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Section 1. Project Background 
The Center for Watershed Protection (the Center) and other researchers have found illicit 
discharge detection and elimination (IDDE) to be an important best management practice (BMP) 
for eliminating systemic sources of contamination in water resources.  IDDE has been shown to 
provide quantifiable pollutant load reduction benefits for water quality and can be listed alongside 
other BMPs (e.g., bioretention) in a jurisdiction’s Watershed Planning tool box.  For example, 
during field work in the City of Baltimore, the Center found that the pollutant reductions 
associated with the removal of one of the illicit discharges discovered would be equivalent to 
building over 140 bioretention facilities (each treating a 1/2 acre of impervious cover) at a cost of 
over $1.7 million dollars.   
 
Despite significant quantifiable pollution reduction benefits, IDDE is an under-utilized practice by 
local jurisdictions for meeting their water quality goals.  To this end, the Center has been holding 
trainings and workshops in communities throughout the United States promoting and advancing 
IDDE programs. The methods used in the Center’s IDDE program have been research-tested to 
effectively isolate pollution sources and particularly useful for detecting sources of wastewater 
contamination, which carry large amounts of nutrients as well as bacteria containing potentially 
harmful pathogens (Brown et al, 2004).  Adoption of the comprehensive methods presented in the 
Center’s IDDE program will be especially important as local jurisdictions begin developing 
Watershed Implementation Plans for meeting local and the Chesapeake Bay Total Maximum 
Daily Loads (TMDLs). 
 
In 2011, the Center received a National Fish and Wildlife Foundation (NFWF) grant to conduct 
outfall screening in the Sligo Creek Watershed, among other watersheds in Maryland.  A Field 
Findings Memorandum (2011) documenting the results of that study was prepared and is 
referenced here for specific detail on methodology, findings and recommendations to Montgomery 
County.  The initial screening did not include detailed investigations or monitoring of two large 
drainages in Sligo Creek because these drainages are known to have a history of complaints and 
problems and an investigation into pollution sources was deemed to be out of the scope of the 
original project budget.  Therefore, additional grant funding was sought and obtained from the 
Marpat Foundation to conduct pollution source detection and elimination efforts in just these two 
drainages. 

The goal of the Marpat funded project was to conduct a “cradle to grave” illicit discharge 
screening and elimination in the Bennington and Maple Ave. drainages for continuous, 
intermittent and transitory discharges.  The different frequencies with which illicit discharges can 
occur require different actions and management strategies in order to control pollution.  The 
project intended to study these two drainages as representative microcosms of pollution problems 
and recommend actions for the local governments, advocacy organizations and citizens to 
collaboratively work together to fix the problems.  Due to citizen and homeowner association 
interest and advocacy in the Bennington outfall, more time was allotted to that drainage than the 
Maple Ave drainage.  Additional funding was requested and received from the City of Takoma 
Park to conduct additional pollution source investigative work in the Maple Ave. drainage.  In this 
report, results are presented from both the Marpat-funded project and Takoma Park-funded 
projects since the latter was a continuation of the former.
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Section 2. Project Location 
Sligo Creek is a free-flowing tributary of the Northwest Branch of the Anacostia River.  The 
Maple Ave drainage, also known as Brashears Run, drains to Sligo Creek.  It is over 550 acres in 
area with its headwaters in Northeast District of Columbia and its outfall south of the intersection 
of Maple Ave and Sligo Creek Parkway (Figure 1).  The outfall is composed of two 72” concrete 
pipes (Figure 2).  The outfall has been visited on a number of occasions during which large 
amounts of suds or sediment have been encountered.  The pool quality at the outfall has been 
characterized as poor due to color, floatables and generally unfavorable conditions for aquatic life 
or human interaction.  The Maple Ave. drainage area was roughly delineated; assumptions and 
discrepancies associated with the drainage delineation are discussed below.   
 

 
Figure 1. Maple Avenue Outfall Drainage Area 
 
 
The drainage area for the outfall was roughly delineated.  The following assumptions and 
questions remain regarding the drainage: 

Figure 2. Maple Ave. outfalls 
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o The drain under the metro bridge on Piney Branch Road Northwest drains into Washington 
D.C. 
 The grates were unable to be moved. If this does not flow into Washington D.C., it 

is unknown where this would tie into the existing Tacoma Park stormwater 
network. 

o Drainage from the metro stop on Eastern Avenue Northwest between Holly Avenue and 
Cedar Avenue is connected to the Takoma Park stormwater network, which is mapped 
starting near Tulip Avenue between Holly Avenue and Cedar Avenue. 

 Information on unmapped pipe connections would be needed to confirm this 
assumption. 

o Drainage from the Montgomery College campus west of the metro tracks drains to the 
southeast and is connected to the Takoma Park stormwater network mapped as starting near 
Belle Ziegler Park. 

 There was no mapped information, but the stormwater network seemed to follow 
the sewer network map. A current map of the area west of the metro line would be 
required to confirm this assumption. 

o Takoma Park stormwater from Blair Road south drains into Washington D.C. 
 The stormwater network appeared to drain straight to the south but a map of the 

current stormwater system of D.C. would be required to confirm this. 
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Section 3. Methods 
Field Sampling 
Water sampling was conducted from the outfall and from manholes within the entirely piped 
drainage using the Manhole Inspection (MHI) form (Attachment A).  Major junctions within the 
storm drain network were chosen for sampling in order to determine illicit discharge pollution 
sources and begin isolation of problems (Figure 3).  Manholes observed to have flow were 
screened for a number of illicit discharge indicators including flow, where possible, physical 
indicators and several pollution indicators (Table 1 & 2).  Samples were analyzed in the field 
unless otherwise indicated in Table 2.    
 

