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1. PROCESS DESCRIPTION  
 
The Mata™ solids interceptor utilizes a mechanically driven, physical separation and dewatering 
process to remove suspended and settleable organic solids from residential wastewater prior to 
downstream biological treatment or disposal. Unlike biological reactors that rely on microbial 
growth and aeration, Mata operates as a pre-treatment and primary solids management device, 
concentrating and removing fecal and fibrous solids at the point of entry to the treatment train. 
 
By physically removing fecal solids, toilet paper fibers, and other particulate organic matter prior to 
biological treatment, Mata reduces total suspended solids (TSS), particulate biochemical 
oxygen demand (BOD), and particulate nitrogen loading to downstream treatment or disposal. 
This improves downstream process stability, oxygen utilization efficiency, and nitrogen-removal 
performance. 
 
Because the Mata process is mechanical rather than biological, its performance does not depend on 
dissolved oxygen, microbial population stability, or temperature-sensitive biochemical reactions. 
Instead, solids capture efficiency is governed by screen geometry, rotational speed, and hydraulic 
loading. This allows the unit to maintain consistent separation performance across a wide range of 
flow rates, organic loadings, and operating conditions, including intermittent and shock loading 
typical of residential use. 
 
The system is equipped with online monitoring and telemetry to track pump cycles, auger 
operation, and system status, supporting preventative maintenance and long-term performance 
verification during certification testing and field operation. 
 
 
2. PERFORMANCE EVALUATION  
 
2.1 Description of System Evaluated  

The Mata™ system evaluated in this study has a rated capacity of five people per day. The unit was 
configured and operated in accordance with the manufacturer’s specifications provided in 
Appendix A.  

The system consists of a screened influent zone and a liquid collection zone within a single tank, 
along with a pair of separate solids collection and dehydration bins. Incoming wastewater enters 
the Mata unit and is directed toward a rotating perforated screen and auger assembly. As 
wastewater flows through the screen, liquid and dissolved constituents pass through the 
perforations, while particulate organic solids are retained on the screen surface.  

Liquid effluent that passes through the screen accumulates in the lower portion of the tank. When 
the liquid level reaches a preset elevation, a float-activated control system energizes a sump pump, 
which transfers the clarified liquid to the downstream treatment or disposal system. 
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Simultaneously, the same float signal activates the auger drive, causing the auger to rotate and 
advance the retained solids along the screen. 
 
As the auger turns, the captured solids are mechanically conveyed and compressed, allowing 
entrained liquid to drain back through the screen into the liquid compartment. The dewatered 
solids are discharged into a solids collection bin, where they are retained for passive drying and 
subsequent removal. When the liquid level drops below the float setpoint, both the sump pump and 
auger are de-energized.  

The Mata unit operates in a flow-through configuration that maintains gravity passage of 
wastewater across the screen during both powered and unpowered conditions. This configuration 
prevents upstream surcharge while providing controlled liquid discharge and solids conveyance 
during normal operation. 

An optional peracetic acid dosing pump may be configured in-line with the effluent to meet 
NSF/ANSI 41 liquid end-product bacteria limits. The Mata monitored in the controlled system 
tested was configured to apply a 250ppm PAA dose. As disinfection is unconventional in septic 
systems and systems monitored under NSF 245, the field tested units were not configured for PAA 
dosing. 

2.2 Test Protocol  

This section describes the methods used to evaluate the performance of the WaiHome Mata solids 
interceptor under a combined NSF/ANSI 41 and NSF/ANSI 245 equivalent testing program. 
Conventional treatment systems fall into one of two categories: 
 

●  a composting toilet evaluated with feces, urine, food waste, and water loading under the 
NSF/ANSI 41 standard; or 

● a liquid-only treatment unit or ATU evaluated with dilute primary-treated wastewater 
loading under the NSF/ANSI 40/245 standards.  

 
As a primary treatment alternative to the septic tank itself, not an ATU or composting toilet, it is 
only with a blended testing program that the Mata can be evaluated: 

● NSF/ANSI 41 solid and liquid loading; 
● NSF/ANSI 41 evaluation of  solids end-products; and 
● NSF/ANSI 245 evaluation of liquid end-products. 

Performance testing and evaluation were conducted over a minimum six-month period and were 
not restricted to specific seasons. Both NSF/ANSI 41 and NSF/ANSI 245 require controlled loading 
tests, the methodology for which is provided here. Beyond the controlled system test, NSF 41 
requires field testing of systems. The testing of two such systems has been included in this report. 
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Section 9 and 10 of NSF/ANSI Standard 41 protocol, “Mature systems (“field”) performance testing 
and evaluation” and “New system (“controlled”) performance testing and evaluation” are included 
in Appendix B. Section 8 of NSF/ANSI Standard 245 protocol, “Performance Testing and 
Evaluation”, is included in Appendix C.   
 
2.2.1 Controlled Test 
 
As a Solids Interceptor, WaiHome’s Mata is sized to handle a maximum instantaneous loading rate, 
not a maximum daily loading.  Unlike conventional NSF/ANSI 245 testing, which utilizes municipal 
or septic tank effluent as influent, this blended evaluation employed real residential blackwater 
(kitchen and toilet) influent generated in accordance with NSF/ANSI 41 requirements. 

For logistic purposes, the daily per capita loading rate was kept at one population equivalent. This 
is formally contemplated under the NSF/ANSI 41 standard - “The results obtained from 
performance testing and evaluation of one model may be indicative of other models, provided the 
other models are comparable in terms of design and function.” Per NSF/ANSI 41, a population 
equivalent (p.e.) was defined as: 

● 1.2 fecal events per person per day 
● 4 urine events per person per day 
● 200 g of food waste 
● 15 gallons of water 

Urine events were dosed as 350 mL volumes collected in a dedicated urine separation device and 
delivered to the system via automated pump. Water was dosed to the system using an automatic 
valve on a pressurized water line at a rate equivalent to typical residential use (toilet flushing plus 
kitchen wastewater).  Fecal events and food waste were deposited directly into a pint flush toilet, 
documented, and flushed to the system.  

The kitchen waste recipe was taken from Kuligowski et al. (2023) with the omission of flowers and 
paper. Expected urine volume of 1.4 L/day was taken from Rose et al. (2015). 

Because influent composition was controlled generated rather than derived from a wastewater 
collection system, influent characteristics were estimated based on the mass and composition of 
applied materials. 

Per NSF/ANSI 245, the loading schedule of the system was set at:  

6 a.m. to 9 a.m. - 35 percent of daily loading 
11 a.m. to 2 p.m. - 25 percent of daily loading  
5 p.m. to 8 p.m. - 40 percent of daily loading 

 
Water dosing was accomplished by opening an electrically actuated valve to feed water to the test 
system. Dosing was conducted once per hour during the required dosing intervals. 



