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1.0 OVERVIEW 
The San Antonio River Authority (SARA) owns and operates the Martinez II Wastewater 
Treatment Plant (WWTP) located at 1720 FM1516, Converse, TX 78109. In response to 
community odor complaints, SARA contracted with CP&Y, Inc. (CP&Y) to conduct an odor 
evaluation and subsequent odor investigation at the Martinez II WWTP, the adjacent Texas 
Landfill Management, LLC (TLM) Compost Facility and the surrounding area. These odor 
activities were conducted by representatives from CP&Y and subconsultant Trinity Consultants, 
Inc. (Trinity) from March 28, 2019 to August 9, 2019. The initial evaluation was conducted on 
March 28, 2019 which included a site visit and tour of the Martinez II WWTP and the TLM 
Compost Facility, and a survey of the surrounding area facilities presented in Figure 1-1 Martinez 
II WWTP Location Map.1 Upon completion of the evaluation, CP&Y and Trinity prepared an 
Odor Investigation Work Plan that was submitted to SARA on April 5, 2019. The Odor 
Investigation Work Plan is included at the end of this document in Appendix A. (In Appendix A, 
TLM is also referred to as Gardenville or the Gardenville Composting Facility.) 

 
Figure 1-1 Martinez II WWTP Location Map 

                                                
1 While not marked explicitly on the figure, cattle grazing occurs directly north of the SARA property 
boundary. 
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The authorized odor investigation included on-site odor monitoring, odor sensitivity testing, 
equipment training, and a review of Envirosuite® proposal (Proposal # SN-00859). The on-site 
odor monitoring assessment was conducted by pre-screened, qualified odor assessors. The 
assessment base-lined odors with bucket samples and followed up with multiple days of odor 
monitoring analysis. While on-site the trained odor assessors administered odor sensitivity testing 
to the SARA personnel identified with odor complaint response duties and conducted field 
equipment training on the Nasal Ranger field olfactometer to be used during the odor monitoring 
assessment. A summary of the odor monitoring activities along with the investigation results and 
proposed recommendations are included in this summary document. 

This document also includes an assessment of the historical odorant monitoring data with recorded 
odor complaints and a review of Envirosuite® proposal (Proposal # SN-00859) for upgrades 
prepared for SARA in April 2019. A presentation summarizing some of the information contained 
in this document was presented to SARA Board of Directors Operation Committee on September 
9, 2019.  

1.1 Martinez II WWTP & TLM Compost Facility 
The Martinez II WWTP was originally constructed in 1984 and expanded to 3.5 MGD in 2010. 
The wastewater flow entering the plant is lifted with screw pumps to preliminary treatment 
consisting of a ¼-inch mechanical bar screen followed by stacked trays for grit removal.  Degritted 
flow is split to the secondary treatment process consisting of three (3) carousel aeration basins and 
three (3) secondary clarifiers. Secondary effluent is disinfected with ultraviolet light prior to being 
discharged. Solids removed from the secondary treatment process are dewatered on-site using a 
belt press prior to being hauled by truck to the TLM Compost Facility located on the southeast 
side of the property for disposal. The composting facility is operated by TLM under SARA’s Texas 
Commission on Environmental Quality (TCEQ) discharge permit for the Martinez II WWTP. 
SARA entered into a 30-year lease agreement with TLM in January of 2014, with two (2) 10-year 
extension options. The contract agreement provides the terms and conditions for SARA to lease 
TLM approximately 52 acres at the Martinez II WWTP site for composting and includes 
acceptance of SARA municipal biosolids for disposal of approximately 10,000 wet tons of 
dewatered solids annually. TLM Compost Facility operations began receiving SARA biosolids on 
April 21, 2015.  In the December 2014 issue of Water & Wastes Digest the public-private 
partnership between SARA and TLM that provided a long-term, sustainable alternative to 
biosolids landfilling disposal was featured.  The composting project was awarded Top Project for 
recycling SARA’s biosolids into beneficial end products, including compost and fertilizer, which 
was badly needed in the drought-prone area of the country. 

Prior to April 21, 2015, the dewatered solids from Martinez II WWTP were sent to the Tessman 
Rd Landfill located less than 1 mile west/southwest of the treatment plant, as shown on Figure 1-
1 Martinez II WWTP Location Map. In keeping with SARA’s long history and mission of 
implementing sustainable improvements, SARA began exploring the potential for beneficial reuse 
of the dewatered solids. Following verification that beneficial reuse of the dewatered solids to 
composting would reduce the annual solids handling operation budget, SARA entered into contract 
negotiations with TLM.  
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Since beginning operation in 2015, the TLM Compost Facility has added an estimated 83,000 wet 
tons of dewatered solids to the composting facility from other entities annually. The combined 
dewatered solids being processed at the composting facility are estimated to be 95 percent of the 
current maximum allowable per the TCEQ permit. The entire SARA property is presented in 
Figure 1-2 Martinez II WWTP and TLM Compost Facility. 

 
Figure 1-2 Martinez II WWTP and TLM Compost Facility 
 

1.2 Envirosuite® Odorant Monitoring & Recorded Odor Complaints 
A chronological review of odorant monitoring and recorded odor complaints from April 1, 2017 
through July 16, 2019 are summarized in this section.   

SARA held an initial public meeting in October 2014 as construction began on the TLM Compost 
Facility.  After the composting facility opened in April 2015, a few citizen odor complaints were 
received by SARA in late 2015 and early 2016 and were responded to by SARA and TLM on an 
individual basis.  As a result of a face-to-face meeting with an area resident in March 2017, SARA 
created an odor log in April 2017 to record complainant information including the date, time, 
complainant name and phone number. A total of six (6) odor complaints were received from a 
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single resident from August through December of 2017. A monthly breakdown of the complaints 
is presented in Table 1-1 Summary of Recorded Odor Complaints at the end of this section. 

Following a public meeting with area residents in February 2018, SARA invested in Envirosuite®, 
an environmental data management software that provides a range of environmental monitoring 
capabilities, including fence-line odorant monitoring. Detection sensors for odorants common to 
many wastewater and biosolids processes are strategically installed at a facility based on prevailing 
wind direction for real-time odorant detection monitoring. 

SARA’s implementation of Envirosuite® included the installation of odorant detection sensors for 
hydrogen sulfide and ammonia at two locations on the north fence line of the Martinez II WWTP 
site.  Continuous real-time monitoring provides instantaneous odorant detection concentration 
measurements that are displayed graphically, as presented in Figure 1-3 Envirosuite® Odorant 
Monitoring Display. 
 

 
Figure 1-3 Envirosuite® Odorant Monitoring Display 
 

Weather information from a Daycon monitoring station located at Martinez II WWTP is captured 
by Envirosuite® through the weather underground (i.e., “wunderground”) website. The Martinez 
II WWTP weather station is referred to as the San Antonio South Station.2  

Envirosuite® display graphics illustrates the odorant detection sensor influence area for each 
sensor based on the wind speed and direction, represented with the conical area shaded in green in 

                                                
2 Weather information obtained from the San Antonio South Station includes wind speed, wind direction, 
barometric pressure, humidity, accumulated rainfall, rainfall rate and temperature.  Information is available 
at https://www.wunderground.com/weather/us/tx/san-antonio/KTXSANAN428. 

https://urldefense.proofpoint.com/v2/url?u=https-3A__www.wunderground.com_weather_us_tx_san-2Dantonio_KTXSANAN428&d=DwQGaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=mBufdzaMidZXAmU6Fpz6n6leoX_LIugLPsGbWk3eayo&m=F_PvQr7Ncjqv1ZNz6cgR4WKVBZ9EJMChZHG8LElUJKg&s=pUKrczSwSLs0dClQi5WNLEHolexvSvWUw67IEzvVNTs&e=
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Figure 1-3 Envirosuite® Odorant Monitoring Display. The conical area identifies the upwind 
area which may be contributing to the downwind odorant detection levels.3 

Envirosuite® maintains a historical database of odorant levels and weather conditions, allowing 
SARA to review conditions at the specific time of past odor complaints. Odor complaint data is 
maintained separately in the odor log by SARA personnel at the Martinez II WWTP. The odor log 
format was modified in August 2018 to include the odorant concentration levels and the weather 
conditions obtained from Envirosuite®. A review of the odor log records resulted in a total of 26 
odor complaints from 5 residential complainants for the year.  A monthly breakdown of the data 
is presented in Table 1-1 Summary of Recorded Odor Complaints at the end of this section.                                                                                                            

In April 2019, following the initial odor evaluation, SARA implemented a web-based Observed 
Odor Complaint Form based on CP&Y and Trinity recommendation. This recommendation was 
made to streamline the complaint process and improve confidence in collected odor complaint 
data. The new form was designed to obtain a more standardized and descriptive characterization 
of the observed odors in a format that can be easily uploaded to the current odor log, eliminating 
labor-intensive manual data entry. A copy of the Observed Odor Complaint Form is presented in 
Appendix B.   

A review of the 2019 odor log records through July 16th produced a total of 74 odor complaints 
from 18 residential complainants. A monthly breakdown of the data is presented in Table 1-1 
Summary of Recorded Odor Complaints. 

Table 1-1  Summary of Recorded Odor Complaints 

Month 
2017 2018 2019 

No of 
Complaints 

No of   
Odor Days 

No of 
Complaints 

No of   
Odor Days 

No of 
Complaints 

No of    Odor 
Days 

January n/a n/a 2 2 4 3 

February n/a n/a 10 7 2 2 

March n/a n/a 2 2 12 7 

April 0 0 1 1 38 18 

May 0 0 1 1 7 6 

June 0 0 2 2 8 6 

July 2 2 0 0 3 3 

August 0 0 2 2 n/a n/a 

September 0 0 0 0 n/a n/a 

                                                
3 While the predominant average hourly wind direction in San Antonio varies throughout the year, the wind 
is most often from the south in months February to December.  Wind speed is greatest  from mid-January 
through mid-July, with wind speeds more than 9 miles per hour based on online historical average data for 
San Antonio at https://weatherspark.com/ 
 

https://weatherspark.com/
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Table 1-1  Summary of Recorded Odor Complaints 

Month 
2017 2018 2019 

No of 
Complaints 

No of   
Odor Days 

No of 
Complaints 

No of   
Odor Days 

No of 
Complaints 

No of    Odor 
Days 

October 1 1 0 0 n/a n/a 

November 3 2 2 2 n/a n/a 

December 0 0 4 4 n/a n/a 

Total 6 5 26 23 74 45 
Total 

Complainants 1 5 18 

1.3 Regulatory Requirements & Compliance Investigations 
The Texas Commission on Environmental Quality (TCEQ) is the environmental agency for the 
state of Texas responsible for enforcing the Texas Administrative Code (TAC). Title 30 of the 
TAC contains 388 chapters of environmental quality regulations relating to public water. The 
TCEQ regulates municipal waste treatment facilities and municipal solids beneficial use and 
composting facilities like the Martinez II WWTP and the TLM Compost Facility. Air permitting 
regulations for these types of facilities is not required; however, air quality nuisance regulations 
are addressed in 30 TAC §101.4 which states:  

No person shall discharge from any source whatsoever one or more air 
contaminants or combinations thereof, in such concentration and of such duration 
as are or may tend to be injurious to or to adversely affect human health or welfare, 
animal life, vegetation, or property, or as to interfere with the normal use and 
enjoyment of animal life, vegetation, or property.  

This requirement does not specifically define “duration” or “normal use and enjoyment…of 
property.” As a result, there are no specific nuisance odor thresholds published by TCEQ. 
Regulations associated with hydrogen sulfide emissions are covered in 30 TAC §112.31 and 30 
TAC §112.32. The hydrogen sulfide threshold, 0.08 ppm at ground level concentrations averaged 
over any 30-minute period, is much higher than the levels of hydrogen sulfide needed in order to 
be detectable by the human nose.  

When TCEQ receives an odor complaint, they conduct an inspection using the Frequency, 
Intensity, Duration Offensiveness (FIDO) Odor Protocol. The character of the odor is categorized 
based on descriptor (not unpleasant, unpleasant, offensive, highly offensive). Then, the intensity 
is determined (very light, light, moderate, strong, very strong). Then the duration and the frequency 
are assessed and documented. A nuisance condition and violation could occur if offensive odors 
are recorded on a consistent basis. The TCEQ Nuisance Odor Complaint Investigation Process and 
FIDO Odor Protocol Chart are included in Appendix C. 

