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             Figure 1 View of the Maline Drop Shaft from the ground                                    Figure 2 Confined Space Entry Staging 

1. Situation Background 
 
The Maline Drop Shaft, located near the Chain of Rocks Bridge, is just like concrete sewer 
structures everywhere. They corrode when hydrogen sulfide gas is present. Moderately-high 
temperatures, long retention times, high biological oxygen demand (BOD) levels, and turbulence 
contribute to elevated levels of hydrogen sulfide gas which, in turn, provide the food for acid-
producing bacteria. The technical name for this process is Microbiologically Induced Corrosion 
(MIC). This 40-year-old concrete structure was severely deteriorated from MIC. The upper portion 
of the walls were mushy with more than two inches of the original wall missing; in the lower half of 
this 50-foot-deep structure, more than five inches of the walls had corroded away. 

 

                   

                          Figure 3 Corrosion prior to repair in 1999                               Figure 4 Reinforcing steel exposed after pressure washing 

2. Structural Restoration 
 
In 1999, St. Louis MSD chose Specialty Sewer Company, now ADS Environmental Services, a 
licensed Permacast® applicator in the St. Louis area, to provide the quickest and most cost-effective 
method to restore the structural integrity of this severely-corroded structure and to prevent future 
corrosion. Specialty Sewer Company partnered with Spray-Com, another licensed Permacast® 

applicator with extensive experience in deep structures, on the project. A crew of five worked for 32 
days and did the following to restore the structure: 



 

• Power washed the walls back to solid material 
• Attached wire mesh to the walls for structural reinforcement of the worst areas 
• Applied MS-10,000, a cementitious grout fortified with ConmicShield®, in one inch lifts 
• Troweled the surface after each layer was applied to ensure a densely-compacted, uniform finish 
• Troweled smooth a final one-inch layer once the entire wall was rebuilt to the plumb line 
 

Upon completion of the job, the structural integrity of the Maline Drop Shaft was restored to a better 
than new condition. Thanks to the addition of ConmicShield® to the MS-10,000 repair grout, the drop 
shaft is permanently protected from future MIC damage. The ConmicShield® additive kills the sulfuric 
acid-producing bacteria; and, since it is molecularly bonded to the cementitious repair grout, it cannot 
wash off, chip off, delaminate, or pinhole.  
 

Annual inspections since the restoration of the Maline Drop Shaft were completed, revealing that 
corrosion has stopped. After eight years, only 3/32” of the wall had been lost to abrasion or erosion. 
This quick and cost-efficient solution to the MIC damage in the Maline Drop Shaft has greatly 
extended its life in spite of the continued unstoppable and highly-turbulent flows and extremely-high 
levels of hydrogen sulfide gas. 

 

3. Ten-year Inspection 
 

In 2009, MSD conducted a 10-year inspection of the pilot restoration program of the Maline Drop 
Shaft. The inspectors concluded the restoration project successfully protected the structure from MIC 
and added ConmicShield® to the approved specification for structural construction projects in the 
District.   

 

 
Figure 5 Photo of the shaft looking down during the 2009 inspection 

Core samples were taken in 2010 to verify the efficacy of ConmicShield® in the MS-10,000 lining.  
See figure 6 below. 

 

 
 
 
 
 

 

 

 

 

Figure 6 Photo of the core sample being taken in 2010 



 
The photo of the core sample in Figure 7 shows two pieces.  The large piece was labeled Maaline 
62910 large section and is a portion of the original concrete substrate.  The smaller piece is MS-
10,000 fortified with ConmicShield® and was labeled Maaline 62910 small section. See figure 8 below 
showing no bacterial growth from the MS-10,000 fortified with ConmicShield®.  These samples were 
submitted to Microbac for testing in July of 2010.  See attached Microbac test report. 

 

 
                        Figure 7 Photo of the core sample                                    Figure 8 Photo of the agar plate showing no bacteria growth 

4. Implementation into St. Louis MSD Specifications 
 
Following the 10-year inspection, the St. Louis MSD inspectors concluded the restoration project 
successfully protected the structure from MIC and added ConmicShield® to the approved specification 
for structural construction projects in the District. St. Louis MSD subsequently began to routinely use 
ConmicShield® in manhole and pipe projects.  MS-10,000 fortified with ConmicShield® were also added 
to the approved list of rehabilitation materials. 
 
St. Louis MSD requires that concrete products containing ConmicShield® be tested prior to installation 
as part of their QA/QC program.  The process confirms that ConmicShield® is in place and working.  
See attached Situ Biosciences, LLC report. 

 
 
5. 2015: Sixteen-year Inspection 

 
The shaft was again inspected, by St. Louis MSD and engineers from the City of Newburgh, IN in 
2015 to further determine the viability of ConmicShield®’s effectiveness. The mortar and 
ConmicShield® were found to have performed above and beyond expectations.  

 
 

 

 

 

 

 



 

 

6. Third-Party Test Reports 
 
a. Microbac, August 2010 

3 pages to follow 
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TEST REPORT 
 

CLIENT:  
ConShield Technologies Inc. 
541 Tenth Street NW #233 
Atlanta, GA 30318-5713 

 
Attn: Joe Cherry 

   
 
OBJECTIVE:  To test for the presence of ConShield in concrete samples.   
 
SAMPLES: Two samples were delivered by the client on July 13, 2010 and identified as follows: 
     

1. Maaline 62910 small section 
2. Maaline 62910 large section 

 
TESTING:   The samples were analyzed according to ConShield’s protocol, a modified ASTM D4783 

procedure.  
  
 The concrete samples were washed with water, dried, and then place in a carbon 

dioxide chamber overnight. 
 
A cell suspension of Serratia marcescens was prepared using distilled water, estimated 
at 1×107 cfu/ml.  Approximately 0.2-0.3 ml of the cell suspension was placed on the 
sample surface and allowed to dry.  The samples were then placed in a closed 
container with moist paper towels and incubated for 24 hours at 30 ± 1°C. 

  
 For cell recovery, 0.2-0.3 ml of sterile water was washed over the surface of the 

sample, stirred with a pipette, then removed and plated on nutrient agar.  Additionally, 
a sterile cotton swab was brushed over the surface of the sample and then used to 
streak another nutrient agar plate.  Both plates were incubated for 48 hours at 30 ± 
1°C. 

  
 
RESULTS: After 48 hours of incubation, sample 1 had no growth indicating the presence of 

ConShield. Sample 2 had some pink colonies, indicating no ConShield was present. 
 
 Digital images of the samples and nutrient agar plates are presented in Figures 1 

through 4 for additional information. 
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Small section 
 
 

 
 

Nutrient agar plate from small section 
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                  Large Section 

 

 
Nutrient agar plate from large section 
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