 
 
 

 
6 

Per NSF/ANSI 41, after a start up period (at the manufacturer’s discretion), the system loading 
began. After one month of design loading, the system was subjected to all applicable NSF/ANSI 41 
and NSF/ANSI 245 stress loading conditions for a period of 2.5 months and then an additional 2.5 
months of design loading (Figure 2.1).  Detailed descriptions of the stress sequences are shown in 
Appendix B and C.  
 

 
FIGURE 2.1: Stress loading patterns 
 
Flow proportioned 24-hour composite effluent samples were collected three times per week. The 
effluent samples were analyzed for carbonaceous five-day biochemical oxygen demand (CBOD5), 
total suspended solids (TSS), alkalinity, Total Kjeldahl Nitrogen (TKN), ammonia-N and 
Nitrate/nitrate-N concentrations. On-site determinations of pH, temperature, ORP, and dissolved 
oxygen were made once per week through grab samples.  
 
2.2.2 Field System Testing 
 
Systems having end products characteristic of routine operation were subjected to a field test and 
performance evaluation. Liquid and solid end-products were grab-sampled once per week for 
testing. Site 1 was a 2 occupant home configured in a blackwater only treatment configuration with 
greywater diversion (Figure 2.2). Site 2 was a 1 occupant home configured in a mixed wastewater 
treatment configuration (Figure 2.3). Liquid end-product disinfection was installed at neither site. 
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FIGURE 2.2: Site 1 household with 1 bedroom with 2 occupants (left) and mata installed to 
receive kitchen and toilet blackwater (right). 

 

 
FIGURE 2.3: Site 2 household with 1 bedroom with 1 occupant (left) and mata installed to 
receive mixed wastewater (right). 
 
2.3 Test Chronology  
 
The controlled system was installed under the direction of the manufacturer on June 10, 2025. 
Loading was initiated beginning June 11, 2025. Sampling for record was initiated on June 12, 2025. 
The stress test sequence was started on July 12, 2025. Testing was completed on December 12, 
2025 (Table 2.1).  
 
The Mata at Field Site 1 was installed and loading initiated under the direction of the manufacturer 
on May 21, 2025. Sampling for record was initiated on June 30, 2025. The Mata at Field Site 2 was 
installed and loading initiated under the direction of the manufacturer on October 16, 2025. 
Sampling for record was initiated on Nov 3, 2025.  
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TABLE 2.1. Controlled system operational phases 

 
 
2.4 Evaluation Criteria 
 
Solid end products: Per NSF/ANSI 41, solid wastes shall meet the following requirements. 

 
(1) solid end products shall not produce an objectionable odor immediately following 
removal from the system; 
 
(2) moisture content shall not exceed 65% by weight; and 
 
(3) shall not contain fecal coliform in excess of 200 MPN/g. 

 
Odors: Per NSF/ANSI 41, gas emitted from the vent system shall be nonoffensive at ground level, 
and there shall be no offensive odors at the toilet seat at all times. 
 
Liquid containment: Per NSF/ANSI 41, all devices shall provide for containment of liquid. The 
volume of the liquid end product that accumulates during the test shall not exceed the designed 
liquid storage capacity of the system. If the system is designed for liquid product discharge, the 
discharged volume shall not exceed the manufacturer’s designed discharge rate. 
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Liquid end products: NSF/ANSI 245 liquid testing was conducted, with effluent concentration 
criteria converted to mass removal efficiencies to adapt the testing for the primary treatment of 
highly concentrated raw residential sewage, per Section 2.2. 
 

(1) BOD5: The average BOD of all effluent samples shall be less than 13% of the average 
BOD of all influent samples. This is based on an NSF 245 effluent requirement of 25mg/L 
using influent with 100-300 mg/L BOD. 

 
(2) TSS: The average TSS of all effluent samples shall be less than 13% of the average TSS of 
all influent samples. This is based on an NSF 245 effluent requirement of 30mg/L using 
influent with 100-350 mg/L TSS. 

 
(3) Total nitrogen: The average total nitrogen concentration of all effluent samples shall be 
less than 50% of the average total nitrogen concentration of all influent samples. 

 
(4) pH: Individual effluent values remain between 6.0 and 9.0 SU.  
 

 
3. ANALYTICAL RESULTS 
 
3.1 Summary  
 
Chemical analyses of samples collected during the evaluation were completed using the procedures 
in Standard Methods for the Examination of Water and Wastewater and USEPA methods. 
Summaries of the loading data generated during the evaluation are included in Appendix D. Results 
of the chemical analyses and onsite observations and measurements made during the evaluation 
are summarized in Tables 3.1 and 3.2. Data collected during stress loading and recovery is not 
included in the overall averages, as outlined in Section 8.4.3 of the NSF/ANSI 245 standard. For a 
complete summary of the results, please see Appendix E . For purposes of determining system 
performance, only samples collected during design loading periods, described in 8.2.2, were used in 
the calculations. The data collected during the stress sequences was not included in the 
calculations, but was included in the final report. Solids end product results are included in 
Appendix G. 
 
Criteria for evaluating the analytical results from the testing are described in Section 8.4 of 
NSF/ANSI Standard 245. Section 8.4.1 of the Standard provides guidance addressing the impact of 
unusual testing conditions, including system upset, improper sampling, improper dosing, or 
influent characteristics outside the ranges specified in 8.2.1, an assessment shall be conducted to 
determine the extent to which these conditions adversely affected the performance of the system. 
Based on this assessment, specific data points may be excluded from the averages.  
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Early in the testing period several samples returned abnormally low BOD readings. These were 
taken to be the consequence of residual disinfectant in the effluent. Effluent samples with a BOD of 
less than 50 mg/L were discarded. 
 
A single pH data point from Field Site 1 was discarded as it was greater than three standard 
deviations from the mean. 
 
Beginning in the fourth month of the test, the water meter monitoring dosing to the system started 
returning variable results (Figure D.2). At this time, effluent TKN began to fluctuate significantly, 
indicating that urine dosing may have been similarly affected. Per the Standard, data days were 
excluded to account for the impacts of the out-of-range concentrations. For the calculation of TKN 
and TN summary statistics, days after September 12th were discarded. 
 
Section 8.4.2 of the Standard addresses catastrophic site problems that may occur including, but not 
limited to, influent characteristics, malfunctions of test site apparatus and acts of God. If these 
problems jeopardize the validity of the performance testing, manufacturers shall be given the 
choice to perform maintenance and reinitiate start up of the test, or have the system brought back 
to pre-existing conditions with no routine maintenance within three weeks after the site problem 
has been identified and corrected. No such conditions were observed during this test.  
 
TABLE 3.1 Summary of Controlled System Performance compared to the primary treatment 
performance of septic tanks (Nasr, 2013) and NSF secondary treatment performance 
standards. 

