
Urban Turf and Forestry Practices
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Pervious land has grown steadily 
in the last 3 decades

Most recent estimates indicate ‘pervious land’ is about 10% of entire 
Chesapeake Bay watershed 
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Turf and Urban Nutrient Management

• About 80% of urban pervious lands are devoted to home 
lawns. Better management of fertilizer and turf can 
reduce nutrient runoff from high risk lawns

• Two different credits are available to Bay communities:

1. State-specific phosphorus reduction credit
that reflects the adoption of state-wide legislation to 
limit or eliminate phosphorus in fertilizer

2. Site-specific credit for properties that employ ten 
core urban nutrient management practices, as 
confirmed by a written plan. 

• Every community should encourage use of UNM 
practices on both public and private turf to reduce 
nutrient export and save money!
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Community Benefits of UNM

• Keeps pesticides and other toxins out 
of our streams and rivers

• Prevents erosion and soil loss

• Reduces turf and landscape 
maintenance costs

• Provides more healthy, attractive and 
durable ground cover 

• Creates habitat in conservation 
landscapes
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Adoption of State UNM legislation

• 4 states have passed laws to 
limit P content in lawn 
fertilizers (MD, NY, VA, DC)

• Each state law are different 
but have sharply decreased 
TP applications by 
homeowners and landscape 
contractors

• States that have not passed 
laws still benefit from 
industry phase-out of P in 
fertilizer products
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Bay
State

TP Reduction
(million pounds)

% Change in  Urban 
TP Load

MD 60,000 - 8.6

NY 12,000 - 11.6

PA 1 53,000 - 10.4

VA 125,000 - 10.2
1 PA UNM legislation is still under consideration

• Credits have already been earned by communities in states 
that have adopted UNM legislation

• Recent industry phase out of P in lawn fertilizer products 
provides credit for states without existing UNM legislation 

• MD law allows for a modest N Reduction as well  
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How do you get credit for UNM plans?

• UNM plans are prepared by a trained 
and certified expert 

• UNM plan should be consistent with 
the core lawn care practices and any 
statewide fertilizer requirements.

• The plan should clearly document the:
– Contact information for owner, 

applicator and UNM planner
– Acres of turf and landscaping 

covered by the plan  
– Annual N and P fertilization rate 
– Whether turf has a high or low risk 

of nutrient export 

• UNM plans are good for 3 years
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Core UNM Practices

1. Maintain a dense vegetative cover 
of turf grass or conservation 
landscaping 

2. Choose not to fertilize, OR adopt a 
reduce rate/monitor approach OR
the use the small fertilizer dose 
approach

3. Retain clippings and mulched leaves 
on the yard and keep them out of 
streets and storm drains 

4. Do not apply fertilizer before spring 
green up or after Halloween *

5. Maximize use of slow release N 
fertilizer during the active growing 
season
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Core UNM Practices

6. Set mower height at 3 inches or taller

7. Immediately sweep off any fertilizer 
that lands on a paved surface 

8. Do not apply fertilizer within 20 feet 
of a water feature and manage this 
zone as a perennial planting, a tall 
grass buffer or a forested buffer

9.  Employ lawn practices to increase soil 
porosity and infiltration capability 
and use the lawn to treat stormwater
runoff.

10. Get technical assistance to develop an 
effective UNM plan for the property
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Nutrient Reductions for UNM Plans Based on 
Lawn Risk Factors for Nutrient Export

Risk 

Type

Percent TN 

Reduced per Acre

Percent TP 

Reduced per Acre

High 20 10

Low 6 3

Blended 9 4.5
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High Risk Factors Defined

Over-fertilizing beyond state or extension recommendations

P-saturated soils as determined by a soil P test

Newly established turf 

Steep slopes (more than 15%) 

Exposed soil (more than 5 % for managed turf) 

High water table (within three feet of surface ) 

Shallow or  compacted soils and high use areas 

Sandy soils (infiltration rate more than 2 inches per hour)
Adjacent to stream, river or Bay (within 300 feet)

Karst terrain 118



UNM Costs

• The cost to write UNM plans are 
low in relation to other urban 
BMPs, although plans need to be 
renewed every three years

• Most of the UNM costs are to 
assess properties, collect soil 
samples, train staff and prepare 
written plans 