 
Figure 3. Water sample points in the Maple Ave. drainage (blue water droplets). 
 
Table 1. Threshold levels for screening parameters used in CWP illicit discharge 
surveys 
Parameter Threshold Source 
Ammonia >0.2 mg/L Brown et al (2004) 
E. coli 235 CFU/100 ml 

(grab sample) 
EPA (1986) 

Total coliform 10,000 CFU/100 
ml (grab sample) 

California state standard (Dorfman and 
Rosselot, 2011) 

Fluoride 0.25 mg/L  Brown et al (2004) 
Detergents 0.25 mg/L  Brown et al (2004) 
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Table 1. Threshold levels for screening parameters used in CWP illicit discharge 
surveys 
Parameter Threshold Source 
Potassium 5 ppm  Guidance extrapolated from Lilly and 

Sturm (2010) 
 
 

Table 2.  Water Quality Sample Analysis 

Parameter 
Analyzed 

Equipment Method Specifications Notes 

Ammonia 

Hannah HI 
93715 or 

Milwaukee 
MI405 

Nessler method 
Range: 0.1-9.99 
mg/L; Accuracy: 

± 0.1 mg/L 

Meter zeroed with 
sample water 
before each 

measurement 

Fluoride  

Hannah HI 
93729 Low 

Range 
Photometer 

Adaptation of the 
SPADNS method 

Range: 0-2.00 
mg/L; Resolution: 

0.01 mg/L and 
precision: ± 0.03 

mg/L at 1.00 mg/L

Meter zeroed 
before each 

reading using a 
standard created 

with distilled 
water reacted with 

reagent  

Anionic 
Surfactants 

Chemetrics 
Detergent Kit 

USEPA Methods for 
Chemical Analysis of 

Water and Wastes, 
Method 425.1 (1983) 

Range: 0-3 ppm  

Potassium 
Horiba Cardy 
Compact Ion 
Meter C-131 

Nitrate ion electrode 
method 

Range: 0 – 99 x 
100 ppm; 

Resolution:1.0 
ppm (0 – 99 ppm), 
100 ppm (10 – 99 

x 10 ppm), and 
100 ppm (10 – 99 

x 100 ppm) 

A two-point 
calibration was 

conducted before 
each set of sample 
readings where the 

meter was 
standardized first 
to 20 x 100 ppm 
and then to 15 x 

10 ppm 

Total Nitrogen  
Samples sent to 
Horn Point lab, 
Cambridge, MD 

 Alkaline Persulfate 
Digestion of Nitrogen 

to Nitrate and 
Measured Using 

Enzyme Catalyzed 
Reduction (EPA, 

1979) 

Labs undergo a 
blind audit; 

average percent 
difference of the 

analysis compared 
to the prepared 

reference 
concentration is 
between 5% and 
10% difference  

Samples frozen at 
end of field day 

and mailed on ice 
to the lab 

Total 
Phosphorus 

Samples sent to 
Horn Point lab, 
Cambridge, MD 

 Alkaline Persulfate 
Digestion of 

Phosphorus to 
Orthophosphate 
(EPA, 1979) 
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Table 2.  Water Quality Sample Analysis 

Parameter 
Analyzed 

Equipment Method Specifications Notes 

E. coli and 
Total coliform 

3M Petrifilm 
plates, CWP 

office, Ellicott 
City, MD 

Incubated at 
approximately 35° C 

for 24 h ± 1 h; red 
and blue colonies 

with gas enumerated 
manually or with a 
3M Plate Reader 

 

100 ml of sample 
collected in a 

sterile bottle and 
plated no more 

than 6 hours after 
collection. A 1- ml 

subsample was 
plated to grow E. 

coli as “blue” 
colonies and total 
coliforms as “red” 

colonies.  The 
colonies of each 

are counted, 
multiplied by 100 

and reported as 
colony forming 
units, or CFUs, 

per 100 ml 
 
Flow was primarily measured using the following method:   
 

Rate and cross-sectional area – the cross-sectional area of the water is obtained by 
collecting the wetted width and average depth of water and multiplying the results.  
Velocity is obtained by using a stopwatch to measure the time it takes for a ping pong ball 
to flow over a known distance.  The velocity measurement is repeated 3-5 times and the 
results averaged.  Flow is obtained multiplying cross-sectional area by velocity. 
 

Load estimates were made from grab samples and assumed to remain constant over an entire year.   
The estimates were also made using a conservative approach whereby a “background level” was 
subtracted from the original concentration.  Background nutrient concentrations in surface waters 
were determined as 0.02 mg/L for total phosphorus (TP) and 1.0 mg/L for total nitrogen (TN).  
This background level was determined from nutrient data collected by the USGS National Water-
Quality Assessment (NAWQA) program for nutrients in “natural watershedsi” as well as data 
collected  by CWP from “clean” outfalls in Baltimore, MD, that is, those outfalls that did not 
exceed any of the identified parameters.   

Hotspot Assessment 

An additional component of the Marpat funded study was the incorporation of a hotspot 
assessment with the intention of identifying potentially transitory discharges such as one-time 
events that may result from dumping or spills.  “Hotspots” are certain commercial, industrial, 
institutional, municipal, and transport-related operations in the watershed.  These hotspots tend to 

                                                 
i http://water.usgs.gov/nawqa/nutrients/pubs/awra_v36_no4/ 
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produce higher concentrations of polluted stormwater runoff than other land uses and also have a 
higher risk for spills.  Specific on-site operations and maintenance combined with pollution 
prevention practices can significantly reduce the occurrence of “hotspot” pollution problems.  
 
