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Executive Summary 
Background 
The Yonkers Joint WWTP has a permitted flow of 120 MGD on a 12-month rolling average basis. It 

has bar screens, aerated grit tanks, primary settling tanks, aeration tanks, final settling tanks, 

chlorine contact tanks, gravity thickeners, dissolved air floatation and gravity belt thickeners, 

primary and secondary digesters with centrifuge dewatering operations. The Plant has made 

several improvements over the years to address odors at the facility including the installation of 

scrubbers, modifying ventilation systems and covering the primary settling tanks and grit tanks. 

There are a total of 13 existing odor scrubber units and multiple small carbon canisters at the 

plant, as follows: 

▪ Three for the primary settling tanks (two duty one stand-by); 

▪ Three for primary thickener area (two duty one stand-by); 

▪ Two, three stage scrubbers for H2S and ammonia removal for dewatering (one duty one 

stand-by); 

▪ Three for screen and grit area (including dewatering in the future); 

▪ Two for CSO building; and 

▪ Various locations with carbon canisters (six for the Secondary Digester overflow boxes and 

one for the secondary sludge transfer wet well). 

These scrubber units were installed at varying times, with the oldest units (Primary Thickening 

Scrubbers) going into service in the mid 1990’s.  

Odors and their impact on residents located near the plant are an utmost concern to the 

Department. Although the Department has made excellent strides in addressing odors throughout 

the plant, there remain some areas of concern relative to the generation of odors. Additionally, 

with some of the odor control equipment having more than twenty years in service, ensuring this 

equipment is running optimally is critical to mitigating odors.  

Study Approach 
CDM Smith utilized a multi-phased approach to evaluate odor sources and the odor control 

systems at the facility and provide recommendations for improvements.  The evaluation included: 

▪ A plantwide odor sampling and analysis program;  

▪ Development of modeling updates as an initial step in the evaluation of the odor control 

systems and identification of odor sources. Existing data from the plant including wind data 

and ventilation grab samples were incorporated into the model update, in addition to the 

odor sampling results; 
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▪ Smoke testing to evaluate the cover and duct systems on the Primary Settling and Grit 

Tanks and identify potential leaks that would result in other potential odor sources at the 

plant; 

▪ Inspection of existing scrubbers and ducts to determine their condition;  

▪ Development of standard operating procedures for taking tanks out of service;  

▪ Evaluate air flow and ventilation in the sludge loading bay; and 

▪ Development of near term (5 year) and long term (greater than 5 year) recommendations.    

Findings 
Sampling and Modeling 
The results of the sampling and modeling found that the Primary Settling Tank Scrubbers A, B, & 

C and the Aeration Tanks were the most frequent sources of moderate strength odors at the plant. 

Specifically, these sources were predicted to impact the nearest receptors with a moderate odor 

level (40 to 50 odor units) approximately 100 times per year. It should be noted that the 

magnitude is based upon a 5-minute interval and the frequency is based upon an impact greater 

than 7 odor units/m3.  

Smoke Testing  
The results of the smoke testing found that much of the existing cover and ventilation systems are 

tight and in good working order.  Some isolated locations were found to have some leakage 

including: 

• Hatches 

• Areas on the Grit Effluent Channel  

• Areas on the Primary Influent Channel  

Scrubber Inspection 
The scrubber inspections found the units to generally be in good condition. Some deficiencies 

were identified, as follows:  

•  Primary Thickening Scrubbers 2, 3 & 4 – Exposed Fibers on the Exterior 

• Primary Settling Scrubber B – Floor and lower two feet had Barcol Hardness 

measurements of below 20 (this is being scheduled to be repaired by the Plant) 

• Primary Settling Scrubber C – Floor and lower one foot had Barcol Hardness 

measurements of below 17, discoloration and blistering Sludge Loading Bay Ventilation 

Testing (this has subsequently been repaired by the Plant) 
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Recommendations 
The results of the study have found that the plant has an excellent odor control program including 

odor containment and treatment. Additionally, the Department is very proactive in monitoring 

odors, tracking complaints, and following up on those complaints.  The sampling and modeling 

found that although the plant has extensive systems in place for odor control, there are some 

areas for further improvement.  As such, CDM Smith recommends that a systematic phased 

approach be used to implement the various recommendations.  Using a phased approach will 

allow the Department to implement certain improvements in the short term, then assess the 

effectiveness of those improvements through an updated round of sampling and modeling.  If the 

resulting modeling finds that further improvements are required, then the long-term 

recommendations would be re-evaluated and implemented.   

The near-term recommendations include:  

▪ Recoat the exterior of Primary Thickener Scrubbers 2, 3, and 4 and replace the misting 

nozzles (page 2-12); 

▪ Address existing cover leaks identified with smoke testing (page 3-3); 

▪ Install registers on the sludge loading bay supply ducts (page 7-1);  

▪ Install automated washdown stations and follow revised standard operating procedures for 

taking tanks out of service (page 5-3); and 

▪ Retrofit the existing Primary Settling Tank Scrubbers A, B, and C with packed media (page 

5-2); 

Concerning the retrofit of the existing scrubbers, as noted below, it is recommended to replace 

Primary Settling Tank Scrubbers A, B, and C. Therefore, retrofitting the existing scrubbers is only 

recommended if the replacement of the existing scrubbers cannot be completed within the 

remaining ten-year life expectancy of the Primary Settling Tank Scrubbers A, B, and C.  

The total probable construction cost to perform the near-term improvements is $1,117,000. This 

includes the recoating of the Primary Thickener Scrubbers, washdown stations, and retrofitting 

all three Primary Settling Tank Scrubbers.  

Once the near-term recommendations are completed and the model is updated, the following 

long-term items should be reevaluated; 

▪ Replace the Primary Settling Tank Scrubbers A, B, and C (page 5-1); and 

▪ Cover the Aeration Tanks and add odor control systems to treat ventilated air, (page 6-1). 

The total probable construction cost to perform the long-term improvements is $20,603,000.  
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Section 1 

Sampling and Analysis 

1.1 Introduction 
To understand the performance of existing odor control equipment, as well as to establish an 

updated baseline odor model, CDM Smith performed an odor sampling program at the Yonkers 

Joint WWTP.  Odors from wastewater treatment plants are created by a wide variety of chemical 

compounds or odorants, each odorant requires a specific analytical protocol to maximize the 

accuracy of the results. The sampling technique is based on the requirements for the analytical 

protocol. No detect (ND) indicates the sample concentration was below the minimum detection 

level (MDL) for the particular method. Grab samples include: 

▪ Grab samples for Hydrogen Sulfide (H2S) use hand held detectors that pull air into a device 

that has specific electrical or electrochemical components to measure H2S. While this is a 

standard procedure for the measurement of H2S, the measurement only depicts H2S levels 

at a moment in time. The Jerome 631 handheld H2S sensor has a detection limit of 3.0 parts 

per billion (ppb).  

▪ Colorimetric tubes are used for grab samples for ammonia (NH3). The hand pump draws a 

metered amount of air through a glass tube with media that is specific for NH3 and the 

concentration range anticipated. As the air passes through the media the target 

contaminant reacts with the media in the tube and it changes color along the length of the 

calibrated glass. The concentration is read at the color interface. The detection limits for 

various analytes vary, for NH3 the detection limit was 1.0 ppm 

▪ Bag samples are collected when a laboratory analysis is required. A sample of the emission 

from the source is drawn into a laboratory prepared inert bag, and it is shipped to a 

laboratory for the specific analysis. Like the grab samples for H2S, a bag sample depicts 

conditions only for the short time the sample is taken. Bag samples are collected for 

Organic Reduced Sulfur Compounds (ORSCs), Volatile Organic Compounds (VOCs) and 

Odor. 

• Organic Reduced Sulfur Compounds (ORSCs) are measured with a gas chromatographic 

separation method and a flame photometric detector (FPD) and mass spectrometer as a 

detector (GC/FPD/MS). ORSCs include methyl mercaptan, ethyl mercaptan, dimethyl 

sulfide, dimethyl disulfide to name a few since there are many reduced sulfur 

compounds that appear in wastewater odors. The analysis will also measure H2S. All 

reduced sulfur compounds are odorous. Analytical method detection limits (MDL) for 

ORSCs is 3 ppb with the exception of methyl trisulfide, which the laboratory seeks out 

at lower levels because its odor threshold is 10 parts per trillion (ppt). Table 1.1.1 

shows the Organic Reduced Sulfur Compounds that were included in the analysis and 

some of the known detection thresholds.  
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Table 1.1.1 Organic Reduced Sulfur Compounds 
 

• VOCs are measured with a gas chromatographic separation method and a mass 

spectrometer as a detector. VOCs include a wide variety of chemical compounds 

including alcohols, benzene and other aromatic compounds, chlorinated compounds, 

nitrogen compounds (amines), and terpenes to name a few. Table 1.1.2 shows the 

individual organic compounds that are included under each category. The analytical 

method detection limits (MDL) for VOCs in this analysis are 1.0 ppb. The odor 

thresholds for VOCs are included in “Reference Guide To Odor Thresholds For Hazardous 

Air Pollutants Listed In The Clean Air Act Amendments Of 1990” Appendix A. 

  

Organic Reduced Sulfur Compounds and Odor Detection Levels 

Compound 
Odor 

Detection 
Level (ppb) 

Compound 
Odor 

Detection 
Level (ppb) 

COS 55 2-M-1-(Methylthio) Propane    

Methanethiol (MM) 0.01 Diisopropyl Disulfide    

Ethanethiol  0.01 2-(Methylthio) Butane    

Dimethyl Sulfide 1 Methyl Ethyl Disulfide   

Carbon Disulfide 10 Methyl Thiophene   

2-Propanethiol    Dimethyl Thiophene   

2-Methyl-2-Propanethiol   3-Ethyl Thiophene   

Thiophene   Methyl Propyl Disulfide    

Allyl Methyl Sulfide 0.1 Diethyl Disulfide  2 

Diethyl Sulfide 0.03 2,2-Bis(ethylthio) Propane    

Methylthioacetate   Dimethyl Trisulfide 0.01 

1-(Methyl Thio) Propane    Methyl Isopropyl Disulfide    

2-(Ethylthio) Propane    Methyl 2-Propenyl Disulfide   

Dimethyl Disulfide 2.2 M-1-M-1-(Mthio)E-Disulfide    
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Table 1.1.2 Volatile Organic Compounds 

Volatile Organic Compounds (VOCs) 

Aromatics Halogen Compounds 
Oxygen & Nitrogen 
Compounds 

Fatty Acids 

Benzene Chloroform Ethanol Acetic Acid 

Toluene Perchloroethylene Acetone Propanoic Acid 

Ethyl Benzene 2-Propanone, 1,1,1-trichloro Isopropyl Alcohol 
N-Butyric Acid (Butanoic 
Acid) 

O,P-Xylene 1,4-Dichlorobenzene n-Propanol 
Propyl 2-Methyl 
Butanoate 

M-Xylene Hydrocarbons Methyl Butanone 
Valeric Acid (Pentanoic 
Acid) 

Styrene Pentane Methyl Ethyl Ketone Hexanoic Acid 

1-Ethyl 4-Methyl Benzene Acetic Anhydride Ethyl Acetate Heptanoic Acid 

1,3,5-Trimethyl benzene Methyl Pentane 2-Methyl-1-Propanol Octanoic Acid 

1,2,3-Trimethyl benzene Dimethyl Butane 1-Butanol Nananoic Acid 

1-Methyl-2-(1-MethylEthyl) 
Benzene 

3,5,5-Trimethyl Cyclohexene N-Propyl Acetate  Decanoic Acid 

Decahydro-2-Methyl- 
Naphthalene 

Trimethyl Octane Pentyl Furan N-Hexadecanoic Acid 

Decahydro-1-Methyl- 
Naphthalene 

N-Decane Benzyl Alcohol Dodecanoic Acid 

Decahydro-2,3-Naphthalene 2,6-Dimethyloctane Dextro-Camphor Tetradecanoic Acid 

Trans-Decahydro 
Naphthalene 

2,6,10-TrimethylDodecane 1-Octadecyne Pentadecanoic Acid 

Naphthalene 2,7,10-TrimethylDodecane Aldehydes 
Terpenes & Fragrance 
Compounds 

  Ethyl-methyl-octane 
2-Methyl Butanal (2-M-
Butraldehyde) 

ά-Pinene 

  DimethylOctane Hexanal (5-ppb) Camphene 

  2,4-Dimethyl-1-Decane Furfural β--Pinene 

  Dodecane Benzaldehyde 3-Carene 

  Pentadecane Octanal β-Ocimene 

    Nonanal Limonene 

    Decanal Gamma-Terpiene 
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• Odor is measured through a laboratory analysis called olfactometry, the method is 

described in two standards: EN13725 and ASTM 691. The protocol requires that a set 

of human panelists sample the odor taken from the source through a series of 

decreasing dilutions. The dilution level where the panelists determine the sample to be 

perceptible is considered the strength of the odor, expressed as “dilutions to threshold” 

or D/T, also expressed as “odor units” (OUs). D/T is the detection threshold where the 

odor is detected, RT is the recognition threshold where the odor can be described and 

HD is the hedonic tone, a relative measure of offensiveness on a scale from -10 to +10 

with -10 being the most offensive and zero being neutral. Odor samples are used for 

odor dispersion modeling. 

