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ABSTRACT 
 
MicroSludge™ is a patented chemical and pressure pretreatment process that liquefies 
waste activated sludge (WAS) to increase both the rate and extent that it is degraded in a 
conventional mesophilic anaerobic digester (CMAD). The process uses chemical 
pretreatment to weaken cell membranes and a high-pressure homogenizer, or “cell 
disrupter”, to provide an enormous and sudden pressure change to burst the cells. The 
resulting liquefied WAS is more readily converted to biogas in a CMAD. 
 
Following the demonstration of the first full-scale MicroSludge unit near Vancouver, 
Canada in 2004, the second full-scale unit was commissioned at the Los Angeles County 
Sanitation Districts’ Joint Water Pollution Control Plant (JWPCP) in October 2005. The 
JWPCP is located in Carson, California and treats 400 MGD of wastewater, serving a 
population of approximately 3.5 million. Additionally, the JWPCP also treats solids from 
the LACSD’s upstream water reclamation facilities for a solids loading population 
equivalent of approximately 5 million. Two 4,000 L/h cell disruption modules were 
continuously operated for 24 hours per day to process approximately 192 m3/day (50,000 
GPD) of thickened WAS (TWAS) at a 5 to 6 percent total solids (TS) concentration. The 
processed TWAS was then co-digested with primary sludge (PS) in a 75:25 by volume 
(approximately 68:32 by mass) PS:TWAS mix at an HRT of approximately 19 days. The 
digester performance was compared with the performance of one of the other 23 CMAD 
digesters that was operated under similar conditions at the JWPCP, except that the TWAS 
feed was not pretreated. 
 
This paper outlines the results obtained to date of the on-going testing program. 
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INTRODUCTION 
 
MicroSludge™ is a chemical and pressure pretreatment process that increases both the 
rate and extent that WAS is degraded in a conventional mesophilic anaerobic digester.  
The process uses caustic pretreatment to weaken cell membranes and lower viscosity, and 
a high-pressure cell disrupter to provide an enormous and sudden pressure drop to lyse 
the bacterial cells in the sludge (Stephenson and Dhaliwal, 2000). The processed WAS is 
liquefied and, with or without primary sludge, is anaerobically digested for biogas 
generation and solids reduction. A simplified process flow schematic of the process is 
presented in Figure 1. 
 
Figure 1 – Simplified Process Flow Schematic 
 

 
 
Previous Work 
 
The first full-scale prototype MicroSludge Process was commissioned at the Chilliwack 
WWTP (100 km east of Vancouver, British Columbia) in January 2004. Results from the 
full-scale demonstration showed that MicroSludge significantly increased both the rate 
and extent that thickened WAS is degraded in a conventional mesophilic anaerobic 
digester (Rabinowitz and Stephenson, 2005). In the anaerobic digestion of a 65:35 
primary:secondary sludge mix at an HRT of 13 days, an overall volatile solids reduction 
(VSr) of up to 90 percent was achieved, with an average VSr of 78 percent. This implies 
a VSr of 95 percent for the WAS alone. When conventionally treating the same mix of 
primary sludge and untreated WAS under similar operating conditions, the anaerobic 
digesters at the Chilliwack WWTP achieved an average VSr of 60 percent. 
 
Objectives 
 
A follow-up full-scale demonstration of the MicroSludge Process is currently underway 
at the Joint Water Pollution Control Plant (JWPCP) in Los Angeles County, California. 
The plant has capacity to treat 400 MGD. On average, the JWPCP treats 320 MGD of 
wastewater, serving a population of approximately 3.5 million. It also treats the solids 
from the District’s upstream water reclamation facilities, resulting in a total solids 
loading from a population of nearly 5 million. The plant has 24 mesophilic digesters, 
each with a volume of 14,500 m3 (3.8 million gallons). The principal objective of the full-
scale demonstration study was to compare the performance of one of the digesters that 
receives MicroSludge processed TWAS and primary sludge with one of the other 23 
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CMAD digesters that receives untreated TWAS and primary sludge under similar 
operating conditions. 
 