• Some additional costs are 
incurred to report and track 
UNM plans and to communicate 
with individual landowners
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The first place to start in your 
community are the turf found on 
public lands, which can represent 
as much as 15% of all the pervious 
land in a community

• Parks

• Schools

• Road right of ways

• Athletic fields

• Municipal open space 

Where to find the best UNM opportunities 
in your community
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Using your local GIS system to target high risk 
urban turf 

• Check out the resources section for report on how to GIS 
to map key land use and data layers with the highest risk 
for nutrient export

– Identification of High Risk Lawns for Water Quality: 
Guidance for Chesapeake Bay Communities

• These high risk maps can help communities identify 
subwatersheds and neighborhoods to targeted for more 
intensive outreach

• UNM at active construction sites: Encourage developers 
to include UNM plans as part of their overall erosion and 
sediment control (ESC) plan during development review
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Tips for Getting Started

• Review your procurement contracts for 
routine landscape maintenance on 
public lands to ensure these crews are 
trained and qualified to implement 
UNM plans

• If municipal lands are maintained by 
public employees, you should make 
sure that supervisors and other crew 
are trained on UNM practices 

• Work with a good UNM partner, such 
as master gardeners, soil conservation 
district and cooperative extension who 
can be the “retail provider” to the 
general public 
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Technical Expertise Needed

• Requires a site visit by a trained 
professional to assess risk 
factors at a site and collect a soil 
sample  to determine turf grass 
nutrient requirements 

• Localities should consult with 
state agencies and extension to 
determine information required 
for UNM plans
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Urban Forestry Practices
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Tree Canopy vs. Forest

• There are two new tree canopy land uses in the Phase 6 
Watershed Model:

– Tree Canopy over Impervious

– Tree Canopy over Turf Cover

• There is also a forest land use layer (58% of Bay 
watershed area) 

• Two new urban tree planting BMPs recently approved:

– Urban Tree Canopy Expansion

– Urban Forest Planting
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Urban Tree Canopy Expansion 

• Tree plantings on impervious or turf cover 
that result in an increase in tree canopy 
but are not intended to create forest-like 
conditions.  
– Not part of a riparian forest buffer or 

structural BMP 

• Credit is based on the number of 
individual trees planted with a conversion 
to equivalent acres for reporting purposes.  

• Does not require trees to be planted in a 
contiguous area
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Tree canopy removal credit depends 

on underlying land cover 

Land Use TN Reduction TP Reduction TSS  Reduction 

Canopy over 

Turfgrass
24% 24% 6%

Canopy over 

Impervious
9% 11% 7%

Source: Hynicka and Driver, 2016)
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Urban Forest Planting 

• Acres of tree planting projects in 
urban pervious land intended to 
establish forest ecosystem 
processes and function 

• Trees are planted in a contiguous 
area

• Urban forest planting projects 
need a planting and maintenance 
plan that meets state planting 
density standards to establish 
urban forests  
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Credit is the Difference in Load Between Turf and 

Forest Land Use

Land Use TN (lb/ac) TP (lb/ac) TSS (lbs/ac)

Turf 12.4 0.55 180

Forest 3.92 0.11 78

Load Reduction for 5 acres of Forest Planting

TN (lbs) TP (lbs) TSS (lbs)

Turf 62 2.75 900

Forest 19.6 0.55 390

Load 
Reduction

42.4 2.2 510



Q & A
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Urban Stream and Wetland Restoration 
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Urban Streams as a Pollution Source

Streambank erosion is the largest source 
of sediment in most urban watersheds and is a key 
stream stressor for in most urban watersheds

The eroded sediments are also a major source urban  
nutrient loads
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Community Benefits of Stream Restoration

• Enhances the appearance of the stream 
corridor 

• Protects roads and public infrastructure 
from erosion

• Reduces bank erosion on private land as 
well as fixing small drainage complaints

• Creates better stream and riparian 
habitat

• Helps link greenways, trails and 
community  access
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Any restoration project that meets the qualifying conditions 
for credits, including environmental limitations and stream 
functional improvement. 

There are three major stream restoration design approaches

NCD: Natural Channel Design 
LSR: Legacy Sediment Removal
RSC: Regenerative Stormwater Conveyance

No single design approach is superior, as any project can fail if 
it is inappropriately located, assessed, designed, constructed, 
or maintained.

