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Executive Summary 
Baltimore County entered into a Consent Decree (CD) in 2005 with the United States Environmental 

Protection Agency (EPA) and the State of Maryland Department of the Environment (MDE) to complete a 

comprehensive collection system evaluation for all 23 County Sewersheds to identify/address deficiencies 

that contribute to, or are likely to contribute to, sanitary sewer overflows (SSO). 

In fulfillment of CD requirements, the County contracted Rummel, Klepper & Kahl, LLP (RK&K), to 

complete collection system inspection (Paragraph 8), rainfall and flow monitoring (Paragraph 9), collection 

system modeling (Paragraph 14), and prepare a sewershed repair, replacement, and rehabilitation plan 
(Paragraph 10) for the Jones Falls Sewershed. The Sewershed Repair, Replacement, and Rehabilitation 

(SRRR) Plan for Jones Falls (Sewershed Repair, Replacement and Rehabilitation (SRRR) Plan for the Jones 

Falls Sewershed, Rummel, Klepper & Kahl, LLP, December 2012) was submitted to the County, and 

approved by US EPA and MDE, in 2013. 

Section 6 of the 2013 SRRR Plan provides detail of the work planned in the Jones Falls sewershed. Targeted 

rehabilitation to correct structural defects was completed throughout the sewershed. Comprehensive 

rehabilitation to eliminate sources of I/I was completed in SRRR meter basins BC02, BC03, BC04, and 

BC09. 

Rehabilitation construction in the four meter basins (BC02, BC03, BC04, and BC09) targeted for 

comprehensive rehabilitation for I/I reduction was performed from 2015 through 2019. Comprehensive 
rehabilitation construction for I/I reduction in basins BC02 and BC03 began in November 2015 and was 

completed in September 2018, in basin BC04 construction began in May 2016 and was completed in 

September 2019, and in basin BC09 construction began in March 2016 and was completed in September 

2019. Two relief sewers were also constructed in Jones Falls to increase the capacity of the system, one 
near Coppermine Terrace and the other relief sewer was constructed within Towson Town Boulevard and 

will be put in serving in the future.  

RJN was contracted by the County to complete a Performance Assessment of the work completed in the 
Jones Falls sewershed per CD Paragraph 10.E. This Performance Assessment details the work completed 

to meet CD requirements as outlined in Section 6 Corrective Action Recommendation Plan of the 2013 

Jones Falls SRRR Plan. 

The results of the base infiltration reduction assessment indicate that the completed rehabilitation projects 

in basins BC02, BC04, and BC09 were effective in reducing groundwater infiltration and exceed the 

predicted base infiltration reductions in the 2013 SRRR Plan while basin BC03 showed an increase in base 

infiltration. The increase in base infiltration in BC03 can be attributed to the small inch diameter mile (idm) 
and the small net tributary area. This basin’s primary purpose appears to act as a flow balance check meter 

for the upstream meters as they combine into the interceptor. In addition, the only wastewater contribution 

to the meter basin itself is from the private sewers within the MD Fairground. The results of the RDII 
reduction assessment indicate that completed rehabilitation projects were effective in reducing RDII into 

the sewer system in three out of the four rehabilitated basins.  

Three Non-Pump Station SSOs were originally constructed in the Jones Falls Sewershed to relieve the 

sanitary sewer collection system and overflow in the event of surcharge caused by hydraulic capacity 
limitations during wet weather. SSO elimination plans for these non-pump station SSOs were prepared and 

the recommended corrective actions were completed. One constructed SSO (31A) was eliminated as of 

May 2007, prior to the development of the SRRR Plan. Overflow structure SSO 120 was eliminated in 2011 
through rehabilitation.  SSO 113 has not yet been eliminated and cannot be closed until Baltimore City 

completes their corrective actions downstream. SSO 131, Alabama Avenue, was discovered and 

immediately closed in September of 2010. 
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Pre- and post-rehabilitation flow monitoring data was used to update the hydraulic model based on the 
monitored flow conditions. The model was then used to simulate pre- and post-rehabilitation hydraulic 

conditions, respectively, under projected 2025 population and employment conditions as obtained from the 

hydraulic model used for the 2013 SRRR Plan. Model simulations show that I/I reduction rehabilitation 

and relief sewer construction in Jones Falls reduced predicted overflow volumes between 89 and 100 
percent in total, for those basins where comprehensive I/I reduction rehabilitation was performed, or relief 

sewers were constructed.  

RJN evaluated the effectiveness of the County’s preventative and proactive maintenance programs in 
reducing root, grease, and other blockages. Based on the results, the County’s maintenance programs are 

generally effective in preventing overflows resulting from blockages, defective pipe, and high flows. The 

County’s approved collection system operation and maintenance (O&M) plan outlines the various 
preventative and proactive maintenance programs the County has implemented in Jones Falls. The County 

maintains a list of sites that require special cleaning in the Jones Falls Sewershed; these are sites that require 

recurring cleaning due to grease, roots, or other blockages. From January 2010 through December 2019, 

the County performed over 4,000 SLRAT O&M field visits including regular maintenance and special 

cleaning in addition to preventative and investigative work. A total of 20 blockages were recorded in 2019. 

Non-constructed overflows trended downward during the overall 2010 – 2019 evaluation period. With the 

exception of two overflows totaling over 5,000 gallons in 2018 during dry weather conditions, attributed to 
a defective pipe, discharges from sanitary sewer manholes (non-constructed SSOs) in the Jones Falls 

sewershed totaled 1,165 gallons during the assessed post rehabilitation period (2019). There were no 

discharges attributed to high flows during the assessed post-rehabilitation period,  

The number of basement backups not attributed to high flows peaked in 2014 and 2018, but otherwise has 

remained steady around 11 backups each year. The annual number of basement backups (i.e. private 

property discharges) reached a high of 37 in 2018, including 17 basement backups attributed to high flows. 

These 17 high flow basement backups are attributed to the record rainfall recorded in throughout Baltimore 
County in 2018. None of the SSO discharges or basement backups associated with high flows occurred in 

meter basins where comprehensive rehabilitation for I/I reduction was performed during the post 

rehabilitation period. 

Overall, the results of the performance assessment indicate that the rehabilitation performed, and relief 

sewers constructed or planned, were effective. Three (3) non-pump station SSOs  have been eliminated. 

SSO 113, Marnat Road, has not been closed. The volume of non-constructed SSOs have begun to decrease 

in the post rehabilitation monitoring period and the model predicted SSO volumes are projected to decrease 
89 and100 percent. The number of recorded basement backups did increase during the evaluation period, 

but the vast majority of these occurred during the record rainfall year of 2018. 
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1.0 Introduction 

Baltimore County entered into a Consent Decree (CD) in 2005 with the United States Environmental 

Protection Agency (EPA) and the State of Maryland Department of the Environment (MDE) to complete a 

comprehensive collection system evaluation for all 23 County Sewersheds to identify/address deficiencies 

that contribute to, or are likely to contribute to, sanitary sewer overflows (SSO). 

