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Introduction and Purpose 

 

The Port of Anacortes (Port) was issued an Order of Approval to Construct (OAC – or air quality 

permit) from the Northwest Clean Air Agency (NWCAA) in September 2010 for shipping up to 

300,000 metric tons of prilled sulfur per year from its Pier 2 facility on 4
th

 Street in Anacortes; 

the permit is included as Attachment A. A condition of the permit requires monitoring of 

hydrogen sulfide gas (H2S) due to concerns about potential odor impacts to neighboring 

properties.  

 

Hydrogen sulfide odor measurements are representative of concentrations in the ambient air that 

are detectable and recognizable to people. The odor threshold for H2S in a laboratory setting, 

where H2S is mixed with carbon filtered odor-free air, is 0.47 parts per billion (ppb). In the 

outdoor ambient air, H2S is recognizable to people at 5 to 10 ppb. The Port has prepared this 

monitoring plan to describe the procedures to operate and maintain a monitoring system capable 

of measuring low levels of H2S.  

 

This monitoring plan meets the condition as stated in the permit: “the Port shall procure all 

necessary instrumentation for measurement, calibration, data acquisition and storage; as well as 

establish an acceptable sampling location within the plant boundary. The Port shall submit a 

monitoring plan, subject to approval by the NWCAA. The monitoring station must be 

operational prior to commencement of prilled sulfur loading operations”. 

 

The Port and its air quality consultant (CH2M HILL) worked with NWCAA to identify a 

monitoring system that would meet the permit requirement for low level H2S detection and also 

be a reliable, cost-effective, and informative tool for measuring H2S levels on and near Pier 2. 

The only monitor that met the criteria is the OdoSulf; an automated H2S monitoring system 

developed by Odotech Inc. Data from the monitoring system will be collected and stored and 

will be available in near real time on the Port’s website. 

 

A copy of this Monitoring Plan is available to the public on the Port’s website at: 

http://www.portofanacortes.com/sulfur.shtml 

 

 

Key members of the Port of Anacortes project team are: 

 

John Hachey, Director of Operations 

Josh Beaner, Maintenance Supervisor 

Connie Thoman, Environmental Administrator 

http://www.portofanacortes.com/sulfur.shtml
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Description of Odor Monitoring System 

 

The Port has selected the OdoSulf monitoring system, an automated H2S monitoring system 

developed by Odotech Inc. of Montreal, Canada. Data from the monitoring system will help the 

Port and NWCAA respond to questions from the public and track down potential sources of H2S 

odors. The OdoSulf monitoring system is briefly described below. Additional specifications and 

a parts list for the equipment are provided in Attachment B. 

 

Some of the key features of the OdoSulf system include: 

 

 Automated central monitoring of H2S emissions; 

 Display of odor concentrations; 

 Display of weather data from the meteorological station installed on Pier 2; 

 Atmospheric H2S dispersion modeling; 

 Real-time, 24/7 H2S plume display 

 Signaling of key personnel through email or smart phone when pre-set H2S 

concentrations are exceeded; 

 Data log and history of H2S dispersion; 

 Alert Points.  

 

The OdoSulf monitoring system measures H2S emissions at the source and collects onsite 

weather data. The data is entered into EPA’s AERMOD dispersion modeling program to model 

and display an H2S atmospheric dispersion plume from the emission source. The software system 

includes a window that will display a map of the facility and show the H2S dispersion plume in 

different colors according to the H2S concentration ranges detected. The emission data and 

dispersion plume are measured and displayed approximately every 4 minutes; this information is 

planned to be available for the public to view on the Port’s website. The modeled plume will 

allow the Port to quickly determine whether H2S is likely to cause an off-site odor impact. In 

addition, when H2S concentrations reach certain levels at preselected areas around the pier and at 

the perimeter monitor on the east side of Randy’s Restaurant parking lot, “alerts” will be sent to 

Port and Metropolitan Stevedore Company staff so action can be taken.  

 

The monitoring system also includes a weather station that will measure and record current and 

historical values of temperature, wind velocity, atmospheric pressure, relative humidity and solar 

radiation. 

 

 

Site Selection and Installation 
 

The system consists of the following components: 

 

 Two SulfNoses (H2S detectors) 

 Weather Station 

 Central Control Unit (OdoSulf server) 
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SulfNose:  One SulfNose will be placed near the emission source - next to the truck dump 

hopper - to detect and collect H2S concentrations in ambient air (see Figure 1). The source level 

SulfNose is designed to measure from 0 parts per million (ppm) to 100 ppm (1 ppm = 1,000 

ppb), and will be set up to measure at the expected concentrations of 10 ppb to 1,000 ppb by 

scaling the analyzer to use a span of 0 ppm to 10 ppm. The sensor uses a chemical film 

technology that does not require any type of regeneration or recalibration within the first six 

months of operation. 

 

The measured concentration at this site will be used to estimate the emissions from both the truck 

dump and the ship loader. The truck hopper dump site is stationary (unlike the ship loader which 

moves) has access to power, and is safe from vehicle traffic. This H2S emission concentration 

will be input into an AERMOD dispersion model to predict the concentration of H2S downwind 

of the site.  