The Hotspot Site Investigation (HSI) is used to evaluate commercial, industrial, municipal or 
transport-related sites that have a high potential to contribute contaminated runoff to the storm 
drain system or directly to receiving waters (Attachment A). At hotspot sites, field crews look 
specifically at vehicle operations, outdoor materials storage, waste management, building 
conditions, turf and landscaping, and stormwater infrastructure to evaluate potential pollution 
sources (Table 3).  Based on observations at the site, field crews may recommend enforcement 
measures, follow-up inspections, illicit discharge investigations, retrofits, or pollution prevention 
control and education.   
 
The overall pollution prevention potential for each hotspot site is assessed based on observed 
sources of pollution and the potential of the site to generate pollutants that would likely enter the 
storm drain network.  For this study, each site was assessed for its transitory discharge potential 
(TDP) for sediment, petroleum products, suds, paint, grease, trash, industrial contaminants, 
chlorinated water or other discharges and recommended actions were noted where applicable. 
 

 

Table 3. Potential Hotspot Pollution Sources 
Type Description Examples 

Vehicle 
Operations 

Routine vehicle maintenance and storage practices, as well as 
vehicle fueling and washing operations 

 Vehicle storage and repair 
 Fueling areas 
 Vehicle washing practices 

Outdoor 
Materials Exposure of outdoor materials stored at the site 

 Loading and unloading 
 Outdoor materials 
 Secondary containment 

Waste 
Management Housekeeping practices for waste materials generated at the site  Dumpster practices 

Stormwater 
Infrastructure 

Practices used to convey or treat stormwater, including the curb 
and gutter, catch basins, and any stormwater treatment practices 

 Catch basins 
 Stormwater treatment 

practices 
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Section 4. Results 
Raw data for water sampling can be found in Attachment B.  Specific findings regarding the illicit 
discharge screening and investigations as well as the hotspot assessment can be found below.  A 
series of recommendations based on the findings can be found in section 5. 
 
Nutrient loadings were estimated for the outfall and are shown in Table 4.  Each Maple Ave. pipe 
appears to be a distinct system and the flow composition seems to be significantly different 
between the two.  Because the pipes are so far underground, tracking flow within each individual 
system was challenging and often field crews were unclear which pipe system was being evaluated 
at a given manhole.  Estimated pollutant loadings were significantly different for the Maple Ave 
outfall on each of the two sampling days with more than twice the nitrogen and phosphorus 
loading coming from the left pipe and more than twice the phosphorus loading coming from the 
right pipe on 7/18/12 vs. 4/26/2012. 
 
Table 4. Total Nitrogen (TN) and Total Phosphorus (TP) loading for the Bennington and 
Maple Ave outfalls. 
 Flow 

(cfs) 
TN 
Concentration 
(mg/l) 

TN 
Load 
(lb/yr) 

TP 
Concentration 
(mg/l) 

TP 
Load 
(lb/yr) 

Volume 
(MG/year)

4/26/2012 
Maple Ave  
(left)* 

0.339 1.036 691.64 0.0510 34.05 79.99 

Maple Ave 
(right)* 

0.188 2.618 968.09 0.0330 12.20 44.30 

Maple Ave 
(combined) 

0.527  1,659.73  46.25 124.30 

7/18/2012 
Maple Ave  
(left)* 

0.411 1.9740 1,597.80 0.1184 95.84 96.98 

Maple Ave 
(right)* 

0.148 3.1080 905.89 0.0998 29.09 34.92 

Maple Ave 
(combined) 

0.559  2,503.70  124.92 131.91 

*Looking upstream 
 
 Illicit Discharge Screening 
Results of the water sampling in the Maple Ave drainage are show in Figures 4-5 for ammonia, 
total coliforms, fluoride and detergents.  Major pollution sources are primarily located between 
Grant and Ritchie Streets from lateral pipes draining to the mainstem pipes along Maple Ave.  
Two primary investigations were completed with funding from Takoma Park and these are 
discussed below.   
 
Elevated concentrations of ammonia were detected in some of the headwater manholes of the 
drainage.  One of these sources was investigated, MA-13, and was tracked back to a manhole on 
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Buffalo St.  Flow was present at this location and an elevated ammonia value was found, but the 
only other manhole available to look for flow was behind a fence for the Metro line. 
 
On several occasions while sampling the Maple Ave outfall, a large discharge of suds was 
observed (Figure 6).  This episodic occurrence has been observed on at least five occasions by 
field crews and twice an odor of laundry detergent was also present.  The discharge lasts several 
minutes before abruptly stopping. 
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(a) (b) 

Figure 4. (a) Ammonia concentrations in the Maple Ave drainage and (b) Total coliform concentrations in the Maple Ave drainage. 
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(b) (b) 

Figure 5. (a) Fluoride concentrations in the Maple Ave drainage and (b) Detergent concentrations in the Maple Ave drainage. 



Maple Ave. Outfall Pollution Source Tracking, Takoma Park, MD 
 

 

Page 16 of 34 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6.  A large discharge of suds at the Maple Ave outfall is a frequent occurrence. 
 
Investigation 1 
Site MA-3, located in a parking lot near the Park Ritchie apartments exhibited very high 
concentrations of ammonia (over the upper range of 5.0 mg/l for the instrument), high 
concentrations of detergents (1.0 mg/l) as well as high fluoride (0.81 mg/l).  The stormwater 
mapping for this area was inaccurate and the field crew was uncertain whether the manhole in 
question was a stormwater or sanitary manhole.  The field crew placed red dye in the manhole on 
7/25 and the flow was verified as being connected to the Maple Ave stormwater outfall (Figure 
7a).  The field crew did not see from which pipe the dye emerged.  The flow was tracked to a 
manhole in wetland restoration project to the west of the Park Ritchie apartments (Figure 7b).  
According to the mapping, the storm drain line in this area is within a linear, forested buffer for 
over 1,000 feet until it reaches the headwaters at the Takoma Park Middle School.  Field crews 
explored the area of the Middle School but were unable to locate the junction of three stormwater 
pipes southeast of the baseball fields. 
 