Stream Restoration Techniques
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Natural Channel Design (i.e., Rosgen)

Natural Channel Design applies the principles of stream 
geomorphology to maintain a state of dynamic equilibrium among 
water, sediment, and vegetation that creates a stable channel.
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Legacy Sediment Removal Projects

Photo courtesy of  Jeff Hartfrandt,  PADEP , Big Spring Run.  Lancaster PA

Legacy Sediment Removal seeks to remove legacy sediments from the 
stream and its floodplain and thereby restore the natural potential of 
aquatic resources including a combination of streams, floodplains, and 
wetlands.
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Regenerative Stormwater Conveyance (RSC) 

Regenerative Stream Channel uses in-stream weirs in perennial streams to increase the 
interaction with the floodplain during smaller storm events. These projects may also 
include sand seepage wetlands and other habitats to increase the stream’s connection 
with its floodplain.
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Regional Stream Restoration Concerns

• Feasibility: Rural >> Suburban >> Ultra-urban

• Design in Coastal Plain, Piedmont and Mountain 
Streams is very Different

• Permitting: What is allowed varies by state and 
COE district

• Karst Terrain: Problematic for stream restoration

• Proximity to the Bay is important for load 
reduction
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Stream Restoration Protocols 

1. Prevented sediment approach 2. In-stream denitrification

3. Floodplain reconnection 
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Protocol 1:
Credit for Prevented Sediment during Storm Flow

This protocol provides an annual mass nutrient and 
sediment reduction credit for qualifying stream restoration 
practices that prevent channel or bank erosion that would 
otherwise be delivered downstream from an actively 
enlarging or incising urban stream.  

1. Estimate stream sediment erosion rates 

2. Convert erosion rates to nitrogen and phosphorus loadings

3. Estimate reduction efficiency attributed to restoration

4. Account for loss through transport (sediment delivery ratio)
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High BEHI and NBS Low BEHI and NBS

Protocol 1:
Credit for Prevented Sediment during Storm Flow
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This protocol provides an annual mass nitrogen reduction credit for 
qualifying projects using empirical measurements of denitrification during 
base flow within a stream's hyporheic zone (stream, riparian and 
floodplain). 

Protocol 2:
Credit for Denitrification in the Hyporheic Zone 
during Base Flow

Functional ecomorphology: Feedbacks between form and function in 
fluvial landscape ecosystems. Stuart G. Fisher, , James B. Heffernan, Ryan 
A. Sponseller, Jill R. Welter
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5 feet + stream width + 5 feet

5 feet depth

Step 1.Determine the total post construction stream length that has been reconnected 
using the bank height ratio of 1.0 or less (for NCD) or the 1.0 inch storm (other design 
approaches that do not use the bank full storm)

Step 2. Determine the dimensions of the hyporheic box

Step 3. Multiply the hyporheic box mass by the unit denitrification rate

Qualifying Condition: 
Nitrogen removal credit 
cannot exceed 40% of the 
total nitrate load for any 
given land-river segment.

Protocol 2:
Credit for Denitrification in the Hyporheic Zone 
during Base Flow
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Photos courtesy of Jeff Hartranft, PADEP 

Protocol 3:
Credit for Floodplain Reconnection

Annual mass nutrient reduction credit for projects that reconnect stream 
channels to their floodplain over a wide range of storm events 
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Removal Rates per Linear Foot of Qualifying 
Stream Restoration (lb/ft/yr)

Source TN TP TSS* 

Interim 
Rate 

0.20 0.068 310  

Derived from six stream restoration monitoring studies: Spring 
Branch, Stony Run, Powder Mill Run, Moore's Run, Beaver Run, 
and Beaver Dam Creek located in Maryland and Pennsylvania

Approved Interim Planning Rate

This rate should be used to initially estimate stream restoration removal rates 
for planning purposes or for past projects that cannot conform to the protocol 
requirements.
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Qualifying Conditions

 Stream restoration projects that are primarily 
designed to protect public infrastructure by 
bank armoring or rip rap do not qualify for a 
credit. 

 The urban stream reach must be greater than 
100 feet in length

 The project must utilize a comprehensive 
approach to stream restoration design, 
involving the channel and banks. 

 Stream restoration project must provide a net 
watershed removal benefit in order to be 
eligible for either a sediment or nutrient 
credit. 