 

In fulfillment of CD requirements, the County contracted Rummel, Klepper & Kahl, LLP (RK&K), to 

complete collection system inspection (Paragraph 8), rainfall and flow monitoring (Paragraph 9), collection 

system modeling (Paragraph 14), and prepare a Sewershed Repair, Replacement, and Rehabilitation 

(SRRR) plan (Paragraph 10) for the Jones Falls Sewershed. The Sewershed Repair, Replacement, and 

Rehabilitation (SRRR) Plan for Jones Falls  was submitted to the County, and approved by US EPA and 

MDE, in 2013. 

 

Section 6 (Corrective Action Recommendation Plan) of the 2013 SRRR Plan provides detail of the work 

planned in the Jones Falls sewershed. Targeted rehabilitation to correct structural defects was performed 

throughout the sewershed. Comprehensive rehabilitation to eliminate sources of I/I was implemented in 

meter basins BC02, BC03, BC04, and BC09. 

 

Rehabilitation construction in the four meter basins (BC02, BC03, BC04, and BC09) targeted for 

comprehensive rehabilitation for I/I reduction was performed from 2015 through 2019. Comprehensive 

rehabilitation construction for I/I reduction in basins BC02 and BC03 began in November 2015 and was 

completed in September 2018, in basin BC04 construction began in May 2016 and was completed in 

September 2019, and in basin BC09 construction began in March 2016 and was completed in September 

2019. Two relief sewers were also constructed in Jones Falls to increase the capacity of the system, one 

near Coppermine Terrace and the other was constructed near Towson Town Boulevard.  

 

RJN was contracted by the County to complete a Performance Assessment of the work completed in the 

Jones Falls sewershed per CD Paragraph 10.E. This Performance Assessment details the work completed 

to meet CD requirements as outlined in Section 6 of the 2013 Jones Falls SRRR Plan. 

 

The remainder of the report is organized as follows: Section 2 – Evaluation of SSOs, Section 3 – 

Quantification of Reduction in BI and RDII, Section 4 – Effectiveness of Repair, Replacement, and 

Rehabilitation Projects, Section 5 – Effectiveness of Preventative & Proactive Maintenance Programs, and 

Section 6 – Conclusions. 

1.1 Sewershed Meter Basin Summary 

The Jones Falls Sewershed, as shown in Figure 1-1, is located in the southern region of Central Baltimore 

County, directly adjacent and north of Baltimore City. The sewershed is approximately 12,577 acres in size 

and is comprised of residential and commercial properties. The wastewater collection system within the 

sewershed consists of approximately 1,100,000 linear feet (LF) of gravity sewers ranging in diameter from 

6 to 48 inches, 6,200 manholes, 4 pump stations, approximately 6,600 LF of 6-inch force main, and 8,200 

LF of low-pressure pipes.  
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The sewershed intermittently receives flow from the 

Texas Sewershed from the northeast by a 24-inch 

force main. The flow from the Texas pump station 

generally discharges to the Longquarter sewershed, 

and flow to the Jones Falls sewershed is regulated by 

a valve that is normally closed. Flow continues to run 

through the Jones Falls Sewershed via gravity 

sewers. All force mains transmit flows from pump 

stations to gravity mains. 

The majority of flow from the Jones Falls sewershed 

flows through a 42-inch interceptor gravity main 

discharging into the City of Baltimore’s sewer 

system, where the flow is metered by a jurisdictional 

boundary meter (TSJF01) operated and maintained 

by the City of Baltimore. Additionally, in the 

southwestern portion of the sewershed, there are 

several sewered areas that discharge to the City of 

Baltimore sewer system through separate 

jurisdictional boundary connections. All flow from 

the Jones Falls sewershed is ultimately conveyed to 

the City’s Back River Wastewater Treatment Plant. 

Flow monitoring in support of the 2011 I/I Report 

and  the SRRR Plan for Jones Falls was performed at 

26 locations in 2008, supplemented by flow meter data collected separately by the City of Baltimore at 

seven locations either at the jurisdictional boundary with the County or downstream thereof. Meter Basins 
were generally delineated to capture flow generated from all SSAs. Post rehabilitation flow meter locations 

were selected based on the previously (2008) monitored locations, supplemented by additional locations 

selected to address the County’s intent. 

Post rehabilitation flows were monitored at 43 locations. The Jones Falls Sewershed was divided into 37-

meter basins as shown on Figure 1-2. The majority of the target locations were selected based on the 2008 

metering locations. Additional meter locations were selected to better characterize the flows in the main 

and branch interceptors, monitor flows in two parallel lines in the western part of the sewershed, and 

subdivide select target 2008 meter basins into smaller meter basins to further characterize dry- and wet-

weather flows in those meter basins. One location was selected to directly monitor flow discharging to 

Jones Falls from the Texas Pump Station. In addition to these 37 meter locations, five model-predicted SSO 

locations as reported in the 2013 Jones Falls SRRR Plan were targeted for flow monitoring to attempt to 

verify model predictions. 

1.2 Pre- and Post-Rehabilitation Flow and Rainfall Monitoring 

To assess the effectiveness of rehabilitation projects in reducing I/I, pre- and post-rehabilitation flow 

monitoring was performed in meter basins where rehabilitation construction was implemented as well as 

locations with known or suspected sanitary sewer overflow activity. Pre-rehabilitation flow monitoring was 

completed by RK&K and the flow monitoring data was included in the Inflow and Infiltration Evaluation 

Report submitted to the County in November 2011 (Inflow & Infiltration Evaluation Report Jones Falls 

Sewershed, RK&K, November 2011).  

Table 1-1 below summarizes the pre- and post-rehab flow monitoring periods, and the purpose of flow 

monitoring in each basin. Locations of the Jones Falls flow meters are presented in Figure 1-2.  