During the course of this investigation, SARA received correspondence from the TCEQ relating 
to odor compliance investigations. While not a part of the original scope, a summary of the 
correspondence has been incorporated into this document. In a letter dated April 2, 2019, TCEQ 
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states that  on January 6, 2019 they received an odor complaint regarding the TLM Compost 
Facility. A TCEQ Environmental Investigator (EI) was assigned to the complaint on January 9th 
and contacted the complainant to discuss the complaint and the scope of the resulting investigation. 
On January 22, 2019 at 1:00 pm TCEQ investigators arrived in the area and drove past the 
complainant’s house as well as visited with TLM personnel at the composting site without notice 
of any odors. At 1:30 pm an odor survey was conducted downwind of the Martinez II WWTP and 
TLM Compost Facility and “biosolids type odors” were noted. Using the TCEQ FIDO Odor 
Protocol, the nature of the biosolids type odors were identified as offensive. The investigators left 
the area at approximately 1:50 pm. As a follow-up, on February 1, 2019 at approximately 1:00 pm 
the EI returned to the area to continue the survey for odors. Using the FIDO Odor Protocol the 
odors were identified as unpleasant and intermittent, making it difficult to conclude the duration 
of the odors. A pattern of a violation was not determined, and the complaint was closed with 
Additional Issues. Additional Issues comment obtained from the official TCEQ compliance 
investigation filing reads as follows: 

On January 22, 2019, using the FIDO protocol, nuisance level odors were noted 
downwind of Martinez II. If noted consistently on a daily basis, at a nearby 
receptor, could result in a nuisance condition and violation.   

In a second letter dated June 26, 2019, the TCEQ states that an investigation was conducted at 
Martinez II on April 9, 2019 to evaluate compliance with applicable requirements for air quality. 
The letter states that no violations were alleged as a result of the investigation and the complaint 
was closed with no further action. The two letters from TCEQ regarding compliance investigations 
are included in Appendix D.   
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2.0 ODOR MONITORING ASSESSMENT 

2.1 Odor Overview 
In response to community odor complaints, representatives from CP&Y, Trinity, and SARA 
conducted an odor evaluation at the Martinez II WWTP, the adjacent TLM Compost Facility and 
the surrounding area. This evaluation was conducted on Thursday, March 28, 2019 and consisted 
of a site visit tour of the Martinez II WWTP and the TLM Compost Facility, and a survey of the 
surrounding area facilities. The Review Team surveyed the surrounding area to identify other 
potential sources of odor. The Review Team observed several odors in the surrounding vicinity, 
which supported the need for further investigation. 
 
It is important to highlight that odor is a perception-based phenomenon. Odorants (odor-causing 
chemicals) are often complex mixtures of substances rather than singular chemical molecules.  
Because odor can be generated by minute levels of many different odorants, there is not a universal 
“digital odor meter” to measure ambient odors. In order to determine ambient odors, trained human 
assessors, with the aid of field olfactometers and adherence to best practices to minimize 
desensitization, are best suited to assess impacts.  
 
Trained odor assessors characterized the odors in and around the Martinez II WWTP and TLM 
Compost Facility on April 29, 2019 and July 16, 2019. The first date was selected based on 
availability of all parties to kick-off the odor monitoring assessment. The second date was selected 
from a list of dates when Trinity’s on-call odor assessors were available to conduct field work. 
Initially, the criteria to deploy the on-call odor assessors was the receipt of an odor complaint by 
SARA no later than 7:30 AM. On May 31, 2019, the parties agreed that SARA could deploy the 
on-call odor assessors in the absence of an odor complaint if they believed the weather conditions 
were conducive to an “odor event” day. On July 9, 2019, the on-call odor assessors adjusted the 
schedule to allow for a later deployment, with a notification by SARA no later than 10:00 AM. 
The final list of on-call dates is provided below, and dates with an asterisk denote the 10:00 AM 
deployment availability. The on-call odor assessors were available for a third visit, but neither odor 
complaints nor weather conditions were conducive to an “odor event” day.  
 

• Fri., May 24 
• Tue., May 28 
• Wed., May 29 
• Thu., May 30 
• Fri., June 7 (1/2 

day) 
• Mon., June 17 
• Tue., June 18 
• Fri., June 21 
• Mon., June 24 

• Tue., June 25 
• Wed., June 26 
• Fri., June 28 
• Tue., July 2 
• Tue., July 9 
• Thu., July 11* 
• Fri., July 12 
• Tue., July 16* 
• Tue., July 23* 
• Wed., July 24* 

• Thu., July 25* 
• Fri., July 26 
• Tue., July 30* 
• Wed., July 31* 
• Thu., August 1* 
• Fri., August 2 
• Mon., August 5 
• Thu., August 8* 
• Fri., August 9 
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The objective of the odor monitoring analysis was to identify and characterize the sources of odors 
impacting the surrounding community. A key benefit of an odor monitoring analysis is to 
objectively identify odors that may be observed by members of the community. Odor monitoring 
can also be more cost effective compared to direct source sampling or other chemical analysis. 
Evaluating field conditions for odors in terms of odor strength rather than specific chemical 
compounds allows for a more comprehensive analysis of the odors potentially impacting the 
community.   

In addition to the odor monitoring analysis, Trinity led odor sensitivity testing and Nasal Ranger 
field olfactometer training for SARA personnel. TLM personnel were also invited to participate in 
the odor sensitivity testing and the Nasal Ranger field olfactometer training. The initial odor 
sensitivity testing and training occurred on April 30, 2019. Follow-up odor sensitivity testing 
occurred on June 20, 2019.   

2.2 Odor Sensitivity 
An odor sensitivity test is an analysis of an individual’s olfactory threshold. As a best practice, 
Trinity odor assessors are screened for odor sensitivity, either through the use of an Odor 
Sensitivity Test Kit or by an odor laboratory. An Odor Sensitivity Test Kit was purchased from St. 
Croix Sensory to screen several SARA and TLM personnel.4 This kit was used to test an 
individual’s odor sensitivity to a standard reference odorant n-butanol by assessing the individual’s 
ability to distinguish like from unlike odors at varying dilution levels. The test procedure is a blind, 
forced-choice ascending concentration series method as dictated by ASTM E679. In this 
procedure, one n-butanol odorant pen is presented along with two “blank” (non-smelling) pens, 
and the test individual must select the pen that smells “different”. The sensitivity test determines 
whether an individual falls within the accepted sensitivity range of 20 to 80 parts per billion (ppb) 
of n-butanol as defined by European standard EN 13725:20035 by using odorant pens of varying 
concentrations. The assumption is made that the sensitivity to n-butanol can be transferred to other 
environmental odors.6 
SARA and TLM personnel are both actively involved in investigating odor complaints, so initial 
odor sensitivity testing was performed to confirm sensitivity of these individuals. The test assessed  
  

                                                
4 The Odor Sensitivity Test Kit contains Burghart Sniffin’ Sticks which have 14 scented pens with varying 
concentrations of n-butanol, ranging from the most dilute pen 15 to the most concentrated pen 2.  It also 
contains two “blank” (non-smelling) pens.  The Burghart Sniffin’ Sticks are re-packaged and sold by St. 
Croix Sensory.  
5 EN 13725 Air quality – Determination of odour concentration by dynamic olfactometry, Section 6.7.2 
Selection of assessors on individual variability and sensitivity, page 34. Published April 2003. 
6 EN 13725 Air quality – Determination of odour concentration by dynamic olfactometry, Section 5.3.1 
Overall sensory quality requirements, page 21. Published April 2003. 
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whether personnel had a working olfactory nerve system (i.e., can they detect odor).7 It also 
benchmarked personnel odor sensitivity compared to the general population.   
An odor sensitivity score of pen 8 represents the 50th percentile of odor sensitivity for the normal 
population, meaning it represents the average score. Test results of pen 4 through pen 12 inclusive 
represent the range of 20 to 80 ppb which is the sensitivity eligibility range defined by EN 
13725:2003.   

2.3 Odor Monitoring Assessment 
In order to collect objective data, odor assessors were screened for odor sensitivity, following the 
criteria established in EN 13725:2003, to ensure they were not overly sensitive or insensitive to 
odors. Trinity also implements several best practices when conducting field work to ensure data 
collected is of high quality. Best practices employed by the odor assessors include:  

• Equipping personnel with carbon filter masks when not collecting observations, to avoid 
desensitization; 

• Taking breaks to avoid fatigue; 

• Utilizing standardized field sheets and an odor descriptor wheel; 

• Avoiding consumption of food/beverage 30 minutes before collecting observations; 

• Avoiding consumption of food/beverage that impact olfactory senses (spicy food, 
caffeine);  

• Remaining free of health conditions that may impact olfactory senses (illness, allergies, 
pregnancy). 

Odor assessors were pre-screened for odor sensitivity ahead of completing field work. A field team 
of two assessors provides the following advantages:  

• Simultaneous measurements, more data points, and duplicate results for quality; 

• Ability to corroborate data and site observations; and  

• Coverage for contingencies.  

Ahead of the field work on April 29, 2019, the odor assessors were educated about the odors from 
Martinez II WWTP and TLM Compost Facility to aid in identifying these odors in the field. CP&Y 
and SARA personnel collected sealed buckets of various odorous materials prior to the field work. 
The headspace of these products were observed by the field assessors prior to conducting field 
work.   

                                                
7 This sensitivity test determines the ability of an individual to detect n-butanol specifically, and that the 
inability to detect n-butanol doesn’t mean the individual has no sense of smell. Instead, it would mean the 
individual does not detect n-butanol, which is the reference odorant for olfactometry as defined by the 
European standard EN 13725:2003. 
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During the field investigation, the odor assessors gathered real-time data using a portable field 
olfactometer, the Nasal Ranger, to determine observed odor strength as well as record the 
descriptor(s) for the observed odors at pre-determined odor monitoring locations. Assessors 
recorded detection threshold (DT), recognition threshold (RT), and odor descriptors, as well as the 
FIDOL characteristics.  

DT and RT are defined as follows: 

• Detection threshold (DT) is the level at which odor can be perceived, but not identified.  
At this level, it would not be clear what the source of the odor is—only that an odor is 
present and the level of dilution is sufficient to perceive it.  

• Recognition threshold (RT) is the level at which a detectable odor can be recognized and 
identified, and occurs at a more concentrated level compared to DT. RT is useful for 
characterizing odor properties and differentiating distinct odors.  

These values are quantified based on the volumetric ratio of odorous ambient air to carbon-filtered 
air, determined by the dilution setting on the Nasal Ranger. This numerical reading is a dilution-
to-threshold (D/T, not to be confused with “DT”), which represents the number of dilutions of 
odor filtered air needed to make the odorous ambient air “non-detectable”. The D/T ratio, measured 
from 2 to 60, allows an individual to quantify odor strength. The Nasal Ranger device contains a 
dial with six different settings, allowing the observer to quantify odor as either 60, 30, 15, 7, 4, or 
2 D/T. The strongest odor that can be measured is a 60 D/T (60 parts clean air, 1 part odorous air). 
If an odor was detected with the naked nose but not at the lowest D/T setting on the Nasal Ranger 
(2 D/T), then that odor is described as having a D/T strength of “< 2 D/T”. When no odor was 
observed by the naked nose or by the Nasal Ranger, that observation is recorded as a “non-detect”.   
The D/T ratio is often used to regulate nuisance odors. Many states utilize 7 D/T as a compliance 
threshold. For example, Colorado regulates odor as follows:  

“For areas used predominantly for residential or commercial purposes it is a 
violation if odors are detected after the odorous air has been diluted with seven (7) 
or more volumes of odor free air.” 

