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	WCS	Installations	Summary	
BIO-DOMES AROUND NORTH AMERICA 

Blue stars represent full scale installations, orange triangles represent pilot studies. 

 

  



3087 Bio-Domes/Shells in service

Installations # of Bio-Domes
Or Bio-Shells

Flowrate
(MGD)

Constituent
Treated

Plain City, UT 50 0.3 BOD, TSS

Wellsville, UT 75 0.15 Phosphorus (TP)

Jackpot, NV 185 0.25 BOD, TSS, Ammonia

Archie, MO 20 0.018 BOD, TSS

East Glacier NP, MT 50 0.07 BOD, TSS, NH4

New Castle, VA 52 0.15 TSS (algae)

Lee Mobile Home Park, CO 6 0.008 BOD, TSS, Ammonia

Santa Clara Pueblo, NM 49 0.09 TN

Kremmling, CO (pilot) 50 0.3 BOD, TSS, Ammonia

Gresham, WI 38 0.103 Ammonia

Seward, AK 40 0.88 BOD (odor)

Riverside, WY 20 0.014 BOD

Utica, MS 80 0.17 Ammonia

Magnolia, Mississippi 66 Ammonia

Glencoe, AL 8 0.5 BOD, TSS

Medaryville, IN 21 0.17 TSS

Greater Harrison PSD, WV 154 0.6 Ammonia

Huttonsville, West Virginia 260 Ammonia

Tunnelton, West Virginia 40 Ammonia

Kremmling, CO 530 0.3 BOD, TSS, Ammonia

Mountain View, WY 80 0.28 Ammonia

Brook Lake Lodge, WY 20 0.007 BOD, TSS

Vernonia, OR 48 0.428 Ammonia

Olympic Fruit, WA 10 0.015 BOD, TSS

Lame Deer, MT 40 0.265 BOD, TSS

Newington, GA 33 0.045 BOD, TSS

Paihia, New Zealand 1052 1.25 BOD, TSS, Ammonia

Total 3087
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Plain	City,	UT	50	Bio-Domes	

Contact	Information:	
Jay Jenkins  or Don Weston  
Mayor    Plant Manager 
801 791 9770   801 645 0393 
    pcfd71@yahoo.com 
 

Background	
Plain City experienced tremendous growth over the last decade, and the 300,000 gallons/day wastewater flow was 
beginning to exceed permitted levels of 30mg/L for BOD in a 6 cell, 36 acre lagoon system.  After receiving a proposal for 
an $8M mechanical plant, Plain City investigated competitive alternatives. 

Solution	&	Results	
In 2008, WCS proposed that 50 Bio-Domes be placed in an “alley” utilizing a hanging curtain to ensure that all water flowed 
past the units as a polishing step in a secondary pond. The proposal was accepted and the entire installation, including the 
curtain, cost less than $150k.  

 

Once the 50 Bio-Domes were installed, Plain City was able to achieve BOD 
compliance using just 3 of their 6 ponds, which provided significant additional 
capacity for future growth.  The chart above illustrates the relative removal rates 
for BOD between the poo-gloo zone and the normal facultative lagoons.  
Additionally, Plain City has seen a significant decrease in their TSS levels as a result 
of the Bio-Domes ability to disrupt algae blooms.  The image to the right illustrates 
this. 
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Wellsville,	UT	75	Bio-Domes	

Contact	Information:	
Don Hartle 
City Mgr – Wellsville UT 
Office (435) 245-3686  
Cell (435) 757-6383 
wellsville@comcast.net 
(Include Attn Don Hartle in Subject Line) 

Background	
During 2009-10, WCS investigated various air cycling regimes for Bio-Domes in a test tank located at Central Valley Water 
Reclamation Facility (CVWRF) in Salt Lake City to optimize conditions for maximum phosphorus uptake and release. Results 
from CVWRF pilot test tank show a removal of about 2 mg/L, indicating the possibility of better P removal in lagoons with 
refined operational techniques (water flow and air cycle management).  The CVWRF test was conducted with the 
equivalent surface area of one Bio-Dome at a hydraulic retention time (HRT) of 8 days. 

