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ENZYME TOMAHAWKS – TECHNOLOGY SHEET 

Alternative to Lagoon Dredging 
 

Enzyme Tomahawks are solid spikes composed of billions of 

microorganisms, biosurfactants, enzymes and nutrients, that 

enable accelerated biodegradation of  the sludge layer, at the 

bottom of the lagoon. Enzyme Tomahawks are simply 

dropped above the water level, that causes them to penetrate 

the sludge layer at the bottom of the water column. Once 

lodged inside the sludge, the Enzyme Tomahawks slowly 

release their microorganisms, biosurfactants and enzymes 

within the sludge layer. 

 

Benefits 
The main benefits of using Enzyme Tomahawks are: 
 

 Eliminates sludge dredging, which saves substantial cost; 

 Increases lagoon capacity, by reducing sludge layer thickness; 

 Decreases by-passing of wastewater around the thicker sludge layers within the lagoon; 

 Eliminates anoxic decomposition of the sludge layer which releases Volatile Fatty Acids 

(VFAs) and ammonia  into the effluent; 

 

 Can be used without interrupting lagoon operation; and 

 Incurs minimal cost and installation time. 

 

The schematic below shows the installation of Enzyme-Tomahawks. Each enzyme stick is 

dropped above the water column, with approximately 1-2 ft distance between them. 

Enzyme Tomahawks are used in 

conjunction with aeration and 

mixing to provide dissolved 

oxygen to the microorganisms 

being released by the Enzyme 

Tomahawks. Aerobic decay is 

substantially faster than anoxic 

decomposition. 

 

Enzyme Tomahawks contains 

aerobic and facultative 

bacteria that produce powerful 

digestive enzymes (cellulases, 

hemicellulases, amylases, 
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proteases and lipases) that break down the organic matter in the sludge layer. In addition, they 

contain enzymes which promote bio-chemical processes that reduce odor and preserve fertilizer 

type nutrients (N, P & K) either by converting odiferous compounds into microbial protein or by 

suppressing the activities of the bacteria that produce foul odors. They also contains powerful 

oxygenating compounds and surfactants to optimize microbial activity, and contains 

micronutrients and growth stimulants to ensure rapid activation of microbial activities. 

In one application treating a 30 ft x 130 ft section of a lagoon, sludge level was reduced by 38% 

in 30 days.  The dosing rate of Enzyme Tomahawks depends on the influx rate of solids into the 

lagoon.  If the solids deposition rate is unknown, the maximum number of Enzyme Tomahaewks 

are placed in the sludge layer at a distance of 1 ft.  Once partial  sludge layer decay has been 

achieved in the first year, depending on this rate of decomposition, the distance between the 

Enzyme Tomahawks, placed within the sludge layer, can be increased to 2 ft. After an average 

sludge layer thickness of less than 2 ft has been achieved, the use of Enzyme Tomahawks can be 

discontinued, if there is sufficient dissolved oxygen to maintain a high rate of sludge decay rate 

within the lagoon. 

Field Application 

The pulp and paper industry relies heavily on aerobic biological treatment processes to remove 

biodegradable organics (BOD5), suspended solids, and pollutants that can cause bioassay-

measured toxicity. Effective aeration systems are an essential part of any aerobic wastewater 

treatment system, providing oxygen for aerobic bacterial growth and mixing. Over time, pulp 

and paper mills typically see reduced biological treatment performance resulting from sludge 

build up in lagoons.  The build up of sludge leads to reduced lagoon capacity, inadequate oxygen 

supply, and mixing. Beyond inefficient water treatment processing and higher energy costs, this 

can result in non-compliance with NPDES permit discharge limits and potential fines and 

penalties. 

Even though new aerated lagoons are designed with extra volume to provide adequate treatment 

time as sludge is deposited over time, eventually the loss of volume and HRT limits 

performance. Treatment volume and residence time must be restored by removal of sludge 

deposits.  Sludge removal by dredging and dewatering is a very expensive process, in the range 

of $200/dry ton of solids if mechanical dewatering is employed, not including costs for final 

disposal in a landfill or by some other option. 

 

A large pulp and paper mill in the Southeastern US had significant biosolids accumulation in the 

quiescent zone of their Aerated Stabilization Basin  that hindered treatment plant efficiency and 

performance. The wastewater system consisted of a primary clarification system with sludge 

removal via belt press located near the mill site that captures fiber and TSS from the combined 

paper and pulp mill effluent streams and a secondary biological treatment system located 

approximately 2.4 km west of the facility.  
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The primary clarifier effluent was pumped to an inlet box at the secondary treatment system and 

fed into the first run of the aerated stabilization basin. The 165,921 m
2
 Aerated Stabilization 

Basin had three aeration zones, separated by curtains that caused the flow to serpentine through 

the system. 32 surface mounted aerators with 2,400 total connected horsepower supplied 

dissolved oxygen to the biological treatment system. After aerated treatment, wastewater flows 

through a quiescent zone 762 meters long and 91 meters wide (69,342 m
2
) . This quiescent zone 

was designed to allow sludge to accumulate in the basin while treated effluent passed to the final 

outfall. 

 

Enzyme Tomahawks were placed within the sludge layer of the quiescent zone area, two feet 

apart from each other,  in areas with significant sludge depth.   Sixteen buoys were installed in 

the quiescent zone area (762 m long and 91 m wide), and measurements of clear water depth 

were made between April and July.  The figure below shows the change in sludge depth (in mm), 

over a four month time period, for the 16 locations within the quiescent zone area. 

 

The average sludge depth reduction was 247 mm, which resulted in almost 17,000 m
3
 of sludge 

destruction over the four month time period.  This saved substantial dredging cost for the mill in 

addition to costs associated with dewatering and landfill disposal of the sludge.  

 

For more information about Enzyme Tomahawks and their possible application within 

your Lagoon, please contact: Dr. Rakesh Govind, Water Warriors, LLC, 1776 Mentor 

Avenue; STE 400A, Cincinnati, OH 45212; Tel: (513) 673 3583; Email: 

rgovind837@aol.com 
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