▪ Logged samples are restricted to H2S measurements. Rugged detectors are utilized to 

continually sample a harsh odor source, i.e. wet well or scrubber inlet or exhaust and log 

the results for up to ten days. Unlike bag samples this technique indicates trends in the 

strength of H2S over a period and as such can act as a surrogate for trends in the overall 

odor from the source.  

Sampling for chemical odorants and odors and the associated analytical protocols are shown in 

Table 1.1.3 below. 

 Table 1.1.3 Sampling and Analysis Protocols 

Odorant Sample Protocol Analytical Protocol 

H2S Jerome 631 Grab Sample (1 min./sample) 

H2S Odalog Logged Data (1 sample/min.) 

ORSCs Grab Bag Sample GC/MS/FPD 

VOCs Grab Bag Sample GC/MS 

Odor Grab Bag Sample Olefactometry (EN 13725)  

Sampling the liquid stream can help provide support for the air data. Grab samples were taken 

with instruments and for liquid chemistry for: 

▪ Oxidation Reduction Potential (ORP), which provides a relative measure of the septicity of 

the liquid. 0.0 millivolts is a neutral state, as the liquid becomes more septic the ORP 

becomes more negative as the ORP becomes more positive it has a more oxidative 

potential. Septic conditions indicate a stronger tendency to develop odors; ORP levels less 

than -50 mv indicate a strong odor potential.  

▪ pH provides a measure of acidity in the liquid. pH 7 is neutral while a pH less than 7 is 

acidic and a pH greater than 7 is basic. At pH 7 total sulfide is equally distributed between 

the dissolved state and the vapor state. As the pH decreases the sulfide distribution shifts 

toward the vapor phase, similarly as the pH increases the distribution shifts toward the 

liquid phase. The shift is exponential such that at pH 5 virtually all the sulfide is in the 

volatile H2S form. 

▪ Dissolved Oxygen (DO) is a measure of the level of oxygen dissolved in the liquid, a DO of 

<0.5 mg/l indicates septic conditions and the potential to form odors. 
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▪ Dissolved sulfide (dS-) is a measurement of the amount of sulfide that is dissolved in the 

liquid solution. Since H2S (in the gas phase) has a direct relationship to dissolved sulfide 

this measurement can provide an indication of odor and corrosion potential. Dissolved 

sulfide levels greater than 0.5 mg/l is considered an odor problem, however in some 

locations levels even less than that can pose a problem. 

1.2 Yonkers Joint WWTP Sampling Program 
Sampling was performed at the Yonkers Joint WWTP from September 5 – 7, 2017 and again from 

September 12 – 13, 2017 according to the plan included in Appendix B and the associated 

sampling map as Appendix C. Data for active exhaust points from scrubbers and fans are 

presented in the section below followed by open tanks and fugitive emissions sources.  
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Section 2 

Scrubber Sampling  

As discussion in the previous section, sampling occurred at the Yonkers WWTP Plant according to 

the plan included in Appendix B and the associated sampling map as Appendix C from September 

5 – 7, 2017 and again from September 12 – 13, 2017. 

2.1 Zone 1, Chemical Scrubbers 2, 3, and 4 
These scrubbers are hypochlorite mist scrubbers that treat exhaust from primary thickener 

building, sludge storage tanks, and the overflow boxes. 

2.1.1 Odalog Data 
Scrubbers 2, 3, and 4 were sampled at the inlet and outlet with an Odalog H2S logging system for 

seven days; Scrubber 2 was off at the time. While Scrubber 2 was off, air was still passing through 

untreated, as such samples were collected. The Odalog system pulls a sample concurrently from 

the inlet and outlet of the scrubber measuring H2S every minute on two separate detectors. The 

raw Odalog data for Scrubbers 2, 3, and 4 is shown in Appendix D as Figure D-1 and Figure D-2 

for the inlet and outlet of Scrubber 3, respectively, Figure D-3 and Figure D-4 for Scrubber 4 

inlet and outlet respectively. Table 2.1.1.1 shows a summary of the data from the Odalogs and 

grab samples for both H2S and NH3.  

 Table 2.1.1.1 Scrubber 2, 3, and 4 Odalog, Grab Sample H2S and NH3 Data 

Scrubber Location 

H2S (ppb) NH3 

Odalog 
Grab 

Average Maximum 

2 (OFF) 
Inlet 800 2000 ND ND 

Outlet ND ND ND ND 

3 
Inlet 200 2700 6 ND 

Outlet 100 1700 ND ND 

4  
Inlet 100 600 ND ND 

Outlet ND 200 ND ND 

2,3,4 Outlet Not sampled ND ND 
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2.1.2 ORSC Data 
The scrubbers were sampled at the inlet and outlet for ORSCs, shown in Table 2.1.2.1 below; the 

common inlet was used to sample the inlet for the three scrubbers. 

Table 2.1.2.1 Scrubbers 2, 3, and 4 Organic Reduced Sulfur Compound Data 

Scrubber Location 

Organic Reduced Sulfur Compounds (ORSCs) (ppb) 

Total 
Carbonyl 
Sulfide 

Methyl 
Mercaptan 

Dimethyl 
Sulfide 

Dimethyl 
Disulfide 

Carbon 
Disulfide 

Dimethyl 
Trisulfide 

2 (OFF) 
Inlet 22 11 ND ND ND 11 0.3 

Outlet 15 7.5 ND ND ND 7.5 0.1 

3 
Inlet 22 11 ND ND ND 11 0.3 

Outlet 15 7.4 ND ND ND 7.4 0.3 

4  
Inlet 22 11 ND ND ND 11 0.3 

Outlet 28 9.1 ND 6.7 ND 12 0.2 

2,3,4 Outlet 31 5 ND ND 16 7.7 1.7  

2.1.3 VOC Data 
Scrubbers 2, 3, and 4 and were sampled at the inlet and outlet for VOCs shown in Table 2.1.3.1; 

the common inlet was used to sample the inlet for the three scrubbers. 

Table 2.1.3.1 Scrubbers 2, 3, and 4 Volatile Organic Compound Data 

Scrubber Location 

Volatile Organic Compounds (ppb) 

Total Aromatics Halogen Hydrocarbons 
Oxygen and 

Nitrogen 
Aldehydes 

Fatty 
Acids 

Terpenes 
and 

Fragrance 

2 (OFF) 
Inlet 1715 97 12 16 664 684 234 7 

Outlet 647 100 12 22 123 9 233 18 

3 
Inlet 1715 97 12 16 664 17 234 7 

Outlet 712 85 9 38 132 9 290 10 

4 
Inlet 1715 97 12 16 664 684 234 7 

Outlet 801 84 9 33 76 8 501 8 

2,3,4 Outlet 793 130 10 33 126 9 335 19 
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Odor data was collected at the inlet and outlet of Scrubbers 2, 3, and 4.  Data is shown in Table 

2.1.3.2; the common inlet was used to sample the inlet for the three scrubbers.  

 Table 2.1.3.2 Scrubbers 2, 3, and 4 Odor Data 

Scrubber Location 

Odor (D/T) 

Hedonic 
Tone 

Detection 
Threshold 

(D/T) 

Recognition 
Threshold 

(D/T) 

2 (OFF) 
Inlet 2200 1400 0.6 

Outlet 1800 1000 0.9 

3 
Inlet 2200 1400 0.6 

Outlet 4100 2300 -3.8 

4 
Inlet 2200 1400 0.6 

Outlet 780 520 -27 

2,3,4 (Common Stack) Outlet 2,000 1,400 -2.9 

 

2.1.4 Scrubber 2, 3, and 4 Data Summary 
The inspection of the facilities for these scrubbers indicated that they were carefully operated. 

The loading to these scrubbers is low in all categories, however overall performance is also low 

with odor showing a tendency to rise across the scrubber. Mist scrubbers are heavily dependent 

on proper mixing and the residence time within the tank. Therefore, the efficiency of the misting 

nozzle located at the top of the vessel, as well as the airflow through the vessels are paramount 

design considerations. The nozzle assembly should be evaluated every ten years and will 

probably require replacement by 15 years. The measured air flow exceeded the design rate as 

indicated in Table 2.1.4.1 decreasing the residence time in the vessel from 10.7 seconds at the 

design rate to 7.1 seconds.  

 Table 2.1.4.1 Scrubbers 2, 3, and 4 Airflow Data 

Scrubbers 2, 3, and 4 Airflow Data 

Location 
Velocity 
(ft/min) 

Duct 
Diameter 

(in) 

Measured Flow 
(cfm) 

Design Flow 
(cfm) 

Scrubber 2 OFF 48 NA 19,000 

Scrubber 3 2250 48 28,200 19,000 

Scrubber 4 2275 54 28,500 19,000 
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Realistically less than 1000 OUs should be expected in the exhaust of a chemical scrubber and 

optimally about 500 OUs. Scrubber 3 indicates an increase in odor, which is not reflected in the 

analytical data. The H2S trends for all scrubbers showed levels of less than 3 ppm and removal 

rates for scrubbers 3 and 4 at 37% and 67% respectively. Organic reduced sulfur compounds and 

volatile organic compounds were measured in the low ppb range with varied removal rates. The 

decreased residence time in itself would be sufficient to affect the poor H2S and odor level in the 

exhaust, poor “misting” from the nozzle would exacerbate the problem. Excessive airflow creating 

the low residence time along with the condition of the mist nozzles should be evaluated.  

The flow to scrubbers 3 and 4 added up to over 57,000 cfm, however the total flow from the 

primary building plus the sludge storage tanks and the contribution from the 54-in duct from the 

north added up to approximately 40,000, creating a discrepancy of 30%. The total airflow from 

the main 54-in diameter exhaust stack was measured at just over 60,000 cfm, the totals from 

Scrubber 3 and 4 plus the Severn Trent Scrubber 2 (described in the next section) added up to 

over 69,000 making a 15% discrepancy in the measurements. Some additional work is advised in 

investigating and balancing the flow to Scrubbers 2, 3, and 4. 

2.2 Zone 1, Severn Trent Chemical Scrubbers 1 and 2 
These scrubbers are three stage scrubbers. Stage one utilizes sulfuric acid (H2SO4) to remove NH3, 

second stage uses sodium hydroxide (NaOH) to target H2S, and the third stage uses hypochlorite 

(NaOCl) and bleach NaOH as a polishing stage. These scrubbers treat air from the truck loading 

bay adjacent to the dewatering building, centrate, and the cake pump room. The scrubbers are 

duty/stand-by and therefore only one scrubber was operating during sampling, Scrubber Train 

No.2 (ST2) 

Odalog Data 

The raw data is included in Appendix D as Figure D-5 and Figure D-6 for the inlet and outlet of 

Scrubber 2, respectively. H2S and NH3 grab samples data, as well as a summary of the logged 

(Odalog) data for these scrubbers is shown in Table 2.2.1. 

Table 2.2.1 Severn Trent Scrubber 1 and 2, Odalog and H2S and NH3 Grab Sample Data 

Scrubber Location 

H2S (ppb) 
NH3 

(ppb) 

Odalog 
Grab 

Average Maximum 

Scrubber 1 
(OFF) 

Inlet Not Sampled 

Outlet Not Sampled 

Scrubber 2 
Inlet 200 8500 1 8000 

Outlet ND 800 3 ND 
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2.2.1 ORSC Data 
The Inlet and outlet of Scrubber 2 was sampled at the inlet and outlet for ORSCs, shown in Table 

2.2.1.1 below. 

Table 2.2.1.1 Severn Trent Scrubber 1 and 2 Organic Reduced Sulfur Compound Data 

Scrubber Location 

Organic Reduced Sulfur Compounds (ORSCs) (ppb) 

Total 
Carbonyl 
Sulfide 

Methyl 
Mercaptan 

Dimethyl 
Sulfide 

Dimethyl 
Disulfide 

Carbon 
Disulfide 

Dimethyl 
Trisulfide 

Scrubber 1 
(OFF) 

Inlet Not Sampled 

Outlet Not Sampled 

Scrubber 2 
Inlet 255 10 ND 215 ND 12 5.5 

Outlet 24 8.7 ND ND ND 15 0.2 

2.2.2 VOC Data 
Scrubber 2 was sampled at the inlet and outlet for VOCs shown in Table 2.2.2.1. 

Table 2.2.2.1 Severn Trent Scrubber 1 and 2 Volatile Organic Compound Data 

Scrubber Location 

Volatile Organic Compounds (VOCs) (ppb) 

Total Aromatics Halogen  Hydrocarbons 
Oxygen 

and 
Nitrogen 

Aldehydes 
Fatty 
Acids 

Terpenes 
and 

Fragrance 

Scrubber 
1 (OFF) 

Inlet Not Sampled 

Outlet Not Sampled 

Scrubber 
2 

Inlet 776 100 8 16 118 8 319 74 

Outlet 743 117 2 7 423 15 172 13 

 

2.2.3 Odor Data 
Odor data was collected at the inlet and outlet of Scrubber 2; data is shown in Table 2.2.3.1.  

 
 Table 2.2.3.1 Severn Trent Scrubbers 1 and 2 Odor Data 

Scrubber Location 

Odor (D/T) 

Hedonic 
Tone 

Detection 
Threshold 

(D/T) 

Recognition 
Threshold 

(D/T) 

Scrubber 1 (OFF) 
Inlet Not sampled 

Outlet Nor Sampled 

Scrubber 2 
Inlet 15,000 7,900 -5 

Outlet 2,000 1,400 -2.9 
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2.2.4 Severn Trent Scrubbers 1 and 2 Summary 
Like scrubbers 2, 3, and 4, analytically the loading was low, however dimethyl sulfide and 

trimethyl sulfide stand out. Dimethyl sulfide has a detection level of 1 ppb and dimethyl trisulfide 

has a detection limit at 0.01 ppb contributing to the high inlet odor level at 15,000 OUs. Maximum 

H2S levels were sharp spikes that to be removed by over 90% the lower sustained levels some 

breakthrough not expected from a three stage scrubber   Overall odor removal is 98.7% due to 

the more aggressive packed bed dual chemistry design as compared to mist scrubbers.  