 

The second SulfNose will be placed on a utility pole on Port property on the east side of Randy’s 

Restaurant parking lot. This location provides a direct line from the loading operation to the 

Port’s nearest neighbor. This perimeter detector will monitor and record H2S concentrations at 

that specific location and will measure H2S levels from 0.2 ppb to 300 ppb. The data from this 

monitor will not be incorporated into the plume modeling software but will display a reading of 

actual H2S levels. This information will work as an audit of the plume concentrations. The 

modeled concentration and the measured concentration at the perimeter location are not expected 

to be exactly the same, but when the wind is blowing directly at the perimeter monitor the results 

could be compared to the results predicted by AERMOD as a check to ensure that the system is 

working properly. 

 

Weather Station:  The weather station consists of an anemometer that measures and records wind 

speed and direction, a radiation shield to facilitate accurate temperature and humidity readings, 

and a rain collector. The weather station will be located on Pier 2 just inside the right side of the 

entry gate.   

 

Central Control Unit:  The OdoSulf modeling server will be located in the maintenance building 

on Pier 2. The computer will receive data from the SulfNoses and the weather station via 

wireless communication and will produce a display on selected Port computers of the H2S 

atmospheric dispersion plume over the loading area, Pier 2, and surrounding area if applicable.  

 

 

Assessment and Response Actions 
 

H2S Measurements 

 

In the outdoor ambient air, H2S is recognizable to people at 5 to 10 ppb. The Port will set up the 

OdoSulf System with “alert points” every 25 meters around the perimeter of Pier 2. There will 

also be an alert point at the perimeter monitor near T Avenue and 3
rd

 Street. The Port will 

program the OdoSulf system to send out alerts if the concentration of H2S at any of these points 

exceeds 8 ppb for 2 consecutive readings (which corresponds to 4 minutes). The alerts will be in 

the form of e-mails to Port and Metropolitan Stevedore staff computers and/or smart-phones. The 
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contact information for Port staff is located below. Staff will check the levels shown on the 

modeled plume from remote computers and will determine whether the loading operation needs 

to be slowed or stopped until H2S levels are reduced. 

 

Port Contacts: 

 

John Hachey, Director of Operations: 360.661.1672 

Josh Beaner, Maintenance Supervisor: 360.661.6274 

Connie Thoman, Environmental Administrator: 360.299.1818 

 

 

Data Management 
 

This section discusses the measurement range and accuracy of the data as well as how the data 

will be handled and recorded. 

 

Data Measurement Range and Accuracy 

 

The SulfNose H2S monitors come in two measuring ranges: Range A: 0 – 300 ppb, Range B: 0-

100 ppm. The detection limit for Range A is 2 ppb with an accuracy of plus or minus 10 percent. 

 

Data Representativeness 
 

The H2S measurements are representative of concentrations in the ambient air that are detectable 

and recognizable to people.  In the ambient air, H2S is recognizable to people at 5 to 10 ppb 

(0.005 to 0.01 ppm). 

 

Data Comparability 

 

The perimeter SulfNose will monitor and record H2S emissions coming from the Pier toward 

Cap Sante Head. The data from this monitor will not be incorporated into the modeling software 

but will display a reading of actual H2S levels at that location. This information can be compared 

to the predicted plume concentrations from the loading area. The model concentration and the 

measured concentration at the perimeter location are not expected to be exactly the same, but 

close enough to ensure that the system is working properly. 

 

Documentation and Records 
 

OdoSulf operates via a dedicated OdoSulf computer server. The weather and SulfNose data are 

recorded every 4 minutes in a DataBase Management System. The operator may then extract all 

recorded data via the OdoSulf software in an easy to use .csv format.  The recorded data will be 

backed up onto an external USB drive on a monthly basis.  
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Quality Control (QC) Requirements 
 

Field QC Checks 

 

Odotech Inc recommends that operators of the OdoSulf system follow the procedures described 

below. It is also recommended that the operator check the sensors every other month. 

 

Best practice check point procedure for H2S sensors (range 0 -300 ppb) 

 

1. Requirements:  

a. 1 H2S Cylinder at 200 ppb 

b. Cylinder pressure regulator  

c. 1 Nalophan bag 30 or 60 litres 

d. 2 meters Teflon Tubing and Fittings 

2. Mount tubing fitting to the cylinder regulator 

3. Set pressure regulator to 5 psi 

4. Fill up the Napholan bag to ¾ full –do not over fill the bag! 

5. Record the time  

6. Expose the OdoSulf nose for 15 minutes with the Nalophan bag 

7. Repeat steps 4 thru 6 for each sulfNose (0 – 300 ppb) 

8. Check system value based on the time taken at exposure 

9. Option 1: If the readings are less than 10% of error of check point value, then the sensor 

is operating within its norms 

Option 2: If the readings are greater than 10% of the error check point value, the sensor is 

not operating within the norms. Replacement of the sensor may be necessary.  