  
   (a)      (b) 
Figure 7.  (a) Emergence of red dye from the Maple Ave outfall (coincident with a discharge of suds).  Dye was 
placed in an upstream manhole to verify connection to the storm drain network. (b) High concentrations of ammonia 
and detergents detected in this manhole behind the Park Ricthie apartments. 
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CWP staff reviewed storm drain CCTV video for the pipe system.  This was made available by the 
City of Takoma Park and was taken in 2008.  CWP staff looked at the video for suspicious dry 
weather flows that may be leading to the high concentrations found in manhole MA-3.  The joints 
in the pipe system were noted to be leaking and wet with moisture throughout and roots were 
observed intruding in several locations.  One suspicious flow was found and it was suspected to be 
coming from the Park Ricthie Apartments.  Arrangements were made to meet the Park Ricthie 
apartment manager on-site for dye testing.  Dye was placed in the sanitary pipes from the laundry 
area but no subsequent dye was detected in the storm drain.  It was determined to be out of the 
scope of the project to dye every apartment in the building. 
 
Several storm drain manholes were located upstream of the wetland behind Park Ritchie.  Several 
were also unable to be found.  The next upstream manhole that was found did have dry weather 
flow.  Water quality samples were obtained and it was determined to have much less 
contamination than the downstream manhole in the wetland, suggesting a significant, likely 
sanitary, input between the two (Figure 8).  Staff at Washington Suburban Sanitary Commission 
(WSSC) were contacted on 9/11/12 and a request was made for sanitary CCTV services to be 
conducted around the area of concern.  WSSC videoed the sanitary lines on 9/14/2012 and 
9/18/2012.  The results of the investigation were unclear – CWP and WSSC staff both observed 
water leaving the sanitary line through the joints as well as vermin (invertebrates such as worms, 
centipedes, etc.) moving in and out of the pipes, suggesting exfiltration of sanitary water that may 
be contaminating the storm drain.  WSSC staff later stated that no exfiltration was observed 
however, other problems were noted that require relining of the entire pipe system.  No time frame 
for when pipe relining would occur was provided.  Email communications between CWP and 
WSSC staff are provided in Attachment C. 
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Figure 8.  Ammonia concentrations of 0.65 mg/l upstream and 3.34 mg/l downstream suggest a significant 
contamination source between the two. 
 
Investigation 2 
High pollutant concentrations were also detected at site MA-6, along Grant St. east of the 
Community Center.  At this site, field crews found high concentrations of ammonia (0.81 mg/l), 
detergents (3.0 mg/l) and fluoride (1.77 mg/l).  The flow was tracked back through the storm drain 
network to a manhole north and upslope from the Community Center and south of the Takoma 
Park Elementary School.  Part of the flow was traced directly back to the elementary school to a 
floor drain on the east part of the school.  It is suspected that this flow is connected to the HVAC 
system as described in CWP (2012).  The County conducted additional investigation at the school 
and confirmed an ammonia discharge from the cooling tower and two rooftop air conditioner units 
that were checked.  The school adds a product known as DBNPA to their cooling tower water for 
microbial control.  The school provided the County with MSDS sheets for two products they are 
using and each contains between 20-40% DBNPA.  More information on DBNPA can be found:  
http://www.epa.gov/oppsrrd1/REDs/factsheets/3056fact.pdf 
 
DBNPA contains nitrogen and is the source of the ammonia found in the cooling tower water, but 
the highest levels of ammonia were detected in the condensate discharge for the air conditioner 
units.  The school claims that they do not add anything to the air conditioner condensate pans.   

Cannot find junctions
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The pollutant concentrations from the school did not account for the all of the concentrations that 
were detected in the downstream manhole and so an additional pollutant source was suspected.  
While conducting investigations around the school, an additional illicit discharge was located in 
the southwest corner of the school.  A manhole inspected in this location had a very strong sewage 
odor, with two flows coming from the east and south that had high concentrations of ammonia 
(1.82 for the east flow and 1.52 for the south flow) and detergents (0.5 for the east flow and 0.25 
for the south flow).  It was suspected that an illicit connection from the school to the storm drain 
system existed.  Dye testing was arranged between the County and the Montgomery County 
Public School System.  The main bathrooms on the south part of the school were dyed but no dye 
was detected in the storm drain system.  The classroom bathrooms were not dyed as this was 
deemed to be too disruptive during the school day.  Dry weather flow was not encountered in the 
manhole on subsequent visits.  The original flow that was detected may have been coming from 
activities that were going on in the playground resulting in water seeping into the ground and then 
into perforated pipes known from site plans to exist around the perimeter of the playground.  The 
sewage odor may have wafted up from a nearby underground stormwater management facility.   
 
Volunteer Water Quality Monitoring 
As a result of this project and the 2011 project in Sligo Creek, regular, volunteer-based water 
quality monitoring is being conducted at the two outfalls through the support of the Friends of 
Sligo Creek.  This monitoring is valuable as it helps to determine any long term trends or patterns 
in potential pollution problems.  Data collected so far is presented in Table 5.  The data clearly 
show continuous problems at the Maple Ave outfall.  During the project period, County staff met 
with local Bennington residents and Friends of Sligo Creek to discuss the potential 
implementation of a citizen-based monitoring program for people with various levels of time to 
commit, technical ability and so on.  These “Citizen Watch Dogs” can provide the County, and 
potentially the City, with valuable information and data and potential trends while also assisting 
the County and City in meeting expectations outlined in the MS4 permit and IDDE minimum 
control measure with regards to public education and outreach. 
 