Solution	&Results	
WCS proposed a scaled implementation at Wellsville starting with 35 Bio-Domes for initial research purposes. After the 
35 units were installed in late 2009, field data indicate the Bio-Domes were removing about 0.25 mg/L of P from the water 
prior to discharge. Wellsville decided to increase the number of domes from 35 to 75 and installed the additional 40 in 
June, 2011.  The chart below shows the effluent concentrations taken quarterly from 2007 to the end of 2011. 

 

 

 

http://www.youtube.com/user/WastewaterCompliance?feature=grec_index#p/u/3/lRBKRuFfS3c 
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Jackpot,	NV	185	Bio-Domes	

Contact	Information:	
Lynn Forsberg 
Dir of Public Works 
(775) 738-6816  ext 44   
lforsberg@elkocountynv.net 

Shawn Burt-Operator 
(775) 755-2447  
Cell Number Upon Request 

Background	
Jackpot experienced problems with nitrogen compounds showing up in their monitoring wells down-grade of the 
infiltration ponds.  They also had high levels of BOD coming out of the primary ponds. 

Solution	&	Results	
In September 2009, WCS installed a cold weather pilot of 4 Bio-Domes to confirm BOD and ammonia reduction as water 
temperatures approached 1 degrees C.  Based on pilot results, and a design flow of 300,000 gallons/day, and the use of 
an Oswald pit to remove a significant portion of the BOD before entering the lagoons; Jackpot installed 25 each 7-shell 
Bio-Domes and 55 each 4-shell Bio-Domes in the first two cells of their ponds during summer 2010.  50 Bio-Domes, 
including all of the 7-shell units were installed in cell #1. 30 Bio-Domes were installed in cell #2. Because of the cold 
weather start, the biology was not able to fully develop and we had to wait till the spring to see treatment increase.  The 
data from samples taken starting in January 2011 is shown below for BOD and Ammonia.  As can be seen, the ammonia 
levels leaving cell #2 didn’t really drop until July 2011.  This is because of some issues relating to excessive amounts of 
BOD entering the ponds.  The biology will preferentially consume BOD, and as such, until we were able to get the BOD 
levels below 30 mg/L the 30 Bio-Domes in cell #2 weren’t able to attack the Ammonia.  Since July however the ammonia 
levels leaving cell#2 have been below 1 mg/L.  An additional 105 Bio-Domes were installed in summer 2012. 
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Archie,	MO	20	Bio-Domes	

Contact	Information:	
Richard Lightfoot 
Public Works Director       
Cell: (816) 3775422 
richlight@msn.com 

 

Background	
Richard Lightfoot stumbled onto WCS through the Discovery News app on his iPhone.  At the time (January 2011) Archie 
was looking at a $2 Million project that involved abandoning their lagoons and building an SBR plant.  Richard contacted 
WCS to see if we could deliver on our claims of being able to help communities save money on their wastewater plants.  
Essentially, Archie was only struggling to meet their winter month ammonia limits.   The lagoon has operated as a purely 
facultative system since its original construction and is still performing very well in removing BOD and TSS from the water. 

Solution	&	Results	
Shortly after the initial contact with Richard, WCS signed JCI Industries up as the local representative in Missouri.  Working 
with JCI and the cities’ consulting engineer REO Engineering, WCS was able to put together an ammonia removal upgrade 
plan for under $300,000.  $70,000 of which was for 20 Bio-Domes to act as a final polishing step in the third cell to remove 
the ammonia before final discharge.  The installation was completed mid-October 2011.  Below is the data collected from 
November 2011 through April 2012.  The spikes in the Ammonia levels in March 2012 were a result of blower issues.  
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Glacier	National	Park,	MT	50	Bio-Dome																																																														

	

James	E.	Foster,	PE	(Jim)	
Chief of Facility Management 
Phone 406 888-7974 
Cell 406 270-5146 
 
Wes Reynolds 
Park Engineer 
Phone 406 888-7974 
Cell 406 270-6710 
 

Background	
 The Many Glacier treatment ponds serve a hotel, campground, and a small park village for employees.  These facilities 
are located on the east side of the park.  The pond originally had blowers and aerators, which are now out of service.  
Currently they are running 3 ten horsepower surface aerators which are frequently clogged with debris.  Over the last few 
years they have had odor problems, as well as high levels of BOD and ammonia in the effluent.  They are also faced with 
increasingly strict discharge requirements. 

