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Between September, 2006 and July, 2007 eleven meters were installed within the City
of Dubuque to collect flow data in the sanitary system. Four precipitation gauges
collected rainfall data in 15-minute intervals between January and August, 2007,
however, there are no flow meters located near the JFK precipitation gauge, therefore,
data from this gauge is not included. This binder contains the following diagrams to
display the results of the data analyzed:

* Precipitation Gauge Results

e Depth versus Velocity Graphs

e Dry Weather Flow (DWF)

o Wet Weather Flow (WWF)

A map displaying the location of the flow meters and the precipitation gauges is also
enclosed.

Each event is labeled as either

1.) Small Depth Storm

2.) Short-Duration, High Intensity Storm

3.) Long-Duration, Low Intensity Storm

4.) Long-Duration, High Intensity Storm
The small depth storms typically have less than 0.5 inches of rain over a short time
period (~3 hours). Short-duration, high intensity storms are defined by having an
average intensity of 0.5 in/hr over approximately 4 hours. Long-duration, low intensity
storms are defined by having an average intensity less than 0.3 in/hr over a longer time
period than 4 hours. One storm (July 17-18) was labeled as long-duration, high
intensity as the intensity was ~0.5 in/hr lasting approximately 7.25 hrs.

Offices in lllinois, lowa, Minnesota, and Wisconsin
2901 International Lane, Suite 300, Madison, WI 53704-3133
(608) 242-7779  (800) 446-0679

FAX: (608)242-5664 WEB ADDRESS: www.msa-ps.com
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City of Dubuque Sanitary Sewer Analysis
Sequence of Flow Meters
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City of Dubuque Sanitary Sewer Analysis
Flow Meter Locations Relative to Precipitation Gauge Locations
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City of Dubuque Precipitation Gauge Data

UNIVERSITY PRECIPITATION GAUGE

Date Depth (in)| Duration (hr)| Average Intensity (in/nn) | Event

Mar 21st 0.29 2.25 ~0.13 1
Mar 30th 0.23 2.6 0.09 2
Small-Depth May 31st 0.28 2.5 0.11 5
June 21st 0.25 1.5 0.17 8
July 16th 0.35 1.5 0.23 11
Long-Duration, Apr 3rd 1.2 7.75 0.15 3
Low Intensity Apr 24th 1.01 6.5 0.16 4
June 1st 0.5 1.25 0.40 6
Short-Duration, | June 2nd 0.49 1.25 0.39 7
High Intensity July 3rd 2:2 3.25 0.68 9
July 16th 0.53 2.25 0.24 10

Long-Duration,
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Rainfall (infhr)
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University Precipitation Gauge
Event 1: March 21
Small Depth Storm

AMC 5:0.11 in.

Start Time: 7:00 am

Duration: 2.25 hrs
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Rainfall (infhr)

0.7

University Precipitation Gauge
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Rainfall (in/hr)
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University Precipitation Gauge
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Rainfall (in/hr)
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University Precipitation Gauge

Event 5: May 31
Small Depth Storm
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Rainfall {infhr)
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University Precipitation Gauge
Event 6: June 1
Short-Duration, High Intensity Storm

AMC 5: 0.35in.
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University Precipitation Gauge
Event 7: June 2
Short-Duration, High Intensity Storm

AMC 5: 0.89 in.
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University Precipitation Gauge
Event 8: June 21
Small Depth Storm

AMC 5: 0.23 in.
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Short-Duration, High Intensity Storm
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Rainfall (in/hr)

University Precipitation Gauge
Event 10: July 16
Short-Duration, High Intensity Storm
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Rainfall (infhr)
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Rainfall (infhr)

University Precipitation Gauge
Event 12: July 17 - 18
Long-Duration, High Intensity Storm
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City of Dubuque Precipitation Gauge Data

32ND ST PRECIPITATION GAUGE

High Intensity

Date -Depth (in) Duration (hr)| Average Intensity (in/hr)] Event

Mar 21st 0.25 2.75 0.09 1

Mar 30th 0.26 3 0.09 2

Small Depth May 31st 0.27 2.5 0.11 5
June 21st 0.27 1.75 0.15 8

July 16th 0.19 1.75 0.11 11

Long-Duration, Apr 3rd 1.22 T.5 0.16 3
Low Intensity Apr 24th 0.93 7 0.13 4
June 1st 0.57 1.25 0.46 6