The experimental program at the JWPCP was designed to answer the following key 
questions: 
 
1. How does MicroSludge affect the performance of the anaerobic digesters? 
2. What changes are there in the biogas quantity and quality from anaerobic digesters 

fed with MicroSludge processed TWAS? 
3. What effect does MicroSludge have on the dewatering properties of the anaerobically 

digested residuals? 
4. What effect does MicroSludge have on the quality of the dewatering return stream?  
5. What are the unit operating and maintenance (O&M) costs of MicroSludge at this 

large scale? 
 
The full-scale trial was on-going at the time of writing this paper. Further results of the 
comparative study at the JWPCP are to be presented at the WEFTEC 2006 Conference. 
 
Significance of the Trial 
 
The top-ranked research challenges from the Water Environment Research Federation 
Wastewater and Solids Program Area Meeting in Washington, DC at WEFTEC 2005 
were listed as follows: 
 
• Minimizing the volume of residuals; 
• Identifying methods for affordable, reliable, and sustainable biosolids treatment; 
• Providing new resource recovery opportunities for biosolids; 
• Minimizing cost; 
• Improving plant performance while managing risk; and  
• Maximizing energy self sufficiency (WERF, 2005). 
 
This full-scale demonstration was conducted to answer the questions still outstanding 
from the initial full-scale demonstration of the process (Rabinowitz and Stephenson, 
2005) which demonstrated the potential to address these top-ranked research challenges. 
 
 
METHODOLOGY 
 
The fully automated equipment installed at the JWPCP had the capacity to process 192 
m3/d (approximately 50,000 USGPD) of TWAS at 100 percent utilization with a TWAS 
concentration of up to 8 percent TS. The system consisted of two cell disrupters and a 
processing and control module that contained all of the controls, instrumentation, 
electrical switchgear, tanks, screens, pumps, valves, and other equipment required to 
pretreat TWAS and operate the system (see Figure 2).  
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The system processed all of the TWAS at 5 to 6 percent TS that is fed to one mesophilic 
anaerobic digester at a rate of 8,000 L/h. Thickened primary sludge from the plant was 
also continuously fed to the digester for co-digestion of the two sludges. The average 
total solids concentration of the TWAS was 5.4 percent, with the volatile solids fraction 
being approximately 78 percent. The TWAS constituted approximately 25 percent of the 
total liquid flow to the control and Microsludge fed digesters. On a dry solids basis, the 
primary sludge mass fraction was 68 percent, and the WAS mass fraction was 32 percent. 
The average total solids concentration of the combined feed was 4.3 percent, with the 
volatile solids fraction being approximately 75 percent. 
 
Figure 2 – Photograph of MicroSludge at the JWPCP, Los Angeles County 
 

 
 
 
RESULTS 
 
Flow Rates of Primary Sludge and Waste Activated Sludge to the Digesters 
 
The flow rates of WAS and primary sludge to the control digester and the MicroSludge 
fed digester were matched as tightly as practical as is illustrated in Figure 3 below. 
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Figure 3 - Average Daily Flow Rates of Primary Sludge and WAS to the Digesters 
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Effect of MicroSludge on Solubilizing WAS 
 
The untreated WAS was primarily in the solid phase, as indicated in Figure 4. 
Supernatant was decanted from samples that were centrifuged at 30,000 rpm for 5 
minutes.  MicroSludge liquefies WAS to change the distribution of TS, VS, BOD, and 
COD from the solid phase to the liquid phase. Figure 4 illustrates the effect of 
MicroSludge on the concentrations various soluble components in the TWAS. 
 
Figure 4 - Effect of MicroSludge Processing on Solubilizing WAS 
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Conversion of WAS from being almost completely insoluble to a very large portion in the 
liquid phase is thought to be important in addressing the rate-limiting step in its 
conversion to biogas in an anaerobic digester. 
 