Figure 1-1 

Sewershed Location Map 
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Table 1-1 Pre- and Post-Rehabilitation Flow Monitoring Summary 

Basin MH ID Pre-Rehab FM Period Post-Rehab FM Period Flow Monitoring Purpose 

BC01* 18552 2/1/2008 – 11/30/2008 07/07/2018 - 01/31/2020 I/I Analysis and Modeling 

BC01A 18497A N/A 06/26/2018 - 01/31/2020 I/I Analysis and Modeling  

BC02 7253 2/1/2008 – 11/30/2008 07/11/2018 - 01/31/2020 
I/I Analysis and Modeling, and 

Performance Assessment 

BC03 33463 2/1/2008 – 11/30/2008 06/25/2018 - 01/31/2020 
Flow Diversion Quantification and 

Modeling, and Performance Assessment 

BC04 6977 2/1/2008 – 11/30/2008 06/25/2018 - 01/31/2020 
I/I Analysis and Modeling, and 

Performance Assessment 

BC05 43791 2/1/2008 – 11/30/2008 06/27/2018 - 01/31/2020 I/I Analysis and Modeling 

BC06 38526 2/1/2008 – 11/30/2008 06/27/2018 - 01/31/2020 I/I Analysis and Modeling 

BC07 18586M 3/2/2008 – 11/30/2008 07/09/2018 - 01/31/2020 I/I Analysis and Modeling 

BC08 19873 2/1/2008 – 11/30/2008 06/29/2018 - 01/31/2020 I/I Analysis and Modeling 

BC09 NS1079 2/1/2008 – 11/30/2008 06/28/2018 - 01/31/2020 
I/I Analysis, Modeling, and 
Performance Assessment 

BC10 42231 2/1/2008 – 11/30/2008 06/30/2018 - 01/31/2020 I/I Analysis and Modeling 

BC11 6944 2/1/2008 – 11/30/2008 07/10/2018 - 01/31/2020 I/I Analysis and Modeling 

BC12A 2402 N/A 06/30/2018 - 01/31/2020 I/I Analysis and Modeling  

BC12B 52661 N/A 07/03/2018 - 01/31/2020 I/I Analysis and Modeling  

BC12C 52172 N/A 07/06/2018 - 01/31/2020 I/I Analysis and Modeling  

BC12D 19 N/A 07/07/2018 - 01/31/2020 I/I Analysis and Modeling  

BC12E 33213 N/A 06/26/2018 - 01/31/2020 I/I Analysis and Modeling  

BC12F 7317 N/A 07/03/2018 - 01/31/2020 I/I Analysis and Modeling  

BC13 18456 2/1/2008 – 11/30/2008 06/29/2018 - 01/31/2020 I/I Analysis and Modeling 

BC14 34177 2/1/2008 – 11/30/2008 06/30/2018 - 01/31/2020 I/I Analysis and Modeling 

BC15 22456 2/1/2008 – 11/30/2008 06/30/2018 - 01/31/2020 I/I Analysis and Modeling 

BC16* 7295 2/1/2008 – 11/30/2008 07/02/2018 - 01/31/2020 I/I Analysis and Modeling 

BC18* 20758 2/1/2008 – 11/30/2008 07/05/2018 - 01/31/2020 I/I Analysis and Modeling 

BC19 33711 2/1/2008 – 11/30/2008 06/26/2018 - 01/31/2020 I/I Analysis and Modeling 

BC19A* 42056 N/A 07/06/2018 - 01/31/2020 I/I Analysis and Modeling 

BC20 20770 2/1/2008 – 11/30/2008 06/29/2018 - 01/31/2020 I/I Analysis and Modeling 

BC21 36912 2/1/2008 – 11/30/2008 06/30/2018 - 01/31/2020 I/I Analysis and Modeling 

BC22 34385 2/1/2008 – 11/30/2008 07/02/2018 - 01/31/2020 I/I Analysis and Modeling 

BC23* 36929 2/1/2008 – 11/30/2008 07/07/2018 - 01/31/2020 I/I Analysis and Modeling 

BC24* 33527 2/1/2008 – 11/30/2008 07/09/2018 - 01/31/2020 I/I Analysis and Modeling 

BC25* 33531 2/1/2008 – 11/30/2008 06/30/2018 - 01/31/2020 I/I Analysis and Modeling 

BC26 33531 2/1/2008 – 11/30/2008 06/30/2018 - 01/31/2020 I/I Analysis and Modeling 

BC27 36951 N/A 07/09/2018 - 01/31/2020 I/I Analysis and Modeling 

BC28 41119 N/A 07/11/2018 - 01/31/2020 I/I Analysis and Modeling 

BC29 1613 N/A 07/09/2018 - 01/31/2020 I/I Analysis and Modeling 

BC30 17755 N/A 06/28/2018 - 01/31/2020 I/I Analysis and Modeling  

BC31 18452 N/A 07/03/2018 - 01/31/2020 
I/I Analysis and Modeling. Interceptor 

flow characterization 

BCDF 6886 N/A 07/11/2018 - 01/31/2020 
I/I Analysis and Modeling. Interceptor 

flow characterization 

BC-SSO-01 33471 N/A 06/25/2018 - 01/31/2020 Boundary Meter and Modeling 

BC-SSO-02 22010 N/A 06/29/2018 - 01/31/2020 Model-predicted SSO Evaluation 

BC-SSO-03 44220 N/A 06/29/2018 - 01/31/2020 Model-predicted SSO Evaluation 

BC-SSO-04 1582 N/A 06/27/2018 - 01/31/2020 Model-predicted SSO Evaluation 

*Post Rehab FM occurred in a different manhole than Pre-Rehab flow monitoring. 

N/A – No pre-rehab flow monitoring occurred in that basin. 

BC01, BC12, and BC19 basins were broken up in the Post-Rehab flow monitoring to isolate problem areas 
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Figure 1-2: Jones Falls Meter and Rain Gauge Locations 

 

Flow monitoring in basins BC02, BC03, BC04, and BC09 was performed to evaluate the effectiveness of 

comprehensive I/I rehabilitation performed in these four meter basins. The remaining meters listed in Table 

1-1 were installed to evaluate flows at model-predicted SSO locations as identified in support of the 2013 

Jones Falls SRRR Plan or to calibrate and verify the model. The control basin (BC26), where no I/I 

reduction construction was performed, serves as a comparative baseline to evaluate, and assess the 

effectiveness of I/I reduction where rehabilitation was performed. Monitoring in the control basin was 

conducted concurrently with BC02, BC03, BC04, and BC09 during the post-rehabilitation period to account 

for flow differences attributable to rainfall differentials during the pre-and post-rehabilitation monitoring 

periods, seasonality, groundwater conditions, and other non-rehabilitation related influences on the sanitary 

sewer flows.  

 

Baltimore County has had a County-wide rain gauge rainfall monitoring program in place continuously 

since 2006. The County-wide rain gauging program consists of 45 tipping bucket rain gauges located 

throughout Baltimore County. The rain gauges record 0.01-inch increments of precipitation at 5-minute 

intervals. Rainfall data collected from four (4) rain gauges was used to correlate rainfall events with inflow 

responses. The four rain gauges are BC40A, BC41, GF11, and JF14. Locations of the rain gauges are 

included in Figure 1-2. 