 No removal credit will be granted for any 
project that is built to offset, compensate, or 
otherwise mitigate for an impact to a stream 
or waterway elsewhere in the watershed
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Environmental Concerns

Stream restoration projects should:

• Be directed to areas of severe stream 
impairment

• Consider the level of stream 
degradation and its restoration needs  
and potential for functional uplift. 

• Meet post-construction requirements 
for monitoring and vegetative 
establishment

• Maintain or expand stream-side 
vegetation and compensate for any 
project-related tree losses  

• Have a designated authority 
responsible for routine and long-term 
maintenance.
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Best Candidates for Stream Restoration

The best stream restoration sites 
have:  

• Geomorphic evidence showing active 
stream degradation

• Biological diversity index scores for the 
stream are fair or worse 

• Hydrologic evidence indicating the 
floodplain is disconnected from the 
stream

• Evidence that shows legacy sediments 
are prevalent in the project reach

• Evidence that stream functions can be 
improved
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Cost of Stream Restoration

• Stream restoration projects are cost-effective in 
terms of pollutants removed per dollar spent but 
are not cheap. 

• Costs can range from $150 to $400 per linear foot 
restored, which means most projects will cost 
several hundred thousand dollars or more to 
construct. 

• Need to assess multiple candidate projects to find 
the most cost-effective ones. 

• Construction funded through long term capital 
improvement budget   
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Good opportunities for 
restoration exist at streams that:

• Run through public parks or municipal land

• Are targeted for a comprehensive watershed 
restoration approach

• Still have enough floodplain areas to reconnect the 
stream

• Need upgrades to sanitary sewer lines 

• Have good access and large and willing property 
owners

150



Implementation Tips

• It can take 1 to 3 years to go from project concept to construction 
and even longer if there are contentious permit issues. 

• Stream restoration projects requires a lot of upfront monitoring and 
survey work, and even some post-construction monitoring

• Most streams and floodplains are classified as wetlands, and any 
activity within them is tightly regulated under state and federal 
wetland permits. 

• Getting permits can be a very lengthy process and is not automatic. 
It is essential to consult with wetland regulators very early in the 
design process to get feedback on the feasibility of the project.

• The public should be involved in the design process if there will be 
significant construction impacts (e.g., tree removal)
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Technical Support Needed

• Stream restoration projects can be 
very complex

• Requires a lot of skill in engineering, 
environmental permitting, project 
management and construction 
oversight. 

• Need to hire experienced consultants 
to do most of the work, but need some 
in-house talent to effectively manage 
the projects. 

• Stream restoration requires a multi-
discipline team including:
– Watershed planners 

– Professional engineer with geomorphology  
training

– Stream biologists 

– Experienced contractors to build the project
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Wetland Restoration
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More wetland practices

Phase 6 BMP Status

Wetland Restoration 
(re-establishment)

Phase 6 BMP
Approved

Wetland Creation 
(establishment)

TBD

Wetland Enhancement TBD

Wetland Rehabilitation TBD

• Four types of wetland 
BMPs; estimated 
reductions for 3 are 
preliminary

• Currently for 
Agriculture sector only
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Rates apply to non-tidal wetland 
restoration projects.

Wetland land uses added to 
modeling tools
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Removal Rate (%)

TN TP TSS

42 40 31
Mean reduction efficiency from literature (excluding 

constructed wetlands).  Average of 36 values for TN; 64 

for TP, and 15 for  sediment

Wetland Restoration Rates Are Linked to which 
Physiographic Region the Projects is Located



FEEDBACK BREAK

Photo Credit: Severn Riverkeeper
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Street Cleaning 
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Before After

The Science of Street Cleaning 

158

30 years of controversy about the impact of street sweeping on
the water quality of stormwater runoff



Particle Size Distribution 

Coarse
Grained

Medium
Grained

Fine
Grained

25 % 65 % 10 %
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Science of Street Dirt

Plus trash, litter, leaves, pollen and hydrocarbons  

Street dirt and sweeper waste characteristics are fairly 
consistent, especially with respect to particle size and 
sediment and nutrient content
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Rain storms are also pretty efficient at 
cleaning the street, moving smaller particles, and 
they come every 4 to 5 days

The “Sawtooth” Pattern:  
Shows Why the Effect of Sweeping Will 
Always be Modest
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Advanced technologies, such as 
vacuum assisted sweepers and 
regenerative air sweepers are 
very effective at picking up the 
fine street dirt particles can reach 
the stream and get to the Bay
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Sweeping Technology Matters a Lot 

