMURAIN GREINER, IN~. SEPTEMBhR, 1988: fiNAL HYIJRU

I BELL ROAD TO ACIIC lO-YR, 6-HR STORM

I SUMMARY OF QUANtIty RESULTS ( IN,LOW IN CfS) AI LOCAI1UN 5

I DAtE r 1ME FLOW
MO/DAiYR HR:MIN CHi
7/ lIilB 0 1.0 2.380

I
71 1/81:1 0 2.0 11.4::'::;
71 lIl:lB 0 3.0 24.595
7/ 1/81:1 0 4.0 3Y.951
71 1/l:l8 0 5.0 55.9S9

I 71 1/S8 0 6.0 7l.3Y7
7/ 1/l:lB 0 7.0 85.248
7/ 1/88 0 8.0 97.0'll

I
7/ 1/8S 0 9.0 106.7%
7/ 1/S8 o10.0 1l4.72~

71 1/8B o11.0 121.233
7/ 1/81:1 o12.0 126.:)93

I 71 l/llB o13.0 131.078
71 1/81:1 o14.0 134.921
71 l/BB o15.0 138.304

I 7/ l/SI:1 o16.0 1:':::1.463
7/ 1/118 o17.0 111.372
71 lISI:1 o18.0 101.271

I
7/ 1/8B o19.0 92.860
71 1/88 o20.0 S::'.Y73
71 1/l:lS o21.0 SO.425
7/ lISB o22.0 76.018

I 71 1/88 o23.0 72.55b
71 lI8B o24.0 69.870
71 1/88 o25.0 67.81b

I
7/ 1/8B o26.0 66.274
7/ 1/88 o27.0 65.148
71 1188 o28.0 64.::163

I
71 1/88 o29.0 G3.855
7/ lIS8 o30.0 6::1.::'75
7/ 1/88 o31.0 60.669
7/ lI81:1 o32.0 58.01:1:)

I FLOW WI I D MEANS SO.791

I FLOW IWD SIIJ-DlMi 48Y.06l:l

rOTAL LOADS 155119.578
CUB-F!

I
I
I
I



I 67TH AVENUE STURMD~AIN GRtINE~, INt. SEPTEMBER, 19BB: fINAl. HYli~O

I BELL ROAD to Acne iO-YR, 6-HR STORM

I SUMMARY OF QUANTITY RESULTS ( INfLOW IN CFS) AT LOCATION 6

il DAtE TiME FLOW
IiO/DAIYR HR:MIN CHi
7111gB 0 1.0 1.745
71 lIBI:! 0 2.0 B.816

I 71 l/el8 0 3.0 20.597
71 l/BI:! 0 4.0 37.032
7/ Ilga 0 5.0 57.458

I 7/ 1/88 0 6.0 BO.30'
7/ lIg8 0 7.0 103.605
7/ l/BB 0 B.O 12~.611

I
71 1/88 0 9.0 145.281
71 1/88 o10.0 162.216
71 1/8B o11.0 1"76.423
71 1/81:1 o12.0 11:18.177

I 7/ 1/8B o13.0 197.820
7/ l/BB o 14.0 20~.62b

7111gB o15.0 211.530

I
71 1/81:1 o 16.0 200.722
7111gB o17.0 192.150
71 1/81:1 o 11:1.0 181.%/

I
7111gB o19.0 169.697
71 IIBB o20.0 15/.462
71 1I8a o21.0 146.430
71 IIBB o22.0 13i'.007

I 71 l/elB o23.0 129.205
7/ IIBB o24.0 122.876
7/ 118B o25.0 117.B15

I
7/ lIaB o26.0 113.824
7/ l/el8 o27.0 110.721
7/ 1/8a o2a.0 108.353
71 1/88 o29.0 106.593

I 7/ 1/81:1 o30.0 105.336
71 1/88 o31.0 101.B65
7/ 1/81:1 o32.0 91:1.264

I FLOW Willi MEANS 125.704

FLOW WIlD STD-DEVS 761:l.8SI:l

I TOTAL LOADS 241351.938
CUB-Fi

I
I
I
I



I 67TH AVENUL SIGRMDkAIN GREINER, INC. SEfIEM~LR, 1988: fiNAL HYDRO

I BELL ROAD IO Acoe 10-YR, 6-HR STORM

I SUMMARY Of QUANIIIY RESULTS ( INfLOW IN ers) AI LOCAl ION .,
I

I
DAtE 'IfME FLOW

MO/DAIYR HR:MIN eFS
7/ l/a8 0 1.0 1.398
71 1/8B 0 2.0 8.351

I 7/ lias 0 3.0 21.519
7/ lISB 0 4.0 3B.719
7/ I/BS 0 5.0 59.355

I
71 1/8B 0 6.0 8:::.4iH
7/ lias 0 7.0 106.225
7/ lISB 0 8.0 12B.B::i5

I
71 1/88 0 9.0 149.235
7/ 1/81:1 o 10.0 166.947
71 l/a8 o 11.0 181.937
7/ 1/8B o 12.0 194.44:::