 

Annual rainfall totals measured at BC40A, BC41, GF11, JF14, and the average annual totals for Baltimore 

County’s network of 45 rain gauges are presented in Table 1-2 to provide a general sense of the wet weather 

variations observed in the Jones Falls Sewershed, and the County as a whole, during the pre- and post-

rehabilitation periods under evaluation. 
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Table 1-2 Jones Falls Sewershed and Baltimore County Rain Summary 

Rainfall 

Monitoring 

Year 

Rehab 

Period 

BC40/BC40A 

Rainfall (in) 

BC41 

Rainfall (in) 

GF11 

Rainfall (in) 

JF14 

Rainfall (in) 

Baltimore 

County 

Average (in) 

2008 Pre-Rehab 44.3 46.9 46.2 45.5 44.5 

2018 Post-Rehab 73.9 67.8 73.0 75.4 71.0 

2019 Post-Rehab 51.9 49.5 52.1 52.7 44.2 

 

It is notable that measured rainfall was between 45-66 percent higher in 2018 (post-rehab flow monitoring) 

than in 2008 (pre-rehab flow monitoring). This differential in rainfall can potentially affect comparative 

evaluation results because both infiltration and inflow are correlated with rainfall. Measured inflow is 

directly related to the amount of recorded rainfall, and infiltration is indirectly affected by high rainfall in 

that sustained high rainfall periods will generally elevate groundwater levels.  

 

In evaluating I/I data from pre- and post-rehabilitation periods, the rainfall differential between the two 

periods should be accounted for when evaluating the success of rehabilitation performed to reduce I/I 

sources. Control basin monitoring is intended to assist in the assessment by providing flow monitoring data 

in a non-rehabilitated basin. The monitored I/I differential in the control basin can then be used to assess 

the differential in I/I attributable to the differential in rainfall in the pre- and post-rehabilitation monitoring 

periods, independent of the I/I source rehabilitation that occurred. 

2.0 Evaluation of SSOs 

This section presents an analysis of the frequency and causes of SSOs that occurred in the Jones Falls 

Sewershed before and after the implementation of SRRR corrective action recommendations listed in 

Section 6 of the Jones Falls Sewershed SRRR Plan. SSOs can usually be grouped into one of four 

categories: constructed overflow structures, pump station & pressure pipe overflows, manhole & sewer 

overflows, and basement backup overflows.  

Section (2.0) assesses the rates, volumes and causes of SSOs that actually occurred in Jones Falls between 

2010 and 2020.   

2.1 Pump Station Improvements 

The Jones Falls Sewershed contains four (4) pumping stations. These include the Buchanan Road Pumping 
Station, the Stanton Woods Pumping Station, the Templegate Pumping Station, and the Stevenson Pumping 

Station. The County is currently undertaking, or has previously completed, measures set forth in Paragraph 

13 of the CD for these pumping stations. The County has completed an Engineering Evaluation and 

Condition Assessment (EE/CA) for all four (4) of the pumping stations as required by Paragraph 13.F of 
the CD. Reports have been submitted for review and approval in accordance with Paragraph 

13.F.iii of the CD. All deficiencies defined in Paragraph 13.F.iv of the CD, and outlined in the 

EE/CA reports for the Buchanan Road, Stanton Woods and the Templegate Pumping Stations 

are being completed in accordance with Paragraph 13.F.iv.(a) of the CD.  

2.2 Constructed Overflow Structures 

There were three (3) non-pump station SSOs located in the Jones Falls Sewershed. These included SSO 

31A (Rider Avenue) located in Meter Basin BC11, SSO 113 (Marnat Road) located in the old Meter Basin 

JF0320S, and SSO 120 (Charles Street Avenue) located in Meter Basin BC12. A found non-pump station 

SSO structure, Alabama Ave, SSO 131, was discovered and immediately closed in 2010. The County has 

completed sewer and manhole rehabilitation projects in several of the SSA’s that are tributary to these SSOs 

to eliminate overflows prior to the implementation of the recommended Jones Falls SRRR Plan corrective 
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actions. The County implemented the corrective actions contained in the approved elimination plans. This 

work is summarized below: 

 Rider Avenue Non-Pumping Station SSO 31A – The SSO was eliminated in May 2007. 

 Marnat Road Non-Pumping Station SSO 113 – Under Contract 09124 SX0, forty-four 

(44) manholes were rehabilitated, 7,149 linear feet (LF) of sewer was lined and seventy-two (72) 

sewer house connections were sealed. The project work was completed in June 2012. 

 Charles Street Avenue Non-Pumping Station SSO 120 – Under Contract 10034 SX0, 

forty-eight (48) manholes were rehabilitated, seven (7) point repairs were completed, 

13,826 LF of sewer was lined and 323 sewer house connections were sealed. The SSO was 

eliminated in September 2011. 

 Alabama Avenue Non-Pumping Station SSO 131 – The SSO structure was discovered and 

immediately closed in September 2010. 

2.3 Non-Constructed Overflows 

Non-constructed overflows are SSOs that occur from a County manhole or gravity sewer that is not an 

intentionally constructed non-pump stations overflow structure. Non-constructed overflows can occur 

during dry or wet weather, and can be caused by blockages, defective pipes, or high flows. 

Figure 2-1 shows the manhole and sewer overflow volumes recorded in Jones Falls between January 2010 

and December 2019 and reported as due to blockages, defective pipes, or high flows. The total volume of 

SSOs exceeded 7,000 gallons in 2018 and from Figure 2-2 appears to be correlated to the excessive rain 

that year. In 2016, there was over 6,000 gallons of overflow, making it the second highest overflow year 

between 2010 and 2019; however, this vast majority (97%) of the 2016 reported volume was caused by two 

breaks in a force main.  Excluding that one event, the total 2016 SSO volume was 150 gallons, none of 

which was attributed to high flows.  

Figure 2-1: Total Overflow Volume Observed at Non-Constructed SSOs in Jones Falls 
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2.4 Basement Backups 

Similar to SSOs observed in manholes and sewers, basement backup conditions occur when the sanitary 

sewer system becomes inundated as a result of blockages or high flows. Any basement backups that 

occurred due to defective pipes have been excluded from the analysis. While it is difficult to quantify the 

overflow volume in basement backup occurrences, comparing the number and causes of basement backup 

conditions before and after the construction process can provide a measure of the effectiveness of repair, 

rehabilitation, and replacement projects. 

The County provided basement backup records, which were analyzed by comparing the number of 

basement backups that occurred during the pre-rehabilitation period with the number that occurred after 

construction. Table 2-1 summarizes the total number of basement backup occurrences in the Jones Falls 

Sewershed between January 2010 and December 2019. The results are also graphically shown in Figure 2-

2. 

