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Abstract 

Located on Whidbey Island in Washington State, Earth Sanctuary is an extremely biodiverse 

wetland and safe haven for native vegetation and wildlife alike.  Measuring 72 acres and home to 

three large ponds, Earth Sanctuary is prime habitat for Beavers.  In the early 2000’s beavers 

reinhabited Earth Sanctuary and now thrive with healthy populations.  This is great news for 

Chuck Pettis, owner and founder of Earth Sanctuary.  However, beaver damming and tree felling 

have created challenges for Earth Sanctuary.  Beaver damming has altered the flow of water 

between the three ponds creating fluctuating water levels.  Several strategies to control water 

flow have been attempted although most have had little success.  One effective strategy for 

controlling water flow at Earth Sanctuary has been the construction and installation of Pond 

Levelers as originally designed by those at Clemson University (Clemson, 1994).  These levelers 

were custom built to fit directly into the existing drainage system at Earth Sanctuary in hopes of 

mitigating beaver damming and limiting the need for frequent dam clearing. 

Introduction 

Earth Sanctuary has three large ponds within its 72 acre boundary; the fen, middle pond, and 

west pond.  The presence of beavers is obvious in all three ponds from the damming, tree felling, 

lodges and trails throughout. Photo and video evidence of beavers in the act of damming has also 



been documented using motion activated infrared trail camera technology.  This presented a 

constant effort to keep the drains clear by employees at Earth Sanctuary.  

 The two existing drainage devices at Earth Sanctuary known as weirs were implemented 

in the mid 20th Century. However, these devices were not built to prevent beaver damming.  

During late August 2013 the first of two Clemson Pond Levelers were custom built and installed 

at Earth Sanctuary in order to fit directly into the existing middle pond to west pond weir. In late 

August of 2014, a second leveler was installed in the west pond water exit weir.  

 The pond levelers originally designed by Clemson University work by reducing the 

probability that beavers can detect current in the water also by eliminating the sound of running 

water at the source of a dam breach (Clemson, 1994).   By eliminating detection of water flow, 

the beavers don’t know how to plug the leveler system.   

 

Materials  

The design of the Pond Levelers at Earth Sanctuary was largely the same as the original design 

by Clemson University.  However, the levelers at Earth Sanctuary were scaled down to 

accommodate the lower pond flow rates.  Additionally a few changes were made in order to 

allow for a direct fit into to the existing weir system at Earth Sanctuary.  A 10 foot section of 6 

inch diameter septic pipe was used for the intake pipe and three 10 foot sections of 4 inch 

diameter septic pipe were used for the outflow pipe assembly.  Two 90 degree angle cleanout 

joints were utilized in the outflow section with a short section of pipe between the joints to allow 

for the entire intake device to be submerged into the water and easily cleaned (figure 1).   



 

Figure 1  Pond leveler prior to installation showing 90 degree cleanout joints on the right 

 

 A wooden dam with a 4 inch hole was cut out of plywood and secured into the existing 

weir using grooved 2x6”s.  The last two feet of the outflow pipe assembly was inserted through 

dam (Figure 2). 



 

Figure 2  Design of wooden dam with outflow pipe flow through 

 A large metal buoy was affixed to the end of the intake device using stainless steel chain 

to suspend the whole leveler in the water and avoid permanently mounting it to the bottom of the 

pond, furthermore, a latch system was used to allow the leveler to be disconnected from the dam 

and pulled in for maintenance (Figure 3).  



 

Figure 3  Buoy floatation (Top) and latch system (Bottom) 

 

Results and Discussion  

Since the installation of the first leveler two and a half years ago in the middle pond to west pond 

weir, there have been no problems with beaver plugging.  The west pond to exit pond leveler has 

been flowing for approximately a year and a half and has also shown no signs of beaver 

plugging.  Evidence indicates that the beavers have continued to attempt to dam the locations as 

shoreline disturbance and dam material build up has continued.  However, since implementation 

of the levelers, water levels in the middle pond and west pond have remained stable and no dam 

removal or maintenance has been necessary indicating that the beavers at Earth Sanctuary have 

not figured out how to plug the system.   
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