Advanced Street Cleaning Technology

Older technology that uses 
mechanical broom sweepers picks 
up a lot of large particles, but not 
the smaller particles that impact 
water quality. Sediment and 
nutrient removal rates for 
mechanical broom sweepers are 
very, very low 



Frequent street cleaning is needed to get real 
pollutant reductions

• Need to beat those rain 
storms that are also 
great at cleaning streets 
30 to 50 times a year

• Seasonal options 
provide more flexibility 
in how MS4s deploy 
their sweeper fleets 
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Community Benefits Associated 
with Street Cleaning

• Creates more attractive streetscapes that revitalize 
downtown areas 

• Picks up trash, litter and debris that would otherwise 
reach the stream

• Keeps toxic pollutants and harmful bacteria  out of 
local waterways

• Make streets safer for motorcyclists,  bikers and 
pedestrians

• Clean up after winter sanding operations 
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Toxins in Street Dirt

Petroleum Hydrocarbons

PCB's

PAH

Pthalates

Pesticides

Chloride

Mercury

Copper

Zinc
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Best Streets to Clean

• Central business districts

• Streets with high traffic volumes

• Streets in older industrial areas

• Streets with high amounts of 
overhead tree canopy cover 

• Streets with curb and gutter 

• Residential streets after leaf fall 
and during winter 
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Effect of tree canopy
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The Street Cleaning Credit 

• The standard unit is curb 
miles swept

• One impervious acre is 
equal to one curb-lane 
mile swept on one-side 
only 

• Credits provided for 11 
street cleaning practices 
(SCPs)

• Credit must be calculated 
every year 167



Removal for Street Cleaning Using 
Advanced Sweeping Technology

Practice # Approx
Passes/Yr 2

TSS Removal
(%)

TN Removal
(%)

TP Removal
(%)

SCP-1 ~100 21 4 10
SCP-2 ~50 16 3 8
SCP-3 ~25 11 2 5
SCP-4 ~10 6 1 3
SCP-5 ~6 4 0.7 2
SCP-6 ~4 2 0 1
SCP-7 ~15 7 1 4
SCP-8 ~20 10 2 5
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An Example of How it Works 

Estimating Pollutant Reduction by Local Street Cleaning Program 

Lane 
Miles/
Acres

SCP Removal Rate (%) 1 Mass Removed (lbs) 2

TSS TN TP TSS TN TP

150 SCP-2 16 3 8 31,200 69.8 14.5

50 SCP-7 7 1 4 4,550 7.8 3.8

25 SCP-4 6 1 4 1,950 3.8 1.9

75 SCP-9 1 0 0 9.75 0 0

Total for Community 37,710 81.4 20.2
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General Costs for Street Cleaning

• Most communities already 
operate a sweeper fleet

• Annual sweeper cost ranges from 
$300 to $1,200 per street mile 
(depending on frequency)

• Better technology does not have a 
higher capital cost (a new sweeper 
replacement cost 150 to 200K)

• Advanced sweepers may cost 
more to maintain over their 
lifecycle   
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Regional Adaptation for Street Cleaning

• Cleaning most effective for ultra-urban and 
suburban roads (rather than rural roads)

• Sweeping season shorter in the northern part 
of Bay watershed (but no pollutant reduction 
penalty)

• Roadside ditch management may be a more 
effective option for rural roads than street 
cleaning  
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Tips on Getting Started

• Get to know you existing street 
sweeper fleet – especially your 
sweeper technology and existing 
routes

• Assess existing routes to see if 
increased sweeping frequency 
could  earn more credit

• Use GIS to optimize which 
streets in the local network 
should be targeted for sweeping.
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The Storm Drain Cleaning Credit 

• Sediment and nutrient credit 
for solids that are directly 
removed from catch basins, 
storm drain pipes or are 
collected at the outfall 

• Based on the measured dry 
weight of the solids collected 
and a nutrient enrichment 
factor 

• To date, very few communities 
have used this credit

• End of pipe treatment such as 
big filters can also be credited
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Roadside Ditch Management (RDM)

RDM Options

1. Buffers

2. Elimination

3. Reduce Length/Slope

4. Stabilization

5. Maintenance

6. Treatment

7. Retrofit

Team now evaluating 
ditch crediting options 
using existing expert 
panels

– Dealing with regional 
differences in ditch 
design and conditions 
across watershed