 

Best practice check point procedure for H2S sensors (range 0 - 10 ppm) 

 

1. Requirements:  

a. 1 H2S Cylinder at 5 ppm 

b. Cylinder pressure regulator  

c. 1 Nalophan bag 30 or 60 litres 

d. 2 meters Teflon Tubing and Fittings 

2. Mount tubing fitting to the cylinder regulator 

3. Set pressure regulator to 5 psi 

4. Fill up the Napholan bag to ¾ full –do not over fill the bag! 

5. Record the time  

6. Expose the OdoSulf nose for 15 minutes with the Nalophan bag 

7. Repeat steps 4 thru 6 for each sulfNose (0 – 10 ppm) 

8. Check system value based on the time taken at exposure 

9. Option 1: If the readings are less than 10% of error of check point value, the sensor is 

operating within its norms 

Option 2: If the readings are greater than 10% of the error check point value, then the 

sensor is not operating within the norms. Replacement of the sensor may be necessary.  

 

The Port may also choose to repeat these procedures using zero air, or air that contains no H2S.  

The demonstration of the procedure and training of the Port of Anacortes personnel is included 
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in the Odotech training program. A monitoring station audit may be conducted by the NWCAA 

as per Appendix A of the NWCAA Regulation. Station access will be granted to the NWCAA 

upon request. 

 

Data Analysis QC Checks 

 

Odotech and the Port will periodically review the data collected to look for trends or 

irregularities in the data. 

 

 

Inspection and Maintenance 
 

The inspection and maintenance procedures for the SulfNoses and the weather station are briefly 

described below. The Port also has a 1-year warranty from Odotech that includes replacement or 

repair of any and all defective components and materials. 

 

SulfNose Maintenance 

 

Sensors:  The H2S sensors found in the SulfNoses are expected to need replacement once they 

reach or exceed 5000 ppmh, (ex: average exposure @ 100 ppb => 5000 ppmh/0.1 ppm = 50,000 

hours or 5 years).  Following factory recommendations, Odotech will replace the H2S sensor inside 

each SulfNose after a 6-month working period with a new factory calibrated H2S sensor. 

 

Filter:  The 30 micron filter found immediately before the H2S sensor is expected to need 

replacement approximately every one to two months, depending on the environmental conditions it 

is exposed to. For the Port’s environment, Odotech recommends replacing the 30 micron filter 

every other month. 

 

Pump:  The 12 volt pump found in the SulfNose is expected to need replacement every 2 years. 

Odotech remotely verifies the status of the pump and ensures that its vaccum and speed are kept at 

optimal levels. 

 

Weather Station 

 

The Weather Station, manufactured by Davis Instruments, comes with a standard NIST traceable 

certification obtained at the Davis Instruments test laboratory. The Weather Station calibration 

certificate is valid for up to one year, provided that the recommended preventive maintenance 

procedures are followed. Odotech will re-certify the station annually. 

 

Anemometer:  Approximately every 4 to 6 months, Port staff will remove the wind cups and 

clean the exposed portion of the shaft with a damp cloth or cotton swab. The wind cups must be 

cleaned with water and a mild liquid detergent and rinsed thoroughly before replacing. Do not 

use or add grease, oil, or a spray lubricant or any kind. 

 

Radiation Shield:  For maximum accuracy of temperature and humidity readings, the radiation 

shield should be cleaned of dust, debris and insects at least once a year. 



 

 

Rain Collector:  For greatest accuracy, clean several times a year. Dust and debris can 

accumulate on the tipping buckets, affecting its operation. 

 

Solar Radiation Sensor:  Dirt on the diffuser at the top of the sensor can affect its accuracy. As 

often as is practical, dust with a soft dry brush. When necessary, use a damp cloth or cotton swab 

to clean around the rim. 

 

The OdoSulf
® 

system is covered by a 1-year warranty on parts and related labor. After the first 

year, the Port will purchase an extended warranty contract with Odotech. Under the contract, 

Odotech undertakes correction of any operating defect due to a flaw in the design, material or 

workmanship except where the defect is due either to material supplied by the purchaser, or to a 

design imposed by the purchaser. 

During the warranty and extended warranty period, Odotech’s after-sales service coverage 

includes: 

 Callback next business day for any troubleshooting request call; 

 Action by an authorized Odotech representative in the event of a defect covered by the 

warranty (telephone, email, remote access or on site, as needed). 

 

 

Training 
 

Odotech will provide training to Port personnel on the operation and maintenance of the OdoSulf 

monitoring system. The training includes the following modules: 

 

• Introduction to Odotech and the OdoSulf System  

– eNose (sensor array, calibration process, etc.)  

– Weather Station  

– Modeling Software  

• Discussion of the Ports site specific OdoSulf system 

– positioning of each SulfNose, etc.  

• Software training (with slides and also using the software on site)  

– How it works  

– Alert points  

– Extracting data  

– Remote monitoring (access) by Odotech  

• Discussion of other potential issues 

– Software updates  

– Adding SulfNoses  

– Generating Reports 

• Maintenance training session 

 



 

 

 

Attachment A 

 

NWCAA Order of Approval to Construct 

(Air Quality Permit) 
 