Short-Duration,| June 2nd 0.35 1;25 0.28 7
High Intensity July 3rd 1.97 3 0.66 9
July 16th 1.38 2.75 0.50 10

Long-Duration,

July 17-18th 3.48 725 0.48 12
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32nd Street Precipitation Gauge
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32nd Street Precipitation Gauge
Event 1: March 21
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32nd Street Precipitation Gauge
Event 2: March 30
Small Depth Storm
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32nd Street Precipitation Gauge
Event 3: April 2 -3
Long-Duration, Low Intensity Storm

AMC 5: 0.66 in.
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Event 6: June 1
Short-Duration, High Intensity Storm
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32nd Street Precipitation Gauge
Event 7: June 2
Short-Duration, High Intensity Storm
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Small Depth Storm
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32nd Street Precipitation Gauge

Short-Duration, High Intensity Storm

Event 9: July 3

AMC 5: 0in.
Start Time: 9:15 pm
Duration: 3.0 hrs
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Depth: 1.97 in.
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Rainfall (in/hr)

32nd Street Precipitation Gauge

Short-Duration, High Intensity Storm
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32nd Street Precipitation Gauge
Event 11: July 16
Small Depth Storm
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City ot Dubuque Precipitation Gauge Data

WASTEWATER PRECIPITATION GAUGE

~ Date Depth (in) | Duration (hr)| Average Intensity (in/hr) " Event
Mar 21st 0.44 2.5 0.18 1
Mar 30th 0.38 3 0.13 2
Small-Depth May 30th 0.25 2 0.13 5
June 21st 0.28 1.5 0.19 8
July 16th 0.26 1.75 0.15 11
Long-Duration, Apr 3rd 12 7.75 0.15 3
Low Intensity Apr 24th 1 6.75 0.16 4
June 1st 0.43 1.25 0.34 6
Short-Duration, | June 2nd 0.52 1.25 0.42 7
High Intensity July 3rd 2.29 3.75 0.61 9
July 16th 0.73 2.25 0.32 10

Long-Duration,
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Wastewater Precipitation Gauge
Event 2: March 30
Small Depth Storm

AMC 5: 0.24 in.

Start Time: 3:30 am

Duration: 3.0 hrs
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Wastewater Precipitation Gauge
Event 3: April 3
Long-Duration, Low Intensity Storm
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Wastewater Precipitation Gauge

Event 4: April 24

Long-Duration, Low Intensity Storm
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Wastewater Precipitation Gauge
Event 5: May 30
Small Depth Storm

YA VLA

§/30 6:00 PM

5/30 8:00 PM -

5/30 10:00 PM -

Date / Time

5/31 12:00 AM -

5/31 2:00 AM




Rainfall (in/hr)

1.4

Wastewater Precipitation Gauge
Event 6: June 1
Short-Duration, High Intensity Storm

AMC 5:0.34 in.
Start Time: 9:45 am
121 Duration: 1.25 hrs
= | |Peak Intensity: 1.24 infhr
Depth: 0.43 in.
1 _
0.8 -
0.6 -
0.4 -
0.2 =
. | | \/’\ | /\ |
3 = = = =
< <L o o
= [==] L= L= [
= < <2 o =
o I} P P o

Date | Time




Rainfall (in/hr)

1.2

o
(=]

o
=3

e
S

0.2 -

Wastewater Precipitation Gauge
Event 7: June 2
Short-Duration, High Intensity Storm
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W. 32nd Ave., Meter 5
At 32nd St, Just East of Carter St.
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Peru, Meter 6
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Depth vs Velocity

5.0
& Pipe Characteristics:
" e ' Diameter: 36"
43 " 5 | : Material: Steel
- g . Slope: 0.3%
4{] } N H } : :

Depth (ft)

I ¢ Meter Data —I—M'énning's Flnwi



Velocity (ft/s)

4.5

Kaufmann, Meter 7
Southeast of 23rd St, inbetween Francis and Central St.

