
WHEN WATERSHED 
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A Case Review On Water Supply Management 
 

  Ryan Lynch- York Water District 



Watershed Protected Since 1905 
 Low Risk:  Few Potential Contamination Sources 
 Nutrients inputs well controlled (internal recycling present) 
 Single Perennial Stream (multiple intermittent streams) 
 Streams flow from or through extensive wetlands/swamps 
Oligotrophic Waterbody  
 More than 20 years of stream and pond WQ data 
 Typically low productivity 
◦ No documented Algal Blooms prior to 2010. 

 High quality low alkalinity, low pH rain water 
 Nutrients found within normal low levels  
◦ 6-8 ppb P, <0.05 mg/L N 

 Highly variable TOC 1 to 4+ mg/L.  (>90% DOC) 
 High iron and manganese in streams and pond 
 Deepest area of pond will go anoxic late summer (6-8 ft avg) 
 Shallow area around intake has intermittent unexplained issues. 



 February 2010: Under Ice Bloom 
of Uroglena Americana 

 A Golden Algae (Chrysophyta) 
 Fragile Colonial form  
 Metallic Taste (not toxin forming) 
 Direct Filtration Plant not well 

suited for high level of treatment   
• Install small scale PAC treatment 

system with pre-oxidation. 
• Increased chemical costs more 

than 35%. 
• Reduced water production to 

increase needed contact time. 
 



 Dr. Ken Wagner of WRS comes on board 
Circumstances that combined to create the 

February 2010 bloom most likely due to 
increased light from minimal ice cover and 
increased food sources with strong mixing 
from elevated inflows from the preceding 
heavy winter rain storm.   
 

August 2011 Bloom:  
Chryst O-phytes NOT AGAIN! 

 



 Normally and during both blooms nutrients 
were not appreciably elevated.  

 UA can thrive in cold, low nutrient waters. 
 Bloom triggers not understood and expected 

to involve multiple subtle ratios.  
 UA are Mixotrophs or Opportunistic eaters….  

• Capable of using sunlight for energy. 
• Can engulf and ingest organic particles. 
• Can swim to most advantageous areas. 
• Shown to be able to obtain nutrients (P) by 

ingesting bacteria in the water.  



 Thought to be able to easily assimilate high 
quality dissolved organic matter. 
◦ Pond & swamp bottom organic muck. 

 Tend to stay near and take refuge near the 
bottom where conditions are most favorable. 
◦ Single intake near the bottom. 

 Appearances thought to somehow also be 
related to increased iron. 
◦ Iron we have to spare. 



Main triggers appear to be mostly natural and 
difficult to control or improve upon by 
enhanced watershed management. 

 
Investigated others experiences with UA; 
Calgary Water Department (Canada):  15 years of 

blooms with full laboratory and academic 
investigations put them no closer to 
understanding the triggers.  “UA a puzzler!” 

  
Concur with Dr. Wagner: 
Unlikely to be effectively controlled by any single 

method.  
 



Put multiple tools in the toolbox:   
 A Two Tiered Approach 

 
1) Pursue “primary” in-reservoir treatment 

option to aid in water supply management. 
 Take time to determine, engineer, and install 

appropriate method. 
 

2) Supplemental and Emergency Treatment 
   Maine DEP Copper Sulfate Algaecide Permit 

 
 



 
 Performed by Dr. Wagner as part of YWD 

DEP algaecide permit. 
 
Settled On; 
 Aeration and Circulation System 
◦ Less invasive with potential secondary benefits 
 
 
 



 Increased oxygen levels can increase grazing. 
 Inhibit nutrient and metals releases. 
 Eventual organics reduction and metals.   
 Increase in turbulence and mixing near 

bottom minimizes sediment-water interface. 
 Increase in homogeneity means a decrease in 

stratification refuge area. 
 Disruption of buoyancy mechanism and 

disintegration of fragile colonies. 
 Potential increased exposure to pathogens. 
 Fish love it. 

 



Shallow Area Near Intake Thought to Seed and Drive 
Blooms Under Favorable Conditions 

Experienced highest bloom numbers suggesting outlet end 
of lake is more of a problem than the deep zone.  
Area experiences intermittent low oxygen consistent with 
increases of metals even when deep area didn’t. 
Bottom muck is high in organics and iron with moderate 
manganese and phosphorus. 
Little wave action and wind in this area can provide refuge 
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 Not an exact science and no systems are 
ideal for all applications. 
◦ Most problems can be eliminated 

 Consider system with potential for future 
expansion in mind.   

 Plant intake near pond bottom of this area. 
 Existing facilities can be used for system. 
 Treated area should be large enough to 

counter poor quality from deep areas. 
 Variable Frequency Drives are an efficiency 

especially where system is oversized.  
 



 
Two major types;  
Linear Bubble Tubing or Point Diffusers 
 Strengths, weaknesses, and tradeoffs. 
 
Solicited FREE system proposals from 5 

companies recommended by Dr. Wagner. 
 
Provided those companies with; 
1) Typical water quality information needed. 
2) Required performance specifications as 

discussed with Dr. Wagner. 
 
 



Critical Performance Specifications: 
Diffused Aeration (Air) & Circulation System 
1) Regular maintenance must not be needed. 
2) Must mix >33% of installation area per day. 
 Minimum turnover once every three days to 

2 to 3 times a day for tough applications. 
3) Ability to break stratification through 

minimum of >1.3 cfm/acre. 
4) Must be able to maintain at least 2.0 mg/L at 2 

feet off bottom with continuous operation. 
5) System design continuous or intermittent duty. 



6) Two redundant quiet and efficient compressors 
providing “oil free air” and each capable of 
running the system fully. 
 Can take 3+ weeks to recover fully from anoxia. 

7) *Provide and install chemical companion line.* 
8) Provide set up and accessories for future 

expansion.  



Bid to 2 preferred vendors primarily based on; 
 Adherence to performance standards,  
 Size and Success of previous installations, 
 Level of effort and professionalism, 
 Evaluation of proposed design,  
 System Ruggedness, 
 Maintenance needs and procedures, 
 Ability to add companion chemical line. 
 
 
 







“THE POND IS DRAINING” 
“SAW UFO HEADED TO CHASES POND” 
WATER CIRCLES NOT CROP CIRCLES? 



 Be sure to advertise installation ahead of time! 
 Utility staff should be intricately involved in process 

and design as there will be trade offs. 
 Consider changes to pond due to the system 
Such as Thin Ice Concerns 

 Track performance (oxygen profiles) of system and 
regularly assess performance and need for 
modifications.   
 Can typically turn down for winter.   
 Same amount of energy can accomplish more 

than twice the mixing in cold water. 
 



 Keep in mind final locations of system components 
can be changed based on problem areas and actual 
results. 

 Get an idea of  your Plankton Community at least 
seasonally.   
Not expensive and can be sent out to laboratory. 

 Ensure overdesign of the system for flexibility such 
as adding additional diffusers without need for 
larger equipment. 
 



 System installed in mid August 2015 
 September 2015 Oxygen saturation near 

100% in all area expanding further into pond 
◦ Additional 5 acres plus 
◦ No issues: Good Water Quality  

 October 2015 Oxygen Saturation 100% 
◦ Deep areas of the pond turned over. 
◦ No issues: Good Water Quality 

Only time will tell. 



 Questions 
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