 Parameter NSF 
Equivalent

Criteria 

Septic Tank 
Performance 

Result Notes 

Liquid End- 
Products 

BOD  
(% Removal) 

>87% 60% 87% PASS 

TSS  
(% Removal) 

>87% 60% 90% PASS 

TN  
(% Removal) 

>50% 0% 23% FAIL 

pH 6-9 6-9 IQR 
7.4-8.3a 
4.5-6.1b 

PASS without disinfection 
a -  without disinfection 
b -  with PAA disinfection 

Liquid 
Containment 

   Zero 
Overflows 

Noted 

PASS 

Odors  None  None PASS 
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TABLE 3.2 Summary of Analytical Results. 
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3.2 Biochemical Oxygen Demand  
 
The BOD of the influent was calculated based on the BOD of toilet paper, feces, food, and urine 
loaded to the system (Table D.1). The five-day biochemical oxygen demand (BOD5) analysis of the 
effluent was completed using the EPA Method 405.1. The results of the analyses completed on the 
samples collected during the testing are shown in Figure 3.1.  
 
Controlled System Influent BOD5: The estimated influent BOD5 ranged from 1,125 to 2,128 mg/L 
during the evaluation, with an average concentration of 1,675 mg/L and a median concentration of 
1,682 mg/L.  
 
Controlled System Effluent BOD5: The effluent BOD5 concentrations ranged from 54  to 267 
mg/L over the course of the evaluation, with an average concentration of 222 mg/L. The median 
effluent BOD5 concentration was 233 mg/L. Over the course of testing, the Mata reduced the 
influent BOD5 by an average of 87%.  
 
Field Site 1 - Blackwater Effluent BOD5: The effluent BOD5 concentrations ranged from 153 to 
255 mg/L over the course of the evaluation, with an average concentration of 222 mg/L. The 
median effluent concentration was 229 mg/L.  
 
Field Site 2 - Mixed Wastewater Effluent BOD5 (Mata Site 2): The effluent BOD5 concentrations 
ranged from 80 to 244 mg/L over the course of the evaluation, with an average concentration of 
173 mg/L. The median effluent concentration was 186 mg/L.  

 
FIGURE 3.1: BOD5 (mg/L) concentrations across controlled and field systems. Filled square = 
Controlled System – Influent; filled circle = Controlled System – Effluent; open square = Field 
Site 1 – Effluent; open circle = Field Site 2 – Effluent. 
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3.3 Total Suspended Solids  
 
The TSS of the influent was calculated based on the mass and solid fraction of toilet paper, feces, 
and food loaded to the system (Table D.1). TSS analyses were completed using Method 209C of 
Standard Methods. The TSS results over the entire evaluation are shown in Figure 3.2. 

Controlled System Influent TSS: The estimated influent TSS ranged from 1,330 to 2,515 mg/L 
during the evaluation, with an average concentration of 1,980 mg/L and a median concentration of 
1,988 mg/L. 

Controlled System Effluent TSS: The effluent TSS concentrations ranged from 29 to 715 mg/L 
over the course of the evaluation, with an average concentration of 198 mg/L. The median effluent 
TSS concentration was 179 mg/L. Over the course of testing, the Mata successfully reduced the 
influent TSS by an average of 90%.  

Field Site 1 - Blackwater Effluent TSS: The effluent TSS concentrations ranged from 32 to 267 
mg/L over the course of the evaluation, with an average concentration of 99 mg/L. The median 
effluent TSS concentration was 76 mg/L. 

Field Site 2 - Mixed Wastewater Effluent TSS: The effluent TSS concentrations ranged from 2 to 
153 mg/L over the course of the evaluation, with an average concentration of 82 mg/L. The median 
effluent TSS concentration was 84 mg/L. 

 

FIGURE 3.2: TSS (mg/L) concentrations across controlled and field systems. Filled square = 
Controlled System – Influent; filled circle = Controlled System – Effluent; open square = Field 
Site 1 – Effluent; open circle = Field Site 2 – Effluent. 
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3.4 pH  

The results of the analyses completed on the samples collected during the testing are shown in 
Figure 3.3. The pH data for the evaluation are shown in Appendix C. 

Controlled System Effluent pH: Effluent pH values ranged from 2.8 to 8.4 over the course of the 
evaluation, with an average pH of 5.2. The median effluent pH was 4.7. PH in the controlled system 
was lower than normal due to the dosing of PAA disinfectant. 

Field Site 1 - Blackwater Effluent pH: Effluent pH values ranged from 7.2 to 8.8 over the course of 
the evaluation, with an average pH of 8.1. The median effluent pH was 8.0. 

Field Site 2 - Mixed Wastewater Effluent pH: Effluent pH values ranged from 7.0 to 7.8 over the 
course of the evaluation, with an average pH of 7.5. The median effluent pH was 7.5. 

 
FIGURE 3.3: pH concentrations across controlled and field systems. Filled circle = Controlled 
System – Effluent; open square = Field Site 1 – Effluent; open circle = Field Site 2 – Effluent; 
filled triangle = Controlled System – Effluent Grab.. 
 
 



 
 
 

 
15 

3.5 Dissolved Oxygen  

The dissolved oxygen (DO) concentration of the controlled system effluent was measured using 
Grab Samples in accordance with the Standard.  The results of the analyses completed on the 
samples collected during the testing are shown in Figure 3.4.  

Controlled System Dissolved Oxygen: Measured dissolved oxygen concentrations ranged from 
6.6 to 27.5 mg/L over the course of the evaluation, with an average concentration of 21.9 mg/L. The 
median dissolved oxygen concentration was 22.7 mg/L. Dissolved oxygen in the controlled system 
was higher than normal wastewater due to the oxidizing effects of PAA disinfectant. 

 
FIGURE 3.4: DO (mg/L) measurements through the duration of the test. Filled triangle = 
Controlled System – Effluent Grab. 
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3.6 Alkalinity  
 
Alkalinity analyses were completed using Method 310.10 from EPA Methods. The alkalinity results 
over the entire evaluation are shown in Figure 3.5.  

Controlled System Effluent Alkalinity: The effluent alkalinity concentrations ranged from 5 to 
915 mg/L over the course of the evaluation, with an average concentration of 243 mg/L. The 
median effluent alkalinity concentration was 180 mg/L. 

Field Site 1 - Blackwater Effluent Alkalinity: The effluent alkalinity concentrations ranged from 
40 to 1,075 mg/L over the course of the evaluation, with an average concentration of 676 mg/L. 
The median effluent alkalinity concentration was 720 mg/L. 

Field Site 2 - Mixed Wastewater Effluent Alkalinity: The effluent alkalinity concentrations 
ranged from 135 to 1,060 mg/L over the course of the evaluation, with an average concentration of 
513 mg/L. The median effluent alkalinity concentration was 350 mg/L.  