The TCEQ does not regulate odor through a numerical D/T. Therefore, the results of this report 
are not compared to a numerical odor threshold to assess compliance, but 7 D/T is utilized as a 
“significant” threshold (i.e., results greater or equal to 7 D/T are evaluated more closely).   
Odors are also characterized through descriptors. Odor descriptors are the words that are 
universally associated with exemplars. These descriptors characterize the odor and can help narrow 
down the possible origin(s) of an observed/detected odor. The odor descriptors used in odor 
monitoring studies are not unique to each person but rather universal to the team (i.e., when a 
certain smell/descriptor was detected, everyone in the field team knows the smell). An odor 
descriptor wheel was used for consistency in qualifying the character of a specific odor. 
Descriptors used for this analysis are provided in Figure 2-1 Odor Wheel and Descriptors.8 

                                                
8 Odor Descriptor Wheel Image © St. Croix Sensory. 
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Figure 2-1 Odor Wheel and Descriptors 

The FIDOL characteristics are defined as follows: 

 Frequency – how often the odor impacts occur 

 Intensity – the relative odor strength (faint to overwhelming) 

 Duration – the length of time for a given odor event 

 Offensiveness – the character or description of the odor 

 Location – mapping impact and identifying other off-property contributing sources  

There are many ways to evaluate and rank intensity and offensiveness. As previously discussed, 
TCEQ has a method they utilize when investigating odor complaints. For this study, intensity and 
offensiveness were both recorded by each assessor on a scale of 0 to 5 (where 0 is weakest, 5 is 
strongest). While these data points are subjective relative to the individual assessor, they provide 
additional context to the odors observed in the field. An odor assessor that has employed methods 
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to minimize desensitization is more likely to experience similar reactions to a typical community 
member, which may provide insight into whether the conditions would yield an odor complaint.  

2.3.1 Monitoring Locations, Schedule, and Weather Conditions 

Trinity utilized the information collected in the initial odor evaluation on March 28, 2019 as well 
as the initial odor complaint information provided by SARA to select strategic odor monitoring 
locations upwind and downwind of potential odor sources as well as near complainant locations. 
In addition, onsite data was collected on SARA property (at locations P1 and P2) to trace whether 
on-site odors were detected downwind during the study. To provide a visualization, the proposed 
odor monitoring locations, which assumed winds blowing from the southeast, are presented in 
Figure 2-2 Odor Monitoring Locations for April 29, 2019 and July 16, 2019, along with 
descriptions in Table 2-1 Odor Monitoring Location Descriptions.  
 

 
Figure 2-2 Odor Monitoring Locations for April 29, 2019 and July 16, 2019 
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Table 2-1 Odor Monitoring Location Descriptions 

Location ID Location Description 

P1 SARA Martinez II Plant 
P2 1516 SARA office 
P3 House on Carpenter 
P4 Satellite Shelters, Inc. 
P5 1516/Carpenter intersection 
P6 New Earth 
P7 Laguna Beach 
P8 I-10 Frontage Rd 
P9 Dollar General 
P10 1516 Lake 
P11 Henry's Mexican 
P12 Schuwirth Rd Ranch 
P13 ACE Welding 
P14 MG Truck Repair 
P15 Triple Branch/Triple Tree intersection 

 

The monitoring schedule for both days of field analysis are included below in Table 2-2 Odor 
Monitoring Schedule. 

 

Table 2-2 Odor Monitoring Schedule 

Date Observation Times 

Monday, April 29, 2019 10:05 AM – 12:45 PM 
2:18 PM – 4:29 PM 

Tuesday, July 16, 2019 1:05 PM – 4:14 PM 
5:12 PM – 7:12 PM 

 

Both days of sampling saw winds blowing primarily from the southeast, so the pre-determined 
odor monitoring locations did not need to be adjusted due to weather conditions.9 In addition, the 
weather conditions on April 29, 2019 were cooler temperatures but higher humidity when 
compared to July 16, 2019. As noted above, the odor assessors were educated about the odors from 

                                                
9 Minor location adjustments were needed due to road construction/accessibility concerns on July 16, 2019, 
but the overall locations were the same.  
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Martinez II WWTP and TLM Compost Facility on the April 29, 2019 field day, as they observed 
bucket samples from the two facilities ahead of conducting field work. The bucket samples were 
not collected/reviewed on July 16, 2019.   

Acknowledging that visible dust was noticed during the initial odor evaluation, operational data 
requested from the TLM Compost Facility regarding facility operations on the two (2) days of 
testing was not made available for this assessment.  Further, TLM had awareness of the on-call 
dates because they also wanted to collect independent data during the odor assessment.    
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3.0 SUMMARY OF RESULTS 

3.1 Odorant Monitoring and Odor Complaints   

3.1.1 Review of Envirosuite® Proposal 

The utility of the existing Envirosuite® system depends on a few factors:  

• Ease of use by SARA personnel; 

• Isolation of SARA’s impacts from nearby sources; 

• Reliability of results (sensor performance, meteorological data). 

In the kick-off meeting in March 2019, Trinity expressed some concerns with regards to these 
criteria. First, SARA personnel indicated that they had concerns with the sensor performance. In 
addition, the siting of the existing monitors may not always isolate Martinez II WWTP impacts 
from the TLM Compost Facility impacts. Finally, all of this information is reliant on a well-sited, 
properly maintained and functioning meteorological data tower. Envirosuite® utilizes the San 
Antonio South Monitoring Station meteorological data which is on-site.   

SARA received a proposal from Envirosuite® (Proposal No. SN-00859) which included three 
additional modules: 1) Complaint management and investigation through the generation of 
reverse-trajectories; 2) Modeling (impact forecasting, risk reports, and alerts); 3) Data Reporting. 
After reviewing the proposal and considering the existing Envirosuite® system, Trinity has the 
following observations regarding the proposed upgrades:  

• In order to draw meaningful conclusions with the reverse trajectory system, the user should 
pose these questions: “what did the odor smell like (does the character of the 
complaint/observation match what could have originated from the plant)” and “what were 
the operating conditions at the plant at the time of the complaint/observation.” Without 
understanding the character of the odor and/or operating conditions at the site, the reverse 
trajectory system could lead the user to pinpointing an odor source that is not the cause of 
an odor complaint/observation.  

• The ticket system to track, communicate, and resolve complaints would be a good feature 
if SARA personnel believe their existing complaint tracking infrastructure is lacking in this 
area. 

• The clustering/heat map data will be dependent on the complaints and validation but could 
be good visual tools to plan mitigation, as the proposal indicates.   

• The forecasting tool is essentially a wind direction forecast, so it relies on the accuracy and 
representativeness of wind data from the meteorological tower utilized by the Envirosuite® 
system.   

• An optional electronic nose ambient odor sensor is included in the proposal. If SARA is 
interested in an electronic nose, they should obtain additional information from 
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Envirosuite® on how the results would be displayed and whether SARA personnel would 
be responsible for any statistical analysis of the electronic nose data.   

Odorant monitoring (for hydrogen sulfide and ammonia) is not directly correlated to odor 
monitoring. In other words, the levels of hydrogen sulfide and ammonia may not provide any 
meaningful information about the off-site odor impacts. Further, some literature suggests the odor 
detection threshold of hydrogen sulfide is 0.5 ppb. This low concentration may not be detectable 
for some ambient monitoring and handheld instruments.   

In general, Trinity advocates the use of trained odor assessors to evaluate off-site odor impacts. 
Tools like Envirosuite® could be useful if the plant personnel find value in and trust the results, if 
the sensors can isolate the facility’s impacts, and if the sensors and meteorological data are well 
sited and maintained. Trinity has some concerns with respect to the isolation of the results and the 
siting and maintenance of the sensors and meteorological tower. In addition, the forecasting tool 
is essentially a wind forecasting tool, which can be alternatively obtained from a local weather 
forecast. If SARA personnel have concerns about their existing system, these concerns should be 
considered prior to investing additional funds in the proposed upgrades.  

3.1.2 Odor Complaints 

Residential odor complaints recorded since April 2017 were summarized in Table 1-1 Summary 
of Recorded Odor Complaints. This data alone illustrates an increase in both the number of odor 
complaints recorded annually and the number of residential complainants. The 106 odor 
complaints received by SARA from April 1, 2017 through July 16, 2019 (total of 836 calendar 
days), have occurred over the course of 72 odor days. Of the total 72 odor days, 21 of those days 
received multiple residential odor complaints. Odor complaints were received in the morning 51% 
of the time, with 49% of the complaints being received in the afternoon and evening. An odor 
complaint breakdown of the day of the week is presented in Table 3-1 Day of the Week Odor 
Complaints Received. 

Table 3-1 Day of the Week Odor Complaints Received 

Day of the Week % of Complaints 
Sunday 4 
Monday 9 
Tuesday 19 

Wednesday 15 
Thursday 18 

Friday 13 
Saturday 22 

 

This odor complaint information can be valuable in assessing operational activities potentially 
contributing to the observance of area odors. It does not, however, provide information necessary 
to fully evaluate the source of the odors. An evaluation of recorded odor complaints must take into 
consideration the location of the observed odor, the weather conditions at the time the odor is 
observed, and potentially known odorant concentration levels measured at the Martinez II WWTP 
north fence line sensors. The accuracy of the precise time of day that observed odors are 
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experienced is critical to this evaluation process. The wind direction and speed vary constantly 
throughout the day and can change dramatically in an instant. The accuracy of the weather data is 
dependent on the condition and reliability of the meteorological data tower. Best practices stipulate 
that meteorological tower inspections should be conducted at regular intervals to confirm 
maintenance procedures and latest routine calibration of the equipment are satisfactory. Odorant 
sensors should also be inspected and calibrated at regular intervals per manufacturer 
recommendations.   

The collection of odor complaint information has continually improved since beginning in April 
of 2017. Confidence in the accuracy of the historical data collected unfortunately remains fairly 
low, which is primarily due to the uncertainty in the accuracy of the time of the observed odor as 
recorded in the odor complaint log. In August of 2018 the Envirosuite® system added the odorant 
sensors and a meteorological tower that provided odorant concentrations and weather data. The 
reliability of this data is diminished due to the lack of maintenance records, including equipment 
calibration and routine preventative maintenance. Notwithstanding these concerns, historical 
information was compiled, and a baseline evaluation was conducted.   

The odor data is currently not maintained in a single location. Data  extraction from the 
Envirosuite® database  into Microsoft Excel was required for each day containing an odor 
complaint.  The weather conditions, and in some cases the odorant concentrations, at the time listed 
in the odor log were captured and saved with odor complaint data.  Weather information consisted 
of wind direction, degree, speed and humidity and odorant concentration levels for hydrogen 
sulfide and ammonia recorded in ppb and ppm, respectively, were compiled from April 1, 2017 
through May 11, 2019.10   

Once the odor complaint data was correlated to the weather data, the complainant location for each 
observed odor was plotted on a geographic information system (GIS) map. Each complaint was 
independently evaluated against the extracted data to identify the potential contributors of the odor. 
A source is a potential contributor to the odor if it is upwind of the complaint location. The 
evaluation workflow is presented in Figure 3-1 Odor Complaint Evaluation Workflow.   

 
Figure 3-1  Odor Complaint Evaluation Workflow 

                                                
10 Odor complaint log data is available from April 1, 2017 through July 16, 2019.  The extraction of 
Envirosuite® data and subsequent merging of the two data sets was completed in May 2019.  The potential 
correlation value of the thirteen (13) additional odor complaints recorded after May 11th contained 
insufficient justification for the labor intensive data extraction from Envirosuite® and data set merging of 
the remaining complaints recorded after May 11th and were therefore not assessed in this document. 

Wind Direction 
Complainant  

Location/ Date & 
Time of Day

Manual Analysis of 
Potential Sources

Identify Potential 
Odor Contributors 
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Each complainant location was identified from the recorded odor complaints and plotted on the 
area map presented in Figure 3-2 Observed Odor Location Map to illustrate the relationship of 
these locations to the surrounding facilities. A compiled summary of the odor complaint data, 
along with a summary of the odorant concentrations is presented in Appendix E. Observations 
from this evaluation are listed below: 

• No correlation was found between the hydrogen sulfide concentrations, ammonia 
concentrations, and the corresponding odor complaint. Historical odorant concentration 
levels are very low with maximum concentrations of hydrogen sulfide and ammonia at 
59.56 ppb and 3.30 ppm, respectively.   

• Based on the evaluation of odor complainant location and wind characteristics at the time 
of the complaint, it was difficult to isolate the potential odor contributing impacts of the 
Martinez II WWTP and TLM Compost Facility.  

• The evaluation of potential odor contributors established that 23% of the complaints had 
no potential contribution from the Martinez II WWTP and TLM Compost Facility based 
on the wind direction at the time of the odor complaint. Of these complaints, 86% were 
established to have other identified potential odor contributors.  No identified odor 
contributor was established for this data set on 3 occasions. 

• The evaluation established that 70% of the complaints did have the potential for odor 
contribution from the Martinez II WWTP and the TLM Compost Facility. Of these 
complaints, 48% had no other potential contributor based on the wind direction at the time 
of the complaint.  

• The evaluation established that 20% of the complaints occurred during calm conditions 
with zero wind speed and approximately half of those complaints could not be attributed 
to the Martinez II WWTP and the TLM Compost Facility.  

