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Bureau of 
Water Supply

The mission of the Bureau of Water 
Supply (BWS) is to reliably deliver a 
sufficient quantity of high quality drinking 
water to protect public health and quality 
of life of the City of New York, a core 
component of the broader DEP mission to 
protect public health and the environment 
by supplying clean drinking water, 
collecting and treating wastewater, and 
reducing air, noise, and hazardous 
materials pollution.



Water Supply 
System
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• 19 reservoirs (5 Terminal Reservoirs):

EOH: (Kensico, West Branch, New Croton)
WOH: (Rondout, Ashokan)

• Includes 2,000 square miles, with 375 miles of 
aqueducts and tunnels, feeding over 6,000 miles of 
New York City water mains.

• Provides 1 billion gpd of water to over 9 million 
people, of whom 1 million live outside the City 

• EOH Spans Three Counties in NY and One in CT:
(Dutchess, Putnam, Westchester, and Fairfield CT) 

• WOH Spans Five Counties:
 (Ulster, Sullivan, Greene, Schoharie and Delaware)



History:
• New York City has had authority under 

State law to regulate land use in the 
watershed since 1911.

• NYC regulations adopted in 1917 and 
amended in 1953 addressed wastewater 
disposal and certain other land uses such 
as slaughterhouses and interments.

• Based on changes in federal law in the 
1980s, DEP developed a long-term 
watershed protection plan that included 
updated and expanded watershed 
regulations.

Watershed 
Regulations



Watershed 
Regulations
Current Regulations:
• The “Rules and Regulations for the Protection from 

Contamination, Degradation and Pollution of the New York 
City Water Supply and Its Sources” (Watershed 
Regulations) became effective May 1, 1997.

• Last revised on November 29, 2019. 
• Key provisions of the Watershed Regulations related to 

Wastewater:
• Section 18-36 Regulates Wastewater Treatment 

Plants (WWTP)
• Section 18-37 Regulates Sewage Collection Systems
• Section 18-38 Regulates Subsurface Sewage 

Treatment Systems (SSTS)
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Residential 
Wastewater 
Treatment

• Estimated 23,000 residential septic 
systems in the Watershed

• Equivalent of over 800,000 gallons 
of wastewater treated per year

• Since 2000:
o 3,487 new residential systems
o 7,970 residential repairs



7

Wastewater 
Hazards

• Wastewater contain harmful compounds which 
can impact human health and the environment, 
including:

o Bacteria (e. coli, salmonella, shigella)
o Viruses (hepatitis A, rotovirus, coronavirus)
o Protozoa (cryptosporidium, giardia)
o Helminths (roundworm, hookworm)
o Nutrients (nitrogen, phosphorous)
o Household chemicals (ammonia, oil, paint, 

detergents) 
o Pharmaceuticals
o Other (microplastics, emerging contaminants) 
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Environmental 
Concerns

• Issues relating to raw or untreated 
sewage into the watershed

o Epidemic from exposure to bacteria or 
other water borne diseases

o Bacteria and other pathogens can 
create health hazards and cause beach 
or recreation closures

o Excessive nutrients can cause algae 
blooms; algae die off depletes oxygen 
levels in water and in extreme cases, 
creates a condition in which aquatic 
organisms cannot exist
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Septic System 
Basics

• Septic systems are designed to treat 
wastewater through primary (septic tank) 
and secondary (leachfield) treatment, 
removing most of the harmful 
contaminants before entering the 
groundwater table

• If the system is failing, then untreated 
effluent can be transported into 
groundwater, surface water, and into 
drinking water sources

SEPTIC FAILURE
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Failure Rate
• Average lifespan of a septic 

system is 20 years
• Majority of systems in the 

watershed are >25 years 
old

• DEP receives >330 reports 
of septic failures, or 
systems likely to fail, every 
year
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Septic System to 
Groundwater

• Conventional system will discharge sewage from the 
septic tank to an absorption trench 

• A biomat will form in the infiltration zone directly 
under the absorption trench, where most physical, 
chemical, and biological treatment of effluent occurs