 

FIGURE 3.5: Alkalinity (mg/L) concentrations across controlled and field systems. Filled 
circle = Controlled System – Effluent; open square = Field Site 1 – Effluent; open circle = Field 
Site 2 – Effluent. 
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3.7 Ammonia-N  
 
Ammonia-N analyses were completed using Method 350.1 from EPA Methods. The Ammonia-N 
results over the entire evaluation are shown in Figure 3.6 and reported as mg/L as N.  

Controlled System Effluent Ammonia-N: The effluent ammonia-N concentrations ranged from 1.8 
to 278.5 mg/L over the course of the evaluation, with an average concentration of 168 mg/L. The 
median effluent ammonia-N concentration was 167 mg/L. 

Field Site 1 - Blackwater Effluent Ammonia-N: The effluent ammonia-N concentrations ranged 
from 22.5 to 333.3 mg/L over the course of the evaluation, with an average concentration of 203 
mg/L. The median effluent ammonia-N concentration was 198 mg/L. 

Field Site 2 - Mixed Wastewater Effluent Ammonia-N: The effluent ammonia-N concentrations 
ranged from 24.1 to 239.3 mg/L over the course of the evaluation, with an average concentration of 
133 mg/L. The median effluent ammonia-N concentration was 132 mg/L. 

 

FIGURE 3.6: Ammonia-N (mg/L) concentrations across controlled and field systems. Filled 
circle = Controlled System – Effluent; open square = Field Site 1 – Effluent; open circle = Field 
Site 2 – Effluent. 
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3.8 Nitrate/nitrite-N  
 
Nitrate/nitrite-N analyses were completed using Method 353.2 from EPA Methods. The 
Nitrate/nitrite-N results over the entire evaluation are shown in Figure 3.7 and reported as mg/L as 
N.  
 
Controlled System Effluent Nitrate/nitrite-N: The effluent Nitrate/nitrite-N concentration 
ranged from 0 to 6.9 mg/L during the evaluation, with an average concentration of 1.2 mg/L and a 
median concentration of 0.7 mg/L.  

Field Site 1 - Blackwater Effluent Nitrate/nitrite-N: The effluent total nitrogen concentrations 
ranged from 0 to 17.8 mg/L over the course of the evaluation, with an average concentration of 1.5 
mg/L. The median effluent total nitrogen concentration was 0 mg/L. 

Field Site 2 - Mixed Wastewater Effluent Nitrate/nitrite-N: The effluent total nitrogen 
concentrations ranged from 0 to 26.0 mg/L over the course of the evaluation, with an average 
concentration of 16.1 mg/L. The median effluent total nitrogen concentration was 17 mg/L. 

 
FIGURE 3.7: Nitrate/nitrite-N (mg/L) concentrations across controlled and field systems. 
Filled circle = Controlled System – Effluent; open square = Field Site 1 – Effluent; open circle 
= Field Site 2 – Effluent. 
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3.9 Total Kjeldahl Nitrogen (TKN)  
 
TKN analyses were completed using Method 351.2 from EPA Methods. The TKN results over the 
entire evaluation are shown in Figure 3.8 and reported as mg/L as N.  

Controlled System Effluent TKN: The effluent TKN concentrations ranged from 109.5 to 468.5 
mg/L over the course of the evaluation, with an average concentration of 226 mg/L. The median 
effluent TKN concentration was 210 mg/L.  

Field Site 1 - Blackwater Effluent TKN: The effluent TKN concentrations ranged from 123.3 to 
579.4 mg/L over the course of the evaluation, with an average concentration of 337 mg/L. The 
median effluent TKN concentration was 329 mg/L. 

Field Site 2 - Mixed Wastewater Effluent TKN: The effluent TKN concentrations ranged from 
224.0 to 374.3 mg/L over the course of the evaluation, with an average concentration of 331 mg/L. 
The median effluent TKN concentration was 353 mg/L. 

 
FIGURE 3.8: TKN (mg/L) concentrations across controlled and field systems. Filled circle = 
Controlled System – Effluent; open square = Field Site 1 – Effluent; open circle = Field Site 2 – 
Effluent. 
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3.10 Total Nitrogen  
 
Total Nitrogen (TN) is the sum of the total Kjeldahl nitrogen (TKN), nitrite (NO2) and nitrate (NO3) 
in a sample, and is expressed as mg/L as N. The TN results over the entire evaluation are shown in 
Figure 3.9  and reported as mg/L as N. The TN of the influent was calculated based on the mass and 
Nitrogen fraction of feces, food, and urine loaded to the system (Table D.1). 

Controlled System Influent Total Nitrogen: The estimated influent total nitrogen ranged from 
272 to 356 mg/L during the evaluation, with an average concentration of 296 mg/L and a median 
concentration of 286 mg/L. 

Controlled System Effluent Total Nitrogen: The effluent total nitrogen concentrations ranged 
from 110 to 470 mg/L over the course of the evaluation, with an average concentration of 227 
mg/L. The median effluent total nitrogen concentration was 210 mg/L. 

The Mata successfully reduced the influent TN by 23%, missing the NSF/ANSI 245 target of 50%. 
This is in agreement with the observed TSS removal efficiency of 90% and estimated 33% Nitrogen 
solid fraction, which would predict a Nitrogen removal efficiency of 30% or less. Over the course of 
the evaluation the influent TN loading averaged 13.3 g/day. The Mata achieved an average 
reduction of 3.1 g/day.  

Field Site 1 - Blackwater Effluent Total Nitrogen: The effluent total nitrogen concentrations 
ranged from 130 to 580 mg/L over the course of the evaluation, with an average concentration of 
339 mg/L. The median effluent total nitrogen concentration was 330 mg/L. 

Field Site 2 - Mixed Wastewater Effluent Total Nitrogen: The effluent total nitrogen 
concentrations ranged from 250 to 400 mg/L over the course of the evaluation, with an average 
concentration of 347 mg/L. The median effluent total nitrogen concentration was 360 mg/L. 
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FIGURE 3.9: Calculated TN (mg/L) across controlled and field systems. Filled square = 
Controlled System – Influent; filled circle = Controlled System – Effluent; open square = Field 
Site 1 – Effluent; open circle = Field Site 2 – Effluent. 
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4. DISPOSAL RESULTS  
 
4.1 Description of System Evaluated  

The Sawa™ disposal system provides controlled and above-ground dispersal of treated residential 
effluent through low-pressure distribution and surface soil infiltration. The system functions as a 
low-profile leaching chamber that is inserted into the existing ground surface rather than being 
buried below grade, eliminating the need for excavation while still providing a defined soil interface 
for effluent dispersal protected from human interaction. With a nominal insertion depth of 6 inches, 
the Sawa creates roughly 12 inches of effective soil depth between the wastewater inside the 
chamber and the external environment.  The perimeter of the chamber is sealed with bentonite clay 
to prevent wastewater short circuiting at the edges. 

