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2021 Flow Monitoring – Meter Locations



2021 Rain Gauge Locations



Explanation of hydrograph features 
(Calculated using EPA SSOAP toolbox)

Blue curve- Average dry weather flow pattern, 
calculated by removing current/previous days 
experiencing rainfall, data with standard deviation > 1, 
and manually removing hydrograph outliers

Dark blue bars- Rainfall data 
from nearest rain gauge (5-
minute data

Green curve- Observed 
meter flow (5-minute data)

Pink box- Defined event 
duration, max duration is 
defined as 72 hours after 
peak flow rate

Minimum nighttime flow- Average of 
the 10 lowest flow days across the 
monitoring period. Baseline infiltration
is this value divided by the average dry 
weather flow

Peaking factor-
Ratio of maximum 
flow to average 
daily flow

Inflow Horns – Surge in flow 
related to manhole inundation

Rainfall Derived 
I&I Volume - Area 
between Green 
and Blue curves; 
total rainfall 
entering system



Example: Meter 26_18F– RG 13 
Storm Date 5/28/2021
RDII Volume (Gallons) 1,735,946 
Total Precipitation (in) 2.27
Peak Hourly (in/hr) 0.35

Storm Date 6/11/2021
RDII Volume (Gallons) 1,183,194 
Total Precipitation (in) 1.15
Peak Hourly (in/hr) 0.24

Storm Date 8/18/2021
RDII Volume (Gallons) 2,169,709 
Total Precipitation (in) 5.8
Peak Hourly (in/hr) 1.6

Storm Date 9/23/2021
RDII Volume (Gallons) 917,598 
Total Precipitation (in) 1.84
Peak Hourly (in/hr) 0.77



9/1/21 Storm

Storm Date 9/1/2021
RDII Volume (Gallons) 2,212,423 
Total Precipitation (in) 5.95
Peak Hourly (in/hr) 1.48

Example: Meter 26_18F– RG 13 



Manhole ID Net LF of Pipe Net Parcel Count Gross Parcel Count 
26_18F 26,815 3,227 4,727

Hydrograph Conclusions:
• Manholes F&C leakage from sheet flow
• High RDII (2-3 days to recover)

Statistics Conclusions: 
• Slightly high GPD/EDU (related directly to very high 

BI)
• Very High Baseline Infiltration (Industrial component is 

thought to be small but is contributing to nighttime flow
• Low Peaking Factor (Peaking factor is suppressed 

because of very high BI)
• Very high RDII/LF 

SSES Recommendations:
• Nighttime weiring – Priority 1 (Very high RDII/LF with  

long return to normal and very high BI)
• Manhole frame and cover and clipped CO 

inspection/puddling investigation - Priority 1

Meter Total Net
RDII Statistics Summary
Dry Weather GPD/EDU 255 273
Average Dry Weather Flow, DWF (MGD) 1.206 0.880
Baseline Infiltration % 56% 70%
Average Peaking Factor- Average Daily DWF 3.4 2.6
Average Peaking Factor- Actual Time of Day 3.2 2.9
Max Peaking Factor- Average Daily Flow 6.6 4.6
Max Peaking Factor- Actual Time of Day 6.3 6.8
Average RDII Flow Rate (MGD) 0.809 0.423
Length Normalized RDII Flow Rate (GPD/LF) 9.8 15.8









Statistics by Basin



Conclusions

No amount of I&I removal will eliminate need to expand conveyance for LCA… 
But it can reduce it considerably. 

• Older systems (City, Salisbury, and Emmaus) are 
generally leakiest sewers, but all Signatories have 
bad areas

• Western Lehigh municipalities have made good 
progress in I&I reductions, especially Macungie 
and Alburtis

• There is ~11 MGD of baseline infiltration that, if 
removed, can be turned into dry weather capacity 

• Wet weather flow issues are driven by leaking 
sewers 

• Wet weather overflows are driven by manhole 
cover inflows



Next Steps – 2022
Complete sewer system nighttime weiring

KISS municipalities develop I&I Source Reduction Programs

Design storm selection to be used for system modeling & alternatives 
evaluation

Baseline model runs based on current system configuration, current and future 
flows, dry and wet-weather scenarios

Preliminary screening of alternatives



Discussion / Questions?


