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Safety Moment

Ø Gloves, boots, safety vests were worn by all personnel as needed depending on site-
specific conditions 
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Agenda

Ø CSO Sampling and Program Overview

Ø Sampling Program Start-Up

Ø Sampling Implementation

Ø Field Sampling

Ø Results

Ø Analysis

Ø Model Calibration

Ø Challenges
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What is a Combined Sewer Overflow (CSO)?

Ø NYC’s sewer system is approximately 60% combined, which means it is used to 
convey both sanitary and storm flows

Ø When the sewer system is at full capacity, a diluted mixture of rain water and sewage 
may be released into local waterways. This is called a combined sewer overflow (CSO)

Ø 65% to 90% of combined sanitary and storm flow is captured at treatment plants
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CSO Long Term Control Plan Development

Citywide/Open Waters
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Elements of Sampling Program

Ø Landside Sampling: 

§ collection of CSO and stormwater effluent bacteria samples 

Ø Flow Monitoring: 

§ continuous flow measurement of regulator and interceptors

Ø Receiving Water Sampling: 

§ collection of wet and dry weather waterbody samples
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Sampled Locations
FACTS

Ø 14 waterbodies 
sampled

Ø 50+ landside 
locations 
sampled

Ø 80+ receiving 
water locations 
were sampled

Ø 9000+ samples 
collected and 
analyzed

Ø Program 
spanned for ~5 
years

Ø 9 Consultants 
involved
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Sampling Program Start-Up

Ø Select outfalls and receiving waterbody locations of interest 

Ø Confirm metering plans with modelers and meter installation crews 

Ø Develop a waterbody specific Field Sampling Analysis Plan (FSAP) 

Ø Site reconnaissance and staffing 

Ø Determine reference weather gauges and forecasting stations 

Ø Identify central location for staff meeting and equipment storage  
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Sampling Program Implementation 

Ø Considerations:

§ Weather Forecast & 
Mobilization

§ Crew coordination

§ Coordination with 
public/private entities
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Landside Sampling 

Ø Sampled upstream of tide gate

Ø Grab samples 

Ø Every 30 minutes for 2 hours

Ø Lab analysis parameters included 
fecal, entero

Ø In-situ parameters included DO, 
salinity, conductivity, temperature
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Receiving Water Sampling

Ø Sampled for 4 days (last day dry) after a successful landside wet weather event

Ø Top and bottom grab samples using a kemmerer

Ø Sampled twice a day to capture flooding and ebbing tide conditions

Ø Lab analysis parameters included fecal, entero

Ø In-situ parameters included DO, salinity, conductivity, temperature
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In-Situ Parameters

Receiving Water Field Log Landside Field Log
Sampling Date

Sampling Date
Equipment CalibrationEquipment Calibration

Sampling
Location and Time

Sampling
Location & Time

In-situ parameters

In-situ parameters

In-situ parameters include:

ØDO

ØSalinity

ØConductivity

ØTemperature
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Lab Results

Sample ID

Parameters Results

Sampling
Date and Time
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Sampling Results 
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Data Analysis – Landside CSO

Sampled
Rainfall 
Event 
Depth 

(in)

Sampled 
Rainfall 
Event 

Duration 
(hr)

Sampled 
Rainfall 

Event Peak 
Intensity 

(in/hr)

GM Fecal
(cfu/100mL)

GM Entero
(cfu/100mL)

CSO 
Overflow 
Volume 

(MG)

CSO 
Overflow 
Duration 

(hr)

Event 1 0.07 3 0.05
570,520
Min: 490,000
Max: 770,000

356,629
Min: 220,000
Max: 660,000

0.23 15:50 – 16:45

Event 2 0.54 2 0.47
560,191
Min: 380,000
Max: 790,000

202,911
Min: 130,000
Max: 350,000

7.44 10:35 – 14:50

Event 3 1.81 10 0.36
1,305,557
Min: 720,000

Max: 3,100,000

464,068
Min: 80,000

Max: 1,500,000
29.33 6:45 – 22:25
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Comparison HSM & LTCP Data-WW
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Model Calibration

Flow Monitoring 
Data

Baseline WQ 
Conditions

Water Sampling 
Data

Model 
Calibration

Predict effects of 
LTCP Alternatives on WQ

Landside CSO 
Sampling
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Challenges: Citywide Sampling Program
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Challenges: Citywide Phase 2

Storage Unit
1725 W Farms Rd.
Bronx, NY 10460

HP-003, HP-011, HP-021

Storage Unit
2645 BQE W

Woodside, NY 11377

BB-005, BB-028, RW

Boat Launch Location
World’s Fair Marina

CSO Outfalls to be Monitored
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Challenges/Lessons Learned

Ø Weather Forecast & 
Mobilization

Ø False starts

Ø Extended sampling periods 
due to additional rain on 4th

day



22

Acknowledgements

Questions?

• NYC DEP
• Nova Consulting
• Savin Engineers
• Eurofins/QC Lab
• ADS Environmental Services
• Flow Assessment
• Aqua Survey
• Miller’s Launch

Acknowledgements