Table 5. Volunteer Water Quality Data Collected from the Maple Ave Outfalls 
 Leftii  Right 
March 23, 2012 
Ammonia (mg/l) 0.11 n/a 
Notes Odor: Detergents 

Floatable: Cotton (?) balls 
August 4, 2012 
Ammonia (mg/l) 0.13 0.4 
pH 7.4 7.5 
Notes Odor: Soap 

Cloudy discharge during sampling of right pipe 
September 20, 2012 
Ammonia (mg/l) 0.14 0.28 
pH 7.82 7.96 

                                                 
ii Looking upstream 
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Table 5. Volunteer Water Quality Data Collected from the Maple Ave Outfalls 
 Leftii  Right 
Temp (ºF) 68.3 
Notes Odor: Suds 

Floatables: Suds, plastic trash 
October 17, 2012 
Ammonia (mg/l) 0.06 0.29 
pH 8.22 8.00 
Temp (ºF) 62.1 60.3 
Notes Bubbles welling up from bottom of pool 

White residue on tree roots (detergents?) 
 
Hotspot Assessment 
Only one site, the Takoma Park Public Works yard, was determined to be a potential hotspot in the 
Maple Ave drainage.  Primary concerns at this site were in regards to waste management, storage 
of materials and trash (Figure 9). Other concerns were an uncovered fueling area and staining from 
vehicle maintenance areas to the storm drain. 
 

   
  (a)    (b)    (c) 
Figure 9. (a) Staining on lot from vehicle maintenance area leading to storm drain; (b) Oil recycling area is covered 
with secondary containment but open containers are located on the berm of the containment and encroachment from 
mulch is evident; and (c) unlabeled storage containers not under cover and without secondary containment. 
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Section 5. Summary & Recommendations 
The Maple Ave outfall is a large drainage network with a complex underground pipe system and 
obvious problems.  This study attempted to identify all potential land-based sources of transitory 
illicit discharges as well as intermittent and continuous pollution sources that often are the result 
of the underground intermingling of the sanitary and storm drain systems (e.g. leakage from 
sanitary pipes into the storm drain network, illicit connections, etc.).  By dividing the storm drain 
network into a series of segments and conducting dry-weather screening at major stormwater pipe 
junctions, the source of major and minor pollution problems has become evident.  Although the 
work requires significant investment of time, the process may be worthwhile for the City to 
undertake in the future, particularly for persistently problematic outfalls such as this one.  In 
addition, pollution problems may be masked in large drainages due to the dilution factor, i.e., 
while monitoring at the outfall may indicate only a minor problem (e.g. low hit for ammonia), 
pollutant concentrations often increase significantly while moving up through the pipe system.  
The following next steps and recommendations are made to the City of Takoma Park in order to 
assist their efforts to improve water quality in the Sligo Creek watershed. 
 

 The frequency and severity of the suds discharge at the outfall, combined with the odor of 
laundry detergent, suggests that a commercial or multi-family dwelling unit or apartment 
complex is likely connected to the storm drain system.  CWP was unable to locate the 
source of the suds discharge but continued investigation is recommended using similar 
procedures and methodology as was used during this study. 

 
 The City should request a schedule from WSSC for the sanitary sewer pipe rehabilitation 

in the system behind the Park Ritchie apartments.  Although WSSC denies any exfiltration 
from their pipes in this area, this is the only logical sources of the contamination in the 
storm drain system, particularly given the condition of the storm drain pipes (i.e., leaky) 
and degrading integrity of the sanitary pipes as evidenced by the CCTV video.  Surface 
water in the wetland behind the apartments should be sampled for pollution indicators, 
particularly ammonia, as well as fecal indicators such as E. coli or Enterococcus.  If the 
water is found to be a public health concern based on bacteria monitoring, signs should be 
placed around the wetland to warn the public regarding contact until repairs are made.  A 
boardwalk runs through the wetland and a recent planting has been conducted by a local 
community group, indicating potential for the public to interact with this water.  After 
WSSC completes pipe rehabilitation, flow in the storm drain and surface water in the 
wetland should continue to be monitored for at least 6 months to see if the contamination 
issue is resolved.  The degrading sanitary system may have contaminated the groundwater 
to such an extent that it may take at least a season for the area to be “flushed” of 
contaminants. 

 
 High ammonia concentrations found in air conditioner condensate may have potential 

widespread implications.  Although total phosphorus loadings are negligible, nitrogen 
loading may be significant based on this small sample size.  CWP (2012) made some 
estimates as to the nitrogen loading from air conditioner condensate.  Assuming that a 
building actively uses the air conditioning system from May through September (153 
days), total nitrogen loading for the year could be up to 2.13 lb based on the samples 
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collected from this study.  Montgomery County’s permitting system for commercial 
buildings in zip code 20910 was briefly reviewed – assuming that 150 commercial 
buildings in Silver Spring contribute a similar loading, total nitrogen loading may be up to 
320 lb/yr from this one source in this one zip code.  CWP and Montgomery County have a 
pending research study to look into this issue further. 

 
 Further investigation is suggested in the Maple Ave drainage.  Other “hits” for water 

quality pollution indicators were found but funding was exhausted before an investigation 
into each source could be undertaken.  Although the manhole behind the elementary school 
did not show any other occurrences of dry weather flow, continued periodic examination 
for flow is recommended, along with water quality testing for ammonia, detergents and 
bacteria if flow is found.  The City may want to consider a thorough dye testing of the 
bathrooms and sinks in the south part of the school to ensure that everything is plumbed 
correctly. 