Effect of MicroSludge on Foaming and Filamentous Microbes 
 
A complete absence of digester foaming at the JWPCP was noted during the operation of 
MicroSludge fed digesters at both the bench-scale (for both co-digestion of MicroSludge 
processed WAS with primary sludge, and for MicroSludge processed WAS only 
digestion), and at full-scale (co-digestion of MicroSludge processed WAS and primary 
sludge). This is in sharp contrast with previous experience at the JWPCP for unprocessed 
WAS, where WAS only digestion was not possible due to severe foaming problems, and 
co-digestion with primary sludge was necessary for manageable digester operations. 
 
In order to better understand the potential of MicroSludge to control digester foaming, 
Dr. David Jenkins was engaged by Paradigm to use microscopic analysis to examine 
waste activated sludge samples from the JWPCP. According to Dr. Jenkins, before 
MicroSludge, the sample contained firm, round and irregular, compact flocs that were not 
penetrated by India ink. Some small amorphous zoogloeas were present. The flocs 
contained many white-colored inorganic particles and other inorganic “junk”.  There 
were some dispersed motile bacteria and some dispersed nocardioforms. The overall 
filamentous organism level was reported as “common-very common”. The filamentous 
organisms had no significant effect on the floc structure. The major filamentous organisms 
were nocardioforms. Also seen were minor amounts of type 0675, Haliscomenobacter 
hydrossis and Nostocoida limicola (Jenkins, 2006). 

 
After MicroSludge treatment, the sample contained very small (all <100 μm and many < 
25 μm), firm, irregular, compact flocs that were not penetrated by India ink. The flocs 
contained many white-colored inorganic particles and other inorganic “junk”. There were 
many dispersed motile bacteria and a few dispersed nocardioform filament fragments.  
The overall filamentous organism level was "few-some” and consisted largely of filament 
fragments. These filamentous organism fragments had no significant effect on the floc 
structure. All filamentous organisms and filamentous organism fragments were present in 
minor amounts and were nocardioforms, type 0675, and Nostocoida limicola (Jenkins, 
2006). 
 
Figure 5 shows a scanning electron microscope image of the supernatant of untreated 
WAS from JWPCP with intact microbes present as branches, chains, rods, and clumps. 
To the naked eye, the supernatant appeared to be very clear and colorless. 
 
The major visible effects of the MicroSludge treatment on this sludge were to reduce floc 
size considerably (but not disperse them completely), to increase the amount of dispersed 
microorganisms, and to break up most of the filamentous organisms into small fragments. 
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Figure 5 - SEM of the Supernatant of JWPCP WAS Without Pretreatment 
 

 
 
Figure 6 shows a scanning electron microscope image of the supernatant of MicroSludge 
processed WAS from JWPCP.  Here, no branches, chains, or rods appear to be intact. To 
the naked eye, the supernatant appeared to be heavily loaded with material. It was opaque 
and black/brown in color. 
 
Figure 6 - SEM of the Supernatant of MicroSludge Processed WAS from JWPCP 
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Floc characterization was also performed by microbiologists at the JWPCP. Raw WAS 
contained abundant filaments, abundant free cells in suspension, with intact amoeba, 
stalked ciliates, flagellates, Nocardia spp., Thiothrix spp. and type 0675. Following 
MicroSludge, there were few intact filaments. Any remnants of filaments were small, 
broken and shredded. 
 
Effect of MicroSludge on Volatile Solids Reduction 
 
Prior to the trial, the VSr in the anaerobic digester typically ranged from 47 to 54 percent, 
with an average VSr of 51 percent. During the trial, the control digester VSr ranged from 
51.4 percent to 54.4 percent.  To date, the VSr of the MicroSludge fed digester has 
ranged from 54.5 percent to 58.1 percent. The VSr of both digesters is not yet at steady 
state, as is evidenced by the changing biogas production discussed below. This may be 
due to changes in the digester microbial population in response to changes in the WAS 
characteristics. 
 