Table 2-1 Basement Backups in Jones Falls  

Cause of Backup 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 

Blockage 7 4 12 18 28 11 13 15 20 12 

High Flow  3 1  5 1 2  17  

Total 7 7 13 18 33 12 15 15 37 12 

BC41 Rainfall (in) 37.01 58.4 49 45.9 60.2 60.7 40.4 37.2 67.8 49.5 
 

 

Figure 2-2: Basement Backups in Jones Falls 

Table 2-1 and Figure 2-2 show distinct correlation between basement backup occurrences and annual 

recorded rainfall, particularly for the record rainfall of 2018. Rehabilitation construction was performed in 

various parts of the sewershed from 2015 through 2019 with comprehensive rehabilitation for I/I reduction 

performed in BC02, BC03, BC04, and BC09. The historic high 2018 rainfall in Baltimore County resulted 

in 20 basement backups in Jones Falls reported as being caused by high flows that year. None of the 
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recorded basement backups due to high flows occurred during the post rehabilitation period in any of the 

meter basins where comprehensive rehabilitation was performed from.  

3.0 Quantification of Reduction in Base Infiltration (BI) and RDII  

Base Infiltration (BI) is defined as the amount of groundwater that is entering the sanitary sewer system on 

a continuous basis. Base infiltration enters the system through pipe joints, sewer line defects (including 

main sewer lines and service laterals), and defective manhole walls, benches, and pipe seals.  

Rainfall Dependent Infiltration and Inflow (RDII) in a sanitary sewer system is defined as extraneous flow 

that is a direct result of storm water runoff. 

This section presents the effective BI rates determined through pre- and post-rehabilitation dry-weather 

data analysis, the effective RDII rates determined through pre- and post-rehabilitation wet-weather data 

analysis, as well as a comparison of the estimated BI/RDII reduction predicted in the 2013 SRRR Plan with 

the actual BI/RDII reduction observed in the Jones Falls Sewershed.  

3.1 Quantification of Reduction in Base Infiltration (BI)  

For basins in the Jones Falls Sewershed where comprehensive rehabilitation was completed, (BC02, BC03, 

BC04 and BC09), BI for the pre-rehabilitation conditions was obtained from the existing hydraulic model, 

calibrated using the 2008 flow monitoring by RK&K (November 2011). Whereas the post-rehabilitation BI 

rates were obtained from the model calibrated by RJN using the 2018-2019 flow monitoring data. 

 

In accordance with the County’s SRRR Plan Guidelines, BI was calculated based on analysis of average 

dry weather flow data using a methodology that uses minimum night flows. The minimum hourly flowrate 

(usually observed between 2-4 AM) represents the basin’s flow when most residents are asleep and thus 

not contributing flow to the sanitary sewer system. This approach assumes that the BI is 90 percent of 

minimum night flows (Paul S. Mitchell, Patrick L. Stevens, and Adam Nazaroff, “A comparison of methods 

and a simple empirical solution to quantifying base infiltration in sewers,” Water Practice, 2007).  

BI = 0.90 × Minimum Night Flows (during selected dry days) 

The main characteristics that affect base infiltration are the size, length, and condition of the pipes in a 

basin.  To eliminate the problem of non-matching basins, the base infiltration volume for each basin is 

divided by the total tributary length in each basin while accounting for pipe diameter. The base infiltration 

for each basin is therefore expressed as gallons per day per inch of diameter per mile of pipe (gpd/idm) 

which reduces the effect of the differences in tributary pipe length and size between the basins and 

normalizes the results for better comparison. This enables an ‘apples to apples’ comparison of the basins 

where rehabilitation was done. 

 

A comparison of the BI determined from the pre-rehabilitation condition to the BI determined from the 

post-rehabilitation condition determines the percentage of BI reduction in the meter basins studied. Table 

3-1 presents the predicted, as well as the effective reduction of BI in each meter basin. The predicted BI 

reduction presented in Table 3-1 was obtained from the 2013 Jones Fall SRRR Report (“Jones Fall 

Sewershed Repair, Replacement and Rehabilitation Plan”, 2013 Jones Fall SRRR Plan, RK&K, Section 

5.6. p. 5-15). The report projected 23% reduction of BI in meter basins where rehabilitation was performed, 

per the SRRR guidelines. 
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Table 3-1 Predicted and Measured Reduction of BI for Pre- and Post-Rehabilitation Conditions 

Meter 

Basin 

Pre-

Rehab BI 

Volume 

(GPD) 

Pre-Rehab 

BI Severity 

(gpd/inch-

mile) 

Post-Rehab 

BI Volume 

(GPD)
 a 

Post-Rehab BI 

Severity 

(gpd/inch-

mile) 

Predicted 

BI Change 

(%) 

Gross BI 

Reduction 

(%) 

Effective BI 

Reduction 

(%) 

BC02 36,900 1,372 31,300 1,224 -23 -10.83 -45.72 

BC03 c 139,500 8,965 273,000 17,522 -23 95.45 60.56 

BC04 99,000 2,826 60,000 1,820 -23 -35.59 -70.47 

BC09 d 1,017,000 7,385 77,000 620 -23 -91.61 -126.49 

BC26 62,100 1,348 154,510 1,818 +10 b 34.88 Control Basin 

a) The number was obtained from the model calibrated by RJN using the post-rehabilitation flow monitoring 

data. 

b) The predicted BI change for a control basin of +10%  was used both in the Herring Run Capacity 

Assessment Report (WR&A, November 2012) and in the Herring Run Performance Assessment report (RJN 

Group, 2020); therefore, an assumption was made to use that same value for the Jones Falls Sewershed since 

a different value was not stated in the Jones Falls HCA Report. 

c) Base Infiltration results are suspect for BC03 due to small basin idm and little flow added into this meter 

basin from private sewers. 

d) Base Infiltration results show an effective reduction over 100% for BC09. The diversion valve controlling 

the flow into Jones Falls from Texas Sewershed was replaced and stopped a significant amount of flow that 

was bypassing the valve and leaking into the Jones Falls Sewershed. 

The change in BI in the control basin (BC26) is determined using the same methodology used for the meter 

basins where rehabilitation was performed, to account for flow differences attributable to non-rehabilitation 

related factors. This establishes the ‘effective’ BI reduction attributable to rehabilitation construction. In 

other words, the BI in the rehabilitated basins as determined from the flow monitoring data (gross BI 

change) is adjusted by the percentage of BI change in the control basin to establish the ‘effective’ BI. If the 

BI reduction percentage in a basin as determined from the flow monitoring data is equal to or less than the 

percentage of BI change of the control basin (+34.88%), then the basin is considered to have no effective 

BI reduction from the rehabilitation construction. 