Solution	&	Results	
During 2010, WCS received a sole source 
federal contract to install 50 Bio-Domes 
at Glacier National Park to confirm 
efficacy for BOD, TSS, and ammonia 
reductions for a design flow of 100,000 
gallons/day. 10 of the Bio-Domes will 
consist of the 7-shell units, and 
remaining 40 will be 4-dome units. The 
Bio-Domes will begin operation early 
spring 2011 for a full tourist season test 
that could lead to installations at several 
other national parks in subsequent years. 
The new system will require a 5hp 
blower to operate, cutting their energy 
consumption by over 80%. 
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New	Castle,	VA	185	Bio-Domes	

Contact	Information:	
Gary Crouch 
Consulting Engineer with Anderson & Associates 
Office: (540) 552 5592 
crouch@andassoc.com 

Background	
Gary Crouch attended a presentation by WCS at the Virginia 
Rural Water show in April 2011.  After the presentation Gary 
approached WCS about using the Bio-Domes to help address high TSS levels due to algae blooms during the summer.  WCS 
proposed a pilot study through the 2011 summer months to evaluate the Bio-Domes ability to consume the algal TSS after 
killing it by blocking the sunlight.  New Castle’s alternative was a sand filter that would be expensive to both build and 
operate. 

Solution	&	Results	
The pilot study ran from July – September 2011, after it was determined that the Bio-Domes could in fact solve New 
Castle’s algae problems, the community moved forward with a full-scale design and implementation.  The Bio-Domes were 
installed in April of 2012, and while there were a few hiccups during the startup period, after the Bird Balls were installed 
in the lagoons and a few operational changes were made, the results for both TSS and BOD levels have been exceptional.  
The historic effluent data can be seen below.  The Bio-Domes have kept New Castle well below their permit limit as well 
as their historic effluent limits since August 2012. 
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Lee	Mobile	Home	Park	-	Dolores,	CO	16	Bio-Domes	

Contact	Information:	
Richard (Rick) Lee 
Owner / Operator 
970-565-8049 
rohrlee@msn.com 

Background	
Rick found WCS through our website while looking for a solution to 
his problems.  Rick owns a 59-unit mobile home park with a very 
small lagoon system providing treatment for the collected waste.   
Rick was having troubles meeting the limits set for him by the 
Colorado Department of Public Health and the Environment 
(CDPHE).  While small, Rick’s wastewater plant is well run and provides great treatment during the warmer months.  
Unfortunately, the winter months cause problems for him.  The combined proven winter performance and the low capital 
and O&M costs appealed to Rick from the very beginning. 

Solution	&	Results	
On March 5, 2012 WCS delivered 6 units to Rick for installation in his third cell as a final polishing step of his wastewater 
before entering the chlorine contact chamber.   Rick is a real do-it yourself type and plans on building the air distribution 
system over the next few months and installing the Bio-Domes in his ponds sometime in the late spring to let them get 
established over the summer months.   

After their first winter of operation Rick is overly excited about the performance he observed.  The Bio-Domes have been 
providing a level of treatment that far exceeds the historic results of Rick’s ponds. 
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Santa	Clara	Pueblo,	NM	49	Bio-Domes		

Contact	Information:	
CDR Christen P. Glime, P.E. 
Santa Fe District Engineer 
Indian Health Service 
505-946-9579 
christen.glime@ihs.gov 

Background	
Santa Clara NM has had an underperforming lagoon system for several 
years now and has also started to see an increase in nitrate levels in their 
aquifers from percolation in their lagoons.  WCS contacted Chris Glime of 
the Indian Health Services back in 2009 and introduced him to the Bio-Domes.  At the time, Chris was looking for a way to 
accelerate / increase the treatment capacity of the Santa Clara Pueblo’s lagoons and when he saw the cost of the Bio-
Domes decided to implement the Domes in an upgrade. 