 
 The stormwater infrastructure mapping layers in the City are incorrect or deficient and the 

City should consider updating their mapping layers.  Pollution source investigation efforts 
are much more difficult and time consuming without accurate mapping.  An investment in 
updated mapping will hasten source identification efforts. 
 

 Takoma Park may wish to consider an evaluation of the stormwater pollution prevention 
plan for the Public Works yard and opportunities to control pollution sources and treat 
stormwater runoff at this site. 

 
 The City currently has a Memorandum of Understanding (MOU) with the County 

regarding illicit discharges.  The MOU established authority for monitoring, investigation 
and regulation of illicit discharges by the County within the City beginning in 2006.  The 
agreement was made because the City did not have the resources to effectively run their 
own program as required under their Municipal Separate Storm Sewer System (MS4) 
permit and, prior to the agreement, was directing all water quality complaints to the 
Maryland Department of the Environment.  Although Montgomery County does have the 
resources and infrastructure in place to respond to water quality complaints, those 
resources are spread very thin across the County.  Staff at the County charged with 
responding to illicit discharges also respond to noise and air quality complaints.  The City 
may want to re-assess their ability and capacity to direct resources into the establishment of 
their own illicit discharge program.  The City currently invests in outfall monitoring (KCI 
2010), which should be acknowledged in particular because this is not a requirement of 
Phase II General MS4 permits with the state.  The City has a vested interest in maintaining 
clean surface water as evidenced by this fact.  The City may wish to consider investment in 
more detailed illicit discharge investigations, particularly in following up with the 
problems identified in this report as well as those exceedances identified in KCI (2010). 

 
 A Chesapeake Bay Program Expert Panel is currently evaluating illicit discharge 

elimination as a creditable practice for meeting Watershed Implementation Plan goals and 
nutrient load reduction targets.  Local governments, particularly in highly urban areas with 
aging infrastructure, are encouraged to keep apprised of the status of the Panel as this 
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practice shows tremendous potential for local governments to meet significant load 
reductions in a cost effective way. 
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ATTACHMENT A.  
Manhole Inspection (MHI) and Hotspot Site Investigation (HSI) forms 
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ATTACHMENT B. 
Raw Data for Illicit Discharge Screening 
 

Drainage ID Date Type 

Am-
monia 
(mg/l) 

Potas-
sium 

(ppm) 

Deter-
gents 
(mg/l) 

Fluoride 
(mg/l) 

Conduc-
tivity (uS) 

Total 
Nitrogen 

(mg/l) 

Total 
Phosphor
us (mg/l) 

Ecoli 
(CFU 
/100 
ml) 

Total 
Coliforms 
(CFU /100 

ml) Notes 

Maple Ave KE01a 4/26/12 outfall 0.16 4 0.25 0.24 760 1.0360 0.0510 1400 2900   

Maple Ave KE01a 7/18/12 outfall 0.42 0 0.25 0.41 740 1.974 0.1184 300 3800   

Maple Ave KE01b 4/26/12 outfall 0.62 6 0.25 0.44 940 2.6180 0.0330 400 3200 

Large suds 
discharge 

during sample 

Maple Ave KE01b 7/18/12 outfall 0.91 1 1.00 0.47 920 3.108 0.0998 0 200   

Maple Ave MA-1 7/18/12 manhole 0.18 0 0.10 0.11 0 n/a n/a n/a n/a 
No sterile 

sample 

Maple Ave MA-11 7/18/12 manhole 0.13 0 0.10 0.19 620 n/a n/a n/a n/a 
No sterile 

sample 

Maple Ave MA-12 7/18/12 manhole 0.26 0 0.10 0.47 700 n/a n/a 100 4200   

Maple Ave MA-13a 7/18/12 manhole 0.22 0 0.50 0.20 870 n/a n/a 100 4400   

Maple Ave MA-13a 7/24/12 manhole 0.24 n/a n/a n/a n/a n/a n/a n/a n/a   

Maple Ave MA-13b 7/18/12 manhole 0.23 1 0.25 0.23 560 n/a n/a n/a n/a 
No sterile 

sample 

Maple Ave MA-13b 7/24/12 manhole 0.16 n/a n/a n/a n/a n/a n/a n/a n/a   

Maple Ave MA-14 7/18/12 manhole 0.22 0 0.00 0.14 670 n/a n/a 1500 6300   

Maple Ave MA-16 7/18/12 manhole 0.29 0 0.10 0.05 670 0.984 0.0484 600 3600   

Maple Ave MA-17a 7/18/12 manhole 0.28 0 0.10 0.15 490 n/a n/a 0 1400   

Maple Ave MA-17b 7/18/12 manhole 0.32 0 0.50 0.17 520 1.778 0.0078 0 800   

Maple Ave MA-2 7/18/12 manhole 1.61 1 0.10 0.16 1560 2.870 0.0053 0 2300   

Maple Ave MA-3 7/18/12 manhole >5.00 2 1.00 0.81 1110 n/a n/a n/a n/a 
No sterile 

sample 

Maple Ave MA-5 7/18/12 manhole 1.25 1 0.10 0.19 730 n/a n/a n/a n/a 
No sterile 

sample 

Maple Ave MA-6 7/18/12 manhole 0.81 4 3.00 1.77 1320 n/a n/a n/a n/a 
No sterile 

sample 

Maple Ave MA-7 7/18/12 
floor 
drain 0.10 0 0.10 0.00 1280 n/a n/a 0 7500 

From police 
department 

Maple Ave MA-8 7/18/12 manhole 0.39 n/a 0.10 0.15 680 n/a n/a 2500 0 

Took Bact 
sample out too 

late for 
adequate 
reading 
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ATTACHMENT C.  
CWP and WSSC E-mail Communication 
 