• The evaluation established that the proximity of the complainant location to any potential 
odor contributor was more significant than the wind direction with complainants. 

• Correlations of clustered odor complaints based on proximity to other complainants and 
the location of the Martinez II WWTP and TLM Compost Facility presented the most 
significant findings.   Complainants located north of the Martinez II WWTP and the TLM 
Compost Facility have collectively observed odors for the longest period of time, with the 
greatest frequency and having the greatest occurrences of odors potentially being 
contributed from Martinez II WWTP and/or TLM Compost Facility, solely.   
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Figure 3-2  Observed Odor Location Map 
 

3.2 Odor Sensitivity Testing Results 
The odor sensitivity test results for Trinity personnel that performed the odor monitoring analysis 
are presented below in Table 3-2 Odor Monitoring Assessment Team Sensitivity Results.  

Table 3-2 Odor Monitoring Assessment Team Sensitivity Results 

Name Date of Test Score 

Elizabeth McGurk June 6, 2019 6.5 
Suzy Sabanathan  April 18, 2018 N/A† 
Desi Friesenhahn July 9, 2019 6 

†Ms. Sabanathan was tested for odor sensitivity at the Scentroid laboratory. This 
testing reports results on a different scoring scale than the sensitivity test noted 
above.  

The odor sensitivity test results for the odor monitoring assessment team indicate that all three 
participants are qualified odor assessors based on their sensitivity, as defined by EN 13725:2003 
and are therefore appropriate participants for the field work. 
The odor sensitivity test results for SARA and TLM are provided in Table 3-3 SARA and TLM 
Personnel Odor Sensitivity Results below. Specific identities are excluded for anonymity. 
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Table 3-3 SARA and TLM Personnel Odor Sensitivity Results 

ID Date of Testing Score 

SARA1 April 30, 2019 8.5 
SARA2 April 30, 2019 3.5 
SARA3 June 20, 2019 4† 
SARA4 April 30, 2019 9.5 
SARA5 June 20, 2019 6 
TLM1 April 30, 2019 4.5 
TLM2 April 30, 2019 --‡ 
TLM3 June 20, 2019 8 
TLM4 June 20, 2019 7 

†SARA3 did not register a score when tested on April 30, 2019. The participant 
retook the test on June 20, 2019, and the result of this test are included in the table 
above. 
‡TLM2 recorded a sensitivity of 4 for the first round in the sensitivity test, but did 
not register a sensitivity score in round 2, so it is recorded as a “—“ score to denote it 
is incomplete. This individual was not available for retesting on June 20, 2019.  

As shown above, the odor sensitivity of the SARA and TLM personnel ranged from 3.5 to 9.5. 
The test results less than 4 imply that some individuals may be insensitive to odors as defined in 
EN 13725:2003.  Best practice for in-house odor monitoring, whether for operational assessment 
or odor complaint response, includes regular testing, removal of odor testing responsibilities 
from individuals with sensitivity scores below 4 and development of a rotation schedule for odor 
assessors to account for olfactory inhibiting activities, such as drinking coffee. 

3.3 Monitoring Assessment Results 
In the odor evaluation on March 28, 2019, the Review Team conducted a site visit of the Martinez 
II WWTP and TLM Compost Facility. The Review Team also drove through the surrounding 
community to observe potentially odorous facilities. During the TLM Compost Facility visit, all 
parties agreed that complainants can sometimes “see” odor with their eyes, meaning that visual 
cues such as wind direction, visible plumes, even perhaps the existence of a facility, can motivate 
a complainant to submit a complaint. When visiting the TLM Compost Facility, it was an 
extremely windy day, and the windrow turning resulted in visible dust around site operations. The 
Review Team were alerted to an odor complaint while driving through the surrounding area. 
SARA personnel investigated and responded to the odor complaint with CP&Y and Trinity 
present. The Review Team drove down Carpenter (Farm to Market 1516), a private residential 
road, where the odor complaint originated with the windows down. While driving the length of 
the road, the group observed intermittent odors that smelled like “earthy” and “manure”. These 
odors were observed with the naked nose (i.e., no Nasal Ranger field olfactometer or tools to avoid 
desensitization). The desktop review ahead of the odor evaluation identified all the other expected 
odorous sources and helped inform the odor monitoring locations upwind and downwind of these 
operations. 
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The odor monitoring results from April 29, 2019 and July 16, 2019 are presented from a few 
different perspectives in this results discussion. Figures and supporting tables have been prepared 
to easily depict the FIDOL characteristics of the observed impacts (i.e., frequency of impacts, odor 
strength, offensiveness, etc.). As previously noted, the same odor monitoring locations were 
utilized on both field dates as depicted in Figure 2-2 Odor Monitoring Locations for April 29, 
2019 and July 16, 2019 and Table 2-1 Odor Monitoring Location Descriptors. 

The frequency of odor impacts was evaluated. Eight to ten odor observations were recorded at all 
odor monitoring locations for the duration of the study. Three odor monitoring locations had an 
odor strength of greater than or equal to 7 D/T for 50% (or more) of the time: P1, SARA Martinez 
II Plant, at 75%; P2,1516 SARA office, at 50%; and P6, New Earth Compost Facility, at 100%. 
Figure 3-3 Frequency of DT Values Greater than or Equal to 7 D/T depicts the percentage of 
the time the observations were greater than or equal to 7 D/T at each location.  

The maximum odor strengths recorded at each location for the duration of the study are presented 
in Figure 3-4 Maximum DT Recorded at Each Location from Both Days of Monitoring. The 
character of the odors recorded at all locations are presented in Table 3-5 Odor Descriptors 
Observed at Each Location form Both Days of Monitoring. Descriptors such as musty, musky, 
manure, sewer, and septic are likely describing odors emanating from a WWTP. Descriptors such 
as manure, rancid, grassy, earthy, decay, garbage, and putrid are likely emanating from compost 
facilities (though descriptors like manure, garbage, rancid, and putrid will depend on whether the 
compost facility receives biosolids, food waste, etc. TLM confirmed they no longer receive food 
waste, so a “putrid” or “garbage” odor may be less likely from TLM operations). Descriptors such 
as sour, garbage, rancid, putrid and landfill leachate are likely emanating from a landfill. Actual 
observed odor descriptors downwind of the potentially odorous facilities are presented in Table 3-
5 Odor Descriptors Observed at Each Location form Both Days of Monitoring.     

The odor assessors recorded intensity and offensiveness on a scale of 0 to 5 (0 weakest, 5 
strongest). An intensity of 3 or more always correlated with an odor strength of greater than or 
equal to 7 D/T, so intensity is not presented explicitly because it is well captured with odor 
strength. An offensiveness of 3 or more is presented in Figure 3-5 Offensiveness (Scale 0 to 5) at 
Each Location with a Value of 3 or Greater. The corresponding descriptors recorded when the 
offensiveness was 3 or more are provided in Table 3-6 Odor Descriptors for Each Location with 
Offensiveness 3 or Greater. As shown in the figure, the most offensive odors were recorded at P1, 
SARA Martinez II Plant; P6, New Earth; P7, Laguna Beach; P8, I-10 Frontage Rd; and P10, 1516 
Lake. P1 is on SARA’s property. P6, P7, and P8 were downwind of New Earth Compost Facility 
and Tessman Rd Landfill and the descriptors corresponded with both a compost and landfill 
facility. The grassy and garbage odors observed at P10 occurred between wind gusts, indicating 
that odor may not have been originating from upwind sources.  

Figure 3-6 Shaded Regions of Most Offensive, Highest Intensity, and Most Frequent Odors 
depicts zones of the highest observed odor strength/intensity, offensiveness, and frequency of 
impacts. The key areas in this study were on SARA’s property at P1 and P2, downwind of New 
Earth Compost Facility and Tessman Rd Landfill at P6, P7, and P8, and upwind of the landfill at 
P10. 



 

Martinez II WWTP Odor Investigation Summary September 2019 

 Page 23 

In association 
with 

Based on the odor descriptors recorded and discussions with SARA personnel, it is likely that 
locations P1 and P2 could be impacted by both SARA and TLM operations. The Review Team 
verified the odor complaints received downwind of SARA and TLM on March 28, 2019, indicating 
that is possible for SARA and TLM odors to impact the residences downwind of their operations. 
The weather and operational conditions of SARA and TLM were not contributing to downwind 
odors at these residential locations during the April 29, 2019 and July 16, 2019 field dates, but 
there is the potential for these odors to impact these locations.   

The odor monitoring assessment completed on April 29, 2019 and July 16, 2019 illustrates that 
New Earth and Tessman Rd Landfill are likely contributing to off-site odors in the community 
based on the odor descriptors recorded and the wind direction at the time of the assessment. The 
downwind odor monitoring locations selected in this area do not correlate with the odor complaint 
location information provided by SARA, so it is unclear whether these facilities have contributed 
to historical odor complaints received by SARA.   

The data demonstrate that odors in the community are intermittent. When stated another way, the 
frequency of impacts at each location was not consistently 100% and the intensity and 
offensiveness were not always a 5. A 7 D/T is a commonly used threshold of compliance, and the 
odors observed in the study do occasionally meet or exceed 7 D/T which could result in an odor 
nuisance condition. This odor investigation shows that there are some potentially offensive and 
intense odors in the community at times, and the recommendations of the report will reflect this 
reality.   
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Figure 3-3 Frequency of DT Values Greater than or Equal to 7 D/T 
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Table 3-4 Frequency of DT Values Greater than or Equal to 7 D/T 

Location ID Location Description % of Readings in 
which DT ≥ 7 D/T 

P1 SARA Martinez II Plant 75% 
P2  1516 SARA office 50% 
P2 1516 SARA office 0% 
P3 House on Carpenter 0% 
P4 Satellite Shelters, Inc. 0% 
P6 New Earth 100% 
P7 Laguna Beach 30% 
P8 I-10 Frontage Rd 25% 
P9 Dollar General 0% 
P10 1516 Lake 13% 
P11 Henry's Mexican 0% 
P12 Schuwirth Rd Ranch 0% 
P13 ACE Welding 13% 
P14 MG Truck Repair 0% 

P15 Triple Branch/Triple Tree 
intersection 0% 
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Figure 3-4 Maximum DT Recorded at Each Location from Both Days of Monitoring 
 
 
 
 
 
 
 
 
 
 
 



 

Martinez II WWTP Odor Investigation Summary September 2019 

 Page 27 

In association 
with 

Table 3-5 Odor Descriptors Observed at Each Location from Both Days of Monitoring 

Location 
ID Location Description Odor Descriptors 

P1 SARA Martinez II Plant Musky, Musty, Manure 
P2 1516 SARA office Manure, Sewer, Musky, Musty, Septic, Grassy 
P3 House on Carpenter Grassy 
P4 Satellite Shelters, Inc. Grassy, Tar/Asphalt 
P5 1516/Carpenter intersection Landfill Leachate, Grassy, Tar/Asphalt 

P6 New Earth Compost Facility Manure, Putrid, Septic, Musty, Musky, Garbage, 
Decay, Sour, Rancid 

P7 Laguna Beach Tar/Asphalt, Musty, Musky, Grassy, Garbage, 
Decay, Rancid 

P8 I-10 Frontage Rd Garbage, Grassy, Diesel, Car Exhaust 
P9 Dollar General Grassy 
P10 1516 Lake Grassy, Musky, Garbage 
P11 Henry's Mexican Musky, Tar/Asphalt, Car Exhaust, Grassy 
P12 Schuwirth Rd Ranch Grassy , Perfumey 
P13 ACE Welding Manure, Grassy 
P14 MG Truck Repair Grassy, Tar/Asphalt 

P15 Triple branch/Triple Tree 
intersection Grassy, Perfumey 
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Figure 3-5 Offensiveness (Scale 0 to 5) at Each Location with a Value of 3 or Greater 
 
 
Table 3-6 Odor Descriptors for Each Location with Offensiveness of 3 or Greater 

Location 
ID Location Description Odor Descriptors 

P1 SARA Martinez II Plant Musky, Musty, Manure 

P6 New Earth Compost Facility Manure, Putrid, Septic, Musty, Musky, Garbage, 
Decay, Sour, Rancid 

P7 Laguna Beach Decay, Musty, Rancid Garbage 
P10 1516 Lake Grassy, Garbage 
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Figure 3-6 Shaded Regions of Most Offensive, Highest Intensity, and Most Frequent  
Odors 
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3.4 Summary Findings 

3.4.1 Historical Data Evaluation 

The value of historical odor data, regardless of the data collection method, resides in the resulting 
correlations. The ability to identify trends in odor occurrences and monitor effectiveness of 
operational changes is essential to correlating potential causes of odors and possible solutions. To 
be effective, data needs to be reliably obtained, efficiently retained and easily manipulated. This 
section investigates whether historical odor complaint data and Envirosuite® system should be 
reconfigured to provide more valuable information. 