Solution	&	Results	
The second cell of the existing two cell lagoon is being subdivided to create a small, lined treatment cell in the second 
pond which will be populated with 49 Bio-Domes. The Bio-Domes will be used to provide year-round nitrification and 
denitrification in the treatment cell before being discharged to the percolation cell where the effluent will be percolate 
through the underlying soil to the groundwater.   No data has been collected from this installation yet because they have 
had some challenges in finishing the rest of the work necessary to bring the Bio-Domes online.  WCS is expecting the 
system to be operational sometime late summer or fall. 
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Gresham,	WI		

Contact	Information:	
Art Bahr 
Utility Manager / Village Administrator  
Cell (715) 787 3994 
abahr@villageofgresham.us 

Background	
Gresham is expecting more stringent ammonia requirements when 
they renew their discharge permit in 2012.  Because Gresham’s 
permit levels are based on pH of the water, their engineer initially 
proposed a $400,000 CO2 injection system to manage the pH 
instead of actually trying to remove the ammonia.  After learning of 
WCS’s Bio-Dome systems, and the associated potential cost savings 
of implementing Bio-Domes over the CO2 system, the community requested a pilot study. 

Solution	&	Results	

 

http://www.loe.org/shows/segments.html?programID=11-P13-00005&segmentID=6 
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Thomasville,	AL	Contact	Information:	
Kevin Heartsill 
Public Works Director 
Office: (334) 636 5827 
Cell: (334) 830 1264 
kheartsill@thomasvilleal.com 

Background	
Thomasville AL currently runs a 35 acre controlled discharge lagoon system with approximately 85 acres nearby for land 
application as well.  They would like to reclaim the 85 acres currently being used for land application so they can turn it 
into another industrial park. In order to do so, they have to convert their wastewater lagoons from a controlled discharge 
system into a continuous discharge system, which means much more stringent limits in their effluent.  Originally the 
community was contemplating abandoning their lagoons altogether and building a multi-million dollar mechanical plant. 

Solution	&	Results	
After the conclusion of the pilot study at the refinery in Louisiana, WCS shipped the same open top pilot unit to 
Thomasville, November 12, 2010.  The pilot was given time to rebuild its bio-mass and began sampling on December 13, 
2010.  The community began by sampling twice a month until May when a review of the data showed excellent 
performance and the community decided to sample once a week in order to get more data to share with the state.  Below 
are the results of the Ammonia samples taken through the end of the pilot study.  For a full review of the pilot study, 
please contact WCS for the Thomasville White Paper. 

HRT: Hydraulic Retention Time=Time of Contact with the Bio-reactors 
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Lenox,	IA	

Contact	Information:	
Quent Dalton 
Public Works Director 
Cell: (712) 6215335 
lenoxshop@lenoxia.com 

 

Background	
Like many other small communities in Iowa, Lenox is expecting much more stringent limits on the effluent of their 
wastewater lagoons.  Currently the community is able to achieve excellent treatment with their lagoons and follow on 
sand filters during the summer.  In the winter however, they struggle with Ammonia.  After completing the pilot testing in 
Gresham, WI; WCS transported the pilot unit down to Lenox in order to provide the city, engineers and state regulators 
with a chance to see the pilot unit in operation in a local community. 

Solution	&	Results	
While the pilot unit was delivered in August of 2011, the influent to the pilot unit from the lagoon had almost no ammonia 
coming in until the end of November.  To keep the biology alive, we were forced to spike the pilot unit with Ammonium 
Bicarbonate which is the reason for the effluent spikes in the effluent through the 17th of November.  Once the lagoon 
water temperatures got close to 5 oC the ammonia levels in the influent started to climb and we’ve started to see the 
biology take off and remove the ammonia.  The pilot started with a 7 day HRT and was reduced 3 times to an ultimate 1 
day over the course of the study.  In each instance a reduced HRT was followed by a rise in effluent ammonia and then a 
decrease following as the biology adapted to the increase loading.  Additionally, WCS was asked to run stress tests on the 
pilot to simulate a power outage.  A 48 hour power outage shown by the first gray box showed no ill effects on the 
performance of the pilot.  A 7 day power outage (second gray box) caused a spike in effluent ammonia, but after turning 
the air on, the biology was fully functional within 24 hours. 
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Newington,	GA	33	Bio-Shells	