Depth vs Velocity

Pipe Characteristics:
Diameter: 12"

4.0 4 |Material: VCP
Slope: 0.5%

La
wn

P’
o

M
e

M
o

-
wn

-
(=]

0.5 -

*s
-
P

0.0
0.00

0.25

0.50

Depth (ft)

0.75

1.00

1.26




‘ 3.0

25 -

Velocity (ft/s)
ek i
o =]

=
(=

0.5

=
o

Kerper, Meter 8
At 18th Street, Just West of Kerper St.
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At 1st St, between Bluff and Locust St.
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Catfish Meter 1
Weekly Average Flow (January-March, 2007)
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Weekly Average Flow (April - July, 2007)
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Peru, Meter 6
Weekly Average Flow (January - March, 2007)
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Kaufmann, Meter 7

Weekly Average Flow (April - July, 2007)
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Kerper, Meter 8

Weekly Average Flow (February, 2007 - only 1 week of data)
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Catfish, Meter 10
Weekly Average Flow (March - July, 2007)
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Weekly Average Flow (June, 2007 - only 1 week of data)
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Catfish, Meter 1
Event 1: March 21, 2007; Small Depth Storm
WWF and DWF Graph
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Event 1: March 21, 2007; Small Depth Storm
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Granger, Meter 4
Event 1: March 21, 2007; Small Depth Storm
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Granger, Meter 4
Event 1: March 21, 2007; Small Depth Storm
WWF Only (DWF Subtracted Out)
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W32nd Ave, Meter 5
Event 1: March 21, 2007; Small Depth Storm
WWF and DWF Graph
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W32nd Ave, Meter 5
Event 1: March 21, 2007; Small Depth Storm
WWF Only (DWF Subtracted Out)
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W32nd Ave, Meter 5
Event 2: March 30, 2007; Small Depth Storm
WWEF Only (DWF Subtracted Out)
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W32nd Ave, Meter 5

Event 3: April 2 - 3, 2007; Long-Duration, Low Intensity Storm
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Event 3: April 2 - 3, 2007; Long-Duration, Low Intensity Storm
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W32nd Ave, Meter 5
Event 4: April 24 - 25, 2007; Long-Duration, Low Intensity Storm
WWF Only (DWF Subtracted Out)
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W32nd Ave, Meter 5
Event 5: May 30 -31, 2007; Small Depth Storm
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Event 5: May 30 -31, 2007; Small Depth Storm
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W32nd Ave, Meter 5
Event 6: June 1, 2007; Short-Duration, High Intensity Storm
WWF Only (DWF Subtracted Out)
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Event 8: June 21, 2007; Small Depth Storm
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Event 12: July 17 - 18, 2007; Short-Duration, High Intensity Storm
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Kaufmann, Meter 7
Event 12: July 17 - 18, 2007; Short-Duration, High Intensity Storm

WWF Only (DWF Subtracted Out)
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Kerper, Meter 8
Event 1: March 21, 2007; Small Depth Storm
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Catfish, Meter 10
Event 1: March 21, 2007; Small Depth Storm
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Catfish, Meter 10

Event 1: March 21, 2007; Small Depth Storm
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Catfish, Meter 10
Event 2: March 30, 2007; Small Depth Storm
WWF and DWF Graph

8.0

7.0-

w0 i o o
L= o = o
T I I i

i
o

1.0 -

- [AMC 5:0.22in.
. |Start Time: 6:30 am

. |Duration: 3.0 hrs

. |Peak Intensity: 0.2 infhr
i |Depth: 0.26 in.
. |Peak Flow: 5.26 cfs

. |Time of Peak Flow: 10:45

0.0

3/30 12:00 AM

3/30 6:00 AM

=
o
2
=
|
=
8
@

Date / Time

|——WWF ——DWF ——32nd St. Rainfall |

3/30 6:00 PM -

3/31 12:00 AM

0.0

- 04

+ 0.2

+ 0.3

0.4

- 015

0.6

Rainfall (in/hr)




Flow (cfs)

14

1.2 -

1.0+

0.8 -

0.6 -

0.4 -

0.2 -

0.0

Catfish, Meter 10
Event 2: March 30, 2007; Small Depth Storm
WWEF Only (DWF Subtracted Out)

0.00

1 0.05

+ 0.10

1 015 &

1+ 0.20

Rainfall (in/h

0.40

3/30 12:00 AM

3.-‘30 E:DUAM P Rk ST R P Nl SR P T (e S Aeaate)

:
g
g

Date / Time

——WWF =—32nd St. Rainfall |

man E:Dﬂ PM R N S P, S,

3/31 12:00 AM




Flow (cfs)

