
Background
Rapid growth and more frequent heavy rains increased peak flows 
to Cranberry Township’s sewer collection system in southwestern 
Pennsylvania. Inflow and infiltration (I&I) were other culprits that 
pushed the system’s capacity past its limits. When heavy rains 
occurred, peak flows reached upwards of 16 million gallons a day 
(MGD), causing Sanitary Sewer Overflows (SSOs).

Cranberry is a township of about 35,000 residents. On average, 
more than 4.1 MGD of wastewater flows through the sanitary 
sewer collection system to the Brush Creek Pollution Control 
Facility, which returns most of the treated wastewater to Brush 
Creek, where it eventually enters the Ohio River. A smaller 
amount of that treated water is redirected to nearby Cranberry 
Highlands Golf Course where it is reused for irrigation.

The Township’s Sewer and Water Division manages a collection 
system with more than 200 miles of gravity and force sewer 
mains, 5,770 manholes and four pump stations that transport 
about 4.1 MGD of wastewater.

The Challenge
Cranberry Township needed a way to continuously monitor its 
sewer system and be able to pinpoint high flow areas and receive 
early detection to prevent SSOs and to protect public health and 
the environment. The Township also needed to further comply 
with a 2010 consent decree from Pennsylvania’s Department of 
Environmental Protection. The order mandated specific upgrades 
to the collection system, including $49 million of improvements to 
the Brush Creek wastewater treatment plant to prevent organic 
overloads, repair manholes, and to install inflow protectors to 
reduce or prevent surface water inflow.

Even with upgrades to the system, the Township continued to 
struggle with surcharges during heavy rains. The I&I also 
increased risks of SSOs, raised costs for treatment and for 
additional operation and maintenance.

Figure 1: SmartCover® solutions deployed by Cranberry Township
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Most of the I&I was related to the rush of water from downspouts 
connected to foundation drains and/or groundwater intrusion 
through cracked or broken pipes or other structurally deficient 
infrastructure. During rain events, peak flows due to I&I reached 
upwards of 16 MGD.
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The Solution
To better monitor the system and pinpoint I&I, Cranberry 
Township adopted smart sewer-monitoring technology in 2022 
and since then has expanded its use. Ultrasonic SmartLevel 
sensors by SmartCover Systems were deployed to enable 
real-time, remote satellite sewer monitoring to detect surcharges.

The SmartCover sewer technology was paired with rain data from 
the National Oceanic and Atmospheric Administration NOAA’s 
weather doppler radar as well as the United States Geological 
Survey (USGS) river/stream and ocean gauges. The data enables 
the Township to determine the depth of flow and correlate it with 
rain events to identify areas with the greatest risk of I&I flows and 
subject to surcharging.

The Ultrasonic monitors are mounted underneath manhole covers 
and are integrated with software connected to the reliable Iridium 
Satellite Network. When irregularities are detected by the 
monitors, notifications are relayed for situational assessments and 
data-based decisions in anticipation of events before they happen. 
Real-time data is transmitted to a dashboard on a secure website 
and sends alerts and alarms about system conditions, such as 
capacity and I&I, to a secure computer dashboard and to
operations staff through cell phones and other mobile 
communications devices.

The Results
Through the integration of smart sewer technology, Cranberry 
Township has gained a 24/7/365 view of its system and has 
prevented several SSOs since installing the technology. The 
Township currently uses 42 SmartLevel sensors as well as 
SmartRain and SmartFLOE.

SmartRainTM integrates rain data using Doppler radar and local 
rain gauges for level and flow reports, providing a comprehensive 
understanding of how rain affects the entire sewer system.

SmartFLOE, which means Flow level optimized estimation, is a 
reliable means for flow measurement and reporting. It is more 
flexible than AV meters, with faster results and lower risk.

Conclusion
During 2023, three alerts prevented what could have been major 
SSOs and associated finds. In each instance the operations 
manager received an alert from SmartCover showing surcharging. 
Crews were dispatched to each location and cleared debris that 
was causing blockage, allowing the water levels to return to 
normal.

Data generated by the SmartCover monitors has helped 
Cranberry Township improve operations, including response times 
and cleaning schedules. The township also can strategically plan 
for capital improvements, such as slip lining/pipe rehabilitation. 
Several interceptors have been identified for slip lining beginning 
in 2024.

Figure 3: SmartCover monitoring process

Figure 2: SmartCover dashboard filters


