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Continuous Simulation —

Continuous Calibration

B Study system response to variety of storm conditions

— Agencies: Frequency of deficiencies and overflows
— Authorities : Avoid overly conservative CIPs
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Current Practices — Continuous

Calibration

m  Optimization of Controls

Moisture

B Regression Model

— Bucket theory
— Delay time

B Stanford Watershed Model

— Simulates the hydrologic cycle | "B=5=23 |
— Genetic Algorism Calibration
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Continuous Calibration Using

SWMM RTK

B Median Synthetic RTK Set [ - —
O'm:j : T . BERSLERS I e ik
— Calculate several RTK sl
parameters fon

— Calculated median set may
not necessarily match any
single event

Flow (cfs)
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AMC Considerations In

Continuous Simulation
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® With a constant R-value, AMC will greatly affect
RDII estimates (over estimate or under estimate)
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AMC Considerations In

Continuous Simulations (continued)
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The Challenge

To generate one set of RTK
parameters per sanitary basin to
simulate, with confidence, RDII
response from any type of storm and

under any initial abstraction
condition




SWMM Hydrology parameters

B Parameters different from one season to another:

— Maximum Storage and
— Recovery Rate Runoff # Precipitation

Precipitation Evaporation
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Hydrology parameters -

Saturated Condition

B At Saturated Conditions — Runoff = Precipitation

— R = (monitored RDII volume) / (total rain)
— R is function of number and size of defects only. They are not seasonal.
— T and K are affected by basin dimension only. It is not seasonal.
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Proposed Approach for Calculating

R, T, K, S, .. |, and Rec

W Start by calculating RTK one time

— Select a monitored storm event where AMC impact on RTK
parameters is minimal

— Best iIs an event which was shortly preceded by another large
storm
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Proposed Approach (continued)

B Then, using same RTK, apply appropriate maximum
storage and recovery rate to calibrate the previous storm
event(s)
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Proposed Approach (continued)

B Then, use same set of RTK parameters for all monitored
period and adjust maximum storage and recovery rates
per month
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Case Study

West Fifth I/l Study
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Case Study

West Fifth 1/l Study (continued)

All pipes, 8-
inch and
larger were
modeled
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/5 storm events
that are more
than 0.1-inch (6-
hr IET)

28 events with
measurable I/l
response

4 events with
snow melt
conditions

Proposed RTK
set approach was
applied
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Start Duration Rain

ID Date/Time Hours in Frequency
1 8/20/07 2:30 2.00 0.76 2-3 month
2 8/20/07 15:15 7.33 156 9 month
3 8/22/07 5:10 417 15 1year

4 8/22/07 18:55 0.25 0.38 3 month
5 8125/07 17:10 0.50 0.27 <2 month
6 9/8/07 12:20 10 0.85 2-3 month
7 9/9/07 0:00 10.25 0.77 2-month
8 9/27/07 5:50 6.92 0.97 2-3 month
9 10/22/07 17:50 36.17 36 5 year
10 11/11/07 9:00 7.75 0.63 <2 month
11 11/26/07 6:15 10.92 0.65 <2 month
12 12/2/07 5:00 15.75 0.92 <2 month
13 12/15/07 18:10 11.92 0.94 <2 month
14 1/10/08 16:00 6.83 0.92 2 month
15 2/5/08 7:00 32.33 1.73 4 month
16 3/3/08 21:05 27.08 1.95 6-9 month
17 3/18/08 17:05 28.58 1.94 6-9 month
18 3/27/08 4:40 23.33 0.99 <2 month
19 3/30/08 19:25 20.58 0.69 <2 month
20 4/28/08 18:35 12.92 0.46 <2 month
21 5/3/08 5:40 9.92 0.43 <2 month
22 5/8/08 16:20 425 0.44 <2 month
23 5/11/08 6:50 18.83 0.78 <2 month
24 6/3/08 13:10 24.33 2.35 1-2 year
25 6/10/08 5:45 1.92 0.58 2 month
26 6/12/08 17:55 1.58 1.95 10 year




ample Calibration Results

une 1-16, 2008

Meter WF0235 at McMillen Ave and Northwest Blvd - SS#37
Continuous Calibration Event (June 2-16, 2008)
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Sample Calibration Results —
Continuous Simulation




Sample Calibration Results —

Continuous Simulation

Observed vs. Computed Peak Flow
Flow Meter WF0039
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Summary and Advantages

Described approach for continuous calibration is
straightforward and produce accurate calibration results

B Generated R-value is a true indication of collection system
deterioration condition (no seasonal or AMC effect)

m Can be applied with confidence to non-monitored storms
since effect of initial abstraction and recovery rate will be
considered

®  Will ultimately lead to more accurate sizing for capital
Improvements since effect of initial abstraction is not ignored
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Thank You

Hazem Gheith, Ph. D, PE, Brown and Caldwell




