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Summary 

Due to numerous fish kills throughout the history of Little Rice Lake flowage, the Little Rice Lake 

Association (LRLA) installed an aeration system in the lake during the summer/fall of 2021. This 

final effort was preceded by numerous years of setting the stage where this installation could 

happen. This report will briefly summarize the history of these efforts but will mainly focus on 

the design of the aeration system, the equipment used along with sources thereof, installation 

procedures, and lessons learned in hopes of helping others who will surely follow in our 

footsteps and install aeration systems of their own. 

 

The intent of this report is to add to the body of knowledge which already exists.  However, 

even with what was found, detailed installation procedures couldn’t be located, so that is the 

focus of this report.  This is not intended to be all inclusive as there are several steps, including 

permitting, which are not covered herein.  There are surely enough differences from lake to 

lake and county to county that details of any install will be different. 

 

History 

Little Rice Lake is an approximately 1200-acre flowage along the Wolf River located in the far 

SW part of Forest County, WI. The lake was impounded in the 1940’s, and because of it’s 

shallow nature, has suffered numerous fish kills through the years. The lake’s greatest depth is 

approximately 8’ with much of the lake in the 3-4’ depth range.   

After two back-to-back fish kills in the winters of 2013/14 and 2014/15, the lake was shocked 

by DNR personnel, and it was determined there was a fish kill in the range of 95%. Due to this 

severe die-off, concerned citizens on and near the lake decided to take action and attempt to 

reduce the severity of any future fish kills.  The steps going forward included establishing the 

Little Rice Lake Association (LRLA), partially funding a comprehensive lake study (completed by 

Flambeau Engineering in ~2019, having numerous meetings with local DNR wildlife experts, and 

finally writing a grant proposal which was approved and funded by the WI DNR in early 2021. 

 

Aeration location and design 



The aeration system’s location was determined after the engineering study was completed. 

Three good quality locations were recommended, and LRLA decided upon a location on the 

south side of the lake for the following reasons:  1.  Good water depth (6-7’) was accessible 

within 3-400’ of the lakeshore 2. Easy access to existing electric service and 3.  Willing 

landowners who generously allowed LRLA to build a pumphouse on their property. 

The design selected was based upon recommendations by the DNR and recent successful 

installs at two nearby lakes to also reduce fish die-offs. These two lakes were Halsey Lake and 

Lost Lake located to the NE in Florence Co. WI. Without the experience and willingness of 

people involved in these installs to share their knowledge and time, the install on Little Rice 

Lake would have been MUCH more difficult. The design involves having a blower on land with 4 

individual pvc lines emanating from the blower and extending into the lake at a location 

deemed appropriate. The last section of each pvc line has holes drilled into them to allow the 

air pumped by the blower to enter the lake and keep the ice open via air circulation moving 

warm water up through the water column. 

 

Equipment Inventory (main parts) 

The most important part of the aeration system is the blower used to supply the air to the lines 

submerged on the lake bottom.  What must be considered is the pressure balance between the 

volume of air at a given pressure the blower produces and the number and size of holes in the 

pvc.  If these are not in balance, there could be too much back pressure on the blower (causing 

wear and tear), or too many holes resulting in air not being injected into all the open holes.  

Because of this consideration, we used the same design which was used successfully at Halsey 

Lake. 

 

Blower:  SdB-50 Rotary Blower. Ordered from Air Power Products Ltd (AAPL) from Cambridge, 

Ontario – the only supplier in North America 

(4) 500’ roles of 1 ¼” pvc.  Lowest cost from Menards – sku 6899806 

Barrier system: 

(80) 6’ garden stakes. Ordered from Menards – sku 2683333 

(2) 1000’ roles of reflective rope.  Ordered from Sgt. Knots online 

Roles of reflective tape to put on stakes.  Ordered from Amazon 

Plastic clips w/ set screws to hold ropes on stakes.  Ordered from Geotek of Stewartville, MN 

(item A38P) 



(45) pool noodles.  Used to float rebar weighted pvc into position and then reused to help 

create barrier poles 

1000 11” long standard strength zip ties.  Used for temporarily attach pool noodles onto 

pvs/rebar combo, and create barrier poles 

Various parts   

Warning signs to be posted at public access points.  Purchased from Rent-A-Flash Marathon, WI 

Buoys to mark end of each pvc line.  Ordered from Amazon – crab pot buoys 

640 high strength zip ties to strap rebar to pvc lines.  Purchased from Amazon 

(32) 20’ long 1” rebar rods cut into 2’ lengths 

(4) ice cream bucket sized concrete weights with eyehooks made to attach to end of pvc lines.  