Odor data is obtained from the odor complaint processes and the Envirosuite® system. The odor 
complaint process is a reliable tracking system that has continued to evolve to improve the data 
relevance. The launch of the web-based Observed Odor Complaint form standardized the odor 
characteristic options, which was designed specifically to improve communications between all 
stakeholders on observed odors being experienced. During the evaluation process the following 
observations where made: 

• Operational and other pertinent site-specific activities at the time of the odor complaint was 
limited, and; 

• Odor complaint response action is currently limited to external investigations, with limited 
internal assessments of potential causes for future proactive management.   

Odorant data from the Envirosuite® system provides a real-time, visual overview of the 
meteorological conditions and the odorant concentration levels at two locations along the north 
property line of the Martinez II WWTP.  The historical database provided significant value to the 
after-the-fact evaluation process for meteorological data, however, this data can also be accessed 
from wunderground directly. The following Envirosuite® observations were made during the 
evaluation process: 

• Data confidence in both the meteorological data and the odorant concentration levels is 
dependent on equipment accuracy. Calibration history and equipment service information 
was unavailable. When combining this lack of recorded maintenance with SARA 
personnel’s concerns regarding odorant sensor performance, it resulted in very low 
confidence in the recorded data; 

• No correlation between the odorant concentration levels and corresponding odor 
complaints could be identified;  

• The inability to independently assess odorant concentrations not only between the Martinez 
II WWTP and the TLM Compost Facility, but from any of the surrounding area potential 
odor sources, resulted in a more complicated evaluation process.  This ultimately 
diminishes effective correlation of odorant data with potential causes and impedes 
development of potential solutions, and; 

• The visual overview component of Envirosuite® was irrelevant in the evaluation process 
due to the lack of odor complainant location information. 
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Improvements to the odor data collection, documentation, and stakeholder communication can 
improve the efficiency and effectiveness of odor complaint response and odor mitigation. The goal 
is to move from a reactive odor documentation and assessment process to a pro-active odor 
management strategy. 

3.4.2 Odor Investigation 

While residential complaints may specifically name SARA or TLM Compost Facility operations 
as the cause of their complaints, several potential odor generators were identified within the 
community during the initial odor evaluation. In the two (2) day study, the most offensive odors 
were observed downwind of New Earth Compost Facility, Tessman Rd Landfill, and within the 
SARA property. Unpleasant odors were identified downwind of numerous sources in the area. In 
addition, the observed odors were transient in nature.  

The TCEQ compliance investigations did not result in any violations. While TCEQ identified 
offensive odors in one of their compliance investigations, those offensive odors were intermittent. 
TCEQ does not regulate odors with numerical thresholds (e.g., Nasal Ranger field olfactometer 
D/T), but instead will issue a violation for persistent, offensive odors. Similar to TCEQ’s findings, 
this two (2) day study did not identify persistent or offensive odors downwind of the SARA 
property. Due to the presence of other odorous sources in the community, it is anticipated that the 
community would still experience unpleasant odors even in the absence of the Martinez II WWTP 
and the TLM Compost Facility.  
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4.0 RECOMMENDATIONS 
The Martinez II WWTP Odor Investigation was conducted in response to community odor 
complaints. This odor investigation included an evaluation of the odors during a site visit, a 
compilation and review of the historical odor data and two (2) days of odor testing and odor 
sensitivity testing. The odor assessment monitoring resulted in eight to ten observations for each 
odor monitoring location. While the data is limited, the odor assessment did find that offensive 
and intense odors occur at times and on the testing days, these odors were downwind of the New 
Earth Compost Facility, the Tessman Rd Landfill and on-site at the Martinez II WWTP. Historical 
odor complaint data, while less reliable, when taken into consideration with TCEQ compliance 
investigations, illustrates that the Martinez II WWTP and the TLM Compost Facility can 
contribute to the odors in the community. Additionally, while intermittent, these odors have on 
occasion been offensive.   

Recommendations focus on developing best practices moving forward as SARA continues to work 
towards mitigation of potential odors.   The odor investigation provided valuable information for 
determining the next steps. A summary of general recommendations is presented below, followed 
by specific recommendations for immediate implementation. 

• Additional Odor Monitoring: A proactive odor assessment strategy that provides 
immediate odor monitoring response at the time of observed odors will improve the dataset. 
A more robust dataset with more observations on varying weather and operational 
conditions may demonstrate additional trends with respect to the frequency, intensity, 
duration, and offensiveness of off-site impacts. Based on the review of historical odor 
complaints, SARA has received the most complaints in the late winter/early spring months. 
The odor monitoring analysis for this odor investigation began in late April which may 
have been too late to capture the “peak” odor complaint conditions. Additional odor 
monitoring may be warranted to follow-up on odor complaints or to collect additional 
information. SARA personnel have undergone odor sensitivity testing, Nasal Ranger 
training, and have learned best practices for field data collection from Trinity. SARA 
personnel could initiate future odor monitoring activities. If an objective third party is 
desired, Trinity could be available on an on-call basis in the future.  

• Community/Public Notification: SARA conveyed their intention to make the Odor 
Investigation Summary public and hold an Open House at the Martinez II WWTP during 
the initial project scoping meeting.  CP&Y supports that plan as a recommendation to 
inform stakeholders that as a result of community odor complaints that an odor 
investigation was conducted and the results of the investigation. Open communication aids 
in fostering a productive environment for finding solutions and demonstrates a 
commitment to being a good neighbor. Educational information regarding the 
environmental benefits of beneficial reuse and operational strategies currently 
implemented to mitigate potential odors may be provided to illustrate SARA’s 
commitment to the core values they are entrusted to uphold. 
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4.1 Odor Management Plan 
The best way to manage odors is to avoid producing them in the first place. The operations of 
municipal wastewater treatment and biosolids composting are complex activities with many 
varying factors that can impact the process.  Assessing odors and potential solutions in a dynamic 
industry requires an active strategy that improves over time by building on past success.  The 
development of an Odor Management Plan that documents best practice guidance for facility 
operations, observed odor response and optimized operations strategies is recommended to help 
avoid nuisance odor events. This plan requires the cooperation of SARA and TLM in a partnership 
committed to regulatory compliance per the current TCEQ permit, as well as a good community 
neighbor.   

The Odor Management Plan should contain, at a minimum, the following items: 

Facility Descriptions & Operations 

• Process Design 
• Odor Monitoring & Mitigation Plan 
• Dust Control Plan 
• Fire Protection Plan 
• Personnel & Training 

  
Observed Odor Complaint & Response Procedure 

• Communication Protocol 
• Data Collection 
• Optimized Operations Strategies  

 
Recordkeeping 

• Regulatory: TCEQ permit & Correspondence 
• Equipment Calibration & Preventative Maintenance 
• Personnel Training  
• Annual Reviews & Update 

The facility description and operations component of the plan should provide a general description 
of the facilities treatment design, a process flow diagram and characterization of the waste being 
received, products and waste to be generated and methods of operation.  Identification of potential 
odor sources and operating procedures for minimizing odors should also be included.  
Development of plans for odor monitoring and mitigation, dust control, and fire protection are 
required to establish agreed-upon documented procedures for accountability. Personnel 
requirements to conduct operations and other required activities should be included, along with 
information on the appropriate training necessary.  

The observed odor complaint and response procedure should demonstrate a mindfulness that odors 
may be generated, and procedures are in place to investigate, document, evaluate and correct 
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potential odor generating conditions. A well-written odor management plan will help improve 
open communication with community members and foster more cooperative relationships. The 
identification of odor data necessary to investigate and easily evaluate odor occurrences should be 
included, along with correlated data analysis, optimized operations strategies employed and 
observed benefits, if any. Inclusion of periodic community/public meeting following high volume 
nuisance odor complaints may also be included.  

Recordkeeping is an essential component of this living document that ensures continued 
improvement by building on past success. Maintaining records of regulatory compliance, 
equipment history and personnel training demonstrates a commitment to odor management and 
ensures quality assurance and quality control in the results. Annual reviews of the document to 
identify necessary updates that may prevent future odor occurrences, or the addition of new 
operation method or technology application will result in continued improvement in the mitigation 
of odor events before odors become a nuisance. 

4.2 Odor Mitigation Strategies 
The odor mitigation strategies considered recognize the proximity of the community residents to 
the Martinez II WWTP and the TLM Compost Facility. Historical odor complaints included a 
complainant identifying a cloud of dust at the TLM Compost Facility, believed to be the result of 
a windrow being turned.  During the March 28, 2019 site visit of the surrounding area, Trinity 
noted that TLM’s operations are visible from this residential neighborhood and being less than a 
mile from the facility, believed that a physical berm would help alleviate some of the concerns of 
the neighbors. While dust does not always translate to odors, the community’s ability to see the 
dust may result in a perceived odor. This is supported by a neurological study11 published in 2003 
in which it is suggested that visual cues can activate crossmodal associations between the two 
human senses. This effect may cause community members to be influenced by the things that they 
see when detecting sources of odors and may prescribe fault to facilities that are not contributing 
to off-site odors.    

A physical berm, such as a wall or tree line, could aid in blocking community members site lines 
of the facility. Planting trees along the property line will not only provide a visual barrier to the 
facility but could also assist in reducing the concentration of odors in the air. It has been found that 
arrays of trees can improve odor dispersion in studies at livestock facilities by diverting odors and 
promoting mixing of odorous air with wind.12 This study found pronounced effects of windbreaks 
to increase odor dispersion when the windbreak was dense and consisted of coniferous trees. It has 
been found at a WWTP in North Texas that Cypress trees spaced 15 feet apart along the property 
line have helped mitigate odors observed at the neighboring elementary school. Plant operations 
noted that on cool mornings, mist can be seen rising from treatment units, but is reduced at the tree 
line.   

                                                
11 Gottfried, J. A., & Dolan, R. J. (2003). The Nose Smells What the Eye Sees. Neuron, 39(2) 
 
12 Lin, X.-J., Barrington, S. Nicell, J., Choinière D., Vézina A. (2006) Influence of Windbreaks on Livestock 
Odour Dispersion Plume in the Field. Agriculture, Ecosystems and Environment, 116 (263-272) 



 

Martinez II WWTP Odor Investigation Summary September 2019 

 Page 35 

In association 
with 

Installation of a plant water drip irrigation system is recommended to: 
• Aid in tree root development during critical establishment growth (first 3 years after 

planting); 

• Improve tree survival rate, and; 

• Promote healthy annual tree growth. 

This anecdote is supported by a case study13 of using vegetative environmental buffers (VEB) in 
a livestock and poultry facility. Tree-based VEBs were found to mitigate odors through increased 
mechanical turbulence, promoting mixing of odorous air with non-odorous air, and bio-physical 
dynamic interactions between leaves and other aerial plant surfaces to remove dust and odorous 
constituents from air streams.  

The VEB is recommended to extend approximately 2000 ft along the north property boundary as 
shown in Figure 4-1 Recommended Vegetative Environmental Buffer.  The exact placement of 
the VEB along the north property boundary shall be determined by SARA Martinez II WWTP 
personnel to avoid any conflicts with existing utilities. The placement of the VEB along the north 
wall was determined based on the following: 

• Prevailing southerly winds from February to December places the highest probability of 
observed odors, occurring as a result of the Martinez II WWTP and the TLM Compost 
Facility, to the north of the SARA property. 

• Complainants located north of the Martinez II WWTP and the TLM Compost Facility have 
collectively observed odors for the longest period of time, with the greatest frequency and 
having the greatest occurrences of odors potentially being contributed from Martinez II 
WWTP and/or TLM Compost Facility, solely.   

In keeping with SARA’s core values of stewardship, integrity and excellence, we are providing 
recommendations for your consideration that, if implemented, will improve the effectiveness of 
your ability to respond to intermittent odors, improve transparency with the community and 
improve the aesthetics of the property while focusing on mitigation odors. 