I 71 1188 o 13.0 204.805
71 1/88 o 14.0 21::1.299
71 lias o 15.0 219.913

I
71 1188 o 16.0 21:::.906
71 1/88 o 17.0 200.140
71 1/88 o 18.0 190.535
71 1/88 o 19.0 178.099

I 71 1/88 o 20.0 165.571
71 1/88 o 21.0 154.141
71 1/88 o 22.0 144.362

I 71 1/88 o 23.0 136.254
71 IISB o 24.0 129.681
71 1/88 o 25.0 124.435

I
71 1188 o 26.0 1:::0.310
71 1/88 o 27.0 117.118
71 1/88 o 2B.0 114.698
71 1/8S () 29.0 112.917

I 71 1/88 o 30.0 111.664
7/ 1/88 o 31.0 108.468
71 1/88 o 32.0 104.382

I FLOW WT' DMEANS 131.348

FLOW Wi'D SID-DEVS 802.996

III IOIAL LOADS 25218S.672
CUB-Fl

I
I
I
I



I 67IH AVhNUE SIORMDRA1N GREINER, INC. SErIEMBtR, 198B: FINAL HYDl<O

I BELL ROAD 10 ACDG 10-YR, 6-HR STORK

I SUMi'iAl<Y OF liUANlllY RliSUUS( INfLOW IN eFS) AT LOl:AIlON 8

I
DAlE TiME FLOW

MO/DAIYl< HR:MIN Gl'S
7/ 1/88 0 1.0 2.573
7/ 1/8!! 0 2.0 9.766

I 7/ 1/88 0 3.0 15.314
7/ 1188 0 4.0 18.307
7/ 1/88 0 5.0 19.712

I 7/ 1/8l:! 0 6.0 20.33'l

7/ 1/88 0 7.0 20.609
7/ 1/8!! . 0 B.O 20.727

I
7/ 1/ll8 0 9.0 20.823
7/1/88 o10.0 20.955
71 1/88 o11.0 21.287
7/ 1/88 o12.0 21.lH7

I 7/ 1/88 o13.0 22.524
7/ 1/88 o14.0 23.3~7

7/ 1/88 o15.0 24.425

I
7/ 1/88 o 16.0 17.009
7/ 1188 o17.0 13.958
71 1/88 o18.0 12.516

I
7/ 1/88 o19.0 11.798
7/ 1/88 o20.0 1l.44!!
7/ 1/88 o21.0 11.302
7/ 1/88 o22.0 11.275

I 7/ 1/88 o23.0 11.323
7/ 1/88 o 24.0 11.421
7/ 1/88 o25.0 11.555

I
71 1/8l:! o26.0 11.1'16
7/ 1/88 o27.0 11.899
7/ 1/88 o28.0 12.100
71 1/S8 o29.0 12.316

I 7/ 1/88 o30.0 12.:'4'1
7/ l1a8 o31.0 11.364
7/ 1/88 o32.0 10.702

III FLOW WI'D MEANS 15.276

FLOW WI'D SID-DtVS 8~.870

III I01AL LUADS 29329.393
GUB-FI

I
I
I
I



I 67TH AVENUE STORMDRA1N GktINER, IN~. StPTEMBER, 1988: flNAL tlYDl<U

I BELL ROAD to Acue 10-YR, 6-HR STORM

I SUMMARY OF QUANTITY RESULTS ( INfLOW IN CFSi AT LOCATION 9

I
DA'iE TiME FLOW

liO/BAIYI< Hk:111N Cf5
71 l/a8 0 1.0 1.149
71 1/88 0 2.0 5.131:1

I 71 IIBB 0 3.0 10.16B
71 I1B8 0 4.0 1~.161

71 1/88 0 5.0 19.506

I 71 1/81:1 0 6.0 2:';.91:11:1
71 1/88 0 7.0 25.645
71 lIB!! 0 8.0 2/.620

I
71 l/tlS 0 9.0 29.075
7/ l/B~ o10.0 30.158
71 l/aB o 11.0 31.031
71 1/88 o 12.0 31.81:14