Although the scrubber appeared to be well operated, with proper chemistry and a measured air 

flow in reasonable proximity to the design flow as indicated in Table 2.2.4.1, these scrubbers 

should be able to achieve less than 500 OUs at the exhaust on a regular basis. Notwithstanding 

the best attention to chemistry and recirculation rates. There may be inefficiencies in the packing 

or the liquid distribution system, and the performance may be optimized with a thorough 

cleaning and perhaps media and/or nozzle replacement.  

 Table 2.2.4.1 Severn Trent Scrubbers Airflow Data 

Severn Trent Scrubbers Airflow Data 

Location 
Velocity 
(ft/min) 

Duct 
Diameter (in) 

Measured 
Flow (cfm) 

Design Flow 
(cfm) 

Scrubber 1 (OFF) Not Sampled 

Scrubber 2 1800 36 12,800 15,000  

2.3 Zone 2, Siemens LoPro Chemical Scrubbers 1, 2, and 3 
These scrubbers are similar low profile multi stage design as the Severn Trent scrubbers, 

however these are dual stage scrubbers with stage one as sodium hydroxide (NaOH) that focuses 

on H2S removal and sodium hypochlorite (NaOCl) and NaOH in the second polishing stage; the 

LoPro scrubbers treat air from the Screen and Grit Building. The three scrubbers are completely 

installed, however the installation of all the peripheral ductwork was still underway, therefore 

only Scrubber 3 was operating.  

Odalog Data 

The raw data is included in Appendix D as Figure D-7 for the inlet of Scrubber 3. Odalog data, 

and grab samples for H2S and NH3 are summarized for LoPro Units 1, 2, and 3 in Table 2.3.1.  

Table 2.3.1 LoPro Scrubber 3 Odalog Data Summary, H2S and NH3 Grab Samples 

Scrubber Location 
H2S (ppb) NH3 

Odalog Grab 

LoPro 1 
(OFF) 

Inlet Not Sampled 

Outlet Not Sampled 

LoPro 2 
(OFF)   

Inlet Not Sampled 

Outlet Not Sampled 

LoPro 3  
Inlet ND ND 6 ND 

Outlet ND ND ND ND 
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2.3.1 ORSC Data 
Scrubber 3 was sampled at the inlet and outlet for ORSCs, shown in Table 2.3.1.1 below. Scrubbers 1 and 2 
were not running. 

Table 2.3.1.1 Siemens LoPro 1, 2, and 3 Organic Reduced Sulfur Compound Data 

Scrubber Location 

Organic Reduced Sulfur Compounds (ORSCs) (ppb) 

Total 
Carbonyl 
Sulfide 

Methyl 
Mercaptan 

Dimethyl 
Sulfide 

Dimethyl 
Disulfide 

Carbon 
Disulfide 

Dimethyl 
Trisulfide 

LoPro 1 
(OFF) 

Inlet Not Sampled 

Outlet Not Sampled 

LoPro 2 
(OFF) 

Inlet Not Sampled 

Outlet Not Sampled 

LoPro 3 
Inlet 31 10 ND ND ND 20 0.3 

Outlet 12 5 ND ND ND 7 0.2 

 

2.3.2 VOC Data 
Scrubber 3 was sampled at the inlet and outlet for VOCs shown in Table 2.3.2.1.  

Table 2.3.2.1 Siemens LoPro 1, 2, and 3 VOC Data 

Scrubber Location 

VOCs (ppb) 

Total Aromatics Halogen  Hydrocarbons 
Oxygen 

and 
Nitrogen  

Aldehydes 
Fatty 

Acids 

Terpenes 
and 

Fragrance 

LoPro 1 
(OFF) 

Inlet Not Sampled 

Outlet Not Sampled 

LoPro 2 
(OFF) 

Inlet Not Sampled 

Outlet Not Sampled 

LoPro 3  
Inlet 1,032 96 4 41 180 15 443 74 

Outlet 979 89 5 29 569 10 257 16 
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2.3.3 Odor Data 
Odor data was collected at the inlet and outlet of Scrubber 3; Data is shown in Table 2.3.3.1.  

 Table 2.3.3.1 Siemens LoPro 1, 2, and 3 Odor Data 

Scrubber Location 

Odor (D/T) 

Detection 
Threshold 

(D/T) 

Recognition 
Threshold 

(D/T) 

Hedonic 
Tone 

LoPro 1 
(OFF) 

Inlet Not Sampled 

Outlet Not Sampled 

LoPro 2 
(OFF) 

Inlet Not Sampled 

Outlet Not Sampled 

LoPro 3 
Inlet 420 190 -3.6 

Outlet 140 100 -1.9 

 

2.3.4 LoPro Scrubbers 1, 2, and 3 Data Summary 
Scrubber 3 was the only scrubber in operation and is lightly loaded since all building areas are 

not yet connected. The remaining systems are being connected under the Phase III HVAC/Odor 

Control Project. All the inlet parameters were low as represented by the odor data. The data 

indicates a decrease in all parameters (ORSCs, VOCs, and odor) across the scrubber with odor less 

than 200 OUs in the exhaust. The data at these levels is inconsequential because the levels are so 

low and currently there is no reason to believe that they are malfunctioning. Testing should be 

performed when the installation is complete. The exhaust from this source is picked up by a 

dispersion fan and exhausted to the atmosphere. Table 2.3.4.1 shows the airflow data for the 

LoPro scrubbers. 

 Table 2.3.4.1 LoPro 1, 2, and 3 Airflow Data 

LoPro Airflow Data 

Location 
Velocity 
(ft/min) 

Duct 
Diameter (in) 

Measured 
Flow (cfm) 

Design Flow 
(cfm) 

LoPro 1 (OFF) Not Sampled 15,525 

LoPro 2 (OFF) Not Sampled 15,525 

LoPro 31  625 54 10,000 15,525 

1. Measured at the dispersion fan inlet duct 

2.4 Zone 2 Dispersion Fan 
The dispersion fan is located on the roof of the Dewatering Building and collects air from the 

Siemens chemical scrubbers 1, 2, and 3, the fan dilutes and disperses the exhaust vertically at 

high velocity. The effect is a “effective stack height” that mimics the effect of an actual exhaust 

stack. Only odor samples were collected from this source, data is shown in Table 2.4.1.  
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 Table 2.4.1 Dispersion Fan Odor Concentrations 

Scrubber Location 

Odor (D/T) 

Hedonic 
Tone 

Detection 
Threshold 

(D/T) 

Recognition 
Threshold 

(D/T) 

Dispersion Fan 
Inlet1 140 100 -1.9 

Outlet 260 180 -2 

1. Inlet value taken from LoPro 3 exhaust 

2.4.1 Summary Dispersion Fan 
The dispersion fan exhaust odor levels should realistically show a decrease from the chemical 

LoPro scrubber 3 exhaust levels. Odor measurement (olfactometry) is a subjective analysis using 

the human sensory system with a statistical analysis of the results rather than being completely 

analytical. As such it is not unusual to see unexpected odor numbers at such low levels with 

mixed gases. Performance testing once Phase III is complete will provide more significant data. 

2.5 Zone 4, Scrubbers A, B, and C 
Scrubbers A, B, and C ventilate and treat emissions from the primary settling tanks. These 

scrubbers operate as hypochlorite mist scrubbers like Scrubbers 2, 3, and 4.  Only scrubbers A 

and B were functioning during the sampling.  

2.5.1 Odalog Data 
The raw logged H2S data is included in Appendix D as Figure D-8 is the inlet data for all three 

scrubbers, Figure D-9 is the outlet data for Scrubber A, Figure D-10 the outlet data for Scrubber 

B and Figure D-11, the outlet data for Scrubber C. Table 2.5.1.1 shows summarized Odalog data 

as well as both H2S and NH3 grab sample data.  

Table 2.5.1.1 Scrubber A, B, and C Odalog Summary, H2S and NH3 Grab Samples 

Scrubber Location 

H2S (ppm) NH3 

Odalog 
Grab 

Average Maximum 

A 
Inlet1 0.6 10.8 ND ND 

Outlet ND 3.1 ND ND 

B 
Inlet1 0.6 10.8 ND ND 

Outlet ND 12.1 ND ND 

C                     
OFF 

Inlet1 0.6 10.8 ND ND 

Outlet ND ND ND ND 

1. Inlet data from a common inlet 

2.5.2 ORSC Data 
Scrubber A and B were sampled at the inlet and outlet for ORSC, Scrubber C was off. Data is shown in Table 
2.5.2.1 below. 
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Table 2.5.2.1 Scrubbers A, B, and C Organic Reduced Sulfur Compound Data 

Scrubber Location 

Organic Reduced Sulfur Compounds (ORSCs) (ppb) 

Total 
Carbonyl 
Sulfide 

Methyl 
Mercaptan 

Dimethyl 
Sulfide 

Dimethyl 
Disulfide 

Carbon 
Disulfide 

Dimethyl 
Trisulfide 

Scrubber A 
Inlet1 27 ND ND ND ND 18 0.2 

Outlet 26 12 ND ND ND 14 0.3 

Scrubber B 
Inlet1 27 ND ND ND ND 18 0.2 

Outlet 29 ND ND ND ND 20 0.2 

Scrubber C 
(OFF) 

Inlet Not Sampled 

Outlet Not Sampled 

1. Inlet data from common inlet 

 

2.5.3 VOC Data 
Scrubber A and B were sampled at the inlet and outlet for VOCs, Scrubber C was off. Data is shown 

in Table 2.5.3.1. 

 
Table 2.5.3.1 Scrubbers A, B, and C Volatile Organic Compound Data 

Scrubber Location 

Volatile Organic Compounds (VOCs) (ppb) 

Total Aromatics Halogen  Hydrocarbons 
Oxygen 

and 
Nitrogen 

Aldehydes 
Fatty 
Acids 

Terpenes 
and 

Fragrance 

Scrubber A 
Inlet1 5,795 140 3,177 40 998 16 412 12 

Outlet 1,255 106 39 29 397 15 256 11 

Scrubber B 
Inlet1 5795 140 3,177 40 998 16 412 12 

Outlet 10,368 113 75,90 10 1,190 13 251 8 

Scrubber C                     
OFF 

Inlet Not Sampled 

Outlet Not sampled 

1. Inlet Data from a common inlet 

 

2.5.4 Odor Data 
Odor data was collected at the inlet and outlet of Scrubbers A, and B, Scrubber C was off; data is 

shown in Table 2.5.4.1.  
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 Table 2.5.4.1 Scrubbers A, B, and C Odor Data 

Scrubber Location 

Odor (D/T) 

Hedonic Tone Detection 
Threshold 

(D/T) 

Recognition 
Threshold 

(D/T) 

Scrubber A 
Inlet1 3,300 1,900 -1.4 

Outlet 1,900 1,300 0.1 

Scrubber B 
Inlet1 3,300 1,900 -1.4 

Outlet 11,000 6,000 -0.3 

Scrubber C 
(OFF) 

Inlet Not Sampled 

Outlet Not Sampled 

1. Inlet data from a common inlet 

2.5.5 Summary Scrubbers A, B, and C 
Loading to these units included H2S levels with a maximum on a single day at over 10 ppm then 

diminishing amounts, H2S levels increased across Scrubber B. The VOC levels stand out, in 

particular the high levels of halogenated compounds such as perchloroethylene and chloroform at 

the inlet and the unusual high levels of both perchloroethylene and chloroform in the Scrubber B, 

Table 2.5.5.1. The airflow information as well as design flows can be seen in Table 2.5.5.2.  

                        Table 2.5.5.1 Scrubber B Data 

Scrubber B Odor Threshold 
(ppb) Analyte Inlet Outlet 

Chloroform 98 2,764 600 – 1,400,000 

Perchloroethylene 3,076 4,825 2,000 – 71,000 

 
 Table 2.5.5.1 Scrubbers A, B, and C Airflow 

Scrubbers A, B, and C Airflow Data 

Location 
Velocity 
(ft/min) 

Duct 
Diameter (in) 

Measured 
Flow (cfm) 

Design Flow 
(cfm) 

Scrubber A 575 36 4062 11,500 

Scrubber B 1075 36 7595 11,500 

Scrubber C (OFF) Not Sampled 

  

11,500  

The difference in performance and the difference in the exhaust levels of all parameters between 

Scrubber A and Scrubber B is outstanding. The difference in the airflow to Scrubber B is almost 

twice the flow of Scrubber A. 