– Expect team 
recommendations by 
summer 2017
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Questions and Answers
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Crediting Nutrient Discharges from Grey 
Infrastructure

(IDDE)
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Nutrient Discharges from Grey 
Infrastructure

• Refers to sewage and other non-stormwater flows that deliver 
nutrients to urban waters during dry weather 

• Flows are caused by spills, leaks, and overflows from aging grey 
infrastructure (e.g., sanitary sewers and drinking water pipes) 

• Flows end up in storm drain pipes or migrate to the stream via 
groundwater  

• Conclusive evidence that nutrient discharges increase nitrogen 
and phosphorus concentrations in urban streams during dry 
weather

• Dry weather discharges can collectively account for as much as 
20 to 40% of the annual nutrient load in urban watersheds, 
depending on the age and condition of its grey infrastructure

177



178



MS4 Permits and IDDE Programs

• More than a thousand Bay 
communities are required to 
have an IDDE program

• Very few have nutrient-based 
outfall screening

• Thousands of dry weather 
overflows occur each year 
across the Bay but no local 
incentives to reduce the 
systematic causes of the 
problem
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Basic IDDE Program Required by MS4 Permits

MS4s must currently comply with the minimum control 
measure for illicit discharge detection and elimination 
(IDDE) in their current stormwater NPDES permits 

 Adopt a local ordinance to prohibit illicit discharges to the 
storm drain system

 Develop a storm drain map, including all outfalls 36 
inches in diameter or larger 

 Provide IDDE education and outreach to public 
employees, businesses and the general public

 Use visual indicators to screen outfalls for presence of 
illicit discharges

 Implement appropriate enforcement procedures to fix 
illicit discharge after they are discovered.

180



Credit Description

There are two different credits for fixing high 
nutrient discharges from grey infrastructure: 

1. Advanced MS4 Nutrient Discovery Program 
Credit 

2. Individual Nutrient Discharge Removal Credit 

The individual credit will not be available until 
2018 whereas the “advanced program credit” is 
available right now
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Community Benefits

• Reduce discharges of sewage and 
harmful bacteria to local waterways

• Improve public health and safety

• Improve stream habitat and aquatic 
life

• Inform and engage the public about 
urban stream monitoring

• Incentivize the systematic 
restoration of leaky infrastructure
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Credit for Advanced MS4 
Nutrient Discovery Programs 

• Annual reduction of 0.2% 
in nutrient load 
discharged from urban 
pervious land targeted by 
the advanced nutrient 
discovery program credit

• Duration is 5 years with 
eventual shift to reporting 
individual nutrient 
discharge credits 
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Qualifying Criteria for Advanced Programs

The locality must meet five criteria to qualify as an 

advanced program. They can document this in their annual 

MS4 permit report:
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1. Collect dry weather stream 

monitoring data to prioritize 

the catchments and/or 

sewer-sheds with the highest 

nutrient and bacteria levels  

that warrant more detailed 

investigation.



2. Identify number of 
outfalls in the priority 
catchments/sewer-sheds 
during the Outfall 
Reconnaissance 
Inventory (ORI) 
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3. Identify the number of outfalls in the priority 
catchments/sewer-sheds  that were subject to  
nutrient testing, using the Flow Chart Method or 
equivalent. 

• The testing must focus on outfalls of all 
diameters. 

• Nutrient testing should be conducted on at least 
10% of flowing outfalls every year.
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4. Utilize specific methods and techniques to track 

a suspect illicit discharge to its source in the 

storm drain network
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Summary of Methods to Discover Nutrient Discharges 
from Grey Infrastructure

 Visual Inspection and Outfall 
Screening

 Flow Chart Method to Sample 
Suspect Outfalls

 Source Tracking
 Smoke Testing
 Dye Testing
 Optical Brightener Testing
 Closed Circuit Television
 HVAC testing

 Trained Sewage Sniffing Dogs
 Stream Walks to Look for Small Diameter Pipes
 GIS Analysis of Storm and Sewer Pipe 

Interactions
 Sewer pipe flow metering
 Continuous tracers in sewers
 Nitrate Isotopes
 Human Markers (caffeine, Bifidobacterium)
 Overflow reporting
 CMOM and other sewer asset programs



5. Report number and 

type of illicit 

discharges that were 

discovered and 

actually eliminated 

each year
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Photo credit: Arlington County, DES



Additional Qualifying Criteria

In addition, localities will need to document that they are 
conducting at least two of the following activities to receive credit:

 GIS assessments of storm and sanitary sewer network to identify 
high risk segments for cross-connections or exfiltration

 CCTV inspections, dye testing or other methods to investigate for 
sewer leaks in problem storm drain systems

 Targeted inspection and outreach to businesses and/or industrial 
facilities subject to high risk for illicit discharges or sewer 
clogging (e.g. restaurants, car rental agencies, etc.)