I 71 1/88 o 13.0 32.7B5
71 1/81:1 o 14.0 33./80
71 1/88 o 15.0 34.900

I 71 1I8B o 16.0 30.B91
71 1/8B o 17.0 27.567
71 lIBI:! o IB.O 24.876

I
71 1/88 o 19.0 22.769
71 liB!! o 20.0 21.169
71 1/8B o 21.0 19.987
71 1/8B o 2:';.0 19.139

I 71 1/8B o 23.0 18.554
7/ IIBB o 24.0 I!:!. 174
71 1/88 o 25.0 17.955

I
71 1/81:1 o 26.0 1/.862
71 1/88 o 27.0 17.871
71 lIB!:! o 2!:!.O 11'.%1
71 1/88 o 2'3.0 18.118

I 71 1/8B o 30.0 l!:!.:m
71 li88 o 31.0 17.722
71 lIB!:! 032.0 1/.115

I FLOW WIlD M£ANS 21.783

. FLOW W!/D SID-DEV~ 129.087

III TOTAL LUADS 41822.949
CUB-FI

I
I
I
I



I 67TH AVENUt SIURMDRAIN GRtlNEk, INC. StPTtMBtR, 19~8: fiNAL HYlJRU

I BELL RUAD to Acoe IO-YR, 6-HR STORM

I SUMMARY Of QUANTITY RESULtS { INrLOW IN ~FS) Al LUCA110N 10

I
lIAH 'f HIE FLOW

MO/lIAIYR HR:i'lIN efS
7/ 1/88 0 1.0 1.534

I
71 lIB~ 0 2.0 5.017
7/ Vll8 0 3.0 7.065
7/ 1/8B 0 4.0 B.~65

7/ 1/ll8 0 5.0 10.354

I 71 1/8~ 0 6.0 12.615
7/ 1/ll8 0 7.0 15.235
7/ 1I8!! 0 B.O 1~.0::l4

I
7/ 1/68 0 'J.O 20.BO&
7/ l/8t! o10.0 2~.4:'~

7/ 1/i:lB o11.0 25.891
71 1/88 o12.0 21:1.104

I 7/ 1/88 o13.0 30.111
7/ 1/8t! o14.0 31.946
7/ 1/88 o15.0 33.&52

I 7/ 1/88 o 1&.0 31.625
7/ 1/1)8 o17.0 31.002
7/ l/B!! o18.0 30.3Gb

I
7/ 1/i:lB o19.0 29.554
7/ 1/B8 o 20.0 2!!.611
7/ 1/88 o:U.O 27.612
7/ lisa o2::l.0 26.022

I 7/ 1/a8 o23.0 25.687
7/ l/B!! o 24.0 24.838
71 1/88 o 25.0 24.089

I
7/ lISB o 26.0 23.447
7/ 1/a8 o27.0 22.913
71 1I8B o 2B.0 2::l.41:11

I
7/ 1/88 o29.0 22.148
7/ 1/B8 o30.0 21.905
7/ 1/1)8 o31.0 21.155
7/ l/aa o32.0 20.630

I FLOW wt' II MEANS 22.096

I FLOW WT'D SIlI-DEVS 131.530

TOtAL LUADS 42423.375
CUB-PI

I
I
I
I



I 67TH AVtNUE STUkMDRAIN GREINEk, INC. SEPTEMBLR, 198B: fINAl. HYliRO

I BELL ROAD ro Acoe lo-ti, 6-HR STORM

I SUMMARY Of QUANTITY R~~ULT5 ( INfLOW IN CFS) AT LOCATION 11

I
DA'iE -r HIE FLOW

MO/DAIYR Hk:MIN CHi
71 1/88 0 1.0 0.759

I
71 1/81:1 0 2.0 3.511
71 1/88 0 3.0 7.051
71 1/88 0 4.0 10.4/3
7/ 1/88 0 5.0 13.516

'I 71 1/88 0 6.0 1b.::I~:.:l

71 1/~8 0 7.0 19.094
71 lI8t! 0 8.0 21.941

I
71 1168 0 9.0 24.862
71 1/8B o 10.0 U.'lB'l
71 1/88 o 11.0 30.642
71 I/Bt! o 12.0 3::1.::191'