By eliminating excavation, the Sawa significantly reduces disposal costs on lots with shallow 
restrictive layers like groundwater and bedrock. It also preserves the existing soil matrix and 
avoids mechanical compaction that can significantly reduce infiltration capacity in conventional 
installations. The shallow, above-grade installation also removes the need for large excavation 
equipment such as backhoes, enabling deployment on small or constrained residential lots where 
heavy machinery access is limited. 

The system is inherently easier to inspect, access, and maintain compared to deeply buried disposal 
infrastructure, and its low-profile form factor allows it to be discreetly integrated into residential 
environments, including placement beneath decks or other structures. 

4.2 Installation 

Sawa chambers were installed at Site 1 and covered with a deck (Figure 4.1). The Sawa’s were fed 
by the Mata disposal pump and loaded with the treated toilet and kitchen blackwater for the 
household’s two residents, estimated at a volume of  15 gallons per person per day or 30 gallons. 
The design percolation rate for the clayey soil was taken to be 0.4 gpd/ft2 for a total disposal area 
of 75 sqft. 

FIGURE 4.1 Sawa installation process 
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4.3 Monitoring 

A low-cost custom lysimeter system was designed using 2” PVC conduit, microfiber fabric, and silica 
powder. The silica power porosity was fine enough to prevent clay soil from migrating into the base 
of the lysimeter but coarse enough to capture any suspended solids that had passed through the 
clay. The lysimeter was inserted into a 2” lateral to a depth of 2 feet beneath the disposal system. A 
vacuum was pulled on the lysimeter for 30 minutes after each disposal event to capture any 
percolated fluid. Grab samples were collected once per week. 
 
4.4 Results 
 
Results of the chemical analyses and onsite observations and measurements made during the 
evaluation are summarized in Table 4.2. Table 4.1 summarizes the removal efficiency achieved by 
the soil matrix as well as the estimated overall removal efficiency achieved by the Mata and Sawa 
together. No odors or ponding outside of the Sawa were observed over the course of the 6-month 
testing period. 
 
 
TABLE 4.1 Summary of Performance 
 

 Parameter Removal  
(Sawa Only) 

Estimated Overall 
Removal  

(Mata + Sawa) 

Effluent 
Concentration  

Liquid End-
Products 

cBOD  85% 98% 25.7 mg/L 

TSS 71% 97% 28.4 mg/L 

TKN 95% 97% 15.9 mg/L 

TN 39% 47% 208.1 mg/L 

pH   7.3-8.5 

Liquid 
Containment 

   Pass 

Odors  None  Pass 
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TABLE 4.2: Summary of analytical results for treated wastewater applied to Sawa and water 
collected two feet below the infiltration surface after disposal events. 
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SYSTEM SPECIFICATIONS  
WaiHome LLC  

Mata™ Solid Waste Interceptor 
 

System Capacity 
 

Design Loading      6 Adults - Residential Use  
 
System Hydraulic Capacity 

 
Freeboard     20 gallons 
Emergency Storage Volume   25 gallons 
Working Volume    15 gallons 
Sump Reserve     3.5 gallons 
 

System Solids Capacity 
 
Filling Volume     5 gallons 
Dehydrating Volume    5 gallons 
 

Components  
 

Dayton Submersible Pump    3YU69 
Auger Motor      F55B150-24GL-30S/5GL150RC 
Auger Motor Driver     BLD-510B 
PLC Heater      110V/300W 
Delta Blower Fan     BFB1024H 
Orenco MVP Simplex Control Panel   MVP-SSF1 PTRO/DM 

 
Filter Media Specifications  
 

Material       stainless steel  
Pore Size       1/16" 
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10 Mature systems (“field”) performance testing and evaluation 

Systems having end products characteristic of routine operation shall be subjected to a field test 
and performance evaluation. A minimum of three systems currently in operation and representing 
the same model type shall be selected for testing. 

10.1 System selection criteria 

Systems selected for field testing and evaluation shall meet the following criteria: 

— the loadings shall correspond to the loading capacity for which the nonliquid saturated 
treatment system is designed; 

— installation and operational history of the systems shall comply with the manufacturer’s 
instructions; and 

— systems shall have been in operation for a period claimed by the manufacturer to be 
sufficient to produce end product(s) suitable for removal. 

NOTE — It is suggested that the selection of mature systems include those from varying climatic 
conditions. The systems should be selected from areas with differing geographical conditions of 
temperature and humidity, where available. 

10.2 Sample collection and analysis 

Samples of end products shall be collected from the systems and analyzed in accordance with 
Sections 12 and 13, respectively. 

10.3 Performance criteria 

Systems shall meet the performance criteria contained in Section 14. 

11 New system (“controlled”) performance testing and evaluation 

In addition to the performance testing and evaluation described in Section 10, one system shall be 
subjected to a controlled test for a total of at least 6 mo from the conclusion of start-up to collection 
of the end product(s). The test shall be conducted under the operating conditions that are 
characteristic of the intended installation conditions. The number of uses during a test shall be 
tallied on a cumulative counter and recorded. A complete profile of usage versus time shall be 
reported. 

Some systems require longer than 6 mo to attain equilibrium or to accumulate a sufficient volume 
of end product to sample. Such systems shall be sampled and evaluated at the time specified by the 
manufacturer as the recommended time when the user should remove end product(s) for the first 
time. In these instances, when testing is to be longer than 6 mo, the system shall continue to be 
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loaded in accordance with the applicable loading patterns specified in Section 11.1. These extended 
periods of loading shall be accomplished by repeating the applicable loading pattern. 

In addition to loading the system according to the applicable loading patterns described in this 
section, systems designed to receive food wastes shall be loaded daily with a total of 200 g of food 
per person, per day. The system shall be loaded with an equal proportion (by weight) of the types of 
foods (in terms of vegetable matter, oil and grease, and meat / animal material) that the system is 
designed to receive. 

Figure 1 provides an example of how systems shall be loaded with food. 

 

Figure 1 Food Loading 

11.1 Loading patterns 

11.1.1 Residential systems 

Residential systems are those systems that are intended for use in home settings, apartment 
complexes, and other settings that receive daily residential use. 

A residential system shall be subjected to the loading that is representative of the 24-h excrement 
cycles of humans. A population equivalent (p.e.) shall be defined as 1.2 fecal events (f.e.) and 4 urine 
events (u.e.) per person per day. The system shall be loaded according to each of the eight loading 
patterns described in this section. These loading patterns shall be conducted sequentially in the 
order described. Figure 4 illustrates graphically how these loading patterns shall be conducted. 