Mist scrubbers are heavily dependent proper mixing and the residence time within the tank. 

Therefore, the efficiency of the misting nozzle located at the top of the vessel as well as the 

airflow through the vessels are paramount design considerations. The nozzle assembly should be 

evaluated every ten years and will probably require replacement by 15 years. Further the airflow 

from the primary tanks through to the scrubbers should be balanced to provide the correct 

residence time. Scrubber renovation with the correct residence time will not cure the problem of 
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the high levels of chlorinated solvents present in both the inlet and exhaust as these scrubbers 

are not capable of removing such solvents.  

Notwithstanding, regular liquid measurements monitoring for VOCs is recommended at the 

influent diversion chambers to determine if there is the potential for an industrial discharge or 

vapor intrusion in to the sewer. Chloroform and Perchlorethylene are only slightly soluble in 

water and are very volatile and would not necessarily be found in routine liquid samples. 

2.6 Existing Scrubber Inspections 
Inspections of all the existing scrubbers onsite was conducted by Detect Tank Services. The 

inspection consisted of investigating the condition of the exterior, interior, anchors, supports, 

ladders, accessways and connected piping via visual observations and Barcol Hardness Testing.  A 

report for each scrubber is provided with recommendations for rehabilitation if necessary. A 

summary of the inspection results is provided below in Table 2.6.1. The full reports for each tank 

is provided in Appendix E.   

Table 2.6.1 Scrubber Inspection Summary Table 

Scrubber Findings Recommendation 

CSO Scrubber 1 No Deficiencies None 

CSO Scrubber 2 No Deficiencies None 

Screen & Grit Scrubber 1 No Deficiencies None 

Screen & Grit Scrubber 2 No Deficiencies None 

Screen & Grit Scrubber 3 No Deficiencies None 

Severn Trent Scrubber 1 No Deficiencies None 

Severn Trent Scrubber 2 No Deficiencies None 

Primary Thickener Scrubber 2 Exposed Fibers on Exterior Recoat Exterior 

Primary Thickener Scrubber 3 Exposed Fibers on Exterior Recoat Exterior 

Primary Thickener Scrubber 4 Exposed Fibers on Exterior Recoat Exterior 

Primary Settling Scrubber A No Deficiencies None 

Primary Settling Scrubber B Floor and lower two feet had 

Barcol Hardness measurements of 

below 20 

Floor and lower two feet 

recommended to be repaired – 

Repairs scheduled for Spring  

2019 due to weather constraints 

Primary Settling Scrubber C Floor and lower one foot had 

Barcol Hardness measurements of 

below 17, discoloration and 

blistering 

Floor and lower one foot  

recommended to be repaired – 

Completed 

 

Table 2.6.2 Opinion of Probable Construction Cost for Primary Thickener Scrubber Recoat 

Description Opinion of Probable Construction 

Fiberglass Recoat of Three 12’X30’ Scrubbers $150,000 

Contractor Overhead and Profit (15%) $22,500 

Subtotal Material and Labor  $172,500 

Contingency (25%) $43,125 

Soft Costs – Engineering, Construction Admin.  (20%) $34,500 

Total $250,125  
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Section 3 

Fugitive Emission Sources 

Other emission sources are fugitive emissions from tanks and open channels. H2S was logged at 

the South Influent Structure and the North Influent Structure, although the device at the North 

Influent Structure malfunctioned and there is no data from that location. The data logged for the 

South Influent Structure is shown in Table 3.1, the raw data is included in Appendix D, Figure 

D-12. Liquid data for both the North and South Influent Structures in Table 3.2 and the inlet and 

effluent of the primary tanks in Table 3.3. 

 Table 3.1 South Influent Structure Odalog Summary 

Location 
H2S (ppb) Odalog 

Average Maximum 

South Influent Structure ND 2,000 
  

Table 3.2 Liquid Data for the North and South Influent Structures 

Location 
Temperature 

(degC) 
pH 

Dissolved 
Oxygen 
(mg/L) 

Dissolved 
Sulfide 

(mg/L) 

Oxidation 
Reduction 

Potential (mv) 

Southern Control Structure 21.9 7.3 1.3 0.1 -34.7 

Northern Control Structure  21.8 7.3 0.11 0.4 -219  

Table 3.3 Liquid Data from the Primary Tanks 

Location 
Temperature 

(degC) 
pH 

DO 
(mg/L) 

DS- 

(mg/L) 
ORP 
(mv) 

Primary Influent Channel   21.9 7.2 1.7 0.1 -7.8 

Primary Effluent Channel  21.9 7.3 1.3 ND 3.5 

3.1 North and South Influent Structures Summary 
Neither the H2S data nor the liquid data reflect the potential for high hydrogen sulfide levels from 

the South Influent Structure, however the sulfide levels at the Northern Control Structure indicate 

a much higher potential for sulfide development. Septicity decreases across the primary tanks, 

which is unusual since the primary tanks require extended residence time to settle primary 

sludge. Often septicity increases dramatically depending on the level of sludge maintained in the 

tanks. 

3.2 Overflow Box and Centrifuge Room 
Odalog data summary is shown for the overflow box and the Centrifuge room in Table 3.2.1, the 

raw data is included in Appendix D Figure D-12 and Figure D-13 for the Overflow and the 

Centrifuge room respectively. 
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 Table 3.2.1 Miscellaneous Odor Data       

Location 

H2S (ppm) NH3 

Odalog 
Grab 

Average Maximum 

Overflow Tank 0.2 3.6 ND ND 

Centrifuge Room ND 0.4 ND ND 
 

3.3 Overflow Box and Centrifuge Room Summary 
Strictly speaking these spaces do not contribute to offsite odors. The Odalog for the Overflow Box 

was placed over the top of the box away from the inlet of the exhaust duct such that emission 

from the tank are collected. No H2S was measured in the adjoining space with the hand-held 

meter. Low levels of H2S were logged (< 1.0 ppm) in the Centrifuge Room but no H2S was 

measured with the hand-held meter.  

3.4 Fugitive Emissions  
Odor data was collected from emission sources such as the aeration tanks and pressurized vents 

and building spaces such as the DAF building that could exhaust to the outside. These sources are 

not treated however are significant in the dispersion analysis in addition to the scrubber 

exhausts. The odor data from these sources is included in Table 3.4.1. In addition to these 

sources the Sludge storage tanks, located in Zone 1 at the southern end of the plant were 

inspected and it was found that the tanks were under -0.5 in. wc pressure with air entering the 

tanks at the mushroom intake vents. 

 Table 3.4.1. Miscellaneous Fugitive Emissions Odor Data 

Location 

Odor (D/T) 

Hedonic 
Tone 

Dilutions to 
Threshold 

(D/T) 

Recognition 
Threshold 

(D/T) 

Aeration Tanks 2,200 1,500 -1.1 

Aeration Effluent Channel 1,800 1,200 -1.5 

Aeration Influent Vent 2,800 1,900 0.5 

Dissolved Air Flotation (Bay) 2,100 1,300 0.6  

3.4.1 Summary Fugitive Emissions 
The odor levels from these sources are not excessive however the large open area of the Aeration 

Tanks makes it a significant contributor to odor emissions, to a lesser extent the Aeration Tank 

Effluent Channel and an open Dissolved Air Flotation Bay door. The Aeration Influent Vent is a 

mushroom type vent located on the East side of the Aeration Tanks that is pressurized and 

releases air from the influent channel, representing a small contribution to the overall odor. Note 

that the hedonic tone in each case is not extremely low as would be expected with secondary 

wastewater processes. 
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3.5 Flares 
The flares were not measured directly as there is no standard for sampling and measuring odor 

from flares, further, analysis of flare exhaust has proven that the results are unpredictable.  Based 

on consultation with the odor laboratory (St. Croix Sensory) the emissions were assessed a value 

of 10,000 OUs.  With this value the plots showed no offsite effects as shown in Figure 4.4.24 and 

Figure 4.4.34 for the Isopleth Plot and the Frequency Plot respectively for the N flares and 

Figure 4.4.21 and Figure 4.4.36 for the Isopleth Plot and the Frequency Plot respectively for the 

S flare. 

3.6 Smoke Testing 
Smoke visualization testing of the tank covers, pressure relief vents and other potential odor 

sources was performed at the Plant to confirm the integrity of the odor control and ventilation 

systems and identify any leakage as well as proper airflow.  

Testing was conducted utilizing smoke candles. The candles were lit and lowered below the tank 

covers at the hatch locations using the rope and bucket method. The hatches were closed, and any 

leaks were observed. The results of the testing are presented below in Table 3.6.1. 

                                                        Table 3.6.1. Smoke Testing Results 

Location Observation 

Influent Channels Some Leakage 

North Influent Structure Some Leakage 

South Influent Structure Some Leakage 

Primary Tanks No Leakage 

 

3.6.1 South Control Structure 
This structure receives raw wastewater and conveys it to the Screening Building; there is no 

ventilation.  Ventilation of the source with improved gaskets would correct the leakage problem.  

Figure 3.6.1.1 indicates leakage from the cover. 

                                           Figure 3.6.1.1 South Influent Diversion Structure  
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3.6.2 North Control Structure 
The Northern Diversion Structure is also not ventilated and has similar leakage.  Ventilation of 

the source with improved gaskets would correct this problem.  Figure 3.6.2.1 shows leakage at 

the covers. 

           Figure 3.6.2.1 Northern Influent Diversion Structure 

 

 

3.6.3 Grit Tanks 
The grit tanks had transient leaks from the hatches where the smoke candle was placed but 

quickly disappeared, indicating that ventilation was adequate, however improved gasketing is 

recommended. 

 

3.6.4 Grit Effluent Channels 
Leakage was found at the Grit Effluent Channels leading to the Primary Influent Channels, shown 

in Figure 3.6.4.1.  There is no ventilation duct in this section, the leakage is due to poor 

ventilation as well as inadequate gasketing of the hatch. 
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                                  Figure 3.6.4.1 Grit Effluent Channel 

 

3.6.5 Primary Influent Channels 
The Primary Influent Channels showed continuous leakage at the hatches and the equipment 

covers.  This source is ventilated however the pick-up points are located at the primary tanks and 

air may not be captured from the influent channels due to constraints in transition to the Primary 

Tanks themselves.   Primary Clarifier Number 1 was under renovation at the time of sampling and 

that section of influent Channel was not tested.  Figures 3.6.5.1 and 3.6.5.2 show leakage from 

the Primary Influent Channels’ hatches and equipment covers at Primary Tank 2. 

                       Figure 3.6.5.1 Primary Tank Number 2 Influent Channel 

 



Section 3 •  Fugitive Emission Sources  

3-6 

                  Figure 3.6.5.2 Primary Tank Number 2 Influent Channel 

 

Figure 3.6.5.3 shows minimal leakage at the Influent Channels to Primary Tank 3. 

                  Figure 3.6.5.3 Primary Tank 3 Influent Channel 

 

Figures 3.6.5.4 and 3.6.5.5 show smoke testing at the Influent Channels for Primary Clarifier 

Number 4. 
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                     Figure 3.6.5.4 Primary Tanks Number 4 Influent Channel 

 

                     Figure 3.6.5.5 Primary Tanks Number 4 Influent Channel 

 

3.6.6 Primary Clarifiers and Effluent Channels 
The Primary Clarifiers and Effluent Channels showed no leakage indicating good ventilation of the 

headspace. 
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Section 4 

Odor Dispersion Model 

4.1 Introduction 
Atmospheric dispersion modeling is not mandatory for the development of an odor abatement 

plan, but it is an extremely useful tool. Its greatest value comes from the ability it provides to 

assess the relative off-site impacts of proposed control measures. It can be used to provide a 

quantitative answer to the question – to what degree does the facility impact the surrounding 

community? Specifically, off-site peak odor concentrations (defined in odor units, OU) are 

predicted by the dispersion model and then presented as a series of concentric contours, or 

isopleths, which are typically shown on an aerial photograph. 

Contours of odor impact frequency can also be generated from the model predictions. Frequency 

is an effective decision-making criterion and relatively easy to communicate to the public. The 

model calculates off-site impacts for each hour of five representative years over hundreds of 

points on a receptor grid. It therefore accounts for every type of meteorological condition in the 

region. The model can also be queried about specific meteorological conditions of interest.  

Dispersion modeling was performed on the facility using the data gathered from the odor survey. 

The basis for model development, as well as modeling results and findings, are presented in the 

following sections.  

4.2 Modeling Approach 
The modeling approach used in this analysis was selected based on regulatory guidance, 

professional experience, and site requirements. While this analysis was not performed for any 

regulatory requirement, the approach and data used generally meet air quality modeling 

guidelines established by the U.S. Environmental Protection Agency (EPA) and outlined in 

Appendix W to 40 Code of Federal Regulations (CFR) Part 51 (Guideline on Air Quality Models). 

The New York State Department of Environmental Conservation (NYSDEC) does not have specific 

guidance for odor modeling, but it provides general modeling guidance for AERMOD.1 The general 

adoption of regulatory guidelines for odor dispersion modeling efforts that are not driven by 

regulatory requirements is an accepted modeling practice. 

Key components of the modeling effort, including model selection and model inputs, are 

described below. 