                                                
13 Tyndall, J.C., Drake Larsen, G.L. Vegetative Environmental Buffers for Odor Mitigation.  
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Figure 4-1 Recommended Vegetative Environmental Buffer 
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1 ODOR EVALUATION SUMMARY 

The San Antonio River Authority (SARA) owns and operates the Martinez II Wastewater 
Treatment Plant (WWTP) located at 1720 FM1516, Converse, TX 78109.  In response to 
community odor complaints, SARA contracted with CP&Y to conduct an odor evaluation at the 
Martinez II Wastewater Treatment Plant (WWTP), the adjacent Gardenville Composting Facility 
and the surrounding area.  This evaluation was conducted on Thursday, March 28, 2019 by 
representatives from CP&Y and subconsultant Trinity Consultants (Trinity), as well as SARA 
personnel.  The project scope also includes the development of an odor investigation work plan. 
The evaluation included a site visit and tour of the Martinez II WWTP, the Gardenville 
Composting Facility and a survey of the surrounding area facilities presented in Figure 1.1 
Martinez II WWTP Location Map. 
 

 
Figure 1.1 Martinez II WWTP Location Map 
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1.1 MARTINEZ II WWTP SOLIDS HANDLING PROCESS 

During the odor evaluation SARA provided an overview of the Martinez II WWTP and the 
solids handling process. The Martinez II WWTP was originally constructed in 1984 and 
expanded to 3.5 MGD in 2010.  The extended aeration treatment process removes solids having 
a typical sludge age of around 20 days from the secondary treatment system.  The removed 
solids are dewatered on-site with a belt filter press located inside the Dewatering Building.  
Dewatered solids are hauled to the Gardenville Composting Facility located on the southeast side 
of the property for disposal.  The composting facility is operated by Texas Landfill Management 
(TLM, also referred to as Gardenville Composting Facility) under SARA’s Texas Commission 
on Environmental Quality (TCEQ) wastewater effluent discharge permit for Martinez II WWTP.  
SARA entered into a lease agreement with TLM in January of 2014.  The entire SARA property 
is presented in Figure 1.2 Martinez II WWTP and Gardenville Composting Facility. 
 

 
Figure 1.2 Martinez II WWTP and Gardenville Composting Facility 
 
 



ODOR INVESTIGATION WORK PLAN 
 

  P a g e  4 | 9 

 

1.2 ODOR MONITORING & COMPLAINTS 

As a part of the odor evaluation, SARA provided CP&Y and Trinity with historical odor 
complaint information, including the current odor complaint reporting and follow-up procedures 
that has evolved since its inception in April 2017.  In 2018 SARA invested in Envirosuite, an 
odor monitoring system for detection of hydrogen sulfide and ammonia. Detection sensors were 
installed on the north fence line of the property and sensor readings have been incorporated into 
the odor log when odor complaints are received.     

1.3 OBSERVED ODOR COMPLAINT FORMS 

Upon review of the historical odor complaint information the need to stream-line the complaint 
process and improve confidence in odor data was identified.  CP&Y and Trinity developed a 
Public Observed Odor Data Collection and Response Form to assist SARA personnel in the 
collection of odor complaint data.  A web-based Observed Odor Complaint Form was also 
developed and presented to SARA for consideration.  The new form was designed to obtain a 
more standardized and descriptive characterization of the observed odors in a format that can be 
uploaded to the current odor log, eliminating labor-intensive manual entry.  A test website was 
developed for SARA’s use and review.  A copy of the form is presented in Appendix A.   

2 ODOR INVESTIGATION  

Representatives from CP&Y, Trinity, and SARA conducted a walk-through of the Martinez II 
WWTP and Gardenville Composting Facility on Thursday, March 28, 2019.  The Review Team 
surveyed the surrounding area to identify other potential sources of odor.  The Review Team 
observed several odors in the surrounding vicinity, which supports the need for further 
investigation.  
It is important to highlight that odor is a perception-based phenomenon.  Odorants (odor-causing 
chemicals) are often complex mixtures of substances rather than singular chemical molecules.  
Because odor can be generated by minute levels of many different odorants, there is not a 
universal “digital odor meter” to measure ambient odors.  In order to determine ambient odors, 
trained human assessors, with the aid of field olfactometers, are best suited to assess impacts.   
Therefore, in order to characterize the odors in and around the Martinez II WWTP and 
Gardenville Composting Facility, it is recommended to conduct an odor monitoring analysis 
using trained odor assessors.  

2.1 RECOMMENDATION 

The objective of the recommended odor monitoring analysis is to identify and characterize the 
sources of odors impacting the surrounding community.  A key benefit of an odor monitoring 
analysis is to objectively identify odors that may be observed by members of the community.  
Odor monitoring can also be more cost effective compared to direct source sampling or other 
chemical analysis.  Evaluating field conditions for odors in terms of odor strength rather than 
specific chemical compounds allows for a more comprehensive analysis of the odors potentially 
impacting the community.   
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In order to collect objective data, odor assessors are screened for odor sensitivity, following 
European standard EN13725:2003, to ensure they are not overly sensitive or insensitive to odors.  
Trinity also implements several best practices when conducting field work to ensure data 
collected is of high quality.  Best practices employed by the odor assessors include: 

• Equipped with carbon filter masks when not collecting observations, to avoid 
desensitization; 

• Take breaks to avoid fatigue; 

• Utilization of standardized field sheets and an odor descriptor wheel; 

• Avoid consumption of food/beverage 30 minutes before collecting observations; 

• Avoid consumption of food/beverage that impact olfactory senses (spicy food, caffeine); 

• Free of health conditions that may impact olfactory senses (illness, allergies, pregnancy).   
Two (2) pre-screened, qualified odor assessors from Trinity Consultants will conduct a two (2)-
day odor monitoring analysis. The odor assessors will select strategic odor monitoring locations 
upwind and downwind of potential odor sources as well as near complainant locations.  To 
provide a visualization, the proposed odor monitoring locations (assuming winds from the 
southeast) are included in Appendix B.  A field team of two assessors provides the following 
advantages: 

• Simultaneous measurements, more data points, and duplicate results for quality; 

• Ability to corroborate data and site observations; and 

• Coverage for contingencies. 
Ahead of the field work, the odor assessors will be educated about the odors from Martinez II 
WWTP and Gardenville Composting Facility to aid in identifying these odors in the field.  
CP&Y or SARA personnel will collect sealed buckets of various odorous materials 24 hours 
prior to the field work.  The headspace of these products will be observed by the field odor 
assessors prior to conducting field work.    
During the field investigation, the odor assessors will gather real-time data using a portable field 
olfactometer, the Nasal Ranger, to determine observed odor strength as well as record the 
descriptor(s) for the observed odors at the pre-determined odor monitoring locations.  To further 
characterize odor observations and measurement, odor assessors will consider the FIDOL 
principles: 
 Frequency – how often the odor impacts occur 
 Intensity – the relative odor strength (faint to overwhelming) 
 Duration – the length of time for a given odor event 
 Offensiveness – the character or description of the odor 
 Location – mapping impact and identifying other off-property contributing sources  
If the predominant wind direction is not from the southeast, the field team is knowledgeable on 
adapting the odor monitoring locations to ensure upwind and downwind observations are 
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collected.  Observations cannot be obtained during precipitation events, so the field team will 
adapt its schedule to monitor under favorable weather conditions. 
Depending on the initial results of the two-day study, additional time in the field may be 
warranted.  Trinity will work with SARA and CP&Y to identify an additional scope of work if 
necessary.      
Trinity will prepare a written report to present the results of the odor monitoring analysis.  The 
report will identify the objectives of the study, methodologies employed, and detailed results.  
Figures will be generated to easily depict the FIDOL principles of the observed impacts (i.e., 
frequency of impacts, odor strength, odor descriptors, etc.).  Tables and charts may also be 
utilized to present the findings of the odor monitoring analysis.  If possible, conclusions will be 
drawn about the odor observations (i.e., if they relate to a given facility) and their potential 
impacts on the community.  The report will include recommendations for SARA for addressing 
odors. 
The senior odor expert will prepare and deliver a presentation of the report results and discuss 
next steps in a face-to-face meeting.   

2.2 SCHEDULE 

Trinity proposes completing the odor monitoring analysis in April or early May. The field team 
will be comprised of a local consultant originating from Dallas paired with our senior odor 
expert from Minneapolis or Toronto.  Field dates could occur within the ranges listed below: 

• Tuesday, April 16 through Thursday, April 18 

• Tuesday, April 23 through Friday, April 26 

• Tuesday, April 30 through Friday, May 3 
The field team will adjust the schedule to meet favorable weather conditions.  Trinity will work 
with CP&Y and SARA to identify a mutually agreeable schedule for the odor monitoring 
analysis.  
The odor assessment report will be submitted internally two weeks after the completion of the 
field work.  The report with recommendations will be submitted to SARA within three weeks of 
initial assessment.  If a more accelerated timeline is desired (i.e., preliminary results ahead of the 
next SARA Board meeting), Trinity will adjust the schedule and deliverable(s) as needed, and 
will alert CP&Y and SARA to additional costs if applicable. 

2.3 COSTS 

Trinity estimates the project cost to complete the recommend scope of work in section 2 to be 
$50,000 as presented in the fee proposal in Appendix C.  This cost assumes the correct prediction 
of the following assumptions:  

• Two odor assessors will complete a two-day odor monitoring assessment.  Odor assessors 
will be staffed by the odor expert team.  Trinity will seek flexible airfare 
accommodations as available to reduce potential costs due to rescheduling.  
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• CP&Y or SARA personnel will collect the sealed buckets of various materials 24 hours 
prior to the field work.  These samples will be available for observation by Trinity field 
team when requested.  

• No odor modeling (with a dispersion model) will be completed.   

• A single report will be prepared which summarizes the findings of the two-day odor 
monitoring assessment and recommendations for SARA on addressing the odors. 

• Trinity has included time for the senior odor expert to prepare and deliver a presentation 
of the report results and discuss next steps in a face-to-face meeting.   

• Safe access will be provided to the site. 
The detailed fee proposal is included in Appendix C.   

3 ADDITIONAL ACTIVITIES 

CP&Y and Trinity have identified additional activities that SARA may choose to execute.  The 
pricing for each of the additional activities is listed in the table below. 

Item – Description  Cost 
Odor Sensitivity Test Kit Purchase $325* 
Nasal Ranger Field Olfactometer Purchase (1 unit, standard package**) $2,750* 
Trinity Recommendations for Envirosuite Maintenance and Upgrades $2,000 
Trinity Recommendations for Meteorological Tower $940 
Odor Sensitivity Testing and Nasal Ranger Training for SARA Personnel $1,500 
External Training to General Public $4,900*** 

*Cost does not include local taxes/shipping. 
**If a Nasal Ranger Field Olfactometer is purchased, SARA may wish to purchase an additional 
odor “mask”.  Typically one odor mask is used by one individual in the field, so a second mask 
would allow for two personnel to investigate odors simultaneously.  The cost of an additional 
odor mask is $400 plus local taxes/shipping. 
***Costs assume travel and accommodations (i.e., does not occur the same time as the field 
work or delivery of the report results).  If combined with an existing visit, costs will be less. 

3.1 ODOR SENSITIVITY & MONITORING EQUIPMENT 

As noted above, an individual’s odor sensitivity is an important element to consider when 
gathering information in the field about odor events (e.g., complaints). It is recommended that 
SARA consider purchasing 3M carbon filter masks for personnel that investigate and follow up 
on odor complaints.  A recommended mask, which retails for approximately $35 and can be 
purchased from home improvement stores.  The procedure for implementing the mask into field 
investigations will be included in the report.   
SARA personnel may also wish to demonstrate that their personnel that investigate and follow 
up on odor complaints are sensitive to odors.  The expert team can either train SARA personnel 
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or help administer an odor sensitivity testing.  An odor sensitivity test kit can be purchased from 
St. Croix Sensory for $325 plus tax/shipping.   
SARA personnel may also wish to purchase their own Nasal Ranger field olfactometer.  When 
the team conducts the odor monitoring analysis, they will have a Nasal Ranger field 
olfactometers on-hand.  Trinity can meet with SARA personnel to demonstrate the use of the 
Nasal Ranger field olfactometer and provide some hands-on experience.  A Nasal Ranger field 
olfactometer can be purchased from St. Croix Sensory for $2,750 plus tax/shipping. 
Training on the odor sensitivity test kit and/or use of the Nasal Ranger are discussed in Section 
3.4. 