Catfish, Meter 10
Event 3: April 3, 2007; Long-Duration, Low Intensity Storm
WWF and DWF Graph
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Event 3: April 3, 2007; Long-Duration, Low Intensity Storm
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Catfish, Meter 10

Event 4: April 24, 2007; Long-Duration, Low Intensity Storm
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Event 4: April 24, 2007; Long-Duration, Low Intensity Storm
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Catfish, Meter 10
Event 5: May 31, 2007; Small Depth Storm
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Catfish, Meter 10
Event 5: May 31, 2007; Small Depth Storm
WWF Only (DWF Subtracted Out)
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Catfish, Meter 10
Event 6: June 1, 2007; Short-Duration, High Intensity Storm
WWF and DWF Graph
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Catfish, Meter 10
Event 6: June 1, 2007; Short-Duration, High Intensity Storm
WWF Only (DWF Subtracted Out)
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Catfish, Meter 10
Event 7: June 2, 2007; Small Depth Storm
WWF and DWF Graph
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Catfish, Meter 10
Event 8: June 21, 2007; Small Depth Storm
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Catfish, Meter 10
Event 9: July 3, 2007; Short-Duration, High Intensity Storm
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Catfish, Meter 10
Event 11: July 16, 2007; Small Depth Storm
WWF and DWF Graph
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Event 11: July 16, 2007; Small Depth Storm
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Event 12: July 17 - 18, 2007; Short-Duration, High Intensity Storm

Catfish, Meter 10

WWF Only (DWF Subtracted Out)

20.0

18.0

16.0 -

14.0 -

12.0 -

4.0

2.0 1

0.0

717 12:00 PM

717 6:00 PM

I
=
<L
=]
<
ol
—
=]
=
I~

7/18 6:00 AM
7/18 12:00 PM |-~
7/18 6:00 PM

Date / Time

——WWF ——32nd St. Rainfall |

&
o
—
(2]
=
=

0.0

105

-
o

7M19 12:00 PM

Rainfall (infhr)







Flow (cfs)

1.40

1.20

1.00

0.80 -

0.60

0.40

0.20 -

0.00

W. Locust, Meter 11
Event 8: June 21, 2007; Small Depth Storm
WWF and DWF Graph

.= a4

INCONCLUSIVE DATA

6/21 12:00 AM

-

V

AMC 50.57 in.

Time: 2:45 am
uration 4.25 hrs

Peak Intensity: 0.2 in/hr

Depth: 0.37 in.

6/21 12:00 PM H-meremies
6/21 6:00 PM

Date / Time

l —WWF —DWF ——University Rainfall |

6/22 12:00

6/22 6:00 AM

0.0

+ 0.2

1 0.4

d 16
I 1.8

+ 2.0

Rainfall (in/hr)







2.5

2.0 A

1.5

Flow (cfs)

1.0 4

0.5

0.0

1st Street, Meter 12

Event 1: March 21, 2007; Small Depth Storm

Date / Time

~——WWF =——DWF = University Rainfall

WWF and DWF Graph
v \_\ eak Intensity: 0.28 infhr
No Flow Data Available for Event 1 Depth: 0.29 in.
: v :

= = 5 5
8 8 e =
. i o <
S > S g

0.1

+ 0.4

05




1st Street, Meter 12

Event 1: March 21, 2007; Small Depth Storm

WWF Only (DWF Subtracted Out)

2.0 . 0.0
o V
16 - | ! 1 0.1
No Flow Data Available for Event 1
1.4 ] f i
2- lo2 ¥
E_ 1.2 5 %
s i =
g B s 8
o ! [
“ 0.8 1 03 8
0.6
0.4 0.4
0.2 -
0.0 0.5
§ s = =
=3 o o
8 8 8 8
E‘ll w ﬁ w
8 & & s

Date [/ Time

| ——WWF — University Rainfall




Flow (cfs)

o
o

1st Street, Meter 12
Event 2: March 30, 2007; Small Depth Storm
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1st Street, Meter 12
Event 3: April 3, 2007; Long-Duration, Low Intensity Storm
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Event 8: June 21, 2007; Small Depth Storm
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Event 9: July 3, 2007; Short-Duration, High Intensity Storm
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1st Street, Meter 12
Event 11: July 16, 2007; Small Depth Storm
WWF and DWF Graph
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