4.2.1 Model Selection 
The most recent version of the EPA AERMOD refined dispersion model (Version 16216r) was 

selected to predict odor impacts from the facility. The graphical user interface AERMOD View, 

created by Lakes Environmental, was used to facilitate model setup and post-processing of data.  

                                                                    

1 NYSDEC. 2006. Policy DAR-10: NYSDEC Guidelines on Dispersion Modeling Procedures for Air Quality Impact Analysis. 
Available online at: http://www.dec.ny.gov/chemical/8923.html [Accessed on November 14, 2017]. 

http://www.dec.ny.gov/chemical/8923.html
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AERMOD was selected for this analysis because it: 

▪ Is the required EPA model for all refined regulatory analyses for receptors within 50 

kilometers of a source; 

▪ Is a refined model for facilities with multiple sources, source types, and building-induced 

downwash; 

▪ Uses actual representative hourly meteorological data; 

▪ Incorporates direction-specific building parameters that can be used to predict impacts 

within the wake region of nearby structures; 

▪ Allows the modeling of multiple sources together to predict cumulative downwind impacts; 

▪ Provides for variable emission rates; 

▪ Provides options to adjust the one-hour impact to a peak impact less than one-hour; and, 

▪ Allows the use of large receptor grids, as well as discrete receptor locations. 

4.2.2 Modeling Protocol 
The AERMOD input file was setup to produce concentration output for one-hour averaging 

periods. This is the smallest averaging period that can be calculated accurately with a one-hour 

meteorological observation interval. Because odor is an “instantaneous” phenomenon, an 

averaging time of five minutes is typically calculated. For this model, the one-hour average 

concentrations predicted by AERMOD were converted to five-minute peak concentrations using 

the “one-fifth power law.” The ratio of concentrations for the different time intervals is equal to 

the inverse ratio of the averaging periods raised to the one-fifth power: 

𝐶𝑝 = 𝐶𝑚(𝑡𝑚 𝑡𝑝⁄ )
0.2

 

where: Cm = the modeled concentration, 

 Cp = the predicted concentration, 

 tm = 60 minutes, and 

 tp = 5 minutes. 

All one-hour concentrations were multiplied by 1.64 to determine the predicted concentrations at 

a five-minute interval. 

Regulatory default options adopted for the model include: 

▪ Use stack-tip downwash (except for building downwash). Stack-tip downwash is an 

adjustment of the actual stack release height for conditions when the gas exit velocity is 

less than 1.5 times the wind speed. For these conditions, the effective release height is 
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reduced a bit, based on the diameter of the stack and the wind and gas exit velocity. This 

option applies to point sources only. 

▪ Incorporate the effects of elevated terrain. Elevated terrain options were selected to be 

consistent with regulatory default options and to account for any slight changes in terrain 

between receptor and source base elevations. 

▪ Use the missing data and calms processing routines. The model treats missing 

meteorological data in the same way as the calms processing routine, i.e., it sets the 

concentration values to zero for that hour, and calculates the short-term averages 

according to EPA’s calms policy, as set forth in the Guidelines. Because we are only 

interested in one-hour averages, concentrations predicted with calm or missing data would 

not affect model results. 

AERMOD can assign sources to a rural or urban category to allow specified urban sources to use 

the effects of increased surface heating under stable atmospheric conditions. As specified in 

USEPA modeling guidance, the land-use characteristics within a 3-kilometer radius of the project 

site define the classification of the region. Sites in which at least 50% of the surrounding area is 

heavily developed are Urban. Single family houses do not count as heavily developed and the EPA 

has an extensive list of specifics for this classification. The Yonkers site is less than 50% heavily 

developed due to the being such a large portion of the surrounding 3km. For this area, roughly 

30% is developed, well below the Urban setting threshold. Largely due to the forested area on the 

far side of the Hudson River and the river itself, the rural dispersion classification was selected 

for the purposes of this model. 

Odor Source Parameters 

Data for all odor sources sampled at the facility were included in the modeling analysis. Figure 

4.2.1 shows the sources overlaid on an aerial photo. Table through 4.2.3 summarize the existing 

source characteristics modeled across each modeling scenario. The sampling data presented in 

the tables reflect a single sampling event. While the ideal sampling program would include more 

than one event, most sampling programs conducted for purposes like this study are limited to 

single sample events. 

▪ Baseline: This scenario represents the conditions resulting from the current operation of 

the Westchester County Wastewater Treatment Plant. Sources include the main stacks 2, 3, 

4 common exhaust; a flare; the dispersion flare exhaust port; the screenings bay door; the 

A, B, C stacks common exhaust; the DAF bay door; the secondary influent vent; the 

secondary effluent tanks; the secondary aeration tanks; and an N-Flares (north) unit. 

▪ Scenario 1: This scenario represents the conditions resulting from an alternative operating 

scenario of the plant. The scenario contains all sources in the baseline except the N-Flares 

unit. 

▪ Scenario 2: This scenario represents the conditions resulting from an alternative operating 

scenario of the plant. The scenario contains all sources in the baseline except the DAF bay 

door. 
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▪ Scenario 3: This scenario represents the conditions resulting from an alternative operating 

scenario of the plant. The scenario contains all sources in the baseline except the screenings 

bay door. 

▪ Scenario 4: This scenario represents the conditions resulting from an alternative operating 

scenario of the plant. The scenario contains all sources in the baseline except that emissions 

of odor from the A, B, C stacks common exhaust port has been controlled. 

As indicted in Table 4.2.1-4.2.3, sources were either modeled as point, volume, or area sources. 

These different source types can be further described as follows: 

▪ Area sources – These sources generally include tanks and other horizontal surfaces. Area 

source dimensions were estimated from georeferenced digital aerial photographs and from 

site drawings. Heights were estimated from field observations, site drawings, or Google 

Earth Pro. 

▪ Volume sources – These sources generally include building openings, such as doors and 

other vertical surfaces. Volume source dimensions were obtained from site drawings or 

were estimated from field observations or measurements taken by CDM Smith staff in the 

field. 

▪ Point sources – Point sources include stacks like odor control discharge stacks. Release 

heights and stack diameters were obtained from site drawings. Airflows were obtained 

from stack specifications or measurements taken by CDM Smith staff in the field. 

Point sources require a stack or release height, an internal diameter, a gas exit velocity, 

and a gas temperature. The exit velocity is often calculated from a fan or blower capacity 

and the internal diameter. The model can assign the ambient temperature for non-buoyant 

gases. 

Source emission rates were estimated from sampled odor concentrations and airflow rates. The 

basis for airflow rates used in the model varied according to source as follows:  
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Figure 4.2.1 Sources Overlaid on Aerial Photo
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▪ Quiescent surfaces – Emission rates for un-aerated tanks such as the uncovered aeration 

basins were based upon the flux chamber rate used during sampling.  

▪ Aerated and ventilated areas - For sources with mechanical aeration or ventilation, airflow 

rates were determined based upon specified equipment airflows (i.e., aeration rates or 

odor control equipment treatment volumes).  

AERMOD can calculate aggregate impacts from all sources, as well as from individual sources or 

combinations thereof. For this modeling effort, like sources were combined according to use (e.g., 

aeration basin). 

Table 4.2.1 Point Source Parameters and Emission Rates 

Source ID 
Emission 
Source 

Release 
Height (ft) 

Diameter 
(ft) [a] 

Exit 
Temperature 

Air Flow 
(cfm) 

Odor 
Strength 

(OU) 

Emission 
Rate 

(OU/s) 

MS234 Main Stack 
2,3,4 

41.27 4.5 ambient 63,585 1,400 39,722 

FLARES2 Flare 44.06 2 ambient 200 10,000 949 

DISFAN Dispersion 
Fan 
Exhaust 

40.00 4.4 ambient 46,000 260 5,644 

CEABC [b] A, B, C 
Common 
Exhaust 

41.30 3 ambient 31,400 6,450 95,622 

CEABCR [c] Controlled 
A, B, C 
Common 
Exhaust 

41.30 3 ambient 31,400 600 8,895 

INFVENT Secondary 
Influent 
Vent 

1.52 2.1 ambient 500 2,800 661 

NFLARES N-Flares 27.90 2.0 ambient 615 10,000 2,906 

Notes: 
[a] Diameter calculated from the projected air flow rate and exit velocity for each source. 
[b] CEABC represents the uncontrolled exhaust of the A, B, C stacks common exhaust port. It is modeled in the 

Baseline scenario, as well as Scenarios 1 through 3. 
[c] CEABCR represents the controlled exhaust of the A, B, C stacks common exhaust port. It is modeled in Scenario 4 

only. 

Key: cfm = cubic feet per minute; ft = feet; OU = odor units; OU/s = odor units per second 

  



 Section 4 •  Odor Dispersion Model  

4-7 

 

Table 4.2.2 Volume Source Parameters and Emission Rates 

Source ID 
Emission 
Source 

Release 
Height (ft) 

Width (ft) Length (ft) 
Air Flow 

(cfm) 

Odor 
Strength 

(OU) 

Emission 
Rate 

(OU/s) 

SCRBAY Screenings 
Bay Door 

5.68 12 10 1200 1,200 680 

DAFBAY DAF Bay 
Door 

1.48 15 14 2100 2,100 2,082 

Notes: 
[a] NYSDEC has not established specific guidance for the modeling of vertical odor sources as volumes; therefore, 

established AERMOD modeling guidance for modeling vertical odor sources as volumes by the San Joaquin Valley 

Air Pollution Control District was used.2 

Key: cfm = cubic feet per minute; ft = feet; OU = odor units; OU/s = odor units per second 

Table 4.2.3 Area Source Parameters and Emission Rates 

Source ID 
Emission 
Source 

Release 
Height 

(ft) 

Width 
(ft) 

Length 
(ft) 

Total 
Area 
(ft2) 

Air Flow 
(m3/s/m2) 

Odor 
Strength 

(OU) 

Emission 
Rate 

(OU/s/m2) 

EFFLU Effluent 7.61 16 721 11,536 6.47E-04 1,800 [a] 1.16 

AERTNKS Aeration 
Tanks 

2.31 680 176 119,680 1.42E-03 2,200 3.13 

Notes: 
[a] Odor strength was measured by means of a flux chamber a rate of 5 L/min and an opening of 0.129 square meters. 

Key: cfm = cubic feet per minute; L/min = liters per minute; ft = feet; OU = odor units; OU/s = odor units per second 

4.2.3 Receptor Grid 
A critical step in model development is the establishment of a receptor grid for the study area. 

Based upon model inputs, the model calculates both the number and strength of odor 

exceedances at each receptor node. 

Receptors were located every 500 meters, extending 20 kilometers to the east and west, and 20 

kilometers from the north and south from the facility center. Additionally, receptors were placed 

every 25 meters along the facility property line. The resulting receptor grid contained 6,483 

receptors, excluding receptors that would lie within the facility. Terrain elevations were obtained 

and assigned to receptors using the Lakes AERMOD View terrain processor (AERMAP utility). 

Figure 4.2.2 presents the receptor grid.  
  

                                                                    

2 SJVAPCD. 2017. Modeling Guidance. Available online at: 
http://www.valleyair.org/busind/pto/Tox_Resources/Modeling%20Guidance.pdf [Accessed on January 8, 2018]. 

http://www.valleyair.org/busind/pto/Tox_Resources/Modeling%20Guidance.pdf
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Figure 4.2.2 Receptor Grid 
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4.2.4 Meteorological Data 
Five years (2012 to 2016) of actual hourly data were created with the EPA’s AERMET version 

16126 meteorological preprocessor. Hourly surface data were obtained from the Teterboro 

Airport (Weather Bureau Army Navy [WBAN] Number 94741), the closest meteorological station 

to the facility with representative conditions.3 Upper air sounding data in Forecast Systems 

Laboratory (FSL) format were obtained from New York City, New York (WBAN Number 94703).4 

The AERMINUTE utility was used to process 1-minute Automated Surface Observing System 

(ASOS) wind data and Integrated Hourly Data (ISHD) from the surface station to generate the 

hourly averages of wind speed and wind direction. Consistent with EPA guidance, an ASOS 

threshold wind speed of 0.5 meters per second (m/s) was used.5 U.S. Geological Survey (USGS) 

land cover data were processed with the AERSURFACE utility to produce surface characteristic 

values.  

The hourly surface dataset shows that there are 1,081 calm hours and 111 missing hours (99.75 

percent completeness). The average surface wind speed is 3.42 meters per second (7.65 miles per 

hour) and occurs most frequently out of the north west. Figure 4.2.3 presents a wind rose of the 

surface data. 

4.2.5 Output Options 
AERMOD can predict concentrations for one-hour, three-hour, eight-hour, 24-hour, period, and 

annual averaging times. As described earlier, one-hour average concentrations were converted to 

five-minute average concentrations to simulate instantaneous odor concentrations. This analysis 

assumes that exceedances of 7 OU for five-minute averaging time concentrations constitute a 

“nuisance” condition (7 OU is an accepted value below which odors are not generally noticeable). 

Nuisance is defined by three specific measures: spatial extent, magnitude, and frequency. The 

spatial extent is used to determine which areas are impacted most. The area of impact is shown 

graphically with isopleth maps. The second measure, magnitude, denotes the strength of a 

problem. The third measure, frequency, is used to describe the persistence of a problem. All three 

measured criteria are essential to evaluate the level of the nuisance. 