NOTE 1 — For those loading patterns that are conducted for seven or more days, the actual 
loading for both feces and urine may vary by ± 10% on a weekly basis. For loading patterns 
that are conducted for < 7 d, the actual loading for both feces and urine may vary by ± 10% 
over the course of each loading pattern. 

NOTE 2 — Design rated capacity (DRC) is calculated by multiplying the manufacturer’s 
population rating (the maximum number of people the system is designed to service in one 
24-h period) by the p.e. for both urine and feces. 

 

a) Start-up: The system shall be installed, started, loaded, and operated according to the 
manufacturer’s instructions. The duration of the start-up period shall be specified by the 
manufacturer. 
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b) Preliminary routine operation: Following start-up, the system shall be loaded daily for 
30 d at 100% of the DRC. See example calculations in Figure 2.  

c) Vacation stress: A vacation stress shall be simulated by 17 consecutive days of nonuse. 

d) Routine operation: The system shall be returned to routine operation by loading the 
system daily for 7 d at 100% of the DRC. 

e) Overload stress: An overload stress shall be simulated by loading at 200% of DRC, 
applied over an 8-h period, during each 24 h/d for 5 d. 

f) Routine operation: The system shall be returned to routine operation by loading the 
system daily for 7 d at 100% of the DRC. 

g) Party stress: The party stress is a hydraulic overload stress in excess of the routine 
operation. This stress shall be simulated by loading urine at the rate of 500% of the DRC for 
one 8-h period. It is not necessary to load the system with feces during this stress. However, 
if feces loading does occur, it shall not exceed 100% of the DRC. Figure 3 demonstrates how 
the urine loading shall be conducted. 

For routine operation, the system shall be returned to routine operation by loading the system daily 
at 100% of the DRC. This loading pattern shall continue for the duration of the 6-mo test period and 
shall not be < 3mo in duration. 
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11.2 Schedule for performance testing and evaluation 

Liquid containment and odor shall be evaluated weekly. Solid and liquid end products shall be 
collected when the user is first required to remove each of these end products from the system. 

11.3 Sample collection and analysis 

Samples of end products shall be collected from the system and analyzed in accordance with 
Sections 12 and 13, respectively. 

11.4 Performance criteria 

The system shall meet the performance criteria contained in Section 14. 

12 Sample collection 

12.1 All sample collection methods shall be in accordance with EPA-625/R-92/013, Appendix F, 
Section 1.2 and the modifications described in Sections 12.2 and 12.3. 

12.2 End product samples shall be collected when the user is first required, according to the 
manufacturer’s instructions, to remove end products from the system. 

12.3 End products shall be sampled at the location specified by the manufacturer as the point for 
product removal and collected in sufficient volume to measure all of the parameters necessary for 
evaluation. The solid end product sampling shall consist of a minimum of five core samples of 
approximately equal weight or volume. The collection of core samples shall be evenly distributed 
and representative of the entire clean-out port. The five solid samples shall be thoroughly mixed 
together and placed in one container. If applicable, five samples of liquid product shall also be 
collected, mixed together, and placed in one sample container. Both the solid and liquid product 
samples shall be analyzed for the applicable parameters contained in Section 13. Samples shall be 
representative of end-product material. Sampling of non-end product material such as bulking 
agents or bedding materials shall be avoided. 

13 Analyses of end products 

The fecal coliform content of the collected solid and liquid end product samples shall be determined 
using EPA-625/R-92/013, Appendix F, Section 1.2.6 

14 Performance criteria 

Systems treating both solid and liquid wastes shall meet the requirements of Sections 14.1, 14.2, 
14.3, and 14.4. Systems treating only solid waste shall meet the requirements of Sections 14.1, 14.2, 
and 14.3. 

14.1 Liquid containment 
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All devices shall provide for containment of liquid. The volume of the liquid end product that 
accumulates during the test shall not exceed the designed liquid storage capacity of the system. If 
the system is designed for liquid product discharge, the discharged volume shall not exceed the 
manufacturer’s designed discharge rate. 

14.2 Odors 

Gas emitted from the vent system shall be nonoffensive at ground level, and there shall be no 
offensive odors at the toilet seat at all times. 

14.3 Solid end products 

— solid end products shall not produce an objectionable odor immediately following 
removal from the system; 

— moisture content of the solid end product shall not exceed 65% by weight; and 

— solid end product shall not contain fecal coliform in excess of 200 MPN/g. 

14.4 Liquid end products 

Liquid end products shall meet the following criteria: 

— liquid end products shall not produce an objectionable odor immediately following 
removal from the system; and 

— liquid end products shall not contain fecal coliform in excess of 200 MPN/100 mL. 
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a Duration determined by the manufacturer’s instructions. 
b At design rated capacity (DRC) for a duration of 30 d. 
c Nonuse for a duration of 17 d. 
d At DRC, for a duration of 7 d. 
e At 200% of DRC for a duration of 5 d. 
f At 500% of DRC for a duration of 8 h. 
g At DRC for the remainder of the 6-mo period, but not < a 3-mo duration. 
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8 Performance testing and evaluation  
 
This section describes the methods used to evaluate the performance of residential wastewater 
treatment systems. Systems shall be designated as Class I or Class II. The performance classification 
shall be based upon the evaluation of effluent samples collected from the system over a six-month 
period.  
 
8.1 Preparations for testing and evaluation  
 
8.1.1 The system shall be assembled, installed, and filled in accordance with the manufacturer's 
instructions.  
 
8.1.2 The manufacturer shall inspect the system for proper installation. If no defects are detected 
and the system is judged to be structurally sound, it shall be placed into operation in accordance 
with the manufacturer's start-up procedures. If the manufacturer does not provide a filling 
procedure, ⅔ of the system's capacity shall be filled with water and the remaining ⅓ shall be filled 
with residential wastewater.  
 
8.1.3 The system shall undergo design loading (see 8.2.2.1) until testing and evaluations are 
initiated. Sample collection and analysis shall be initiated within 3 weeks of filling the system and, 
except as specified in 8.5.1.2, shall continue without interruption until the end of the evaluation 
period.  
 
8.1.4 If conditions at the testing site preclude installation of the system at its normally prescribed 
depth, the manufacturer shall be permitted to cover the system with soil to achieve normal 
installation depth.  
 
8.1.5 Performance testing and evaluation of systems shall not be restricted to specific seasons.  
 
8.1.6 When possible, electrical or mechanical defects shall be repaired to prevent evaluation delays. 
All repairs made during the performance testing and evaluation shall be documented in the final 
report.  
 
8.1.7 The system shall be operated in accordance with the manufacturer’s instructions. However, 
routine service and maintenance of the system shall not be permitted during the performance 
testing and evaluation period.  
 
NOTE – The manufacturer may recommend or offer more frequent service and maintenance of the 
system but for the purpose of performance testing and evaluation, service and maintenance shall 
not be performed beyond what is specified in this Standard.  
 