I 71 1/88 o 13.0 35.998
71 1/88 o 14.0 31:l.43:.:l
71 1/88 o 15.0 40.710

I 71 1/8t! o 16.0 39.021'
71 1/88 o 17.0 37.669
71 1/8l:! o 18.0 36.6::17

I
71 1/liB o 19.0 35.724
71 1/8l:! o 20.0 34.814
71 1/88 o 21.0 33.869
71 1/8l:! o 22.0 3:.:l.90:.:l

I 71 1/88 o 23.0 31.939
71 1/8B o 24.0 31.014
71 1/88 o 25.0 30.153

I
71 1/B8 o 26.0 29.376
71 1/88 o 27.0 28.6%
71 1/88 o 2il.O 21:1.118

I
71 I/tl8 o 29.0 27.643
71 1/88 o 30.0 2/.269
71 1/88 o 31.0 26.383
71 l/BI:I o 32.0 2:i.5'l2

I FLOW wr'[I MEANS 26.916

I FLOW Wi'D STn-Dt:VS 160.694

TorAL LOA[lS 51618.023
CUB-FI

I
I
I
I :.·.·,,;



I 67TH AVLNUL SIURMVRAIN GIlL lNLl< , INL Sn1EM~J:::l\, 19t1l~: fiNAl. HYI.Il<U

I B£1.1. RUAD to Acoe 10-tR, &-HR STORM

I SUMMAKY OF QUANlitY RLSULfS ( INfLOW IN CFS) AI LOCAl ION 12

I
DATE "rIME FLOW

MO/DAIYR HR:tiIN CfS
71 1/88 0 1.0 1.5%
71 1/8B 0 2.0 7.::11&

I 71 1/88 0 3.0 14.802
71 1188 0 4.0 2::l.bO!
71 1/88 0 5.0 29.757

I
71 1/8B 0 6.0 3::;.l:l2::1
7/ 1/88 0 7.0 40.839
71 1/8B 0 B.O 4::;.OB'I

I
7/ lIas 0 9.0 4S.S62
71 1/B8 o 10.0 5::l.465
71 1/88 o 11.0 :55.974
71 1/811 o 12.0 5Y.400

I 7/ 1/88 o 13.0 62.73&
71 I/Bl:l o 14.0 65.964
71 1/88 o 15.0 &9.070

I
71 I/Bt! o 16.0 6::1.250
7/ 1/88 o 17.0 59.036
71 1/811 o IB.O 55.B78

I
7/ I/B8 o 19.0 :53.465
71 1/BB o 20.0 51.::;57
7/ 1I8a o 21.0 49.978
71 1/88 o 22.0 411.612

I 71 1/88 o 23.0 47.396
71 1/88 o 24.0 46.::104
7/ lIB8 o 25.0 45.329

I
71 1/88 o 26.0 44.4/5
7/ 1188 o 27.0 43.745
7/ 1/88 o 211.0 4::1.143
7/ 1188 o 29.0 42.667

I 71 1i8B o 30.0 4::l.314
71 1/88 o 31.0 40.671
71 1/811 o 32.0 3Y.20::;

I FLOW Wi'D MEANS 44.666

I
FLOW WIlD SID-DEVS 263.517

IOIAL LOADS 857:59.031
CUB-FI

I
I
I
I



I 67TH AVENUE S10RMvRAIN GRLINE~, INL. SEf!EMHER, 1~~8: fINAL HYliRU

I BtLL ROAD to ACDe 10-YR, 6-HR STORM

I SUMMAKY Of QUANTITY RE~ULIS ( INfLOW IN CFS} AT LULAIION 13

I DA"rE 'rUlE FLOW
MO/DAIYR HR:tHN Cl'~

71 lias 0 1.0 0.687

I
71 1/88 0 2.0 3.802
71 lIa8 0 3.0 10.505
7/ 1/88 0 4.0 2l.tIY5
71 lias 0 5.0 37.580

I 7/ 1/88 0 6.0 S6.0::ll
71 1/a8 0 7.0 75.402
71 1/88 0 8.0 94.118

I
71 1/88 0 ~.O 111.164
7/ l/8~ o10.0 1~b.1l5

7/1/88 o11.0 138.982
71 1/88 o 12.0 14Y.988

I 71 l/a8 o13.0 159.427
71 1/88 o14.0 16i'.541'
7I lIa8 o15.0 174.338

I, 71 1/88 o 16.0 174.384
71 1/88 o17.0 171.355
71 1/88 o18.0 164.321

I
71 l/a8 o19.0 154.940
71 1/88 o20.0 145.484
71 l/a8 o21.0 136.868
71 1/88 o22.0 12Y.371