Effect of MicroSludge on Biogas Generation 
 
Biogas Composition: The average methane content in the biogas of the MicroSludge fed 
digester was just marginally greater than in the biogas from the control digester. Table 1 
lists the average biogas composition (dry volume basis, not including hydrogen sulphide) 
for both digesters. Note that because the dissolved sulphide concentrations of the 
digesters were not significantly different, the hydrogen sulphide content in the biogas 
correspondingly does not differ between the digesters. 
 
Table 1 - Average Biogas Composition for the Control Digester and for the 
MicroSludge Fed Digester 
 

Gas Control Digester MicroSludge Fed Digester 

Methane 61.6 62.3 

Carbon Dioxide 35.9 34.4 

Oxygen 0.6 0.7 

Nitrogen 2.0 2.6 

 
Biogas Flow Rate: Figure 7 shows that the MicroSludge fed digester had produced more 
biogas per day than the control digester since January 2006. However, because 
MicroSludge processes WAS and not primary solids, these differences are dampened by 
the large portion of primary solids that is also fed to the two digesters. Figure 7 also 
clearly indicates that the biogas generation for the digesters has not yet reached steady 
state at the time of writing. 
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Figure 7 - Biogas Production in the Control Digester and the MicroSludge Fed 
Digester at JWPCP from January 2006 
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The relative biogas production of the MicroSludge fed digester compared to the control 
digester is presented in Figure 8. Figure 8 also shows that the biogas production in the 
MicroSludge fed digester was increasing compared to the control digester, and had not 
yet reached steady state. 
 
Figure 8 - Relative Biogas Production of MicroSludge Compared to the Control 
Digester at JWPCP 
 

 

 Jan  Feb Mar Apr May 

Jan  Feb Mar Apr May 

498

WEFTEC®.06

Copyright     2006 Water Environment Foundation. All Rights Reserved©



Biogas Production per Volatile Solids Reduced:  In spite of recording higher VSr with 
MicroSludge during the first three months of operation, the conversion of volatile solids 
to biogas was slightly lower in the MicroSludge fed digester compared to the control 
digester. The monthly averages for volume (ft3) of biogas per pound of VS reduced is 
illustrated in Figure 9. 
 
Figure 9 - Biogas Generation per VS Reduced at the JWPCP 
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There are two plausible explanations for this apparent anomaly: 
 

1. The biogas flowmeter is faulty, or 
2. VS are accumulating in the digester. 

 
Since the orifice gas meters were recently calibrated by the JWPCP, the likelihood of 
significant biogas measurement error was considered to be minor. Note that VS 
accumulation may be due to poor mixing of particulate VS in the feed, leading to their 
retention in the digester. However, this is unlikely due to the large reduction in the WAS 
viscosity that occurs with MicroSludge treatment (see below), and therefore more 
effective digester mixing compared to the control digester. An alternative explanation 
may be that VS is diverted from biogas formation to microbial growth that is retained in 
the digester in response to the liquefied WAS and more readily available substrate. 
 
Since January 2006, these differences have been smaller, with the control digester 
averaging 16.1 ft3/ lb VSr and the MicroSludge fed digester averaging 16.0 ft3/ lb VSr.  
Digester performance can be only interpreted as having reached steady state after the 
conversion of biogas to VSr stabilizes for three consecutive months.  
 
Total and Soluble BOD: Of the average total BOD in the feed to the control digester of 
15,740 mg/L, just 460 mg/L was soluble, or 2.9 percent of the total. In contrast, of the 
15,210 mg/L average total BOD in the feed to the test digester, 4,000 mg/L was soluble, 
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or 26.3 percent of the total. This large difference is dampened by the presence of 75 
percent (by volume) of primary sludge in the feed to the digesters. 
 
The average sBOD in the effluent was 165 mg/L for the control digester, and 115 mg/L 
for the MicroSludge fed digester. This indicates that there is no potential negative impact 
of MicroSludge on the quality of the dewatering return streams. 
 