 Detailed modeling and metering of the sewer network to identify 
pipe segments with high risk due to sewage exfiltration or dry 
weather overflows
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Laundry Wash Water Commercial Car Wash Floor Drains

Sanitary DirectMisc. Discharges (HVAC)
A sewer pipe that is 
improperly connected to the 
storm drain system either 
through a cross-connection 
or from a straight pipe that 
produces a continuous 
discharge of raw sewage

8 Types of Individual Discharges
Are Eligible for Credit
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Dry Weather SSOs

Two Individual Discharges That 
Produce High Nutrient Loads



Discovered versus Reported Discharges

Discovered Nutrient Discharge: An 
existing nutrient discharge that is 
found through systematic 
subwatershed investigation by the 
local MS4 agency or sewer utility 
using approved detective methods. 

Reported Nutrient Discharge: 
Unexpected discharges from pipe 
breaks, spills, leaks or overflows that 
are reported  by the public or first 
responders and require immediate 
emergency repairs. These sudden 
pipe infrastructure failures are NOT
eligible for nutrient reduction credits. 
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Empirical Crediting Approach

A discovered nutrient discharge is eligible for nutrient 
reduction credit when they:

• Are detected and physically eliminated

• Are sampled to define one or more of the following  --
nutrient concentration, flow rate and flow duration 

• Subsequent inspections or monitoring verify that 
discharge no longer exists

Annual 
Load

Conc.
Avg. 
Daily 
Flow

Conv. 
Factor

Duration
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General Cost Information

The cost of finding and fixing discharges from grey infrastructure can 
vary widely. When  done smartly, IDDE can be a cost-effective strategy 
for reducing urban loads

The largest IDDE cost is for staff 
time to walk the streams, test  
outfalls and map the storm sewer 
system

One cost saving technique is to use 
watershed groups to screen 
stormwater outfalls

Work with other municipal 
departments and utilities to assess 
the condition of the sanitary sewer 
infrastructure

Use of volunteers to test outfalls in urban 
stream credit: Blue Water Baltimore
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Tips for Getting Started 

• Given the high nutrient levels detected 
in dry weather flow, need to shift to 
more widespread use of nutrient-based 
indicators for outfall screening

• This requires more intensive training 
for local government staff, more 
refined outfall monitoring protocols 
and upgrades to technology and 
sampling equipment

• Once suspect outfalls or sewer pipes 
are discovered, considerable sleuthing 
is needed to find the specific source or 
location of the discharge -- can often be 
the most difficult and costly part of the 
effort
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Q & A
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Wastewater & Septic Upgrades 
in the Bay Watershed

Wastewater Slide

197



Agriculture
44.08%

Urban Runoff
16.73%

Wastewater
16.20%

CSO
0.58%

Septic
3.59%

Other
18.81%

2013 TN Delivered Loads by Sources
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Wastewater Treatment Plants

• ~ 500 wastewater plants discharge 
3 billion gallons of treated sewage 
in the Bay watershed every day 

• Most of these “major” facilities 
have permits to  upgrade their 
nutrient removal capability

• The major local opportunity is to 
upgrade the 5000 “minor” 
facilities in the watershed that 
don’t yet have permits requiring 
treatment upgrades

• A few simple modifications could 
make these minor facilities more 
nutrient friendly

200



 

Septic Upgrades

• Most effective in the coastal 
plain in close proximity to 
tidal waters

• Installed in older homes where 
the owners are considering 
replacement or when home  
inspections indicate septic 
system has failed

• Installed by certified 
contractors, and need to be 
approved by a local health 
department 
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Septics: The Silent Nitrogen Source?

8.8 lbs of N/person/year

Average household size: 2.5 people

= 22 lbs of N/household/year
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Pretreatment technology to 
treat wastewater before if 
flows to the drain field

Soil-based technology to 
enhance removal within 
the drain field.

