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Acronyms and Abbreviations 

City Mayor and City Council of Baltimore 

CSR Customer Service Request 

DHCD Baltimore City Department of Housing and Community Development 

DPW Baltimore City Department of Public Works 

EPA United States Environmental Protection Agency 

MDE Maryland Department of the Environment 

mg/l Milligrams per Liter 

OAM DPW Office of Asset Management 

OCAL DPW Office of Compliance and Laboratories 

OEC DPW Office of Engineering and Construction 

OLRA DPW Office of Legal and Regulatory Affairs 

OCAL-

WQMI-IU 

DPW Office of Compliance and Laboratories, Water Quality Monitoring, 

Investigation Unit 

OCAL-

WQMI-RM 

DPW Office of Compliance and Laboratories, Water Quality Monitoring, 

Routine Monitoring Unit 

PST Pollution Source Tracking 

SSO Sanitary Sewer Overflow 

SSO 

Structure 

A structure constructed to allow discharge from the separate sanitary sewer 

system at a point prior to the headworks of either the Patapsco or Back River 

wastewater treatment plants. 

SDUO Sanitary Discharge of Unknown Origin 

TKN Total Kjeldahl Nitrogen 

UMD DPW Utility Maintenance Division 
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Glossary 

Collection System: Any collection and transmission system (including all pipes, force mains, 

sanitary sewer lines, combined sewer lines, if any, overflow structures, regulators, lift stations, 

pumping stations, manholes, and appurtenances thereto) owned by the City and designed to 

convey sewage to any treatment plant(s) or in wet weather to an overflow structure. 

Consent Decree: The Modified Consent Decree and any subsequent modifications thereto in 

settlement of civil action number JFM-02-1524. 

Illicit Discharge: Any discharge to the storm sewer system that is prohibited by federal, State, 

or local law. 

Sanitary Sewer Overflow (SSO): Any spill, release, or discharge of wastewater from any 

portion of the Collection System into the environment. 

Sanitary Sewer Overflow Structure/SSO Structure: Any structure constructed to allow 

discharge from the separate sanitary sewer system at a point prior to the headworks of either 

the Patapsco or Back River wastewater treatment plants. 

Sanitary Discharge of Unknown Origin (SDUO): Any discharge of sewage through the City’s 

storm sewer system, where the source of the sewage is unknown.   

Storm Sewer System: The City’s municipal separate storm sewer system as defined in 40 

C.F.R. § 122.26(b)(4) that is subject to Permit Number 11-DP-3315 MD0068292.  
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1.0 INTRODUCTION 

The Mayor and City Council of Baltimore (the City) acting by and through its Department of 

Public Works (DPW) is responsible for investigating and eliminating illicit discharges to the 

storm sewer system. If an illicit discharge appears to be related to sewage, based on visual and 

chemical indicators, but the source(s) cannot be identified, then the discharge is classified as a 

sanitary discharge of unknown origin (SDUO) for further investigation. DPW will track and report 

efforts to investigate and eliminate SDUOs as part of the calendar quarterly progress report 

under Paragraph 21 of the Consent Decree. Notifications pertaining to SDUOs will be performed 

in accordance with the City’s approved Emergency Response Plan. 

1.1 Purpose 

The purpose of this plan for the investigation and elimination of SDUOs (SDUO Plan) is to 

define roles and responsibilities for investigating and eliminating confirmed SDUOs in the storm 

sewer system pursuant to Paragraph 15 of the Consent Decree. The SDUO Plan includes the 

following: (1) timelines for the investigation of SDUOs and correction of Collection System 

deficiencies, if any, once the source(s) are identified; (2) identification of the personnel and 

offices responsible for SDUO investigations, and clarification of responsibility to ensure effective 

implementation of the SDUO Plan; and (3) tracking mechanisms to investigate SDUOs and 

verify SDUO abatement. The SDUO Plan also includes the Sewer Discharges of Unknown 

Origin Quantification Protocol dated November 12, 2010, and submitted by the City to the U.S. 

Environmental Protection Agency (EPA) on November 18, 2010 (SDUO Protocol). The SDUO 

Protocol is attached as Appendix A. DPW will use the SDUO Protocol to calculate the volume 

and rate of sewage discharge for confirmed SDUOs. 