   

According to the results demonstrated in Table 3, the severity of the BI has been reduced in basins BC02, 

BC04, and BC09. The percentage of the reduction in BI in BC02, BC04, and BC09 basins is 46%, 70%, 

and 126%, respectively. Although comprehensive rehabilitation was performed in BC03, the analysis 

identified BC03 as having an increase in base infiltration. BC03 has a net tributary area that is very small 

due to its primary purpose is to act as a flow balance check for upstream meters (BC01, BC01A, BC02, and 

BCDF) as they combine into the interceptor. The only wastewater contribution to the meter basin itself is 

from the private sewers withing the MD Fairground which has sporadic/seasonal usage. The leaking 

diversion valve upstream of the meter likely impacted the data causing the irregularity in the results in Basin 

BC03. 

 

 3.2 Quantification of Reduction in Rain Derived Inflow and Infiltration (RDII)  

To quantify RDII for the pre- and post-rehabilitation conditions, InfoWorks ICM was used to calibrate the 

collection system model using the collected wet weather flow data. RDII in the model is measured by the 

“fixed runoff coefficient” (R-value). The R-value was first determined for each meter basin for the pre-

rehabilitation condition by completing model simulations for various rainfall events until the metered peak 

flow and volume was adequately reproduced by the calibrated model. The guidelines below were 

established for wet weather calibration of the model for both pre- and post-rehabilitation conditions. 

 The modeled peak flow rate should be within -10 percent and +25 percent of the observed peak 

rate. 

 The modeled volume of flow should be within -10 percent and +20 percent of the observed flow 

volume.  
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 The shape and timing of the hydrographs should be similar. 

After completion of the dry weather calibration for the post-rehabilitation condition, the second step of the 

calibration process involved wet weather calibration using rain events of various intensity and duration that 

occurred during the post-rehabilitation flow monitoring period. For wet weather calibration, the R-values 

were adjusted iteratively until the model was calibrated (model-predicted and observed conditions match 

within established parameters) and adequately predicted peak flow, volume, and the hydrograph shape and 

timing. An example of modeled versus observed metered flow is shown in Figure 3-1 for meter site BC25 

from 07/11/2019 to 07/12/2019. The model data is in green and the meter flow data is in blue.  

Figure 3-1 Modeled vs. Observed Flow at BC25 during Rainfall from 07/11/2019 to 07/12/2019. 
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Figure 3-2 below shows statistical plots of modeled versus observed (meter-recorded) volume and peak 

flow under a series of rain events for basin BC25 and for basin BC30. As illustrated in this figure, the model 

reasonably simulates the recorded (observed) flow data. The modeled and observed data are generally 

within established margins of error and established tolerances.  

 

Appendix A provides modeled and observed data in tabular format, time series plots and statistical plots 

for all meter sites. 

Figure 3-2 Statistical Plots of Volume and Peak Flow for BC25 (top) and BC30 (bottom) 
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Table 3-2 presents the percentage of RDII removal predicted in the SRRR plan in comparison to that 

achieved from rehabilitation construction. The predicted RDII removal percentage was obtained from the 

2013 Jones Fall SRRR Report (“Jones Fall Sewershed Repair, Replacement and Rehabilitation Plan”, 2013 

Jones Fall SRRR Plan, RK&K, Section 5.6. p. 5-15). Similar to the “effective” reduction evaluation applied 

to base infiltration as previously described, the change in RDII in the control basin is applied to the RDII 

removal determined for the rehabilitated basins to obtain the effective RDII removal percentage.  

Table 3-2 Predicted vs. Achieved Percentage of RDII Removal 

Basin 
Predicted RDII 

Removal (%) 

Actual RDII 

Removal (%) 

Effective RDII 

Removal (%) 

BC02 -35 -2.06  -16.10 

BC03 a -35 -96.46  -110.59 

BC04 -35 -22.11 -36.26 

BC09 -35 -55.13  -69.16 

BC26 10 14.04 Control basin 

a) RDII results appear irregular for BC03 due to the leaking diversion 

valve upstream.  

The results in Table 3-2 indicate that rehabilitation work has reduced the extent of inflow into the sewer 

system within all basins where rehabilitation was completed, however, the extent of the RDII reduction in 

BC02 was less than the other basins. The analysis indicates a 14% increase in RDII in the control basin 

which was applied to the basins where rehabilitation was performed to obtain the “effective” RDII 

reduction shown in Table 3-2. 

4.0 Effectiveness of Repair, Replacement, and Rehabilitation Projects 

This section evaluates the effectiveness of corrective actions completed in the Jones Falls Sewershed to 

address capacity and structural issues outlined in the Jones Falls SRRR Plan. The evaluation was performed 

based on a review of County-provided post-construction inspection records, improvements implemented 

based on the 2013 SRRR Plan (Section 6.0), and model simulation results using the updated hydraulic 

model recalibrated based on pre- and post-rehabilitation flow monitoring data. 

4.1 Completed Rehabilitation and Relief Sewer Projects 

In the Jones Falls Sewershed, the County completed rehabilitation on public manholes, laterals, and sewers 

which received an inspection score of a 4 or 5 or within areas that exhibited excessive I/I that contributed 

to a model predicted SSO location. Rehabilitation for manholes included installing frame seals, inserting 

inflow inserts, lining, and full replacement. Pipes received lining, point repairs, lateral connection repair, 

or full pipe replacement.  

 

RJN reviewed the County’s records for the Jones Falls Sewershed to confirm rehabilitation was performed 

based on the recommendations outlined in Section 6 of the Jones Falls SRRR Plan, which was submitted 

to the County in early 2013 and approved by US EPA and MDE later that year. Rehabilitation construction 

was performed between 2015 and 2019. 

 

In addition to the corrective action rehabilitation, the County planned relief sewers in the Jones Falls 

sewershed to eliminate capacity deficiencies and prevent future SSO’s. Construction of the Coppermine 

Terrace relief sewer has been completed. 

Map 1 (“Sewer, Manhole and Hydraulic Corrective Action Recommendations Map”, 2012 Jones Falls 

Collection System Evaluation & Sewershed Plan, RK&K) depicts the structural, O&M, and capacity 

improvements described in the SRRR Plan for each meter basin in Jones Falls. Comprehensive 
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rehabilitation for I/I removal was completed in basins BC02, BC03, BC04, and BC09 as described in the 

SRRR Plan. Map 2 (“Jones Falls Rehabilitation Completed”), depicts the rehabilitation that was completed 

in the Jones Falls sewershed, including rehabilitation in basins that were not part of the comprehensive 

rehabilitation plan.  

4.2 Collection, Pumping, and Transmission System Modeling 

This section presents capacity analysis results from model simulations of the Jones Falls sewer network in 

response to dry and wet weather flows under the projected Year 2025 population and employment 

projection conditions for both pre- and post-rehabilitation conditions. The intent of the modeling for 

performance assessment is to compare the effects of predicted flows both before and after rehabilitation to 

assess the success of work completed relative to addressing predicted capacity constraints in the system. 