3.2 ENVIROSUITE MAINTENANCE & UPGRADES 

At the meeting on March 28, 2019, representatives from SARA, CP&Y, and Trinity discussed 
the existing Envirosuite system features and real-time monitoring results.  One item that was 
discussed was possible maintenance or calibration of the existing sensors.  It is recommended 
that SARA investigate whether maintenance and/or calibration is necessary and initiate a 
dialogue with EnviroSuite on this service.  
SARA also received a proposal for an Envirosuite upgrade.  The team was granted access to the 
Martinez II WWTP Envirouite system.  The team will prepare a review of the proposal and 
provide recommendations for SARA’s consideration.  A conference call meeting can be 
scheduled to discuss the existing system and the elements of the new proposal.  Costs associated 
with the Envirosuite upgrades are presented in the fee proposal in Appendix C. 

3.3 METEOROLOGICAL TOWER RECOMMENDATIONS 

The current Envirosuite system relies on the on-site meteorological tower measurements.  If 
additional upgrades are purchased, the meteorological tower measurements (especially wind 
direction) will be more important to the quality of the reports generated by the system.  Trinity 
can assist SARA personnel in a review of the siting of the meteorological tower and a review of 
the maintenance procedures and latest and routine calibration of the equipment.  Trinity can 
advise on the next steps and provide an additional cost estimate if desired.  Trinity assumes this 
assistance will be provided remotely and that SARA personnel can provide photographs and 
documentation of the maintenance procedures and calibration for the on-site meteorological 
tower.  Trinity’s recommendation will be provided via email along with a one-hour conference 
call.  Costs associated with the meteorological tower recommendations are presented in the fee 
proposal in Appendix c. 

3.4 TRAINING PLAN 

Two training options have been developed for SARA’s consideration.  One considers training by 
Trinity to local SARA personnel.  The other option considers training by Trinity and CP&Y 
personnel to the general public. 
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3.4.1 SARA Personnel Training  
The two odor assessors that will be on site for the odor monitoring analysis can provide hands-on 
training.  Training on the use of the odor sensitivity test kit and administer odor sensitivity 
testing will be provided. In addition, training on field basics, including operation of the Nasal 
Ranger field olfactometer is recommended.  Trinity assumes the odor sensitivity testing and 
training can occur within a three-hour working meeting.  Costs associated with the SARA 
personnel training are presented in the fee proposal in Appendix C. 
3.4.2 General Public Training 
A short 1-2 hour presentation to be delivered at a Board meeting or other public venue.  The 
purpose of the presentation is to spread public awareness about the beneficial uses of composting 
and to explain some fundamentals of managing odors in a community.  A PowerPoint 
presentation and illustrative hand-outs will be prepared for the meeting.  SARA will coordinate 
the venue logistics and public outreach for the event.  Costs associated with the public training 
are presented in the fee proposal in Appendix C. 
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     SARA Observed Odor Complaint Form 

PUBLIC OBSERVED ODOR DATA COLLECTION AND RESPONSE  
It is important to be professional and respectful when speaking to the public.  Use the Observed Odor 
Complaint Form to collect the required information.  The accuracy of this information is critical to 
properly investigate the complaint.  Below is a script and form to aid in your interaction.  Please 
complete the form and submit.   

OBSERVED ODOR COMPLAINT FORM 

Responder:  “Please provide your name and phone number to allow for us to follow-up with you about 
your complaint.”  

Name of Complainant: ________________________________________________________________________________ 

Complainant Phone Number: ______________________________________________________________________________ 

Responder:  “Please provide the date and time that the odor was observed.  Please also provide the 
location where the odor was observed.  Examples of location are an address, intersection, commercial 
business.” 

Date: ________________________________    and Time: _______________________________  of Observed Odor 

Location of Observed Odor: __________________________________________________________________________ 

(It is important to obtain the exact time and location of the observed odor.  If reporting current 
observation, record the exact time without rounding, i.e. 8:42 pm.   If reporting past observation of 
odors, please indicate the time with an asterisk.  This will allow responding party to further inquire 
about timing of observed odor and inform on follow-up.)  

Responder:  “We have a list of possible descriptor words that you can use to describe the odor.  You may 
select all that apply.  If none of these descriptors suffice, you can indicate “other” and describe the odor, 
and I will record your description.  The descriptors are earthy, diesel, manure, sewer, fruity, sour, 
ammonia, and garbage.”  

Description of Odor: 

Earthy Diesel Manure Sewer 

Fruity Sour Ammonia Garbage 

Other: _______________________________________________________________________________________________________________ 



     SARA Observed Odor Complaint Form 

Responder:  “Please also rate the strength of the observed odor on a scale of 1 to 5 where 1 is a weak 
odor and 5 is a strong odor.” 

Strength of Observed Odor: 

     1     ………………………………………………………………………………………     5  

Weak  Strong 

Responder: “Do you have any additional comments on the observed odor that you’d like to share?” 

Any Additional Comments on Observed Odor: __________________________________________________________ 

__________________________________________________________________________________________________________________ 

Responder: “The information you shared will be forwarded to the appropriate party and they will 
contact you within [insert timeframe] for follow-up.  Thank you for taking the time to provide your odor 
observation.  Your real-time reporting of this observed odor allows us to properly investigate and 
address the potential cause. “ 
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Odor Investigation Work Plan 
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APPENDIX  B 
OBSERVED ODOR COMPLAINT FORM 

  



San Antonio River Authority 

Observed Odor Complaint Form 

Online Submission: https://www.sara-tx.org/public-services/utilities/ 

 

 

https://www.sara-tx.org/public-services/utilities/
https://www.sara-tx.org/public-services/utilities/
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APPENDIX  C 
TCEQ NUISANCE ODOR COMPLAINT INVESTIGATION 

PROCESS AND FIDO ODOR PROTOCOL CHART 
  



TCEQ Nuisance Odor Complaint 
Investigation Process and  

FIDO Odor Protocol Chart 
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APPENDIX  D 
TCEQ COMPLIANCE INVESTIGATION 
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APPENDIX  E 
ODOR COMPLAINT DATA SUMMARY 

 
 
 



SARA Martinez II WWTP
Odor Complaint Data Summary

Date Day of Week
Odor 

Complaint
Wind Direction Wind Degree Wind Speed Humidity

Ammonia 
(ppm)

Hydrogen Sulfide 
(ppb)

Ammonia 
(ppm)

Hydrogen Sulfide 
(ppb) WWTP Compost Other Comments 

7/8/2017 Saturday 7-10:00 AM 1 ESE/WSW 120/252 0/4 87/64% n/a n/a n/a n/a yes yes yes 
7/9/2017 Sunday 7:00 AM AM 2 West 262 0 84% n/a n/a n/a n/a Tessman

10/26/2017 Thursday 12:15 PM 3 SSW 213 13.2 36% n/a n/a n/a n/a yes yes Tessman
11/20/2017 Monday 5:15 AM PM 4 SW 231 5.8 44% n/a n/a n/a n/a Yes yes Tessman Turning Windrows
11/20/2017 Monday 11:30 AM PM 5 SSW 201 2 84% n/a n/a n/a n/a Yes yes Tessman
11/28/2017 Tuesday 5:30 AM PM 6 South 191 2.9 50% n/a n/a n/a n/a Yes yes

    
1/7/2018 Sunday 3:12 PM PM 7 SW 218 6.5 95% n/a n/a n/a n/a yes 
1/9/2018 Tuesday 5:07 PM PM 8 South 158 4.3 38% n/a n/a n/a n/a yes
2/3/2018 Saturday 9:22 AM AM 9 South 186 7.2 83% n/a n/a n/a n/a yes yes
2/3/2018 Saturday 4:00 PM PM 10 SSW 203 6.3 94% n/a n/a n/a n/a yes yes
2/3/2018 Saturday 6:15 PM PM 11 SW 222 33.8 90% n/a n/a n/a n/a yes yes
2/8/2018 Thursday 5:30 PM PM 12 SE/SSW 145/210 4.7 60/66% n/a n/a n/a n/a Yes yes Turning Windrows
2/8/2018 Thursday 9:55 PM PM 13 SW 229 2 71% n/a n/a n/a n/a yes yes Covering Product
2/9/2018 Friday 9:00 AM AM 14 WSW 254 1.6 86% n/a n/a n/a n/a yes yes yes 
2/9/2018 Friday 11:30 AM AM  WSW 252 3.6 83% n/a n/a n/a n/a yes yes yes Call was regarding dust complaint

2/14/2018 Wednesday 4:22 PM PM 15 SW 216 8.5 100% n/a n/a n/a n/a yes yes
2/19/2018 Monday 9:30 AM AM 16 S 186 14.3 82% n/a n/a n/a n/a yes yes
2/19/2018 Monday 12:00 PM PM 17 SSW 212 12.1 75% n/a n/a n/a n/a yes yes
2/27/2018 Tuesday 12:00 PM PM 18 SSW 196 12.3 98% n/a n/a n/a n/a yes Moving Windrows
2/28/2018 Wednesday 2:25 PM PM 19 SSW 204 10.1 61% n/a n/a n/a n/a yes 
3/5/2018 Monday 9:35 PM PM 20 SSW 20 4.7 96% n/a n/a n/a n/a yes Turning Windrows

3/31/2018 Monday 4:00 AM - 1:00 AM 21 SSW/SW/S 180-217 0-11 67-99% n/a n/a n/a n/a yes yes Moving Windrows
4/11/2018 Wednesday 2:40 PM PM 22 SSW 206 10.5 38% n/a n/a n/a n/a yes yes
5/10/2018 Thursday 12:00 PM PM 23 S 190 8.7 n/a n/a n/a n/a n/a yes yes
6/1/2018 Friday 5:30 PM PM 24 SSE 150 12.3 80% n/a n/a n/a n/a yes yes yes 

6/23/2018 Saturday 7:00 AM AM 25 S 170 10.1 n/a n/a n/a n/a n/a
8/2/2018 Thursday 8:00 AM AM 26 E 91 0 85% n/a n/a n/a n/a yes

8/13/2018 Monday 1:30 PM PM 27 SSE 167 14.76 52% n/a n/a n/a n/a yes
11/2/2018 Friday 1:00 PM PM 28 WSW 249 6.5 47% 0.0 3.7 0.0 5.1 yes
11/2/2018 Friday 6:00 - 6:30 PM PM 29 SSW 205-207 2-2.9 38-48% 0.1 2.1 0.0 8.0 yes yes yes
12/1/2018 Saturday 12:00 - 7:00 PM PM 30 WNW/W 289 14.3 24% 0.1 1.7 0.0 7.5 yes

12/11/2018 Tuesday 10:30 PM PM 31 S 177 2.68 89% 0.2 11.3 0.1 17.6 yes yes
12/15/2018 Saturday 6:40 PM PM 32 WSW 255 0 34% 0.0 8.8 0.0 18.4 yes yes yes
12/31/2018 Monday 7:30 AM AM 33 SW 227 3.1 100% 0.2 13.6 0.1 14.9 yes yes yes

1/3/2019 Thursday 5:45 PM PM 34 W 272 0.7 100% 0.0 8.0 0.0 12.0 yes yes Tessman
1/4/2019 Friday 7:15 PM PM 35 SW 228 0 53% 0.0 10.0 0.0 12.0 yes
1/4/2019 Friday 10:00 PM PM 36 W 226 0.2 74% 0.0 12.6 0.0 14.9 yes
1/5/2019 Saturday 3:00 AM AM 37 WNW 298 0 93% 0.3 17.4 0.1 18.9 yes

2/14/2019 Thursday 7:50 PM PM 38 S 191 2.2 81% 0.1 7.2 yes yes
2/23/2019 Saturday 1:00 PM PM 39 WNW 296 9.4 29% 0.1 0.3 0.0 5.6 yes
3/6/2019 Wednesday 2:00 PM PM 40 SE 143 1.01 40% 0.0 0.0 0.0 7.7 yes yes
3/6/2019 Wednesday 5:00 PM PM 41 S 185 7.2 47% 0.0 1.3 0.0 8.9 yes yes yes
3/6/2019 Wednesday 7:00 PM PM 42 S 185 4.2 55% 0.0 2.3 0.0 9.6 yes yes

3/19/2019 Tuesday 5:00 AM AM 43 W 281 0 77% 0.1 9.2 0.1 11.5 yes
3/19/2018 Tuesday 2:25 - 5:45 AM AM 44 WSW 242-340 0-3.1 69-77% 0.0 11.2 0.0 12.5 yes yes
3/19/2018 Tuesday 6:00 AM AM 45 NNW 332 2.2 71% 0.1 10.9 0.1 9.9 yes yes yes