1.2 Responsibilities 

DPW is responsible for investigating sewage discharges to the storm sewer system and tracking 

the elimination of these discharges. These activities are conducted through the following DPW 

offices: Office of Compliance and Laboratories (OCAL); Office of Asset Management (OAM); 

Office of Engineering and Construction (OEC); Utility Maintenance Division (UMD); and the 

Office of Legal and Regulatory Affairs (OLRA). The aforementioned DPW offices perform the 

following roles: 

 OCAL initiates investigations of SDUOs, confirms the source(s) of sewage discharges, 

issues notices of correction, and verifies elimination of confirmed sewage discharges.  

o The DPW Office of Compliance and Laboratories, Water Quality Monitoring, Routine 

Monitoring Unit (OCAL-WQMI-RM) – collects field monitoring samples on a routine 

basis as part of a trend analysis for water quality and to identify potential illicit 

discharges to surface waters. 

o The DPW Office of Compliance and Laboratories, Water Quality Monitoring, 

Investigation Unit (OCAL-WQMI-IU) – investigates potential illicit discharges, 
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designates SDUOs, collaborates with property owners and other City agencies to 

abate SDUOs, and manages the SDUO database and all records related to SDUOs. 

 OCAL is responsible for issuing notices of violation and pursues enforcement actions 

against confirmed sewage discharges from private property in coordination with OLRA. 

 OAM, OEC, and UMD provide assistance to OCAL for some investigation activities and 

corrective actions, as required, on public assets. 

If a discharge is confirmed to originate from private property, the owner of the property is 

responsible for eliminating the discharge. DPW is authorized to conduct enforcement actions 

pursuant to Article 25 of the Baltimore City Code to eliminate illicit discharges. 

The Baltimore City Department of Housing and Community Development (DHCD) is similarly 

authorized to enforce the City’s Building Code. If DPW is unable to obtain consent to investigate 

private property for a suspected illicit discharge, DHCD’s enforcement authority may enable 

DPW to obtain access and complete the investigation. DHCD may also issue Building Code 

violations, in coordination with DPW’s enforcement actions, to mandate abatement of illicit 

discharges originating from private property. 
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2.0 INVESTIGATION AND ABATEMENT 

2.1 Phase I PST Investigation 

OCAL-WQMI-RM will initiate a Phase I pollution source tracking (PST) investigation when 

routine field monitoring results indicate a potential sewage discharge as provided below, or 

when the City’s 311 non-emergency system receives a customer service request (CSR) for 

polluted waterways. Phase I PST investigations begin at the storm sewer system outfall and 

continue upstream through the storm sewer system until the origin(s) of the discharge, if any, 

are confirmed. OCAL-WQMI-RM will use the following field screening methods during the Phase 

I PST investigation for sewage discharge(s): 

 Ammonia-nitrogen measurements from the storm sewer system are the main field 

screening criteria. For sewage discharges, the initial field indicator is typically an 

ammonia-nitrogen measurement greater than 0.3 milligrams per liter (mg/l). This 

indicator may vary based on average historic sampling data and field conditions as 

determined using reasonable engineering judgment. If interference is reasonably 

suspected, optical brighteners,1 or bacteria measurements may be used as surrogate 

indicators of sewage discharges.    

 Area reconnaissance at the ground surface level to identify potential sources of high 

ammonia readings, such as surface discharge from public or private assets, sump 

pumps, dog parks, or similar areas with visible sanitary issues.  

 Observations of the base flow within the storm sewer system related to changes in the 

flow rate, color, odor, and the presence of organic growth. Observations may be 

performed by either confined space entry or use of a camera device.  

 Dye tests performed within the Collection System.   

 Evaluation of data from previous PST investigations within the drainage area of the 

outfall.  

 Other appropriate methods for detecting and tracking potential sewage discharges 

based on reasonable engineering judgment. 

If OCAL-WQMI-RM determines that the discharge is likely to be sewage, the discharge is 

ongoing, and the source(s) cannot be identified during the Phase I PST investigation, then 

OCAL-WQMI-RM will transfer the investigation to OCAL-WQMI-IU and designate the discharge 

as an SDUO. If the source of the discharge is confirmed to originate from outside City limits, 

OCAL-WQMI-RM will notify the IDDE Program Coordinator of the Watershed Management and 

Monitoring Section of the Baltimore County Department of Environmental Protection and 

Sustainability within one (1) working day to take appropriate action.  OCAL-WQMI-RM will then 

                                                
1 Optical brighteners are often used in laundry detergents, cosmetics, and cleaning products. The 
presence of optical brighteners may indicate an illicit discharge to the storm sewer system. 
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close the Phase I PST investigation, noting that the investigation has been delegated to 

Baltimore County.   

Records of field measurements, lab results, area reconnaissance notes, and dye test results will 

be stored within the PST application, a tablet-based data management system, or a successor 

data management system designated by DPW. A Phase I PST investigation should be 

completed within 10 working days from initiation of the investigation, unless otherwise noted 

within the PST investigation application.   