I 71 1/S8 o23.0 123.010
71 1/88 o 24.0 11/.704
71 1/S8 o25.0 113.339

I
71 1/88 o26.0 10Y.80J
71 1/S8 o27.0 10&.990
71 1/88 o28.0 104.804
71 1/88 o29.0 103.165

I 71 1/88 o30.0 101.997
71 1/88 o31.0 100.1n
71 1/88 o32.0 97.745

I fLOW WI'D MEANS 108.846

FLOW WilD STD-DEV5 66i'.684

III TOTAL LuADS 208983.391
CUB-FI

I
I
I
I



I 67IH AVhNUE SIORMDRAIN GREINER, INC. ShPIEM~hR, 1988: flNAL HYllJ«(J

I BELL RUAD iO ACOC 10-YR, 6-HR SIORM

I SUMMARY OF QUANIITY RESULTS ( INFLOW IN CFS) AI LOCAtION 14

I
DA'tE t HIE FLOW

MO/DA/Yk HR:MIN C!:'!:i
71 1/88 0 1.0 1.783
71 1/813 0 2.0 6.810

I 71 1/88 0 3.0 11.279
71 1/88 0 4.0 15.794
71 1/88 0 5.0 22.586

I 7/ lI88 0 6.0 33.444
71 1/88 0 7.0 48.570
71 1/8l! 0 8.0 66.l!43

I
71 1/88 0 9.0 8&.476
71 1/B~ o10.0 10::'.1:100
71 1/88 o 11.0 123.717
7/ 1/88 o 12.0 13Y.n8

I 7/ 1/88 o13.0 lS3.702
7/ 1/8l! o 14.0 165.174
7/ 1/88 o15.0 176.023

I 71 1/8l! o16.0 17'1.314
7/ 1/88 o17.0 178.490
7/ 1/88 o 18.0 178.448

I
7/ 1/88 o19.0 177.023
71 1/88 o20.0 173.356
71 1/88 o21.0 167.365
71 118B o 2~.0 160.072

I 7/ 1/88 o23.0 152.559
7/ 11BB o24.0 14:5.521
71 1/88 o25.0 139.294

I
71 1/88 o26.0 133.984
7/ 1/88 o27.0 129.577
7/ 1/8a o 2l!.O 126.002
71 1/88 o29.0 123.176

I 71 1/88 o30.0 121.007
7/ 1/88 o31.0 118.135
71 I/Bl! o 3~.0 Wi.58b

I fLOW Wi'D MEANS 114.851

I
fLOW WIlD SID-DEVS 715.977

TOiAL LOABS 220513.656
CUB-F!

I
I
I
I



B£LL RUAD to Acoe lO-YR, 6-HR STORM

SUMMARY Of QUANTITY RESULTS ( INFLUW IN CPS) AT LOCAl ION 15

67TH AVBNUt SlU~MDRAIN GRtINER, INC. StPTEMBEk, 19t18: fINAL HYUMO

DA'IE TlKE FLOW
MO/DAIYR HR:MIN CHi

71 1/l:l8 0 1.0 0.662
71 I/B8 0 2.0 3.8~2

71 1/l:lB 0 3.0 9.419
71 1/Sf:! 0 4.0 1::'.~13

71 I/S8 0 5.0 21.522
71 1/88 0 6.0 30.::'34
71 lIS8 () 7.0 43.825
71 I/B8 0 8.0 61.116
71 1/138 0 9.0 80.695
71 1I8~ o10.0 100.569
71 1/88 o11.0 119.287
71 1I8B o 12.0 136.115
71 1/88 o13.0 150.760
71 1/81:1 o14.0 1(';3.0::'0
71 1/l:l8 o15.0 1&9.977
71 1/S8 o16.0 16f:!.642
71 1/l:l8 o17.0 168.072
71 1/88 o18.0 16/.796
71 1/l:l8 o19.0 167.&54
71 1/8~ o20.0 16/.::'B;{
71 1Il:l8 o21.0 167.549
71 1/88 o 2~.0 16i.539
71 1/a8 o23.0 167.543
71 l/Bf:! o24.0 16/.556
71 1188 o25.0 167.577
71 1/81l o26.0 160.6i5
71 1/l:l8 o27.0 134.428
71 1/Bf:! o21l.0 1~9.6~7