Dual purpose:  to ensure end of pvc line stayed submerged and connect buoys to 

100’ of 3” perforated flexible pipe to run 4 air lines from blower shed to lake edge.  This 3” pipe 

was used to offer additional protection for the 4 air lines and allow for pulling of any lines which 

may fail without having to trench or bury a new line 

Supplies to build an 8’ X 10’ shed to hold blower and barrier supplies when not in use 

Various pvc fittings and valves used to plumb the four aeration lines from the blower shed to 

the edge of the lake 

 

Air Line Installation Procedure 

Before the air line installation began, the location for the pre-determined end of the line 

locations were marked using temporary buoys made from plastic jugs.   

The 4 pvc air lines were uncoiled several weeks before installation to allow them to straighten.  

The pvc lines were then drilled using a 1/8’ drill bit with holes 4-5’ apart over the last 100’ of 

each line (20 holes/line).  The 4 air lines were then deployed starting from the lakeshore input 

location so pre-installation work could begin.  The 2’ long rebar segments were then attached 

to the air lines using 2 high strength zip ties each placing rebar 3’ apart along the pvc.  An 

endcap was installed at the end of each air line and the concrete weights were also attached at 

the ends, and buoys attached to the concrete weights.  The approximately 5’ long pool noodles 

were attached to the air lines with a gap of ~6’ between each using the standard strength zip 

ties.  Note:  the rebar and pool noodles were only attached to the first 150’-200’ of the air lines 

to ensure we could pick them up during the install into the lake.   

A crew of 3 people were on a pontoon boat and the end of an air line was placed on the 

pontoon and held in place.  The ground-based crew (minimum recommended number of 



people needed here is 6) then picked up the section of the line with rebar and noodles and 

moved it toward the lakeshore as the pontoon moved toward the pre-marked end of line buoy.  

Once the section with noodles and rebar is deployed into the lake, the next section of rebar and 

noodles is zip-tied onto the pvc air line and then deployed into the lake.  After the entire length 

of the air line is in place, the pool noodles need to be cut off the line and the line will sink to the 

bottom of the lake.  This process is repeated for all air lines to be set.  The total time to 

complete the final installation steps was about 6 hours with a crew of ~12. 

Once all lines were emplaced, the latitude and longitude for the end of lines was recorded.  This 

was done to help design an oxygen study requirement of the grant, and to have a record of the 

ends in case of issues down the road. 

Lessons learned during installation 

1.  The weather is critical during deployment.  Wind and waves will move and bow the air 

lines and cause issues during installation.  Highly recommend installation on a day when 

the wind is forecasted to be light and also start early in the morning when the wind 

tends to be lightest. 

2. We used two people in kayaks and a chase boat to cut off the noodles.  One kayaker 

holds the rebar/air line in place while the other cuts off the zip-ties.  The chase boat is 

used to collect the freed noodles and take them back to shore. 

3. When deploying the air line into the lake, we ran into issues with the first line we ran 

sinking prematurely due to water entering the line and weighing it down.  This issue was 

avoided on the next lines by placing a kayak perpendicular to the line near the end of 

the perforated pipe.  This kept the water in the first 100’ of perforated pipe and allowed 

the rest to float into position until the pool noodles were cut off.  You can see how the 

kayak was placed on one of the pictures at the end of this report.  We also placed pool 

noodles closer together in the first 100’ to help with floatation. 

 

Barrier Installation 

Section 167.26 of the Wisconsin Statutes states that any person who removes ice or causes its 

removal from any stream, pond or lake shall place around the margin of the opening made by 

such removal a fence.  Please read and become familiar with this statute and the details thereof 

to ensure liability is minimized.  This statute will help determine the number of poles and length 

of rope needed to purchase to ensure proper installation. 

We decided to install the rope barrier ~150’ from the edges of the perforated air lines.  The 

barrier poles were created using a recommended methodology – see included in pictures.  The 

barrier poles were installed when the ice thickness exceeded 5”.  The poles were erected 

around the air lines every 25’ – the holes were drilled using a 5/8” and ¾”bits along with 12” 

extensions utilizing on a good quality battery operated drill (see pictures).  Approximately 5 

people put up the barrier in about 3 hours. 



 

Once the barrier is up, and before the blower is started, the recommended procedure is to drill 

holes in the ice in a line above where the air is to be injected.  This will allow for the air/water 

to circulate to the surface and eventually clear all ice in the area.  Lake Halsey found this 

process took about 2-3 days. 

 

Lesson learned:  The barrier was erected when there was ~7” of ice.  However, a warm spell 

two days later (50 degree highs) resulted in the holes drilled to put up the poles expanding to 

about 6-8” and most of the barrier fence falling.  Therefore, the entire barrier had to be taken 

off and reinstalled later.  We aren’t sure why the holes expanded as much as they did but can 

think of three factors:  1.  The warm weather certainly contributed.  2.  There was a significant 

amount of snow on the ice causing a significant weight load.  Did the drilling of the holes result 

in water overflow onto the top of the ice cause a ‘wallowing out’ of the holes?  3.  The base of 

the barrier poles were bright colored pool noodles.  Did these noodles absorb a significant 

amount of heat during the warm day causing the holes to expand?  If so, spray painting the 

bottom noodles white may reduce this risk. 