2.2 Identification and Documentation Management 

OCAL-WQMI-IU will designate the SDUO with a unique identifier and record the information in a 

database. The unique identifier will follow the format of YY-WS-XX as follows: 

 YY is the last two digits of the year when the SDUO was identified.  

 WS is the two-digit watershed of the discharge location: GF = Gwynn’s Falls, JF = Jones 

Falls, BR = Back River, LP = Lower Patapsco, and DH = Direct Harbor. 

 XX is the sequential, two-digit number assigned within the watershed for that year.   

In addition, OCAL-WQMI-IU will maintain the following information in the database for each 

SDUO: 

 Location description 

 Source Type: city right-of-way, private property or unknown; direct or indirect discharge 

 Repair Type: single or multiple 

 Status 

 Start date, end date, and duration 

 Ammonia concentration based on field test (mg/l) 

 Estimated flow (gallons per minute) 

 Flow consistency 

 Calculated total volume based on the SDUO protocol to estimate the discharge rate and 

dilution factor 

 Any relevant notes on communications and actions towards abatement, including 

issuance of work orders or enforcement actions   

Ammonia concentrations, estimated flow, and flow consistency may change pending the number 

and type of repairs to abate the SDUO. After each repair action, these parameters will be re-

measured and integrated into the SDUO database. The total volume of discharge will be 

cumulative until the SDUO abatement is confirmed.   
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2.3 Phase II PST Investigation 

OCAL-WQMI-IU will conduct the Phase II PST investigation, with assistance from other DPW 

personnel as-needed. A Phase II PST investigation may include the following investigation 

techniques to identify the discharge source(s) and identify potential abatement actions: 

 Reviewing public records specific to the property or properties at-issue 

 Dye testing from private properties, private laterals, Collection System laterals, and/or 

Collection System mains 

 Smoke testing 

 Pipe cleaning and CCTV of the Collection System and/or the storm sewer system 

 Flow rate monitoring 

 Exploratory excavations 

 Hydraulic modeling 

 Other methods or techniques as determined by DPW using reasonable engineering 

judgment 

Phase II PST investigations should typically conclude within 4 to 6 weeks, pending authorization 

to enter private properties, if needed. This timeframe does not include the completion of 

abatement actions and does not consider unforeseen circumstances or unusual field conditions. 

As multiple sources may contribute to a single SDUO, multiple Phase II PST investigations may 

be required based on reasonable engineering judgment and field conditions, resulting in 

additional time, which will be determined on a case-by-case basis. 

2.4 Abatement Based on Source  

Abatement duration and approach can vary significantly based on the source(s) of the 

discharge. Frequently, the source(s) of the discharge may be variable or unknown. If so, the 

exercise becomes arduous and increases the difficulty of predicting time frames. 

2.4.1 Failing Public Infrastructure  

If OCAL-WQMI-IU confirms the source of the discharge as a Collection System asset, then the 

discharge will be reported as an SSO pursuant to sub-paragraph 17.e of the Consent Decree. 

The discharge rate and volume of the SSO will be calculated from the time that the SSO is 

confirmed. If the source of the discharge is attributable to failing public infrastructure, the SSO 

will be abated pursuant to the City’s approved Emergency Response Plan.  

2.4.2 Cross-Connection from the Collection System 

A cross-connection is a direct (piped) connection between the Collection System and the storm 

sewer system that discharges sewage during dry weather. If OCAL identifies the source of the 

discharge as a cross-connection between the Collection System and the storm sewer system, 
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then OCAL-WQMI-IU will report the discharge as an SSO pursuant to sub-paragraph 17.e of the 

Consent Decree. The discharge rate and volume of the SSO will be calculated from the time 

that the SSO is confirmed. OAM will submit a schedule within 60 days to eliminate the cross-

connection in accordance with sub-paragraph 15.c. of the Consent Decree. 

A technical scope of work will be developed by OAM to disconnect the cross-connection 

appropriately. If the discharge rate changes before the disconnection is completed, OCAL-

WQMI-IU will measure the sewage discharge flow rate and dilution factor, and adjust the 

quantity of discharge calculation in the SDUO database.  

2.4.3 SSO Structures 

If OCAL identifies the source of the discharge as an SSO Structure, then OCAL-WQMI-IU will 

verify whether the SSO Structure has been identified in Appendix A of the Consent Decree or 

reported to EPA and the Maryland Department of the Environment (MDE) as provided in sub-

paragraph 8.b of the Consent Decree. If the SSO Structure has not been reported, OEC will 

develop a plan and schedule to eliminate the SSO Structure and submit these plans to EPA and 

MDE pursuant to sub-paragraph 8.b(iii) of the Consent Decree. All overflows from the SSO 

Structure shall be reported under Paragraph 17 of the Consent Decree. 