To quantify frequency, the number of exceedances at each receptor point is counted. Each 

receptor has the potential of up to 43,848 “hits,” or exceedances of the 7 OU five-minute odor 

nuisance threshold, as there are 8,760 hours in a year, except for leap years.  

                                                                    

3 National Centers for Environmental Information. 2017. Land-Based Station Data. FTP Access: Integrated 
Surface Hourly Data Base (3505). Available online at: https://www.ncdc.noaa.gov/data-access/land-based-
station-data [Accessed on October 24, 2017]. 
4 National Oceanic and Atmospheric Administration. 2017. NOAA/ESRL Radiosonde Database. Available 
online at: https://ruc.noaa.gov/raobs/ [Accessed on October 24, 2017]. 
5 EPA. 2013. “Use of ASOS meteorological data in AERMOD dispersion modeling.” March 8. Available online 
at: https://www3.epa.gov/scram001/guidance/clarification/20130308_Met_Data_Clarification.pdf 
[Accessed on October 24, 2017]. 

https://www.ncdc.noaa.gov/data-access/land-based-station-data
https://www.ncdc.noaa.gov/data-access/land-based-station-data
https://ruc.noaa.gov/raobs/
https://www3.epa.gov/scram001/guidance/clarification/20130308_Met_Data_Clarification.pdf
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Figure 4.2.3 Wind Rose of Surface Data 
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The main output file presents maximum concentrations at each receptor. AERMOD will produce a 

file containing the highest predicted concentration at each receptor for the five years of 

meteorology data (PLOTFILE option). The model is also capable of producing data files containing 

receptor and hour information for those concentrations which exceed a predetermined threshold 

(MAXIFILE option). These outputs were analyzed to interpret results and conclusions of the 

dispersion modeling analysis. 

4.3 Modeling Results 
As noted above, odor nuisance impacts are not only quantified by the absolute maximum 

concentration, but also by the frequency of their occurrence. The maximum five-minute odor 

impact represents the most noticeable or worst odor. The spatial extent represents the number of 

receptors where the 7 OU odor threshold is exceeded at least once. The frequency value (in units 

of receptor-hours) represents the total number of occurrences in the modeled year where the 7 

OU odor threshold was exceeded at all modeled receptors. The total number of receptor-hours 

modeled is 284,266,584 (6,483 total receptors and 43,848 modeled hours). 

Four modeling scenarios were modeled to evaluate differences in odor emissions and mitigation 

effectiveness. These scenarios evaluated: 1) halted operation of the N-Flares unit; 2) closed DAF 

bay door; 3) closed screenings bay door; and 4) Improvement of the A, B, C stacks common 

exhaust. 

4.3.1 Predicted Odor Impacts  
Table 4.3.1 presents the results of the dispersion modeling using a 7 OU odor impact threshold 

for each scenario. The baseline, scenario 3, and scenario 4 has the highest peak odor magnitudes 

at 606 OU/m3. The next highest peak odor magnitude was for scenario 1 at 605 OU/m3. Scenario 

2 has the lowest odor magnitude at 596 OU/m3. The odor magnitude is the level that is found 

closest to the source generally within the plant boundary. The highest spatial event was modeled 

under the baseline with 1,017 receptors exceeding the 7 OU threshold at least once. Scenarios 3, 

2, and 1 has the next highest spatial events at 1,016, 1,003, and 1,000 receptors respectively. 

Scenario 4 has the lowest spatial event at 334 receptors impacted. This parameter includes all 

receptors as indicated in Figure 4.2.2, including those within the plant boundary. The highest 

frequency of impacts was modeled under the baseline with 489,004 exceedances of the 7 OU/m3 

thresholds. Scenarios 3, 1, and 2 has the next highest frequencies at 481,426, 481,259, and 

471,452 exceedances respectively. Scenario 4 has the lowest frequency of impacts at 340,112 

exceedances. These values include all receptors within and surrounding the plant boundary as 

indicated in Figure 4.2.2. 

  



Section 4 •  Odor Dispersion Model  

4-12 

Table 4.3.1 Odor Modeling Results with 7 OU as the 5-Minute Odor Threshold 

Source 
Description 

Magnitude Spatial Extent Frequency 

Max 5-Minute 
Odor Impact (1) 

(OU/m3) 

Number of 
Receptors > 7 

OU/m3 

Percentage of 
Receptors (2) (%) 

Number of 
Impacts > 7 

OU/m3 

Percentage of 
Possible 

Occurrences (3) 
(%) 

Baseline 

Sources 01-
10 (Total 
Plant) 

606 1,017 15.7% 489,004 0.2% 

      

Scenario 1 

Sources 01-
09 (No N-
Flares) 

605 1,000 15.4% 481,259 0.2% 

      

Scenario 2 

Sources 01-
05 and 07-
10 (No DAF 
Bay Door) 

596 1,003 15.5% 471,452 0.2% 

      

Scenario 3 

Sources 01-
03 and 05-
10 (No 
Screenings 
Bay) 

606 1,016 15.7% 481,426 0.2% 

      

Scenario 4 

Sources 01-
10 (Source 
5 
Controlled) 

606 334 5.2% 340,112 0.1% 

      

Individual Sources 

Source 9, 
Aeration 
Tanks 

589 204 3.1% 244,442 0.1% 

Source 5, A, 
B, C 
Common 
Exhaust 

155 227 3.5% 136,982 <0.1% 

Source 1, 
Main Stack 
2,3,4 

47 102 1.6% 33,948 
<0.1% 

Source 6, 
DAF Bay 
Door 

35 23 0.4% 12,505 
<0.1% 

Source 7, 
Secondary 

35 10 0.2% 4,914 <0.1% 
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Source 
Description 

Magnitude Spatial Extent Frequency 

Max 5-Minute 
Odor Impact (1) 

(OU/m3) 

Number of 
Receptors > 7 

OU/m3 

Percentage of 
Receptors (2) (%) 

Number of 
Impacts > 7 

OU/m3 

Percentage of 
Possible 

Occurrences (3) 
(%) 

Influent 
Vent 

Source 8, 
Effluent 

19 54 0.8% 2,370 <0.1% 

Source 4, 
Screenings 
Bay 

15 3 <0.1% 2,644 <0.1% 

Source 5, 
Controlled 
A, B, C 
Common 
Exhaust 

9 2 <0.1% 8 <0.1% 

Source 10, 
N Flares 

8 4 0.1% 8 <0.1% 

Source 3, 
Dispersion 
Fan Exhaust 

8 2 <0.1% 3 <0.1% 

Source 2, 
Flare 

2 0 0.0% 0 0.0% 

Notes: 
(1) The maximum individual impact may not occur at the same receptor during the same 5-minute period as the total 

plant impact. 
(2) The maximum number of possible receptors is 6,483. 
(3) The maximum number of possible occurrences is 284,266,584 (6,483 receptors x 43,848 hours of meteorological 

data) 

 

Isopleths maps, Figures 4.4.5 through 4.4.35, presented at the end of this section, illustrate the 

magnitude (strength), frequency, and geographic extent of odor impacts from modeled odor 

sources at the facility. 
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4.4 Odor Dispersion Model Summary 
Odors that become a nuisance are the result of the effect of different ingredients, including the 

character of the odor, the intensity of the odor, the duration of the odor, and the frequency of the 

episodes. The accumulation of the various ingredients shown in Figure 4.4.4 will result in a 

complaint. Odor Character is the “smells like” term that is used, also called descriptors; less 

familiar odors or odors perceived to come from wastewater processes will tend to be considered 

more offensive. Hedonic Tone indicated in the preceding tables is a relative measurement of 

unpleasantness determined by the panelists without knowledge of the source; Hedonic Tone 

differs from Character. The Duration of the odor is the length of time the odor is perceived a short 

duration odor may be easily ignored while a long duration odor could become a quality of life 

issue. The odor Intensity is the strength of the odor, and combined with the character of the odor 

can offensive. A short duration of a fecal odor is offensive however even a long duration from a 

bakery could be considered inoffensive. Frequency may drive mist odor complaints; occasional 

odor excursions may be explained by accidental discharges however frequent odor events are 

likely to be perceived as a problem that requires some remedy and will elicit a compliant to be 

certain it is understood that the odor is persistent. 

There are few odor standards throughout the United States, Table 4.4.1 shows the known laws. 

For the odor limits there may also be additional requirements regarding duration, frequency etc. 

depending on the state. Notwithstanding an odor level of less than 7 OUs is generally considered a 

target. 

              

  

Figure 4.4.4. Odor Pyramid 
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  Table 4.4.1 Representative State Odor Laws 

State Odor Level (OUs) Reference 

Colorado Residential: 7 Commercial: 15 

Department of Public Health and 
Environment 
Regulation No. 2 (2013)  Odor 
Emission 

Connecticut 7 

Department of Environmental 
Protection 
Section 22a-174-23 (2006)  Control of 
Odors 

Illinois Residential: 8 Commercial: 24 
Environmental Protection Agency 
Chapter I, Part 245  Odors 

Delaware Value not Stipulated 

Natural Resources & Environmental 
Control 
Title 7, 1119  Control of Odorous Air 
Contaminants 

Kentucky 7 
Environmental Protection Agency 
Title 401, Chapter 53:010  Ambient Air 
Quality Standards 

Nevada 8 

Department of Conservation and 
Natural Resources 
NAC Chapter 445B.22087  Air Controls 
- Odor 

North Dakota 7 

Department of Health - Div. of Air 
Quality 
Chapter 33-15-16  Restriction of 
Odorous Air Contaminants 

West Virginia Not Stipulated 

Department of Environmental 
Protection 
Chapter 2, Section 11  Ambient 
Standards for Odors 

 

The location of the plant near the residential area to the east is problematic as the prevailing 

winds are from the southwest and northwest as indicated in the wind rose in Figure 4.2.3. The 

baseline Isopleth plot that shows lines of odor concentration, Figure 4.4.5, indicates odor 

concentrations at 10 OUs or less to the east. The associated Baseline frequency map, Figure 4.4.6, 

indicates excursions above 7 OUs of up to 500 times over 5 years. The odor complaint map shown 

in Figure 4.4.37 reflects the effect of the emissions effect.  

Scenarios 2, 3, and 4 were developed to determine whether any normal range of activity could be 

contributing to the offsite effects. Since the model is “built” alternate scenarios can be modeled in 

the future. A further discussion of the offsite effects directly to the east for each scenario: 

  

https://www.colorado.gov/pacific/sites/default/files/5-CCR-1001-4.pdf
http://www.ct.gov/deep/lib/deep/air/regulations/mainregs/sec23.pdf
http://il.eregulations.us/iac/t35_pt245_sec.245.121/
http://regulations.delaware.gov/AdminCode/title7/1000/1100/1119.pdf
http://www.lrc.ky.gov/kar/401/053/010.htm
http://www.leg.state.nv.us/nac/nac-445b.html#NAC445BSec22087
http://www.legis.nd.gov/information/acdata/pdf/33-15-16.pdf?20150505210158
http://www.dep.wv.gov/daq/planning/Documents/45-04.pdf
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• Scenario 1: Isopleth and frequency map, Figure 4.4.7 and Figure 4.4.8 respectively, 

show the baseline model with the flares off and show no change to the offsite effects. The 

data shows a strong odor effect to the east with odor levels as high as 50 OUs and 

potential for 500 occurrences of odor levels greater than 7 OUs over 5 years. 

• Scenario 2: Isopleth and frequency map, Figure 4.4.9 and Figure 4.4.10 respectively, 

show the baseline model with the DAF Building Bay doors closed; minor effect is shown. 

Note that Scenario 2 is closer to what should be considered actual baseline because the 

DAF is exhausted to odor control and under a negative pressure and in addition the DAF 

Bay doors are closed unless a delivery is required. 

• Scenario 3: Isopleth and frequency map, Figure 4.4.11 and Figure 4.4.12 respectively, 

show the baseline model with the Screening Building Bay doors closed; minor effect is 

shown. Similar to Scenario 2 the Screenings Bay is exhausted to odor control and under a 

negative pressure and in addition the Screening Bay doors are closed unless the dumpster 

is to be removed. 

• Scenario 4: Isopleth and frequency map, Figure 4.4.13 and Figure 4.4.14 respectively, 

show the baseline model with the exhaust from scrubbers A, B, and C optimized. Greater 

effect is shown however not sufficient to bring the offsite odors below 7 OUs; 40 OUs are 

indicated to the east. More significantly the frequency of excursions greater than 7 OUs 

are reduced from 400 occurrences in 5 years to 40.  

An inspection of the source data from the modeled sources for their offsite effect to the east 

indicate that the aeration tanks with the influent channel vent are the strongest emission sources, 

Scrubbers A, B, and C operating at their current treatment rate are next followed by the common 

exhaust for Scrubbers 2, 3, and 4 and the Severn Trent scrubber. The offsite concentrations from 

Scrubbers 2, 3, and 4 would provide odor levels at 10 OUs to the east and therefore with some 

improvement would not pose a problem. Figure 4.4.15 and Figure 4.4.26 for the isopleth plot 

and the frequency plot, respectively indicate that the aeration tanks will remain a problem 

notwithstanding the correction of scrubbers’ performance throughout the plant with levels as 

high as 50 OUs and frequency of exceeding 7 OUs over 500 times per year. 