Total and Soluble COD: Of the average total COD in the feed to the control digester of 
47,170 mg/L, just 1,020 mg/L was soluble, or 2.2 percent of the total.  In contrast, of the 
47,070 mg/L average total COD in the feed to the test digester, on average 5,630 mg/L 
was soluble, or 12.0 percent of the total. This difference is also dampened by the presence 
of 75 percent (by volume) of primary sludge in the feed to the digesters. 
 
The average sCOD in the effluent was 485 mg/L for the control digester and 530 mg/L 
for the MicroSludge fed digester.  This indicates that there is no potential negative impact 
of MicroSludge on the quality of the dewatering return stream. 
 
Other Indicators of Digester Performance: Table 2 summarizes the average pH, 
alkalinity, total volatile fatty acids, and dissolved sulphide concentrations of the control 
digester and the MicroSludge fed digester. The table indicates that there are no significant 
differences in these parameters, suggesting stable operation of both the control digester 
and the MicroSludge fed digester. 
 
Table 2 – Average pH, Alkalinity, VFAs and Sulphide Levels of the Control and 
MicroSludge Fed Digesters 
 

Parameter Control Digester MicroSludge Fed Digester 

pH 7.18 7.22 

Alkalinity 3,629 3,912 

Volatile Fatty Acids 14 16 

Dissolved Sulphide 24 21 

 
Residuals Dewatering 
 
At JWPCP, it was difficult to isolate the discharge from any single digester to accurately 
characterize the residuals dewatering. Therefore, a trailer mounted centrifuge, belt filter 
press, and plate and frame filter press were used to compare dewatering performance in 
digested sludge from the experimental and control digesters. During March 2006, when 
the dewatering equipment was on site, monitoring of the following parameters was used 
to characterize the solid residuals: total solids, volatile solids, polymer consumption for 
dewatering, TKN and ammonia, phosphate, and metals. Table 3 summarizes the results of 
the dewatering trial with the belt filter press. 
 
The TS concentration in the digester effluent was 25 percent lower in the MicroSludge 
fed digester compared to that of the control digester, a further reflection of the differences 
in digester performance. 
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Table 3 - Composition of Digester Effluent, Filter Cake, Filtrate for Belt Filter Press 
Dewatering 
 

Control Digester MicroSludge Fed Digester Parameter 

Digester 
Effluent 

Filter Cake Filtrate Digester 
Effluent 

Filter Cake Filtrate 

US CFR 
503.13 Ceiling 

TS 28,300 17.9 % 7,010 21,100 18.0 % 8,320 - 

VS 8,600 10,840 2,830 7,400 10,110 2,500 - 

TDS 6,000 - 4,960 6,600 - 5,180 - 

COD 11,600 - 1,160 14,200 - 740 - 

BOD 2,100 - 390 2,200 - 385 - 

TKN 1,870 4,760 477 1,800 6,550 480 - 

NH3 - N 1,012 2,560 475 1,050 2,460 472 - 

TP 184 615 10.6 214 320 9.60 - 

Metals:        

As 0.19 1.7 <0.05 0.17 1.7 <0.05 75 

Cd 0.55 5.0 <0.025 0.49 4.9 <0.025 85 

Cu 8.5 75 0.21 2.4 80 0.38 4,300 

Pb 0.60 5.0 <0.05 0.55 5.5 <0.05 840 

Hg 0.010 <0.05 <0.003 0.01 <0.05 <0.003 57 

Mo 0.34 3.0 <0.05 0.31 3.2 <0.05 75 

Ni 1.2 11 <0.05 1.2 12 0.080 420 

Se 0.55 5.5 <0.10 0.43 5.0 <0.10 100 

Zn 22 190 0.28 20 200 1.4 7,500 

 
Characteristics of Dewatered Cake: The concentration of total solids in the dewatered 
cake was unchanged by MicroSludge processing of TWAS, with both approximately 18 
percent TS. The VS content of both digesters was comparable, approximately 60 percent 
for the control digester and 56 percent for the MicroSludge fed digester. The TKN 
content of the MicroSludge fed digester cake was 6,550 mg/L, approximately 38 percent 
greater than that of the control digester, although the ammonia nitrogen concentrations in 
the two samples were similar. 
 