2.4.4 Private Property Discharges 

If OCAL confirms the source of the discharge as one or more private properties and the discharge 

is not attributable to improper construction by the City, OCAL-WQMI-IU will perform the actions 

listed below in Table 2-1 in coordination with OLRA, based on the estimated rate of discharge: 

Table 2-1. Schedule for Addressing Discharges from Private Property 

Document Content 

Schedule2 based on Discharge 

< 1 gpm > 1 gpm 

Door Hanger Request to contact - based on field tests Same day Same day 

Letter of Concern SDUO found - Request access for testing 7 days 7 days 

Notice of Correction Technical report of findings - Offer of 
available support services 

Request for action plan 

Notification of potential penalties 

30 days 14 days 

Notice of Violation Administrative order with penalty fine 

Process for appeal 

30 days 14 days 

 

 

                                                
2 Timeframes are measured in calendar days from the date of the most recent notification to the property 
owner or their authorized representative.  
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OCAL-WQMI-IU may also provide the property owner with technical guidance to facilitate 

abatement as appropriate under the circumstances. OCAL-WQMI-IU will notify OLRA if the 

property owner’s response is insufficient. If so, OCAL may prepare an administrative order or 

penalties provided under Article 25 of the Baltimore City Code, or other legal authority as 

applicable. OCAL-WQMI-IU may also engage with DHCD to enforce potential building code 

violations. Records of investigations and enforcement will be included in the SDUO database. 

2.4.5 Variable and Unknown 

If OCAL-WQMI-IU is unable to identify a specific source using the methods in the Phase I and 

Phase II PST investigations, then OCAL-WQMI-IU will evaluate the following activities and direct 

UMD or OEC to take the following abatement actions as appropriate: 

 Storm pipe cleaning to remove residual sediment influencing ammonia readings; 

 Point repair or pipe lining of the storm sewer system to prevent sewage discharges into 

the storm sewer system; or 

 Other measures as determined by DPW using reasonable engineering judgment. 

2.5 Abatement Confirmation 

2.5.1 Ammonia-Nitrogen Measurement 

Once an abatement action has been completed, OCAL-WQMI-IU will measure the ammonia-

nitrogen at the discharge location or the closest, accessible downstream point nearest to the 

location of the discharge to confirm that the SDUO has been eliminated. OCAL-WQMI-IU may 

also perform dye tests or similar measures to confirm abatement in accordance with reasonable 

engineering judgment. 

If the downstream sample results show ammonia-nitrogen levels less than 0.3 mg/L3, then 

OCAL-WQMI-IU will close the investigation and update the SDUO database to include any 

reports and evidence of work completed. Depending on the degree of uncertainty of the source, 

weather, and field conditions, confirmation of abatement and elimination of the sewage 

discharge may require up to three consecutive sampling events as determined by DPW using 

reasonable engineering judgment. 

If the downstream sample results show ammonia-nitrogen levels greater than 0.3 mg/L, OCAL-

WQMI-IU will perform a subsequent Phase II PST investigation, and update the SDUO database. 

                                                
3 This indicator may vary based on average historic sampling data and field conditions as determined using 
reasonable engineering judgment. 
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3.0 CALENDAR QUARTERLY PROGRESS REPORTS 

DPW will report SDUOs as provided in the approved Emergency Response Plan and Paragraph 

21 of the Consent Decree. The calendar quarterly progress report will be submitted within 30 

days after the end of each calendar quarter until the termination of the Consent Decree.  

The calendar quarterly progress report will include a table that summarizes the following 

information for each SDUO that occurred and was identified in the reporting quarter: 

 Date of occurrence 

 Location, including zip code 

 Water body affected 

 Measures taken to investigate the source(s) of the SDUO 

 Future work planned to identify and/or address the source(s) of the SDUO 

 Date of resolution (if resolved) 

 Duration 

 Estimated volume of discharge in gallons 

If a source of the SDUO has been confirmed to originate from the Collection System during the 

reporting quarter, the table will also indicate the date of the written report submitted pursuant to 

sub-paragraph 17.e. 

If applicable, the calendar quarterly progress report will also include a table of previously 

reported SDUOs if one or more sources of the discharge were verified as an SSO during the 

reporting quarter. The table will include volume per SSO as calculated pursuant to the SDUO 

Protocol and sub-paragraph 17.a(ii).  
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