Potential Odor InfluenceMonitor 2    Monitor 1  

Time

(Dead Battery)

9/4/2019 3



SARA Martinez II WWTP
Odor Complaint Data Summary

Date Day of Week
Odor 

Complaint
Wind Direction Wind Degree Wind Speed Humidity

Ammonia 
(ppm)

Hydrogen Sulfide 
(ppb)

Ammonia 
(ppm)

Hydrogen Sulfide 
(ppb) WWTP Compost Other Comments 

Potential Odor InfluenceMonitor 2    Monitor 1  

Time

3/20/2019 Wednesday 8:15 PM PM 46 S 183 3.8 67% 0.0 3.7 0.0 8.4 yes yes
3/24/2019 Sunday 7:00 PM PM 47 S 184 5.1 66% 0.0 5.9 0.0 10.9 yes yes
3/28/2019 Thursday 2:00 PM PM 48 SSE 157 13 60% 0.2 3.2 0.2 4.5
3/29/2019 Friday 4:40 PM PM 49 S 171 11 53% 0.0 0.0 0.0 7.5 yes yes
3/30/2019 Saturday 7:00 AM AM 50 S 182 4 100% 0.3 4.0 0.4 9.9 yes yes
3/30/2019 Saturday 8:00 AM AM 51 SSW 208 4 98% 0.0 4.0 0.3 8.0 yes
4/2/2019 Tuesday 5:15 AM AM 52 WNW 287 0 n/a 0.2 12.9 0.2 12.0 yes yes major
4/2/2019 Tuesday 6:07 AM AM 53 W 277 3 90% 0.2 13.7 0.2 12.0 yes yes major
4/2/2019 Tuesday 8:34 AM AM 54 NW 309 2 82% 0.3 15.9 0.1 9.2 yes yes major
4/2/2019 Tuesday 4:30 to 7:30 AM AM 55 NNW 300-348 2.0-3.0 86-88% 0.2 12.8 0.2 12.0 yes yes major
4/2/2019 Tuesday 9:28 AM AM 56 W 278 3 89% 0.2 13.6 0.2 12.0 yes yes major
4/4/2019 Thursday 7:00 AM AM 57 W 276 5 100% 0.4 10.4 0.4 7.5 yes yes yes
4/5/2019 Friday 7:45 AM AM 58 SSE 165 0 100% 0.4 17.1 0.4 13.1 yes
4/8/2019 Monday 5:40 AM AM 59 WNW 284 5 89% 0.2 9.8 0.2 6.0 yes yes yes
4/8/2019 Monday 11:03 AM AM 60 W 276 0 71% 0.1 15.7 0.0 10.9 yes yes major
4/9/2019 Tuesday 5:53 AM AM 61 NW 316 0 92% 0.3 19.5 0.3 15.7 yes yes
4/9/2019 Tuesday 6:51 AM AM 62 S 172 0 93% 0.3 19.5 0.3 15.7 yes

4/10/2019 Wednesday 6:00 AM AM 63 N 4 0 92% 0.3 11.7 0.3 10.0 yes yes
4/10/2019 Wednesday 6:15 AM AM 64 N 3 4 94% 0.3 12.0 0.3 8.6 yes yes
4/10/2019 Wednesday 8:35 AM AM 65 ESE 104 0 88% 0.4 14.0 0.3 8.6 yes yes
4/10/2019 Wednesday 3:05 PM PM 66 S 176 15 36% 0.1 3.7 0.5 0.0 yes yes
4/10/2019 Wednesday 4:50 PM PM 67 SSE 153 16.8 36% 0.3 4.0 0.6 0.0 yes yes
4/11/2019 Thursday 10:10 AM AM 68 NNW 350 9.9 36% 0.0 4.0 0.0 0.0 yes yes yes
4/11/2019 Thursday 1:30 PM PM 69 n/a n/a n/a n/a 0.1 2.0 0.0 0.0
4/11/2019 Thursday 10:25 PM PM 70 N 0 3.7 52% 0.0 6.8 0.0 3.7 yes yes
4/12/2019 Friday 8:58 AM AM 71 n/a n/a n/a n/a n/a n/a n/a n/a
4/13/2019 Saturday 1:05 PM PM 72 W 274 8.7 77% 0.1 1.9 0.1 0.0 yes yes yes
4/13/2019 Saturday 5:20:00 PM PM 73 WNW 286 18 47% 0.0 3.5 0.0 0.0 yes yes yes
4/14/2019 Sunday 7:15 PM PM 74 S 170 5.6 42% 0.0 4.6 0.0 0.0 yes yes
4/16/2019 Tuesday 6:00 PM PM 75 SE 141 13 68% 0.0 6.3 0.0 0.3 yes yes yes
4/16/2019 Tuesday 6:40 PM PM 76 SE 146 14.3 69% 0.0 6.2 0.0 0.0 yes yes yes
4/17/2019 Wednesday 12:30 PM PM 77 S 170 12.4 83% 0.1 7.7 0.1 4.0 yes yes
4/18/2019 Thursday 8:25 AM AM 78 W 265 5.6 100% 0.3 7.6 0.3 4.0 yes yes major
4/18/2019 Thursday 3:30 PM PM 79 NNW 336 16.8 52% 0 3.5 0 4 yes yes
4/20/2019 Saturday 6:48 AM AM 80 WNW 297 1.9 87% 0.3 15.1 0.2 5.5 yes yes
4/20/2019 Saturday 7:16 AM AM 81 W 280 0 86% 0.3 15.0 0.2 6.3 yes yes major
4/20/2019 Saturday 8:04 AM AM 82 NW 310 0.6 88% 0.3 16.0 0.3 3.5 yes yes yes
4/20/2019 Saturday 7:58 AM AM 83 WNW 301 0 83% 0.3 16.0 0.3 6.5 yes yes yes
4/20/2019 Saturday 8:00 AM AM 84 WNW 301 0 83% 0.3 17.1 0.2 4.5 yes yes yes
4/21/2019 Sunday 8:35 AM AM 85 E 94 1.2 98% 0.4 8.5 0.4 4.1 yes
4/24/2019 Wednesday 7:35 AM AM 86 ENE 62 9.9 100% 0.4 12.0 0.4 4.8 yes yes
4/25/2019 Thursday 2:50 AM AM 87 W 264 1 100% 0.4 12.0 0.4 4.0 yes yes yes
4/25/2019 Thursday 7:50 AM AM 88 WNW 302 1.9 98% 0.4 12.0 0.4 4.0 yes yes yes
4/27/2019 Saturday 8:08 AM AM 89 S 179 1 92% 0.3 12.5 0.3 4.0 yes yes
5/2/2019 Thursday No Time 90  
5/7/2019 Tuesday 1:27 PM PM 91 S 174 8.1 77% 0.0 7.7 0.0 0.0 yes yes

5/11/2019 Saturday 6:50 AM AM 92 NNW 338 3.1 99% 0.4 12.0 0.4 4.0 yes yes yes
5/14/2019 Tuesday 8:00 PM PM 93 n/a n/a n/a n/a n/a n/a n/a n/a
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SARA Martinez II WWTP
Odor Complaint Data Summary

Date Day of Week
Odor 

Complaint
Wind Direction Wind Degree Wind Speed Humidity

Ammonia 
(ppm)

Hydrogen Sulfide 
(ppb)

Ammonia 
(ppm)

Hydrogen Sulfide 
(ppb) WWTP Compost Other Comments 

Potential Odor InfluenceMonitor 2    Monitor 1  

Time

5/18/2019 Saturday 3:30 PM PM 94 n/a n/a n/a n/a n/a n/a n/a n/a
5/28/2019 Tuesday 2:25 PM PM 95 n/a n/a n/a n/a n/a n/a n/a n/a
6/6/2019 Thursday 6:00 PM PM 96 n/a n/a n/a n/a n/a n/a n/a n/a
6/7/2019 Friday 5:00 AM AM 97 n/a n/a n/a n/a n/a n/a n/a n/a
6/7/2019 Friday 8:09 AM AM 98 n/a n/a n/a n/a n/a n/a n/a n/a
6/7/2019 Friday 9:02 AM AM 99 n/a n/a n/a n/a n/a n/a n/a n/a
6/8/2019 Saturday 5:52 AM AM 100 n/a n/a n/a n/a n/a n/a n/a n/a

6/14/2019 Friday 10:00 AM AM 101 n/a n/a n/a n/a n/a n/a n/a n/a
6/15/2019 Saturday 8:28 AM AM 102 n/a n/a n/a n/a n/a n/a n/a n/a
6/19/2019 Wednesday 8:44 AM AM 103 n/a n/a n/a n/a n/a n/a n/a n/a
7/10/2019 Wednesday No Time 104         
7/11/2019 Thursday 7:00 AM AM 105 n/a n/a n/a n/a n/a n/a n/a n/a
7/16/2019 Tuesday 2:00 AM AM 106 n/a n/a n/a n/a n/a n/a n/a n/a
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SARA Odor Investigation Martinez II WWTP
Odorant Concentration Summary

Month

Monitor 1 - 
H2S 15-min 
(ppb)

Monitor 1 - 
NH3 15-min 
(ppm)

Monitor 2 - 
H2S 15-min 
(ppb)

Monitor 2 - 
NH3 15-min 
(ppm)

Monitor 1 - 
H2S 15-min 
(ppb)

Monitor 1 - 
NH3 15-min 
(ppm)

Monitor 2 - 
H2S 15-min 
(ppb)

Monitor 2 - 
NH3 15-min 
(ppm)

Monitor 1 - 
H2S 15-min 
(ppb)

Monitor 1 - 
NH3 15-min 
(ppm)

Monitor 2 - 
H2S 15-min 
(ppb)

Monitor 2 - 
NH3 15-min 
(ppm)

H2S 15-min 
(ppb)

NH3 15-min 
(ppm)

Average 5.35 0.11 7.18 0.13 10.42 0.19 7.66 0.21 7.88 0.15 7.42 0.17 7.65 0.16
Minimum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Maximum 45.59 1.24 33.01 1.42 30.97 2.29 59.56 3.30 45.59 2.29 59.56 3.30 59.56 3.30

Average 11.46 0.04 8.22 0.11
Minimum 2.41 0.00 0.00 0.00
Maximum 45.59 1.24 33.01 0.40

Average 11.23 0.16 7.62 0.18
Minimum 0.00 0.00 0.00 0.00
Maximum 22.15 0.70 30.67 0.50

Average 9.14 0.12 4.90 0.11
Minimum 0.72 0.00 0.00 0.00
Maximum 19.49 0.50 16.00 0.84

Average 3.39 0.13 7.08 0.13
Minimum 0.00 0.00 0.00 0.00

Maximum 36.57 0.63 20.00 0.65

Average 1.50 0.19 8.34 0.18
Minimum 0.00 0.00 0.76 0.00
Maximum 7.29 0.48 26.90 0.68

Average 2.55 0.15 8.09 0.20
Minimum 2.42 0.10 8.07 0.20
Maximum 2.67 0.20 8.10 0.20

Average 1.70 0.10 7.73 0.16
Minimum 0.00 0.00 0.00 0.00
Maximum 12.53 0.86 26.07 1.42

Average 3.08 0.00 11.32 0.00 10.00 0.20 8.74 0.24
Minimum 2.16 0.00 9.32 0.00 0.00 0.00 0.00 0.00
Maximum 4.00 0.00 13.32 0.00 23.64 2.29 59.56 3.30

Average 1.85 0.00 5.48 0.00 10.02 0.29 6.68 0.27
Minimum 0.00 0.00 1.63 0.00 0.00 0.00 0.00 0.00
Maximum 3.70 0.00 9.33 0.00 30.03 1.53 29.59 2.15

Average 11.02 0.23 7.58 0.22
Minimum 2.59 0.00 0.00 0.00
Maximum 20.54 0.71 17.47 0.85

Average 11.25 0.05 8.37 0.13
Minimum 3.57 0.00 0.00 0.00
Maximum 26.55 0.43 21.65 0.50

Average 10.62 0.04 7.64 0.13
Minimum 3.74 0.00 0.00 0.00
Maximum 30.97 0.20 22.89 0.50

October

November

December

Starts at August 8th

Total Average Data- Set Total

May

June

July

August

Annual Summary

1st through 5th

September

February

March

April

January

2019 2018

9/7/2019
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