A summary of the identified odor sources under the baseline conditions are provided in Table 

4.4.2. 

Table 4.4.2 Summary of Identified Odor Sources  

Source Frequency Magnitude 

Primary Settling Tank Scrubbers 
A, B & C 

High (100 times/year) Moderate (40 Odor Units) 

Aeration Tanks High (100 times/year) Moderate (50 Odor Units) 

Scrubber 2, 3 and 4 w/ Severn 
Trent Scrubber 2 

Moderate (20 times/year) Low (20 Odor Units) 

Flares None None 

Screen and Grit Scrubbers None None 

Note: Magnitude is based on a 5-minute interval and the frequency is based on occurrences greater 

than 7 odor units/m3 .  
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Section 5 

Grit Tanks and Primary Settling Tanks Maintenance 

Improvements 

When tanks are taken out of service, and residual material such as grit, sludge and scum can 

release odors into the atmosphere. Typically, when tanks are being drained the tank covers are 

opened to allow the plant staff to manually spray down the interior of the tanks as well as to 

provide additional ventilation. In reviewing this procedure, two options were identified for 

mitigating these odors. The first option is to install an automatic wash down system, which would 

assist with the removal of and conveyance of residual material while keeping the covers closed, 

allowing for odors to remain contained while the tanks are being taken down.   The second option 

is to increase the airflow rates in the tanks being taken out of service and conveying that air to 

scrubbers to avoid fugitive odors.  

5.1 Grit Tank Servicing 
The three scrubbers currently servicing this area are Siemens LO/PRO Scrubbers 1, 2 and 3 sized 

for 15,525 CFM each and service the Screen and Grit areas. As the air flow from this area is well 

below the total design flow of the system, the existing scrubbers are anticipated to be adequate to 

treat any additional odors associated with the Grit Tanks being taken out of service. When airflow 

and odor data was collected during the sampling program, only one scrubber was in operation.  

When a grit tank is taken out of service, an additional scrubber should be taken out of standby 

mode and placed into operation. This will allow for increased airflow in the grit tank that is being 

drained and cleaned, while the covers remain closed. To facilitate the ventilation, dampers will 

need to be added or adjusted so that airflow is increased in the tank being taken out of service. 

When the tank has been fully drained an automatic washdown cycle can be initiated. Once the 

washdown is complete, the covers can be opened for inspection. When the tank covers are 

opened, the additional scrubber if in standby mode, should be turned on to pull any odorous air in 

the tank through the odor control units instead of being allowed to escape through the open 

covers. Any additional washdown of the tank can then be performed by plant staff, through the 

openings.  When the tank is ready to be placed back into service the covers would be closed and 

ventilation would be returned to normal operation.  

5.2 Primary Settling Tank Servicing 
The three scrubbers servicing the Primary Tanks are sized for 11,500 CFM each. Based on the 

results of the odor control sampling, it is recommended that these scrubbers be retrofitted with 

packed media or replaced as they are nearing the end of their useful life. The retrofit of the 

existing scrubbers with packed media should be considered a near term option since it can be 

implemented in a short timeframe and is a less costly option to achieve more efficient odor 

removal. It is recommended that one of the existing scrubbers would be retrofitted, reevaluated 
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for efficiency, and then a determination on whether the other two scrubbers should be retrofit or 

replaced. 

5.2.1 Primary Scrubber Packed Media Retrofit 
Scrubbers A, B, & C are designed as mist scrubbers and have no internal packing material.  The 

odor removal mechanism for mist scrubbers is based on misting the chemical reactants with 

compressed air into the empty vessel where they contact the odorous air molecules; this process 

is inherently inefficient.  Packed tower scrubber design relies on the odorous molecules in the air 

making contact on a liquid film of the chemical reactants located on plastic packing material.  The 

movement of odorous sulfur compounds into the liquid film is enhanced by the high pH of the 

solution.   

The mist scrubber and packed tower scrubber have different design criteria to size the vessel.  

Mist tower designs are primarily a function of residence time, packed tower vessel diameters are 

based on velocity (400 – 500 ft/min), the height of the vessel is based on the height of the packing 

base, which is a function of the inlet H2S levels and performance requirements (percent removal).    

Renovation of a mist tower scrubber to a packed tower design can be achieved with 

modifications.  Table 5.2.1 shows the basic conversion calculations for primary tank mist 

scrubbers (A, B, & C), and shows that a single mist tower vessel could accommodate the entire 

total of 23,000 cfm that scrubbers A, B, & C treat, operating as two duty and one stand-by.  This 

further supports the recommendation to only retrofit one scrubber initially.  The height of the 

existing towers would accommodate a sump, ten feet of packing, and an irrigation nozzle 

assembly, enough to treat the design H2S load.  

                                                  Table 5.2.1. Chemical Scrubber Calculations 
 
 
 

 

   

 

Considerations for modification are: 

 

• Storage Tank capacity may have to be increased. 

• Chemical pump capacity may have to be increased.  

• Vessel Structure:  

o The vessel will require an analysis by a structural engineer that specializes in 

fiberglass design to confirm the ability of the existing tower to accommodate 

renovation with the additional loads on the sidewall from the addition of packing 

material.     

o Supports for internal grating and will be required inside the vessel. 

o Additional nozzles (flanged pipe fittings) will be required to be installed on the vessel 

to accommodate recirculation piping, make-up water piping, drainage piping, 

chemical addition piping, pH and ORP probes. 

Scrubber 
Diameter 

(ft) 

Mist Tower 

Design Airflow 

(cfm) 

Packed Tower 

Airflow at 400 

ft/min (cfm) 

A 12 11,500 45,216 

B 12 11,500 45,216 

C 12 11,500 45,216 
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o Manways will be required in the sidewall of the tank to facilitate the addition and 

removal of packing media. 

• Recirculation Pumps.  Duty/Stand-by recirculation pumps that recirculate the chemical 

solution from the vessel sump to the irrigation nozzles located in the top of the tower are 

required. 

Table 5.2.2 Opinion of Probable Construction Cost 

Description Opinion of Probable Construction 

Packing Media, supports, piping, pumps, manways for one scrubber $100,000 

Contractor Overhead and Profit (15%) $15,000 

Subtotal Material and Labor  $115,000 

Contingency (25%) $28,750 

Soft Costs – Engineering, Construction Admin.  (20%) $23,000 

Total $166,750 

 

5.2.2 Primary Scrubber Replacement 
If the retrofit of one of the existing scrubbers does not yield the desired results, more efficient, 

single or dual stage scrubbers are recommended for this replacement. These new scrubbers 

would be sized to not only treat the airflow from normal operation, but also have the ability to 

increase capacity when a tank is being taken out of service. Similar to the Grit Tanks, automatic 

washdown stations would be installed to allow the tanks being taken out of service to be washed 

down without the covers being opened. While washdown occurs, ventilation in tanks being taken 

out of service would be increased to treat the any odorous air. This would be accomplished by 

installing new dampers to pull additional air from the out-of-service tank(s). When the tank has 

been fully drained, an automatic washdown cycle can be initiated.  Following the washdown, the 

covers would be opened for inspection. When the tank cover(s)are opened, the additional 

scrubber capacity would be utilized to pull any odorous air in the tank through the odor control 

units instead of being allowed to escape through the open covers. The tank would then be washed 

down further by the Plant, through the openings. When the tank is ready to be placed back into 

service, the covers would be closed, and ventilation would be returned to normal operation. 

Table 5.2.3 Opinion of Probable Construction Cost 

Description Opinion of Probable Construction 

Odor Control Scrubbers Fabrication and Installation $1,612,500 

Contractor Overhead and Profit (15%) $241,875 

Subtotal Material and Labor  $1,854,375 

Contingency (25%) $463,593 

Soft Costs – Engineering, Construction Admin.  (20%) $370,875 

Total $2,688,843 

 

5.3 Washdown System Components 
The automatic washdown systems consist of spray nozzles which oscillate through 

predetermined positions. The nozzle movement is propelled with pressurized water, avoiding the 
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need for motorized systems. These nozzles would be installed at strategic locations along the 

length of the tanks and piped to a central automatic washdown skid. The skid would consist of a 

control panel, pumps, and zone control valves. Zones could be configured to spray different 

sections of the tank as it drains or zoned strictly by tank. One limitation of this system is that the 

plant water being utilized must have a low turbidity for the nozzles to operate properly without 

the risk of clogs that would prevent oscillation. The nozzles can be fitted with magnetic gearboxes 

to reduce the frequency of seal replacements. See Figure 5.3.1 for the washdown system drive 

and Figure 5.3.2 for the nozzle. Costs for the automated washdown nozzles are approximately 

$20,000 each and the pump skid and controls are approximately $100,000. The estimated cost for 

installing washdown systems for the grit tanks are below.  

 

Table 5.3.1 Opinion of Probable Construction Cost 

Description Opinion of Probable Construction 

Automatic Washdown Stations (six) $120,000 

Control Skid, Pumps and Piping $100,000 

Contractor Overhead and Profit (15%) $33,000 

Subtotal Material and Labor  $253,000 

Contingency (25%) $63,250 

Soft Costs – Engineering, Construction Admin.  (20%) $50,600 

Total $366,850 

 

Figure 5.3.1 Washdown System Drive                         Figure 5.3.2 Washdown System Nozzle 
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Section 6 

Aeration Tank Cover and Odor Control  

Since the modeling results found that the aeration tanks are one of the largest odor sources at the 

facility, the installation of covers for the Aeration Tanks as well as new odor control scrubber 

units were investigated as a potential mitigation measure. This proposed solution would reduce 

the amount of odors leaving the site from the Aeration Tanks and provide a single monitoring 

location for odors generated by these tanks.  

6.1 Aeration Tank Covers 
The proposed aeration tank covers would be similar to the configuration of the existing Primary 

Tank covers.  To cover the 24 basins (23-foot wide by 200-foot long) approximately 111,600 

square feet of open area needs to be covered. The same anodized aluminum cover design would 

be utilized as the Primary Tank covers. Figure 6.1 Yonkers WWTP Site Plan provides the location 

of the Aeration Tanks and Figure 6.2 provides the current configuration of the Aeration Tanks.   

Details of the original construction of the Aeration Tanks is provided in Figures 6.3 Aeration and 

Final Tanks Plan at El 9.00, Figure 6.4 Aeration and Final Tanks Sectional Plan, Figure 6.5 

Aeration and Final Tanks Partial Sectional Plan Area 1, and Figure 6.6 Partial Sectional Plan Area 

4. Figure 6.7 below illustrates a similar cover design at another facility. 

           Figure 6.7 Aluminum Tank Covers 
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Figure 6.1 Yonkers WWTP Site Plan  

 

 
 
 
 
 
 
Figure 6.2 Yonkers Aeration Tank Plan 
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Figures 6.3 Aeration and Final Tanks Plan at El 9.00 
 

 

 
 
 
Figure 6.4 Aeration and Final Tanks Sectional Plan 
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Figure 6.5 Aeration and Final Tanks Partial Sectional Plan Area 1 
 

 

 
 
Figure 6.6 Partial Sectional Plan Area 4 
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The same manufacturer of the existing anodized aluminum covers for the Primary Tanks, 

Hallsten, was contacted for information on new covers for the Aeration Tanks. The proposed 

covers would be anodized aluminum supported by mounting brackets attached to the load 

bearing portion of the T-wall separating the basins, see Figure 6.7 Aluminum Tank Covers and 

Figure 6.8 Cover Mounting Brackets. A detail for the mounting brackets can be seen in Figure 6.9 

          Figure 6.8 Cover Mounting Brackets 

 
 

         Figure 6.9 Cover Mounting Bracket Detail 
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6.2 Aeration Tank Odor Control 
With the Aeration Tanks being covered, new odor control units would be required to treat any 

odorous air leaving the headspace above the water surface through ventilation. The size of the 

new odor control units would be based on the aeration rate plus 15%. Existing aeration rates 

range from 40,000 CFM to 50,000 CFM. The new odor control system would be sized for 46,000 

CFM to 57,500 CFM. The same existing LO/PRO units which are working effectively at the Plant 

were selected to treat the odors from the potential new covers over the Aeration Tanks.  The 

largest units are the LP-6500 sized for 19,000 CFM each. To treat the high end of the flow range 

three units would be installed, with one additional as standby, for a total of four.  

6.3 Opinion of Probable Cost 
Cost estimates for the covers are estimated using a base price for the material as $65 per square 

foot from the manufacturer. Installed price is $77 per square foot, with 111,600 square feet of 

tank area. The budget price for the odor control units is $268,750 each, or $1,075,000 and 

installation is estimated to double that cost. The opinion of probable construction cost is provided 

in Table 6.3.1. 

Table 6.3.1 Opinion of Probable Construction Cost 

Description Opinion of Probable Construction 

Odor Control Scrubbers Fabrication and Installation $2,150,000 

Cover Fabrication and Installation $8,593,200 

Contractor Overhead and Profit (15%) $1,611,480 

Subtotal Material and Labor  $12,354,680 

Contingency (25%) $3,088,670 

Soft Costs – Engineering, Construction Admin.  (20%) $2,470,936 

Total $17,914,286 
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Section 7  

Sludge Loading Bay Ventilation 

To confirm the ventilation in the Sludge Loading Bay, Mechanical Testing Group (MTI) was 

contracted to perform testing and balancing in this building. This testing was conducted on March 

25, 2019. A summary of the results is presented below in tabular form. As indicated in the table, 

the measured flows were found to be higher than the design flows. To determine the air changes, 

the volume of the Sludge Loading Bay is calculated and compared to the design and actual 

airflows. The air changes were calculated at 14 ACH.  