8.2 Testing and evaluation conditions, hydraulic loading, and schedules  
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8.2.1 Influent wastewater characteristics  
 
The 30-d average BOD5 concentration of the wastewater delivered to the system shall be between 
100 mg/L and 300 mg/L. The 30-d average TSS concentration of the wastewater delivered to the 
system shall be between 100 mg/L and 350 mg/L.  
 
8.2.2 Hydraulic loading and schedules  
 
The performance of the system shall be evaluated for 26 consecutive weeks. During the testing and 
evaluation period, the system shall be subjected to 16 weeks of design loading, followed by 7.5 
weeks (52 days) of stress loading, and then an additional 2.5 weeks (18 days) of design loading. 
 
8.2.2.1 Design loading  
 
The system shall be dosed 7 days a week with a wastewater volume equivalent to the daily 
hydraulic capacity of the system. The following schedule shall be adhered to for dosing:  
 

 
 

8.2.2.2 Stress loading  
 
Stress loading is designed to evaluate a system's performance under four non-ideal conditions. 
Systems shall be subjected to each stress condition once during the 6-month testing and evaluation 
period, and each of the four stress conditions shall be separated by 7 days of design loading (see 
8.2.2.1).  
 
8.2.2.2.1 Wash-day stress  
 
The wash day stress shall consist of 3 wash days in a 5-day period. Each wash day shall be 
separated by a 24-h period. During a wash-day, the system shall be loaded at times and capacities 
similar to those delivered during design loading (see 8.2.2.1), however during the first two dosing 
periods per day, the design loading shall include 3 wash loads (3 wash cycles and 6 rinse cycles).  
 
8.2.2.2.2 Working-parent stress  
 
For 5 consecutive days, the system shall be subjected to a working-parent stress. During this stress, 
the system shall be dosed with 40% of its daily hydraulic capacity between 6:00 a.m. and 9:00 a.m. 
Between 5:00 p.m. and 8:00 p.m., the system shall be dosed with the remaining 60% of its daily 
hydraulic capacity, which shall include 1 wash load (1 wash cycle and 2 rinse cycles).  
 
8.2.2.2.3 Power/equipment failure stress  
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The system shall be dosed with 40% of its daily hydraulic capacity between 5:00 p.m. and 8:00 p.m. 
on the day the power/equipment failure stress is initiated. Power to the system shall then be 
turned off at 9:00 p.m. and dosing shall be discontinued for 48 hours. After 48 hours, power shall be 
restored and the system shall be dosed over a 3- h period with 60% of its daily hydraulic capacity, 
which shall include 1 wash load (1 wash cycle and 2 rinse cycles).  
 
8.2.2.2.4 Vacation stress  
 
On the day that the vacation stress is initiated, the system shall be dosed at 35% of its daily 
hydraulic capacity between 6:00 a.m. and 9:00 a.m. and at 25% between 11:00 a.m. and 2:00 p.m. 
Dosing shall then be discontinued for 8 consecutive days (power shall continue to be supplied to 
the system). Between 5:00 p.m. and 8:00 p.m. of the ninth day, the system shall be dosed with 60% 
of its daily hydraulic capacity, which shall include 3 wash loads (3 wash cycles and 6 rinse cycles).  
 
8.2.3 Dosing volumes  
 
The 30-d average volume of the wastewater delivered to the system shall be within 100% ± 10% of 
the system's rated hydraulic capacity.  
 
NOTE – All dosing days, except those with dosing requirements less than the daily hydraulic 
capacity, shall be included in the 30-d average calculation. 
 
8.2.4 Color, odor, foam, and oily film assessments  
 
During the 6-month testing and evaluation, a total of 3 effluent samples shall be assessed for color, 
odor, foam, and oily film. The assessments shall be conducted on effluent composite samples 
selected randomly during the first phase of design loading (weeks 1 – 16), the period of stress 
loading (weeks 17 – 23.5), and the second phase of design loading (weeks 23.5 – 26).  
 
8.3 Sample collection  
 
8.3.1 General  
 
8.3.1.1 A minimum of 96 data days shall be required during system performance testing and 
evaluation. No routine service or maintenance shall be performed on the system whether the time 
period to achieve the 96 data days falls within or exceeds 6 months.  
 
8.3.1.2 All sample collection methods shall be in accordance with APHA's Standard Methods for the 
Examination of Water and Wastewater unless otherwise specified.  
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8.3.1.3 Influent wastewater samples shall be flow-proportional, 24-h composites obtained during 
periods of system dosing. Effluent samples shall be flow-proportional, 24-h composites obtained 
during periods of system discharge.  
 
8.3.2 Design loading  
 
During periods of design loading, daily composite effluent samples shall be collected and analyzed 5 
days a week.  
 
8.3.3 Stress loading  
 
During stress loading, influent and effluent 24-h composite samples shall be collected on the day 
each stress condition is initiated. Twenty-four hours after the completion of washday, working-
parent, and vacation stresses, influent and effluent 24-h composite samples shall be collected for 6 
consecutive days. Forty-eight hours after the completion of the power/equipment failure stress, 
influent and effluent 24-h composite samples shall be collected for 5 consecutive days.  
 
8.4 Analytical descriptions  
 
8.4.1 pH, TSS, BOD5, and CBOD5  
 
The pH, TSS, and BOD5 of the collected influent and the pH, TSS and CBOD5 of the collected effluent 
24-h composite samples shall be determined with the appropriate methods in APHA’s Standard 
Methods for the Examination of Water and Wastewater.  
 
8.4.2 Color, odor, oily film, and foam  
 
8.4.2.1 General  
 
The effluent composite samples shall be diluted 1:1000 with distilled water. Three composite 
effluent samples shall be tested during the 6-month evaluation period.  
 
8.4.2.2 Color  
 
The apparent color of the diluted effluent samples shall be determined with the visual comparison 
method described in APHA's Standard Methods for the Examination of Water and Wastewater.  
 
8.4.2.3 Odor  
 
A panel consisting of at least 5 evaluators shall qualitatively rate 200 mL aliquots of the diluted 
effluent samples as offensive or non offensive when compared to odor-free water prepared in 
accordance with APHA's Standard Methods for the Examination of Water and Wastewater.  
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8.4.2.4 Oily film and foam  
 
Diluted effluent sample aliquots shall be visually evaluated for the presence of an oily film or 
foaming.  
 
8.5 Criteria  
 
8.5.1 General  
 
8.5.1.1 If conditions during the testing and evaluation period result in system upset, improper 
sampling, improper dosing, or influent characteristics outside of the ranges specified in 8.2.1, an 
assessment shall be conducted to determine the extent to which these conditions adversely affected 
the performance of the system. Based on this assessment, specific data points may be excluded 
from the 7-d and 30-d averages of effluent measurements. Rationale for all data exclusions shall be 
documented in the final report.  
 