Future (Year 2025) population conditions were selected for the capacity analysis so that the model 

simulations were run with projected future consumption flows included. The post-rehab condition model is 

different from the pre-rehab condition model in the following aspects: 

 The post-rehab condition model reflects reduced RDII and BI rates as identified from BI and RDII 

quantification.  

 The construction of the Coppermine Terrace relief sewer 

 The construction of a portion of the Towson Town Boulevard relief sewer 

Other than the differences noted above, the pre- and post-rehabilitation condition models for the Jones Falls 

Sewershed are identical to each other and both models reflect rehabilitation projects completed prior to the 

beginning of 2008 pre-rehabilitation flow monitoring. 

All simulation runs were completed using a free-discharge assumption at the County – City boundary. This 

is consistent with the approach used for the hydraulic model developed for the 2013 SRRR Plan. The City 

has not completed Phase II projects necessary to establish alternative predicted future boundary conditions 

at the jurisdictional boundary. 

4.3 Flow Capacity Assessment 

Dry Weather Flow Capacity Assessment 

During the dry-weather flow condition, the model simulations do not predict any SSOs in the Jones Falls 

Sewershed under either the pre- or post-rehabilitation condition. However, model predictions indicate 

surcharges in both pre- and post-rehabilitation conditions. According to the model predictions, nine (9) pipe 

segments surcharge during the pre-rehabilitation conditions, while thirteen (13) pipes surcharge in post-

rehabilitation conditions. Appendix B lists each pipe segment in the model, the simulated dry-weather peak 

flow, pipe full capacity, and percentage of capacity used under pre- and post-rehabilitation conditions. 

Wet Weather Flow Capacity Assessment 

Consistent with the 2013 SRRR Plan approach and per the County guidelines, the 2, 10, and 20-year, 24-

hour duration storms, and the 2 and 10-year, 6-hour duration storms were simulated, and the wet weather 

flow capacity assessment was completed. The storm distribution chosen for analysis is the NRCS Type II 

distribution. The storm depths for the five design storms are as follows: 

 2-Year, 6-Hour Storm – 2.37 inches of rain 

 2-Year, 24-Hour Storm – 3.38 inches of rain  

 10-Year, 6-Hour Storm – 3.50 inches of rain 

 10-Year, 24-Hour Storm – 5.19 inches of rain 

 20-Year, 24-Hour Storm – 6.06 inches of rain 



                   …………..……………………………………………………………...……….……..  Page 14 

 

Tables 4-1A and 4-1B present the model predicted occurrences of sewer overflow locations and flood 

volumes for all five design storm events in the meter basins where comprehensive rehabilitation I/I 

reduction projects and/or relief sewers were constructed (BC02, BC03, BC04 and BC09). Table 4-1A 

shows the results for the pre-rehabilitation condition, and Table 4-1B shows the results for the post-

rehabilitation condition.  

During wet weather flow conditions in basins where comprehensive rehabilitation was completed, the Jones 

Falls pre-rehabilitation condition model predicts eight (8) SSOs for the 2-year 6-hour, 21 SSOs for the 2-

year 24-hour storms, 23 SSOs for the 10-year 6-hour storm, 34 SSOs for the 10-year 24-hour storm, and 39 

overflows for the 20-year 24-hour design storm (Table 4-1A).  

Table 4-1B shows the predicted number of overflows in each meter basin under the post-rehabilitation 

condition. According to the results, the rehabilitation projects have decreased the occurrence as well as 

volume of SSOs in the meter basins where rehabilitation work was completed. The model predicts no 

overflow for the 2-year 6-hour, three (3) SSOs for the 2-year 24-hour storms, four (4) SSOs for the 10-year 

6-hour storm, eleven (11) SSOs for the 10-year 24-hour storm, and twelve (12) overflows for the 20-year 

24-hour design storm.  

Table 4-2 shows the percentage of predicted overflow volume reduced in predicted SSO locations, for each 

meter basin under the five different storm conditions. For the post-rehabilitation condition, the predicted 

overflow volume is reduced between 70% and 100% when compared to the pre-rehabilitation condition.  

The simulated wet weather peak flow, the pipe full capacity, the percentage of capacity used, and the 

surcharge state for each pipe segment modeled during the five design storms for the pre- and post-

rehabilitation conditions are provided in Appendix B. 

Map 3 depicts the model predicted SSO and flow restriction locations in Jones Falls for all five (5) design 

storm simulations under the post-rehabilitation condition. 
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 Table 4-1A Jones Falls Pre-Rehabilitation Model Predicted SSO Results Summary 
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Table 4-1B Jones Falls Post-Rehabilitation Model Predicted SSO Results Summary 

 

Table 4-2: Percentage Reduction in Predicted Overflow Volume 

Basin Description  
2-Year, 6-

Hour Storm 

2-Year 24-

Hour Storm 

10-Year 6-

Hour Storm 

10-Year 24-

Hour Storm 

20-Year 24-

Hour Storm 

BC02 
Volume 

Reduction (%) 
-100.00% -96.57% -93.64% -54.73% -46.84% 

BC03 
Volume 

Reduction (%) 
-100.00% -100.00% -100.00% -100.00% -100.00% 

BC04 
Volume 

Reduction (%) 
-100.00% -91.83% -89.89% -72.40% -69.46% 

BC09 
Volume 

Reduction (%) 
-100.00% -100.00% -100.00% -99.59% -99.04% 

 

5.0 Effectiveness of Preventative/Proactive Maintenance Programs 

As part of the performance assessment, RJN evaluated the effectiveness of the County’s preventative and 

proactive maintenance programs in reducing root, grease and other blockages. The County’s approved 

collection system operation and maintenance (O&M) plan, dated January 12, 2006, outlines the various 

preventative and proactive maintenance programs the County has implemented in Jones Falls. 

5.1 Sewer Cleaning Program 

The County’s approved Collection System Operation and Maintenance Plan requires the County to clean 

all gravity sewers that are 8-inch diameter or larger every seven years, subject to future cleaning frequency 

re-evaluations.   

In addition to the Operation and Maintenance (O&M) Plan’s seven-year cleaning cycle, the Baltimore 

County Bureau of Utilities maintains a recurring specials list, which identifies specific sewer segments 

requiring routine cleaning.  The recurring specials list is reviewed and revised on a regular basis based on 

historical customer complaints, recorded historical O&M defects/observations and sewer location. The 

County ‘specials’ list is included in Appendix C.  
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5.2 Sewershed Blockage History 

County records containing sanitary sewer flow stoppages, and the subsequent County response, were 

reviewed by RJN for the period between January 2010 and December 2019. Table 5-1 summarizes the 

results of that review.  