Two Kinds of Septic System Upgrades
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Nitrogen Removal for Septic Upgrades

Pretreatment Technology:

• Certified Secondary 
Treatment Systems (20%)

• Intermittent (Single Pass) 
Media Filters (20%)

• Subsurface-Constructed 
Wetlands (20%)

• Recirculating Media Filters 
(50%)

• Integrated Fixed-Film 
Activated Sludge System 
(50%)

Drain Field Technology:

• Shallow-Paced Pressure-
Dosed Disposal (50%)

• Elevated Sand Mounds 
(50%) 

• Permeable Reactive 
Barriers (varies)
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Local Watershed Plans

205



Crafting Local Watershed Plans

• Small watershed plans lead to more 
cost-effective local decisions on 
land use and infrastructure 
investment

• Plans show local water quality,   
habitat and community benefits 
associated with regulatory 
compliance

• Organizes the many local agency  
“silos” around common restoration 
objectives

• Engages the public and elected 
officials about the need for greater 
local financing for watershed 
restoration

• Can help with Phase 3 WIPS and 
MS4 permit requirements  
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Assessing Local Watersheds: 
Resources 

• Local Resource Mapping

• High Resolution Local Land 
Use Data

• Stormwater Asset Management

• Retrofit Inventories
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Planning for Sustainable Community 
Growth in the Future 

Show citizens how existing land 
development regulations and future 
restoration practices can reduce the 
impacts of growth on:

•Local stream health

•Drinking water quality

•Flooding

•Recreation

•Wetlands, forests and sensitive habitats

•Chesapeake Bay water quality
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The Need for BMP Verification

We need to ensure that the practices we are claiming for  
pollutant reduction credit in the Bay actually exist, are 
working as intended, and are maintained properly over 
their design life 
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Performance Verification

Ensure BMP still exists 
and is providing the 

pollutant removal it was 
designed to achieve or if 

it requires major 
restoration

MS-4 Permit/
Bay TMDL

Once every 
9 -10 years

Trained 
evaluator

Facility 
BMP 

Inventory

State 
BMP 

Reporting 
for Bay 
TMDL
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Credit Duration Depends on BMP Type

Stream Restoration 5 yrs
Stormwater Retrofits 10 yrs
New LID Practices 10 yrs
Old Stormwater Practices 10 yrs
Individual Nutrient Discharges 10 yrs
Homeowner BMPs 5 yrs
UNM Plans 3 yrs
Erosion and Sediment Control 1 yr
Street Cleaning 1 yr
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Renewal of Credit Based on Field Inspection

• Can be renewed or extended 
based on a visual inspection 
that confirms that the BMP still 
exists, is adequately maintained 
and is operating as designed  

• It is recommended that these 
rapid investigations be piggy-
backed as part of routine 
stormwater BMP inspections 
required under local MS4 
permits.  
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Process for BMP Downgrades

• If the field inspection indicates 
that a BMP is not performing 
to its original design, the 
locality would have up to one 
year to take corrective 
maintenance or rehabilitation 
actions to bring it back into 
compliance. 

• If the facility is not fixed by 
then,  the locality would report 
zero pollutant reduction for 
the BMP to the state in its 
annual MS4 report. 
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Construction 
Inspection

Project 
Acceptance

Routine 
Maintenance

Routine 
Inspection

Performance 
Verification

Forensic BMP Investigation
(FBI)

BMP 
Inventory

Add legacy 
BMPs into 
inventory

Visual Inspection Thru Entire BMP Life Cycle
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BMP Credit Reporting 

• Check with your state stormwater 
agency on the specific data to report

• Varies depending on BMP type, but 
generally includes:

– BMP Name
– Location: GPS coordinates or HUC 

Watershed Address
– Date of installation
– Total drainage area treated
– Total impervious area treated
– Other data, as requested
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Initial Certification and Local Record Keeping

• Need to do an initial post-
construction certification that 
it was installed properly and 
meets its BMP design criteria

• The installing agency should 
maintain a project file (i.e., 
construction drawings, as-
builts, inspection records, etc) 
over the lifetime which the 
credit is claimed.  
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Webcast Evaluation

Please take a few moments to respond to our 3 question survey 
to help us better serve your needs in our webcast series:

https://www.surveymonkey.com/r/NVM2CCC

We use this information to assess our work, your needs and to 
report it to our funders for future webcasts!
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