8.5.1.2 In the event that a catastrophic site problem not described in this Standard including, but 
not limited to, influent characteristics, malfunctions of test apparatus, and acts of God, jeopardizes 
the validity of the performance testing and evaluation, manufacturers shall be given the choice to: 
1) Perform maintenance on the system, reinitiate system start-up procedures, and restart the 
performance testing and evaluation; or 2) With no routine maintenance performed, have the 
system brought back to pre-existing conditions and resume testing within 3 weeks after the site 
problem has been identified and corrected. Data collected during the system recovery period shall 
be excluded from 7-d and 30-d averages of effluent measurements. NOTE – Pre-existing conditions 
shall be defined as the point when the results of 3 consecutive data days are within 15% of the 
previous 30-d average(s).  
 
8.5.1.3 A 7-d average discharge value shall consist of a minimum of 3 data days. If a calendar week 
contains less than 3 data days, sufficient data days may be transferred from the preceding calendar 
week to constitute a 7-d average discharge value. If there are not sufficient data days available in 
the preceding calendar week, the transfer of data days may take place from the following calendar 
week to constitute a 7-d average discharge value. No data day shall be included in more than one 7-
d average discharge value.  
 
8.5.1.4 A 30-d average discharge value shall consist of a minimum of 50% of the regularly 
scheduled sampling days per month. If a calendar month contains less than the required number of 
data days, sufficient data days may be transferred from the preceding calendar month to constitute 
a 30-d average discharge value. If there are not sufficient data days available in the preceding 
calendar month, the transfer of data days may take place from the following calendar month to 
constitute a 30-d average discharge value. No data day shall be included in more than one 30-d 
average discharge value. 
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8.5.1.5 During the stress loading sequence, consisting of wash-day, working-parent, 
power/equipment failure, and vacation stress loading periods, data shall be collected from a 
minimum of ⅔ of the total scheduled sampling days and from at least 2 of the scheduled sampling 
days during any single stress loading period.  
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TABLE D.1: Loading Summary  

 

 
TABLE D.2: Urine Characteristics
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TABLE D.3: Kitchen Waste Characteristics
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FIGURE D.1: GPD of scheduled water loading for the length of the test. 
 
 

 
 
FIGURE D.2: GPD of measured water loading for the length of the test. Readings capped at 30 GPD.  
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TABLE D.4: Summary of recorded dosage events by testing phase. 
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TABLE D.5: Fecal Event Log 
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TABLE D.6: Food Loading Log 
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TABLE D.7: Urine Loading Log
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TABLE E.1: Analytical Summary by Sample Source 
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TABLE F.1: Raw effluent nitrogen analysis and calculated influent total nitrogen. 
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G.1 Results 
 
G.1.1  Moisture Content 
 
Solids from two separate sampling days were collected, handled, and stored according to Method 
1681 from EPA Methods. Moisture content of the solid product was determined gravimetrically 
following Standard Methods 2540 G. The results of the evaluation are shown in Table G.1. 
 
Moisture content ranged from 0.92% to 3.99% in the collected samples, with an average of 2.85%. 
The median moisture content was 2.94%.  
 
TABLE G.1: Moisture content results. 

Date Sample Wet Weight (g) Dry Weight (g) Water Content (%) Dry Solids (%) 

1-Mar-26 1 6.20 5.96 3.91 96.10 

2 11.15 11.05 0.92 99.08 

3 8.15 7.82 3.99 96.01 

24-May-26 1 3.73 3.64 2.41 97.59 

2 4.09 3.98 2.69 97.31 

3 4.07 3.94 3.19 96.81 

Mean      2.85 97.15 

 
 
G.1.2  Fecal Coliform Count 
 
Solids were collected, handled, and stored according to Method 1681 from EPA Methods. Fecal 
coliform densities were enumerated using the IDEXX Colilert®/Quanti-Tray®/2000 most-
probable-number (MPN) system, with sample preparation adapted from U.S. EPA Method 1681 for 
solid biosolid matrices. 0.05 g of solid was suspended in 100 mL of sterile phosphate-buffered 
dilution water (≈ 5 × 10⁻⁴ g · mL⁻¹), followed by 1:10 serial dilutions to 10⁻⁵ g · mL⁻¹ of original 
solid per mL of tray contents. Removal performance versus a reference raw fecal indicator 
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concentration of 8.0 log₁₀ MPN/g (Farnleitner et al., 2010) was estimated as (1 − 10^(log₁₀ MPN/g 
− 8.0)) × 100 %. The results of the evaluation are shown in Table G.2. 
 
The fecal coliform count of sampled solids was calculated using two samples taken on a single 
sampling day. Fecal coliform counts ranged from 5.68 log10 MPN/g to 6.76 log10 MPN/g in the 
collected samples, with an average of 6.18 log10 MPN/g. The median fecal coliform count was 6.16 
log10 MPN/g. The Mata achieved an average estimated fecal coliform removal of 98.5%.  
TABLE G.2: Fecal coliform count results. 

Date Sample Wet Mass (g) Dilution factor Log10 MPN/gram Est. Removal 

1-Mar-26 1 0.05 10 5.68 99.52% 

1 0.05 100 5.84 99.31% 

1 0.05 1000 5.90 99.20% 

2 0.05 100 6.49 96.89% 

2 0.05 1000 6.76 94.18% 

2 0.05 10000 6.41 97.40% 

Mean    6.18 98.48% 

 
 
G.2 Conclusion 

The Mata successfully produced a dry, odorless material with moisture content significantly below 
the NSF/ANSI 41 maximum of 65% moisture by weight. However, fecal coliform testing did not 
meet the NSF/ANSI 41 fecal coliform criterion. Some subsamples met the Class B biosolids fecal 
coliform benchmark, while others exceeded it. 

Under HAR §11-62-41(c), Hawaiʻi’s wastewater-sludge use and disposal subchapter excludes grit 
and screenings from its scope. Accordingly, the separated solids produced by the Mata are best 
characterized as screenings rather than regulated wastewater sludge under that subchapter. 
However, the dehydration process should not be described as complete sterilization. Although the 
process is intended to reduce fecal coliform levels and produce a dry, low-odor material, residual 
fecal indicator bacteria remain, and care should be taken in handling and reuse. Recommended 
management options include low-contact uses or disposal pathways, such as use as a buried soil 
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amendment for non-food trees or ornamental plantings, disposal through municipal solid waste or 
green-waste programs where accepted, or professional collection and disposal. The material should 
not be distributed for unrestricted public use, applied to edible crops, used in home gardens, placed 
in children’s play areas, or used in other public-contact settings unless additional treatment and 
testing demonstrate compliance with applicable Class A requirements. 
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