Table 7.1 Sludge Loading Bay Ventilation Results 

 

 

 

Table 7.2 Sludge Loading Bay Air Changes 

 

 

Although the ventilations rates are adequate in the space, some improvements to the circulation 

patterns in the room are suggested.  It is noted that the ducting for Supply Fan 1 does not have 

registers. Without them, the flow cannot be evenly distributed throughout the room. This is 

demonstrated by the air flows ranging from 529 CFM to 1554 CFM at different locations where 

the supply air exits the ducting. The design intent of this ducting was to supply 870 CFM per 

register. Therefore, registers should be added to the supply fan ducting. Additionally, to ensure 

supply air reaches the east side of the first floor, registers should be aimed near the lower portion 

of the east wall. Adding the registers will improve the distribution of supply air into the room and 

directing them as described will improve circulation for a minimal cost. These registers are 

anticipated to cost less than $1,000 each, therefore they can be purchased and installed by the 

facility or be included as part of an existing capital project.  

 

 

Fan Design Flow Measured Flow 

Supply Fan 1 4,350 CFM 6,009 CFM 

Supply Fan 2 4,800 CFM 4,435 CGM 

Exhaust Fan 1 15,275 CFM 20,746 CFM 

Dimension Value 

Length 88 Feet 

Width 30 Feet 

Height 32.25 Feet 

Volume 85,140 Cubic Feet 

Measured Flow 1,244,760 CFH 

Air Changes 14 ACH 
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Appendix A 

Reference Guide to Odor Thresholds for Hazardous 

Air Pollutants Listed in the Clean Air Act 

Amendments of 1990  
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Appendix B 

Odor Sampling Plan  
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Odor Sampling for Yonkers

Preliminary Sampling Locations and Methods

Site Plan
Key Location

Vapor-Phase Sampling Liquid-Phase Sampling

Notes

H2S
(Interscan/

Jerome) OdaLog
Methyl

Mercaptan Ammonia H2S TRS Odor (1) Velocity(2)

Temperature

(deg C) pH
DO

(mg/L)
Sulfide
(ppm) ORP

ZONE 1

Primary Thickener
Building

Atmospheric readings
throughout the building,
velocity at any openings

Min 3 readings 1 1

Primary Sludge Thickener
No. 1

Atmospheric readings, further
samples as necessary

Min 3 readings

Primary Sludge Thickener
No. 2

Atmospheric readings, further
samples as necessary

Min 3 readings

Primary Sludge Thickener
No. 3

Atmospheric readings, further
samples as necessary

Min 3 readings

Primary Sludge Digester
No. 1

Atmospheric readings, further
samples as necessary

Min 3 readings

Primary Sludge Digester
No. 2

Atmospheric readings, further
samples as necessary

Min 3 readings

Primary Sludge Digester
No. 3

Atmospheric readings, further
samples as necessary

Min 3 readings

Sludge Storage Tank No. 1
Atmospheric readings, further
samples as necessary; confirm
location of Bio-Kat inject, see
if can sample before and after

Min 3 readings

Sludge Storage Tank No. 2
Atmospheric readings, further
samples as necessary; confirm
location of Bio-Kat inject, see
if can sample before and after

Min 3 readings

Dewatering Building
Atmospheric readings

throughout the building,
velocity at any openings

Min 3 readings 1 1

Sludge Loading Area
Atmospheric readings

throughout the area, velocity
at any openings, get sampling

when loading

Min 3 readings

Primary Sludge Thickener
Building Chemical Mist
Scrubber No. 1 (2)
influent

One scrubber used for Odor,
TRS; maybe a composite, will

determine onsite
Min 3 readings 1 1 1 1

Primary Sludge Thickener
Building Chemical Mist
Scrubber No. 1 (2)
effluent

One scrubber used for Odor,
TRS; maybe a composite, will

determine onsite
Min 3 readings 1 1 1 1

Primary Sludge Thickener
Building Chemical Mist
Scrubber No. 2 (3)
influent

Min 3 readings

Primary Sludge Thickener
Building Chemical Mist
Scrubber No. 2 (3)
effluent

Min 3 readings 1 1



Odor Sampling for Yonkers

Preliminary Sampling Locations and Methods

Site Plan
Key Location

Vapor-Phase Sampling Liquid-Phase Sampling

Notes

H2S
(Interscan/

Jerome) OdaLog
Methyl

Mercaptan Ammonia H2S TRS Odor (1) Velocity(2)

Temperature

(deg C) pH
DO

(mg/L)
Sulfide
(ppm) ORP

Primary Sludge Thickener
Building Chemical Mist
Scrubber No. 3 (4)
influent

Min 3 readings

Primary Sludge Thickener
Building Chemical Mist
Scrubber No. 3 (4)
effluent

Min 3 readings 1 1

Dewatering Building
Multi-Stage Scrubber No.
1 influent (Severn Trent)

One scrubber used for Odor,
TRS; maybe a composite, will

determine onsite
Min 3 readings 1 1 1 1

Dewatering Building
Multi-Stage Scrubber No.
1 effluent (Severn Trent)

One scrubber used for Odor,
TRS; maybe a composite, will

determine onsite
Min 3 readings 1 1 1 1

Dewatering Building
Multi-Stage Scrubber No.
2 influent (Severn Trent)

Min 3 readings

Dewatering Building
Multi-Stage Scrubber No.
2 effluent (Severn Trent)

Min 3 readings

ZONE 2
South Control Structure Min 3 readings 1 1 1 1 1 1 1
North Control  Structure Min 3 readings 1 1 1 1 1 1

Screening and Grit
Building

Atmospheric readings
throughout the building, min
of 3, velocity at any openings

Min 3 readings 1

Screening and Grit
Building - Ductwork Min 3 readings

Screening and Grit
Building - Influent
Channels

Min 3 readings

Screening and Grit
Building - Bar Screens Min 3 readings

Screenings and Grit
Storage Min 3 readings 1 1

Screenings and Grit
Building Scrubber  No.1
influent (Siemens)

One scrubber used for Odor,
TRS; maybe a composite, will

determine onsite;
Recommended per previous

report; confirm in use

Min 3 readings 1 1

Screenings and Grit
Building Scrubber No.1
effluent (Siemens)

Min 3 readings 1 1

Screenings and Grit
Building Scrubber No.2
influent (Siemens)

Min 3 readings



Odor Sampling for Yonkers

Preliminary Sampling Locations and Methods

Site Plan
Key Location

Vapor-Phase Sampling Liquid-Phase Sampling

Notes

H2S
(Interscan/

Jerome) OdaLog
Methyl

Mercaptan Ammonia H2S TRS Odor (1) Velocity(2)

Temperature

(deg C) pH
DO

(mg/L)
Sulfide
(ppm) ORP

Screenings and Grit
Building Scrubber No.2
effluent (Siemens)

Min 3 readings

Screenings and Grit
Building Scrubber No.3
influent (Siemens)

Min 3 readings

Screenings and Grit
Building Scrubber No.3
effluent (Siemens)

Min 3 readings

Dispersion Fan Exhaust Min 3 readings 1 1
Aerated Grit Chamber No.
1 Min 3 readings

Aerated Grit Chamber No.
2 Min 3 readings

Aerated Grit Chamber No.
3 Min 3 readings

ZONE 3
Primary Influent Channel Min 3 readings 1 1 1 1 1 1

Primary Settling Tank No.
1

One tank used for Odor, TRS;
maybe a composite, will

determine onsite
Min 3 readings 1 1 1 1 1

Primary Settling Tank No.
2 Min 3 readings

Primary Settling Tank No.
3 Min 3 readings

Primary Settling Tank No.
4 Min 3 readings 1 1 1 1 1

South Chlorine Contact
Tank No. 1 Min 3 readings

South Chlorine Contact
Tank No. 2 Min 3 readings

Zone 3 Mist Scrubber No.
1 (A) influent 

One scrubber used for Odor,
TRS; maybe a composite, will

determine onsite
Min 3 readings 1 1 1 1

Zone 3 Mist Scrubber No.
1 (A) effluent

One scrubber used for Odor,
TRS; maybe a composite, will

determine onsite
Min 3 readings 1 1 1 1

Zone 3 Mist Scrubber No.
2 (B) influent Min 3 readings 1 1

Zone 3 Mist Scrubber No.
2 (B) effluent Min 3 readings 1 1

Zone 3 Mist Scrubber No.
3 (C) influent Min 3 readings 1 1

Zone 3 Mist Scrubber No.
3 (C)effluent Min 3 readings 1 1

ZONE 4
Secondary Sludge
Digester No. 1 Min 3 readings



Odor Sampling for Yonkers

Preliminary Sampling Locations and Methods

Site Plan
Key Location

Vapor-Phase Sampling Liquid-Phase Sampling

Notes

H2S
(Interscan/

Jerome) OdaLog
Methyl

Mercaptan Ammonia H2S TRS Odor (1) Velocity(2)

Temperature

(deg C) pH
DO

(mg/L)
Sulfide
(ppm) ORP

Secondary Sludge
Digester No. 2 Min 3 readings

Secondary Sludge
Digester No. 3 Min 3 readings

Secondary Sludge
Digester No. 4 Min 3 readings

Secondary Sludge
Digester No. 5 Min 3 readings

Secondary Sludge
Digester No. 6 Min 3 readings

Digester Overflow Box No.
1 influent Min 3 readings

Digester Overflow Box
Effluent Stack Min 3 readings 1 1 1

Digester Overflow Box No.
2 Min 3 readings

Digester Overflow Box No.
3 Min 3 readings

Digester Overflow Box No.
4 Min 3 readings

Digester Overflow Box No.
5 Min 3 readings

Digester Overflow Box No.
6 Min 3 readings

Digester No. 1 Pressure
Relief Vent Min 3 readings

Digester No. 3 Pressure
Relief Vent Min 3 readings

Digester No. 3 Pressure
Relief Vent Min 3 readings

Digester No. 4 Pressure
Relief Vent Min 3 readings

Digester No. 5 Pressure
Relief Vent Min 3 readings

Digester No. 6 Pressure
Relief Vent Min 3 readings

Settled Sewage Control
Structure Min 3 readings

North Chlorine Contact
Tank No. 1 Min 3 readings

North Chlorine Contact
Tank No. 2 Min 3 readings

Floatation Thickener
Building

Atmospheric readings
throughout the building, min
of 3, velocity at any openings;
one composite for TRS, Odor

Min 3 readings 1 1 1 1

ZONE 5



Odor Sampling for Yonkers

Preliminary Sampling Locations and Methods

Site Plan
Key Location

Vapor-Phase Sampling Liquid-Phase Sampling

Notes

H2S
(Interscan/

Jerome) OdaLog
Methyl

Mercaptan Ammonia H2S TRS Odor (1) Velocity(2)

Temperature

(deg C) pH
DO

(mg/L)
Sulfide
(ppm) ORP

Aeration Tanks Influent
Channel  Vent Min 3 readings 1

Aeration Tank No. 1
One tank used for Odor, TRS;

maybe a composite, will
determine onsite

Min 3 readings 1 1

Aeration Tank No. 2 Min 3 readings
Aeration Tank No. 3 Min 3 readings
Aeration Tanks Min 3 readings
Final Settling Tanks
Influent Channel Min 3 readings 1

Final Settling Tanks
Influent Channel Min 3 readings

Waste Gas Burner Not sure how this will  work 1
ZONE 6

South Yonkers Screen
House

Atmospheric readings
throughout the building

Min 3 readings

Totals 4 0 15 17 13 16 0 5 5 5 5 5
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Odor Sampling Map 
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A-B-C
Scrubbers

2-3-4 Scrubbers

Severn Trent
Scrubbers
Train 1-2

S
iem

ens
S

crubbers

Scrubbers 2-3-4 (all duty): Treating
primary thickeners, sludge storage

tanks, overflow boxes

Severn Trent Train 1-2 (duty
stand-by): Truck loading bay,

Centrate, cake pumps

Siemens Scrubbers:  Screen
& Grit Bldg

Scrubbers A-B C:
Primaries

Dispersion
Fans

Zone 1Zone 2Zone 3Zone 4
Zone 5
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Odalog Data 
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Figure 1. Inlet to Scrubber 3 
2



Figure 2. Outlet of Scrubber 3



Figure 3. Inlet to Scrubber 4



Figure 4.  Outlet of Scrubber 4



Figure 5. Severn Trent Scrubber 2 Inlet Odalog Data



Figure 6. Severn Trent Scrubber 2 Outlet Odalog Data



Figure 7. Siemens Scrubber 3 Odalog Inlet



Figure 8.  Scrubber A , B, and C Odalog Inlet



Figure 9. Scrubber A Odalog Outlet



Figure 10. Scrubber B Odalog Outlet



Figure 11. Scrubber C (not operating) Odalog Data





Figure 12.  South Influent Structure Odalog Data



Figure 13.  Dewatering Building Interior Odalog data