Contact	Information:	
Brian Barrs 
Chief of Police / City Operations Manager 
912-536-9191 
newops@planters.net 

Background	
WCS met Brian Barrs at the Georgia Rural Water conference in 2011.  The city of Newington, GA is in a tight spot.  They 
community currently operates a 2 acre oxidation pond that is unable to meet the new limits given them by the State of 
Georgia.  Additionally the pond is land locked and the community doesn’t have another suitable site to build on.  
Additionally they are under a consent order and need to find a solution sooner rather than later. 

Solution	&	Results	
Newington needed to find a solution that could be implemented on the land they currently own and get them back into 
compliance with the states more stringent limits.  Until they met WCS they had feared the only viable option was an 
upgrade to a mechanical plant at a cost of multiple millions of dollars.  After talking with WCS it was determined that they 
would first need to run a pilot study in order to gain approval from the state regulators and then move quickly to a full 
scale installation of the Bio-Shells.  The mobile pilot unit previously used in Thomasville AL was delivered to Newington on 
the 8th of February 2012 for a six month pilot study.  This particular pilot study is going to be a real test of the Bio-Shell 
capabilities.  Because of the limited space available around the lagoon, the pilot unit was installed close to the influent of 
the pond, and as such will have to deal with high strength BOD, TSS and Ammonia levels during the course of the study.  
Below are the charts of the Ammonia and TSS data to date.  The BOD levels mirror the TSS levels closely.  The spike in the 
effluent Ammonia was a result of an air line being cut and going un-detected for almost a week. 
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West	Branch,	IA	

Contact	Information:	
Matt Goodale    &  Dave Schechinger, P.E. 
Public Works Director    Project Engineer 
City of West Branch, IA    Veenstra & Kimm, Inc. 
319-325-8213     319-466-1000 
mgoodale@westbranchiowa.org   dschechinger@v-k.net  

Background	
Like most other small communities in Iowa, West Branch operates an aerated lagoon to treat their wastewater prior to 
discharge into a nearby stream.  West Branch in conjunction with their consulting engineers from Veenstra & Kimm are 
anticipating a new permit that will require them to provide year round nitrification.  In an effort to be proactive in 
identifying an economical solution for their system, West Branch partnered with WCS to run a pilot study at their location 
during the winter of 2012 – 2013. 

Solution	&	Results	
Unlike the weather experienced by Lennox, IA, the weather conditions in West Branch were much more sever and caused 
a few problems with the mobile pilot unit.  To begin, the pilot unit froze during the latter part of December and after Matt 
and his team added an additional heater to prevent freezing, the power draw exceeded the wiring of the pilot unit which 
caused a meltdown in the beginning of the February.  In spite of these difficulties, the pilot unit was able to show the Bio-
Domes are capable of providing nitrification even when water temperatures approach 2 oC. 
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Meddaryville,	IN	21	Bio-Domes	

Contact	Information:	
Tim Bronn 
Project Engineer 
McMahon Group 
815-636-9590 
tbronn@mcmgrp.net  

Background	
After meeting Taylor Reynolds of WCS at the Illinois 
WATERCON 2013 conference and learning of the Bio-
Domes ability to help communities reduce their TSS 
levels due to algal growth, Tim Bronn requested a 
proposal from WCS for Medaryville, IN.  Medaryville is currently trying to identify a cost effective solution to their excessive 
algal blooms that will allow them to maintain year round compliance with their NPDES permit.  Upon receipt of the 
budgetary proposal, and viewing the Bio-Domes as the most cost effective solution that would also be very easy to 
implement, Medaryville requested a mobile pilot unit to run an onsite test during the summer 2013 season. 