From: Lori Lilly 
Sent: Thursday, October 11, 2012 2:28 PM 
To: 'Farr, Calvin'; Brown, Veric 
Cc: Torrella, Alex; Martin, Steve; Darryl Braithwaite; Shofar, Steven; Brown, Veric;  
Diaz, Glendon; Behe, Mark; Gumm, Gary; Habibian, Mohammad 
Subject: RE: Takoma Park illicit discharge investigation 
 
Hi Calvin, 
 
Thanks for the update.  I guess I’m a little confused based on what I saw and what your field 
staff said but since the pipe will be rehabilitated in any case, that sounds good.  I certainly 
appreciate future updates on the work schedule.  Since our contract for this project may end 
before the work is complete, please continue to keep the County and City informed as well since 
one of our recommendations will be for them to conduct follow-up monitoring to see if the pipe 
rehabilitation does in fact result in any water quality improvement. 
 
Thank you again to you and your staff for assisting with the inspection and communication on 
the findings. 
 
Lori 
 
Lori Lilly 
Center for Watershed Protection 
410-461-8323 
lal@cwp.org  
From: Farr, Calvin [mailto:cFarr@wsscwater.com]   
Sent: Wednesday, October 10, 2012 11:00 AM  
To: Lori Lilly; Brown, Veric  
Cc: Torrella, Alex; Martin, Steve; Darryl Braithwaite; Shofar, Steven; Brown, Veric; Diaz, 
Glendon; Behe,  
Mark; Gumm, Gary; Habibian, Mohammad  
Subject: RE: Takoma Park illicit discharge investigation 
 
Hello Lori, 
 
All the lines in question were televised. The inspections did not show any signs of exfiltration 
but instead showed infiltration. We plan to line all of the pipelines we inspected.  We are 
currently in the process of putting these lines on a contract for rehabilitation.  Please understand 
getting this work done will depend on many factors including permits so I can’t provide at start 
time yet.  We will remain diligent in this effort and I hope to provide an update soon. 
 
Thanks, 
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Calvin  
 
 
  
From: Lori Lilly [mailto:lal@cwp.org]   
Sent: Tuesday, September 25, 2012 11:14 AM  
To: Brown, Veric; Farr, Calvin  
Cc: Torrella, Alex; Martin, Steve; Darryl Braithwaite; Shofar, Steven; Bryant, Kim  
Subject: RE: Takoma Park illicit discharge investigation  
Importance: Low 
 
Good morning Veric and Calvin, 
 
Thank you for the follow-up. 
 
The camera man, Scott, and I both observed particles flowing through the joints at several 
locations.  We also saw many invertebrates moving in and out of the joints – there seemed to be 
an unusual amount of life in this line that must be coming from the surrounding wetland.  It is 
my understanding that you do not usually see critters in sanitary lines, correct?   
 
Are you able to share a copy of the video so that County can also review?  If that is not possible, 
perhaps we could meet  at your office to review the video and discuss. 
 
I don’t think that smoke testing is going to be helpful in this situation – this is not a direct 
connection; the smoke is not going to be able to penetrate the surrounding saturated ground to 
verify seepage from the sanitary to storm drain. 
 
If additional evidence is needed, then dye testing would be more appropriate, and likely more 
successful if we are able to plug the downstream sanitary manhole to force water though any 
leaks.   
 
Another alternative could be a water or air pressure test of the sanitary line. 
 
To me, there does not seem to be a need for any additional testing; the video itself provides 
enough evidence of leakage from the pipe.  Since we seem to disagree on this point, I hope that it 
will be possible to share the video with the County or meet at your office to review and discuss. 
 
I am also happy to talk on the phone, provided County staff is included in the conversation. 
 
Thank you, 
 
Lori 
 
Lori Lilly 
Center for Watershed Protection 
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410-461-8323 
lal@cwp.org  
From: Brown, Veric [mailto:vBrown@wsscwater.com]   
Sent: Monday, September 24, 2012 3:28 PM  
To: Lori Lilly; Farr, Calvin  
Cc: Torrella, Alex; Martin, Steve; Darryl Braithwaite; Shofar, Steven; Bryant, Kim  
Subject: RE: Takoma Park illicit discharge investigation 
 
Good afternoon all,  
 
            We inspected 3 of the 6 sewer main the three we completed sewer components: 
 
06-018-17u to 16m was found to have heavy gravel (25 gallons in main) which has been 
removed and also light roots at two joints.  06-018-018m to 17u was found to a few open joints 
(1/4”) and light depression 06-018-019m to 018m was found to have broken pipe and fractures 
throughout, this is the sewer main that has an open rehab work order (393656). 
 
We also inspected 271ft of a possible 400ft in sewer component 06-018-020m to 019m, this will 
need a reverse to complete but the manholes were buried on Wednesday. None of the reaches 
attempted had exfiltration; water did appear to pond in the open joints. I suggest a smoke test of 
the sewers in the area to ensure no leaks. On Friday all manholes except for 014 has been 
located, Joe believes that is under asphalt in the parking lot.  
       
   
From: Lori Lilly [mailto:lal@cwp.org]   
Sent: Monday, September 24, 2012 11:37 AM  
To: Farr, Calvin  
Cc: Torrella, Alex; Martin, Steve; Darryl Braithwaite; Shofar, Steven; Bryant, Kim; Brown, 
Veric  
Subject: RE: Takoma Park illicit discharge investigation 
 
Good morning Calvin, 
 
I’m not sure if Veric has followed up with you regarding our investigation of the sanitary line 
(MH 17-18) on 9/18/2012.  We observed exfiltration from the joints as well as vermin moving in 
and out of several joints along this line.  The water table at this location is quite high so I suspect 
the exfiltrate is mixing with the groundwater and then infiltrating into the storm drain (we 
observed infiltration in video of the storm drain line) creating the contamination that we have 
picked up with ammonia and bacteria testing.  
 