Characteristics of Dewatering Filtrate: The dewatering return stream from the 
experimental and control digesters was characterized as follows: BOD, COD, TKN, 
ammonia, total solids, volatile solids, fixed solids concentrations, and metals.  The results 
of this test are presented in Table 3. 
 
There were no significant differences in the dewatering filtrate quality between the 
digesters in terms of the TDS, COD, BOD, TKN, NH3-N and total phosphorus 
concentrations. The concentrations of metals in the digester effluent largely remained in 
the filter cake. The concentrations of metals in the cake from both digesters were similar 
and very small compared to the regulatory ceiling concentrations for each of the 
regulated metals. 
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Specific Substrate Activity Tests 
 
Specific substrate utilization tests were performed by Canada’s National Research 
Council Biotechnology Research Institute for both the control digester and the 
MicroSludge fed digester to measure the ability of the JWPCP microbes to use the 
following substrates: 
 
• Glucose, to measure the activity of the acid producing bacteria (APB); 
• Acetate, to measure the activity of the methane producing bacteria (MPB) that use 

acetic acid (and VFAs in general); and 
• Hydrogen, to measure the activity of the methane producing bacteria that use 

hydrogen gas. 
 
To place these results in some context, activity tests were also conducted on grab samples 
that were obtained from two other conventionally operated mesophilic anaerobic 
digesters (Abbotsford, BC and Lulu Island, Richmond, BC), and one thermophilic 
anaerobic digester (Annacis Island, Vancouver, BC).  The results of these tests are 
summarized in Table 4. 
 
Table 4 - Results of Substrate Utilization Tests for JWPCP Digesters 
 

Biomass Glucose  
[mg Glucose/ g VS Day] 

Acetate 
[mg Acetate/ g VS Day] 

Hydrogen 
[mg Hydrogen/ g VS Day] 

JWPCP Control Digester 5,031 ± 106 0 ± 0 347 ± 29 

MicroSludge Fed Digester at JWPCP 4,128 ± 412 17 ± 3 357 ± 7 

Abbotsford Digester 3,819 ± 51 61 ± 1 253 ± 25 

Lulu Island Digester 3,474 ± 207 286 ± 8 308 ± 18 

Annacis Island Digester 4,900 ± 608 406 ± 2 705 ± 55 

 
The key observations from these activity tests are as follows: 
 
• The specific activity of the APB appeared to be very good for both the control 

digester and for the MicroSludge fed digester. These activities were in a similar range 
compared to the other digesters that were tested. 

• The specific ability of the methane producing bacteria to use acetate was almost non-
existent for both the JWPCP control digester and for the MicroSludge fed digester. In 
both cases, the acetic acid utilizing MPB were either largely absent or greatly 
inhibited. The acetate utilizing activities of the digester grab samples that were taken 
at the other WWTPs were far greater than for the JWPCP digesters tested. It is 
unknown why the JWPCP digester samples both demonstrated such low acetate 
utilizing capability. 

• The specific ability of the methane producing bacteria to use hydrogen was very good 
for both the control digester and for the MicroSludge fed digester. This was unusual 
because the “common wisdom” is that 70 percent of the methane is generated from 
acetate and the other 30 percent from hydrogen. At the JWPCP, it appeared that an 
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unusually large portion of the biogas was generated from hydrogen.  The hydrogen 
utilizing activity of the JWPCP samples were similar to that of the other mesophilic 
digesters tested. The hydrogen utilizing activity at the Annacis Island WWTP, where 
thermophilic digestion is used, was approximately double that of the other digesters. 