 

Additional Lessons Learned 

 

1.  The work to get the electric line run to the pumphouse was by FAR the most difficult and 

frustrating step.  In the Little Rice Lake area, WPS is the supplier of electricity.  The install 

process starts the ball rolling with the filling out of an online form, which is straight forward.  

The impression is given that this is the only thing needed to begin and end this process.  

However, even though we inquired multiple times if there were additional steps and/or 

information needed (and we were told no more was needed), the install process was delayed 

many times by additional requirements by WPS which seemed to never be forwarded to the 

LRLA.  When an inquiry was made via email as to why the line had not yet been run, we were 

THEN told they needed more information, and they were waiting for us.  Then once the electric 

line was run, the install of the meter took several months because it was determined by WPS 

that this service was for a commercial entity even though the initial online form stated the line 

was needed and all bills would be paid by LRLA.   

 

I don’t blame the individuals we contacted who work for WPS.  However, the process seems to 

be designed to be as inefficient as possible with numerous groups and contractors working for 

and with WPS to install a single line with no entity in charge of moving the process along.  Part 

of the issue may be we were working with WPS during the Covid-19 pandemic, but this was 



never brought up by WPS as a factor.  We filled out the initial online form in mid-August and as 

of this date (1/2/22), the install is still not complete. 

 

 

2.  We decided to have the 4 pvc air lines enter the bottom of the pumphouse through a 6” 

wide 90-degree pvc pipe to better protect the lines.  However, the 6” wide pvc pipe was too 

small to allow for spacing and alignment within the shed.  The idea was good, but we would 

recommend using a 12” pvc.  See included pictures. 

 

3. We decided to build an additional valve system along the lake edge.  We learned from Halsey 

Lake their pvc air lines froze along the shoreline before they were able to turn the blower on 

after installing the barrier line system.  We were told it took several weeks to get the lines free 

of ice before they were able to begin blowing air into the lines.  Because our pumphouse had to 

be 75’ from the shoreline due to county regulations, we decided we needed to create a valve 

system close to the shoreline to allow access near the shoreline if our lines froze.  From this 

valve system, we could have access close to any ice plugs and attempt to remove them from 

the lines to allow for air flow into the lines.  See included pictures. 

An additional idea behind the near lake valve system is to prevent the water from moving up 

into the pvc air lines.  The thought is if the nearshore valves are shut in immediately after the 

blower is shut down, this will prevent the water from moving up into the lines to the shoreline 

and keep the water/air interface below the lake freeze line. 
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Supporting Pictures and Documents 

 

 

Location Map 

 



 

Grant supporting map 

 

 

 

Planned location of aeration lines. 



 

 

Initial pumphouse build 

 

Finishing pumphouse build 

 



 

Trenching from pumphouse to lake.  Note cut rebar stored near pumphouse. 

  

PVC air lines entering Little Rice Lake pumphouse 



 

 

 

PVC air lines entering Halsey Lake pumphouse for comparison to Little Rice Lake installation.  

 

 



 

4 pvc airlines encased in 3” pvc from pumphouse to edge of lake 

 

 



 

 

 

 

Blower in pumphouse.  Note valve system and odd angles of pvc airlines due to undersized 90-

degree pvc used to enter the pumphouse. 

 

Blower electrical control panel within the pumphouse designed and built by Andy Mott 



 

Valve system near lakeshore.  Note:  valves are shoreward of the T’s, and caps are on end of 

each T in final step. 



 

The four pvc air lines laid out to be installed.  Note noodles and rebar attached and ready for 

deployment. 

 



 

 

Installing an individual pvc air line in the lake.  Note the extra noodles attached to the first 100’ 

and kayak laid perpendicular and ready to be deployed to help with floatation. 



 

Buried pvc air lines entering lake.  The lines were buried at the shoreline interface to hopefully help 

freezing issues experienced by Halsey Lake. 

 



 

Barrier pole design.  6’ pole with pool noodles on top and bottom, reflective tape, and rope 

holder (black piece below upper noodle).  Zip ties were used to keep noodles in place. 



 

Bits and extension used to drill holes in ice to put up barrier poles. 

 



 

Wallowed out hole after barrier was placed on ice the first time 



 

Final barrier install for first season. 



 

Thin ice sign installed at one of the 3 access points on the lake 

 

 

 

 

 

 



Additional Resources from Other Sources 

We got a copy of this from Halsey Lake.  Source unknown but good resource for installation 

procedures. 

 



 



 



 



 

 

 

 

 

 

 

 



We received a copy of the email below from Lake Halsey notes.    

 

 

 



 