Solution	&	Results	
The pilot unit was delivered on July 11th, 2013 and was operated until September 16th, 2013.  During that time, samples 
were collected at least once / week, with a few weeks having multiple samples collected.  The pilot began with a 4 day 
HRT which was extended to a 7 day HRT on Augusts 13th, 2013.  The gray line on the chart below indicates when the HRT 
change was made.  While the pilot unit was able to show the Bio-Domes capable of ensuring Medaryville meets their limits 
at a 4 day HRT, the data obtained under the 7 day HRT shows the ability to greatly exceed their permit limits. 
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Seward,	AK	40	Bio-Domes	

Contact	Information:	
Nort Adelman 
(907) 224-4094 
nadelmann@cityofseward.net  

Background	
Seward is a summer cruise line destination. As such 
there is a large influx of population through the 
summer months. Over the years, many residents and 
bed and breakfasts have built around the 
community’s wastewater lagoon. This has led to 
many unpleasant concerns, regarding odor control at 
the wastewater lagoon facility. This brought the town and their engineer to look further into the potential treatment 
enhancement of Bio-Domes to assist with high loading surges caused by cruise lines making stops into Seward. 

Solution	&	Results	
After much discussion and engineering, it was determined that the installation of 50 Bio-Domes would be installed after 
their primary cell was drained and desludged. The community has continued the use of the same aeration that was 
installed and operational before the cleaning and augmenting with Bio-Domes. Since the system was started, the results 
at the lagoon, have continued to provide the local residents with compliant effluent and much improved odors. 
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Riverside,	WY	20	Bio-Domes	

Contact	Information:	
Leroy Stephenson 
Mayor 
(307) 327-5968 

Background	
Riverside Wyoming was at the end of a funded 
project when they determined additional funds were 
able to be used to enhance their lagoons. Through 
the years this system had been plagued with high 
BOD levels. The mayor contact WCS searching for 
economical methods of reducing BOD levels 

Solution	&	Results	
It was determined that to provide year-round BOD treatment, that Riverside would install 20 Bio-Domes. 8 units would be 
placed at the head of the primary cell to ensure adequate DO saturation to handle influent loadings. 12 additional Bio-
Domes were placed ahead of the effluent structure to further polish of remaining BOD. Since installation, BOD levels have 
been effectively reduced and aided in the treatment of this system. 
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Utica,	MS	80	Bio-Domes	

Contact	Information:	
Greg Gearhart 
Principal 
WGK Engineers 
601-925-4444 
ggearhart@wgkengineers.com  

Background	
Utica, MS is a small community in west central 
Mississippi.  They have recently received a new 
permit for their wastewater lagoons that requires 
lower ammonia levels in their effluent than they have 
been able to achieve historically.  Mr. Gearhart 
discovered the Bio-Dome technology at the 2012 WEFTEC conference in New Orleans and after several discussions 
requested a proposal from WCS to see if the Bio-Domes might be a cost-effective solution for Utica.  After seeing that the 
Bio-Domes offered the most cost effective solution available, Utica then requested the delivery of our warm weather pilot 
unit in order to gather on site data in order to get approval from the MS Department of Environmental Quality.  

Solution	&	Results	
After successful completion of a pilot system in 2013, Utica was able to secure funding and install a full-scale Bio-Dome 
system consisting of 80 units. Since installation and startup in 2015, Utica has enjoyed the continued effluent quality which 
meets and exceeds local regulatory permitted limitations. 
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Glencoe,	AL	8	Bio-Shells	

Contact	Information:	
Charles Hodge 
City Manager 
(256) 492-1020 

Background	
Glencoe, AL had a single cell lagoon facility which was plagued with 
long detention times, short circuiting, and shallow water depths. 
These challenges resulted in historical exceedances of their permits 
with BOD and TSS constituents. This led the community to reach out 
to WCS in search of an effective and economical solution for shallow 
water treatment systems. 

Solution	&	Results	
It was determined that to provide year-round BOD and TSS treatment, that Glencoe would install 8 of our specialized 2-
Layer Bio-Shells. These units provide ample treatment in less than 4’ water depth. As part of this lagoon enhancement, 
Glencoe also divided the lagoon, forcing the water to flow in a prolonged, efficient flow path. Ensuring that all water 
moves equally through the system and thus ensuring that all water is also able to properly flow through our treatment 
zone. Since installation, the city has continuously remained within the previously stated limitation. 

	