The work history from 2010 on the line between MH 18-19 says that it should be re-lined.  Do 
you know the schedule for when this would be completed and can it include re-lining or some 
other pipe rehabilitation between MH 17-18?  How can this action be prioritized?  There may be 
public health concerns given that this site is a boy-scout project site with a boardwalk that kids 
use to walk to and from school.  Steve Shofar and Steve Martin at the County concur that further 
action is needed. 
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Your camera and vac crew were very helpful and professional on our two visits.  Thanks again 
for your help in figuring this out and determining appropriate follow-up. 
 
Lori 
 
Lori Lilly 
Center for Watershed Protection 
410-461-8323 
lal@cwp.org  
From: Lori Lilly   
Sent: Friday, September 14, 2012 5:41 PM  
To: 'Farr, Calvin'  
Cc: Torrella, Alex; Martin, Steve; Darryl Braithwaite; Shofar, Steven; Bryant, Kim; 'Brown, 
Veric'  
Subject: RE: Takoma Park illicit discharge investigation 
 
Hi Calvin, 
 
Thanks for sending your staff out to TV these lines today.  There was a lot of sediment, rocks, 
brick and other material in some of the lines so a lot of time was spent cleaning them out; we 
were able to get the line from MH 17-16 and MH 18-19.  The line from MH 18-19 which runs 
parallel to the storm drain line had some fractures and we suspect one area where it may be 
broken.  I am not sure if this is causing the ammonia that we are seeing in the storm drain line.  
We did not get to video MH 17-18, which runs perpendicular to the storm drain line and through 
the wetland area behind Park Ritchie.  This pipe needs to be cleaned out first – when your crew 
gets scheduled to re-visit the site to complete this, can you let me know? 503-791-8405. 
 
The work history from 2010 on the line between MH 18-19 says that it should be re-lined.  Do 
you know the schedule for when this would be completed? 
 
Thanks for your help, 
 
Lori 
 
Lori Lilly 
Center for Watershed Protection 
410-461-8323 
lal@cwp.org  
From: Farr, Calvin [mailto:cFarr@wsscwater.com]   
Sent: Tuesday, September 11, 2012 1:30 PM  
To: Lori Lilly  
Cc: Torrella, Alex; Martin, Steve; Darryl Braithwaite; Shofar, Steven; Bryant, Kim  
Subject: RE: Takoma Park illicit discharge investigation 
 
Hello Lori, 
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Yes, we will be glad to assist in the inspection of the sanitary lines.  I will have Veric Brown 
contact you momentarily. 
 
Thanks, 
 
Calvin 
 
  
From: Lori Lilly [mailto:lal@cwp.org]   
Sent: Tuesday, September 11, 2012 11:17 AM  
To: Farr, Calvin  
Cc: Torrella, Alex; Martin, Steve; Darryl Braithwaite; Shofar, Steven  
Subject: Takoma Park illicit discharge investigation 
 
Hi Calvin, 
 
I hope all is well.  We have been continuing some of our illicit discharge investigations in Sligo 
Creek and, most recently, are working with the City of Takoma Park and the County on some 
water quality concerns that we picked up in Takoma Park.  Please see the attached map for 
details on the location.  We have a potential source isolated between two manholes.  At the lower 
storm drain manhole (indicated on the map), we are picking up ammonia >3 mg/l (on multiple 
visits).  Yesterday, Alex, from the County, and I went back out for more investigating.  The area 
where both the storm drain and sewer lines run is heavily wooded but we located an upstream 
storm drain manhole with an ammonia concentration of 0.65 mg/l so we suspect a significant 
input in between the two manholes.  Based on some storm drain CCTV that the City had, we 
suspected a source from the nearby Park Ritchie Apartments, however, based on dye testing and 
conversations with the property manager yesterday, have ruled this out.  The CCTV video 
running north on the storm drain line (dated 2008) showed no direct connections with flow 
between the manholes but did show root intrusion and infiltration.  Because the storm drain runs 
in the valley and the sewer runs more along the hillslopes on either side of the storm drain, I 
suspect that there may be exfiltration or perhaps a break in one of the sewer lines that may be 
seeping into the ground and then infiltrating into the storm drain (I don’t have the storm/sanitary 
pipe inverts but the elevations seem approximate to one another).   
 
Is it possible for WSSC to run some video in the sanitary lines around this storm drain pipe?  I 
have also attached some photos of one sewer manhole as an identifier; this one is located just 
above the “ammonia – 3.34 mg/l” in the map.  We did put dye in this manhole since it seems to 
cross the storm drain just above where we are getting ammonia hits, but we did not see anything 
(though if one is seeping into the other, I’m not sure what the travel time through the ground 
matrix would be). 
 
Please let me know if this is a possibility or if you have other thoughts.  Alex and I are both 
available this Friday morning and I have availability 9/17-9/18, 9/21 and am pretty open the 
week of 9/24 and 10/1 to meet on-site. 
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Thank you, 
 
Lori 
 
Lori Lilly 
Watershed Ecologist/Planner 
Center for Watershed Protection 
8390 Main Street, 2nd Floor 
Ellicott City, MD 21043 
ph: 410-461-8323 
fax: 410-461-8324 
www.cwp.org 
 
Join us for the Center's first 
WATERSHED & STORMWATER CONFERENCE 2012!  
Baltimore, MD • October 8-10, 2012 
Visit www.CWP2012EVENT.com for more information. 