• Up to 79 percent of the VS in the 75 percent primary sludge: 25 percent WAS were 
ultimately degraded in the batch tests after 52 days of digestion. There was no 
difference in the ultimate VSr between the samples. 

• There is no indication that MicroSludge contributed to inhibition in the samples. 
 
Effect of MicroSludge Processing on Viscosity of TWAS: By liquefying TWAS, 
MicroSludge also reduces its viscosity. Testing at the JWPCP showed that MicroSludge 
processing decreased the viscosity of 6percent TWAS at the JWPCP by approximately 90 
percent, from 258 centistokes to 25 centistokes. Significant viscosity reduction may 
provide practical benefits to a WWTP in terms of more efficient WAS pumping and 
digester mixing. In some cases, such viscosity reduction may result in lower electrical 
consumption for these functions. 
 
Steam Flow to Digesters: MicroSludge processing resulted in a temperature increase 
from 73°F to 118°F in the TWAS. At the JWPCP, this temperature increase resulted in an 
approximately 17 percent lower steam demand in the MicroSludge fed digester compared 
to the control digester. 
 
On-Site Laboratory Testing Program 
 
In parallel with the full-scale operations at the JWPCP, an on-site lab was established to 
identify the impact of MicroSludge processing of WAS as a function of anaerobic 
digester configuration. The acid phase digesters have a liquid volume of 1 litre and the 
methane phase digesters are 20 litres each. The digesters are not mixed and are 
maintained at 37ºC ± 2 Cº and are fed daily. Acid phase digestion was performed for tests 
that include WAS or MicroSludge processed WAS, but not for primary sludge only tests.  
Digestion of WAS only, primary sludge only, co-digestion of WAS with primary sludge, 
MicroSludge processed WAS, and co-digestion of MicroSludge processed WAS with 
primary sludge were each simultaneously investigated to identify the digester 
configuration that provides the highest performance in terms of volatile solids reduction 
and biogas generation. Table 5 below summarizes the experiments that were underway at 
the time of writing. 
 

503

WEFTEC®.06

Copyright     2006 Water Environment Foundation. All Rights Reserved©



Table 5 - Experiments to Identify the Effect of MicroSludge and Digester 
Configuration on Digester Performance 
 

Digester Configuration WAS Primary Sludge + 
WAS (75:25) 

MicroSludge Processed 
WAS 

Primary Sludge + 
MicroSludge Processed 

WAS (75:25) 

Single Stage ♦ ♦ ♦ ♦ 

Two Stage ♦ ♦ ♦ ♦ 

Acid Phase + Single Stage ♦ ♦ ♦ ♦ 

Acid Phase + Two Stage ♦ ♦ ♦ ♦ 

 
As with the full-scale trial, this laboratory-scale testing program is on-going.  Results of 
the testing are to be presented at the WEFTEC 2006 Conference. 
 
 
CONCLUSIONS 
 
The ongoing full-scale trial of the MicroSludge process at the JWPCP led to the 
following interim conclusions: 
 
1. MicroSludge is instantly effective in both solubilizing TWAS to a large degree, and 

in destroying filamentous microorganisms. A complete absence of digester foaming 
was observed with MicroSludge processed WAS. 

 
2. The time for a conventionally operated anaerobic digester to reach a new steady state 

performance following introduction of MicroSludge processed TWAS can be very 
long. After approximately six months of continuous operations, the performance of 
the MicroSludge fed digester appeared to still be improving. 

 
3. MicroSludge processing of TWAS resulted in viscosity decrease of approximately 90 

percent. 
 
4. MicroSludge processing of TWAS resulted in increased biogas production in a 

conventional mesophilic digester. 
 
5. No negative impacts of MicroSludge processing on the dewatering of digested 

residuals were observed. The characteristics of both the dewatered solids cake and the 
filtrate from a belt filter press with MicroSludge processed WAS were not 
significantly different than those of digested sludge from a conventional anaerobic 
digester. 
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