• Effluent will undergo polishing in the vadose zone 
(unsaturated soil) through absorption, filtration, and 
biological treatment via aerobic bacteria

• Then treated effluent enters the saturated zone, 
disperses, and eventually enters the groundwater 
table
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Groundwater Transport
• Once effluent reaches the groundwater table, it 

will follow groundwater flow
o Groundwater flow usually follows surface 

topography but not always

• Depending on soil characteristics, contaminant 
properties, and groundwater flow, effluent 
contaminated groundwater can travel far before 
additional absorption or biodegradation occurs

o Can travel within the radius of influence for 
pumping wells causing human health concerns

o Can travel into surface water, impacting watershed 
and the environment
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Septic Design 
• Septic systems are designed to limit 

untreated sewage from entering 
groundwater

• NYS Health Code 75-A 
requires adequately sized systems to 
prevent the potential for failure:

o Septic tank size
o Soil characteristics and depth to 

saturated zone
o Leachfield depth, spacing, and size
o Separation distances to surface water, 

wetlands, and drinking water wells



14

Site 
Investigation
• Prior to designing the system, DEP 

and the engineer will conduct a site 
visit and investigate:

o Test pit to witness soil characteristics
▪ Available saturated zone
▪ Clay or confining soil
▪ Bedrock
▪ Water table

o Percolation test
▪ Water flowing through soil between 

3-60 min per inch
o Distance to watercourses, wetlands, 

and wells
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Key 
Components
• Septic tank
• Pump tank or flout
• Distribution Box
• Leachfield
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Septic Tank
• Based on size of the residence, 

typically 1-3 bedrooms is 1,000 
gallon tank, each additional 
bedroom requires an additional 
250 gallons of storage

• Primary treatment, solids removal 
(settling and biological)

• Can be two or more chambers, 
with most solid settling in the first 
chamber

• Can include effluent filters
• Require pump out every 2-3 years
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Pump or flout

• Depending on the 
availability of gravity flow 
and/or system type, effluent 
may need to be pump 
and/or dose distributed to 
the leachfield

• Require adequate sizing for 
emergency reserve storage 
and dosing volume 

• Power needed for pump 
and alarms
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Distribution 
Box (d-box)
• Evenly distribute effluent 

between the required 
number of leachfield 
laterals

• Typically gravity flows into 
d-box, and can use speed 
levelers for further even 
distribution



19

Leachfield
Need ≥ 2’ of unsaturated soil, so system type 
depends on its depth:
• Conventional: ≥4’ unsaturated soil

o Installed 18-30” into the ground

• Shallow System: Between ≥2’ and ≤4’ 
unsaturated soil

o Install 0” – 6” into the ground
o Require additional fill to ensure 2’ of soil 

above trench

• Raised System: Between <2’ and ≥ 12” 
unsaturated soil

o Raise the system by adding designed fill 
material 

o Require 20’, 3:1 taper on all sides
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Absorption 
Bed
• Instead of individual absorption 

trenches have one common 
absorption bed with interconnected 
pipes

• Require flatter area with useable soil 
throughout

• Use less space than traditional 
absorption trenches
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Alternative 
Systems

• Are permitted on repairs only 
when site conditions make it 
difficult to construct compliant 
systems

• Provide additional treatment 
through media or aeriation which 
reduces the harmful components

• Often reduce size of overall 
system
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Types of Alternative 
Systems
• Aeriation
• Gravelless Media
• Peat Filters
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Bureau of 
Water Supply

In addition to septic system management, 
DEP also provides the following water 
protection programs that benefit surface and 
groundwater:
• Land Acquisition Program
• Stream Management Program
• Agricultural BMPs 
• Forest Management
• Waterfowl Management 
• Wastewater Treatment Plant Upgrades
• Operation of Five Water Resource & 

Recovery Facilities 



Questions?

Contact:
DOUGLAS STRAIT, PE

EMAIL: DSTRAIT@DEP.NYC.GOV

PHONE: 845-771-1117