71 1/88 o29.0 126.488
71 I/B8 o30.0 124.043
71 1/l:l8 o31.0 121.310
71 1/SIl o3~.0 Ul:l.4i'2

FLOW WI'D M£ANS 115.600

fLOW Wi'D SID-DtVS 723.474

221';)51.266
CUB-Fi

!OrAL LOADS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I 67TH AVBNUE STORMDkAIN GktINBR, INt. SBPTEHBEk, 1988: fiNAl. HYlIlW

I BELL HuAD to Acoe 10-YR, 6-HR STORM

I
SUMMARY Of QUANTITY RE~ULTS ( INfLUW IN eFS) AT LUtAI10N 16

I
DAlE tiME FLOW

MO/DAIYR HR:111N Cl-'!:j

71 11138 0 1.0 0.551
7/ 1/88 0 2.0 2./69

I 7I l/B8 0 3.0 7.137
71 1/88 0 4.0 13.49/
71 1/138 0 5.0 20.461

I
71 1/88 0 6.0 28.597
71 1/~8 0 7.0 40.002
71 liSB 0 8.0 5:;./34

I
71 1/89 0 9.0 14..777
71 1/88 o 10.0 94.<:J~n

71 1188 oll.O 114.512
71 1/88 o 12.0 13~.250

II 71 1/~8 o 13.0 147.724
7/ 1/B8 o 14.0 160.6:.l7
71 1/88 o 15.0 169.053

I
71 1/88 o 16.0 168.762
71 1/~8 o 17.0 1&8.199
71 1/88 o 18.0 16/.938
71 1188 o 19.0 167.811

I 71 1/88 o 20.0 16/.751
71 1188 o 21.0 1&7.728
7/ 1/88 o 2~.O 16/.127

I 71 1188 o 23.0 167.738
71 1/88 o 24.0 16/.759
71 1/S8 o 25.0 167.787

II
71 1/88 o 26.0 167.819
71 1/88 o 27.0 IG7.856
71 1/88 o 28.0 140.2%
71 1/88 o 29.0 130.091

II 71 1/88 o 30.0 12/.459
71 1188 o 31.0 124.646
7/ l/Bl:! o 32.0 121.729

I FLOW Wt'D MEANS 116.306

FLOW WT'D SID-DEVS 731.540

II TOTAL LOADS 223306.609
GUB-Fl

II
II
II
I



I 67TH AVtNU~ STORMURAIN GREINER, INC. SEPIEnBEK, 1988: fINAL HYlil<O

I BtLL ROAD iO Acoe 10-YR, &-HR STORM

I SUMMARY Of QUANTITY RESULTS ( INfLOW IN CfS) AI LOCATION 17

I DAtE TIME fLOW
liO/DAIYR HR:MIN CHi
71 1/88 0 1.0 1.403

I
71 1/88 0 2.0 5.93/
71 1/8B 0 3.0 12.627
71 1/88 0 4.0 24.:';41
71 1/88 0 5.0 43.045

I 71 1/88 0 6.0 69.117
71 1/88 0 7.0 101.247
71 1/8B 0 8.0 13B.051

I
71 l/liB 0 9.0 177.984
7/ 1/88 o 10.0 218.940
71 1/88 011.0 2:58.498
71 1/88 o 12.0 2~4.680

I 71 1188 o 13.0 326.367
71 1/88 o 14.0 3~::I.085

71 1/88 o 15.0 374.106

I
71 1/88 o 16.0 3Bl.2/6
71 1/88 o 17.0 381.559
71 1/88 o 18.0 376.990

I
71 1/138 o 19.0 368.872
71 1/B8 o 20.0 35/.864
71 1188 o 21.0 345.802
71 1/B8 o 22.0 3::14.162

I 71 1/138 o 23.0 323.744
71 1/88 o 24.0 314.844
71 1/88 o 2:5.0 307.469

I
71 1/88 o 26.0 301.482
71 1/88 o 27.0 296.703
71 1/88 o 28.0 292.950

I
71 1/88 o 29.0 280.742
71 1/88 o 30.0 264.289
71 1/88 o 31.0 252.486
71 1/88 o 32.0 24::1.456

I fLOW WT'D MEANS 244.501

fLOW WI'D S!U-DEVS 1530.616

I TOiAL LOAnS 469441.063
CUB-fI

I
I
I
I

***** RUNOff SIMULATION tNuED NORMALLY *****