Table 5-1 Rates and Causes of Blockages 

Cause of 

Blockage 
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 Total 

Cleaning - - - - 1 - 5 1 2 1 10 

Debris 1 - - - - 2 - - 2 2 7 

Grease 4 2 4 2 5 5 4 4 6 5 41 

Private - - - - - - - - - 2 2 

Rags 1 1 1 1 - 1 - - 6 1 12 

Roots 2 4 4 8 10 6 6 3 8 2 53 

Unknown/Other 1 1 4 5 2 1 2 9 12 5 42 

Unspecified 2 2 3 4 13 2 2 6 4 2 40 

Totals 11 10 16 20 31 17 19 23 40 20 207 

Prior to SRRR implementation, the two main known causes of stoppages in Jones Falls were roots and 

grease. Through construction and post construction periods, grease and roots remain the leading causes of 

blockages in the Jones Falls system. The County-provided blockage records are included in Appendix C. 

5.3 Fats, Oils and Grease (FOG) Control Program 

The County’s FOG control program is detailed in the approved revised FOG Program Modification Plan, 

dated August 21, 2009. In accordance with the Plan, the County inspects FOG generating facilities using 

the risk scoring system and FOG generator identification evaluation developed by the County for the 

program. The inspection findings and FOG generating facility enforcement history are recorded in the 

County’s FOG database for use in the County’s annual FOG control program effectiveness evaluation. 

Program/analysis revisions that are identified by the effectiveness evaluation are addressed accordingly.  

In addition to the FOG control program, the Bureau of Utilities’ specials list (see Section 5.1) identifies 

specific sewer segments that experience grease deposition and require routine cleaning. The recurring 

specials list is reviewed and revised on a regular basis based on historical customer complaints, recorded 

historical O&M defects/observations and the FOG control program inspection findings.  

On September 16, 2010, the County posted on its Department of Environmental Protection & Sustainability 

website a FOG manual to be used by Food Service Facilities as a guide for complying with the County’s 

revised Food Service Facilities Regulations. The County continues inspecting FOG generating facilities 

using the revised risk scoring system and the FOG generator identification evaluation. To address 

residential FOG generators, the County plans to develop informational material that describes the effects 

of FOG on the wastewater collection system. The material will be distributed to residential property owners. 

RJN analyzed the inspection and violation records of Food Service Facilities (FSFs) in the Jones Falls 

sewershed from 2013 through 2020 as provided by the County. Figure 5-1 shows yearly FSF inspection 

and violation totals. No significant trend was observed between 2013 and 2020 following analysis of 

inspection and violation records in Jones Falls. Appendix C includes the County-provided FSF inspection 

and violation records that were reviewed by RJN. 
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Figure 5-1: Food Service Facility Inspections and Violations in Jones Falls 

6.0 Conclusions 

The results of the base infiltration reduction assessment indicate that the completed rehabilitation projects 

in basins BC02, BC04, and BC09 were effective in reducing groundwater infiltration when compared to 

the predicted base infiltration reductions in the 2013 SRRR Plan while basin BC03 showed an increase in 

base infiltration. The increase in base infiltration in BC03 can be attributed to the small inch diameter mile 

(idm) and the small net tributary area as well as the closure of the leaking diversion valve upstream. This 

basin’s primary purpose appears to act as a flow balance check meter for the upstream meters as they 

combine into the interceptor. In addition, the only wastewater contribution to the meter basin itself is the 

MD Fairground. The results of the RDII reduction assessment indicate that completed rehabilitation 

projects were effective in reducing RDII into the sewer system in three out of the four rehabilitated basins.  

Four (4) Non-Pump Station SSOs were originally constructed in the Jones Falls Sewershed to relieve the 

sanitary sewer collection system and overflow in the event of surcharge caused by hydraulic capacity 

limitations during wet weather. Constructive overflow SSO (31A) was eliminated as of May 2007 as well 

as SSO 131 in 2010, prior to the development of the SRRR Plan. Overflow structure SSO 120 was 

eliminated in 2011 through rehabilitation. Overflow structure SSO 113 has not yet been closed because 

Baltimore City corrective actions are required prior to closure. 

Pre- and post-rehabilitation flow monitoring data was used to update the hydraulic model based on the 

monitored flow conditions. The model was then used to simulate pre- and post-rehabilitation hydraulic 

conditions, respectively, under projected 2025 population and employment conditions as obtained from the 

hydraulic model used for the 2013 SRRR Plan. Model simulations show that I/I reduction rehabilitation 

and relief sewer construction in Jones Falls reduced predicted overflow volumes between 89 and 100 

percent in total, for those basins where comprehensive I/I reduction rehabilitation was performed, or relief 

sewers were constructed.  

RJN evaluated the effectiveness of the County’s preventative and proactive maintenance programs in 

reducing root, grease, and other blockages. Based on the results, the County’s maintenance programs are 

generally effective in preventing overflows resulting from blockages, defective pipe, and high flows. The 
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County’s approved collection system operation and maintenance (O&M) plan outlines the various 

preventative and proactive maintenance programs the County has implemented in Jones Falls. The County 

maintains a list of sites that require special cleaning in the Jones Falls Sewershed; these are sites that require 

recurring cleaning due to grease, roots, or other blockages. From January 2010 through December 2019, 

the County performed over 4,000 SLRAT O&M field visits including regular maintenance and special 

cleaning in addition to preventative and investigative work. A total of 20 blockages were recorded in 2019. 

Non-constructed overflows trended downward during the overall 2010 – 2019 evaluation period. With the 

exception of two overflows totaling over 5,000 gallons in 2018 during dry weather conditions, attributed to 

a defective pipe, discharges from sanitary sewer manholes (non-constructed SSOs) in the Jones Falls 

sewershed totaled 1,165 gallons during the assessed post rehabilitation period (2019). There were no 

discharges attributed to high flows during the assessed post-rehabilitation period,  

The number of basement backups not attributed to high flows peaked in 2014 and 2018, but otherwise has 

remained steady around 11 backups each year. The annual number of basement backups (i.e. private 

property discharges) reached a high of 37 in 2018, including 17 basement backups attributed to high flows. 

These 17 high flow basement backups are attributed to the record rainfall recorded in throughout Baltimore 

County in 2018. None of the SSO discharges or basement backups associated with high flows occurred in 

meter basins where comprehensive rehabilitation for I/I reduction was performed during the post 

rehabilitation period. 

Overall, the results of the performance assessment indicate that the rehabilitation performed, and relief 

sewers constructed were effective. Three out of the four constructed overflows have been eliminated. 

volume of non-constructed SSOs have begun to decrease in the post rehabilitation monitoring period and 

the model predicted SSO volumes are projected to decrease 90-100 percent. The number of recorded 

basement backups did increase during the evaluation period, but the vast majority of these occurred during 

the record rainfall year of 2018. 
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