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Presentation Overview 

 Background 

 Survey Results 

 Management Techniques 

 Discussion 



DEVELOPMENT OF A COMPREHENSIVE AQUATIC 

MANAGEMENT PLAN 

POND ASSESSMENT 

* Water Quality * Biology * Watershed * Morphometry 

MANAGEMENT OBJECTIVES 

* Fisheries/Wildlife * Recreation * Aesthetics 

EVALUATION OF MANAGEMENT TECHNIQUES 

* Effectiveness * Environmental Effects * Compatibility with  

Other Uses * Cost * Social Acceptability 

 

FINAL DESIGN & PERMITTING 

 

 

IMPLEMENTATION 

 

 

MONITORING 

 

 

PUBLIC EDUCATION 

 



Background 

 In 2012 blue-green algae were observed during a 

routine bacteria inspection at the town beach 

 The beach was closed for the remainder of the 

season due to the presence of densities of blue-

green algae species that exceeded the MA DPH 

Guidelines for Cyanobacteria in Freshwater 

Recreational Waterbodies in Massachusetts 

(>70,000 cells/ml) 



Methods 

 Initial Survey Conducted on October 4th 2012 

 Transects Across Pond 

 Throw-rake, AquaVu Underwater Camera 

 Water Quality Samples Collected: Lake 

Cochichewick Outlet, Secondary Inlet, Mid-

Pond Surface, Mid-Pond 1.5 meters, Outlet 

 Follow-up Monitoring Planned Over the 

Summer of 2013. 

 



Vegetation 

 Robbin’s pondweed 
(Potamogeton robbinsii) 

 Elodea (Elodea 
canadensis)  

 Largeleaf pondweed 
(Potamogeton amplifolius) 

 Tapegrass (Vallisneria 
americana)  

 Naiad (Najas flexilis)  

 Fanwort (Cabomba 
caroliniana) 

 



Vegetation 



Water Quality Sample Sites 



Water Quality Results 

Parameter Units 

Lake Cochichewick 

Outlet 

Secondary 

Inlet 

Mid- Pond 

Surface 

Mid-Pond 

1.5 

meters Outlet 

pH S.U. 6.41 7.67 8.17 6.56 7.02 

Alkalinity CaCO3/L 17.0 40 26.0 27.0 27 

Turbidity NTU 0.600 2.5 1.50 2.30 1.60 

Total Kjeldahl Nitrogen mg/L 0.700 0.500 0.500 0.400 0.600 

Ammonia Nitrogen mg/L <0.100 <0.100 <0.100 <0.100 <0.100 

Nitrate nitrogen  mg/L <0.100 <0.100 <0.100 <0.100 <0.100 

Total Phosphorous mg/L 0.0120 0.0250 0.0360 0.0390 0.0320 

Dissolved Phosphorous mg/L <0.0100 <0.0100 <0.0100 <0.0100 0.0110 

True Color Pt-Co 10 35 10 20 10 

Apparent Color Pt-Co 10 40 15 25 15 

Well Oxygenated 

Secchi Disk Reading: 6.5 feet 

 



Algae Results 

 Blue-green algal 
species (Cyanophytes) 
 Microcystis 

 Coelosphaerium 

 Aphanizomenon  

 green algae 
(Chlorphytes) 

 golden algae species 
(Chrysophytes) 

 diatoms 
(Bacillariophytes) 

 euglenoids 
(Euglenophytes) 



Algae Management 

 Water Clarity / Algae Monitoring 

 Aeration 

 Chemical Treatment 

 Copper 

 Peroxides 

 Nutrient Mitigation 

 Lanthanum 

 Alum 

 Alternative Methods 

 Watershed Management 

 

 



 Breaks up thermal 

stratification, thereby 

reducing the build up of 

nutrients in the 

hypolimnion 

 Helps with the aerobic 

breakdown of sediment 

 

Aeration 



Chemical Treatment 

 Copper Algaecide 
 Fast acting 

 Effective 

 Disrupts Cell Wall 

 Peroxides 
 Sodium carbonate peroxyhydrate 

breaks down into sodium 
carbonate and hydrogen peroxide 
on contact with water. 

 Hydrogen peroxide then oxidizes 
algae cells 

 Breaks down into oxygen and 
water 

 Requires high application rates 

 Expensive 

 Alternative to copper algaecides 



Lake Characteristics 

 Low flushing rate / long 
water retention time 

 Deep with large 
percentage of bottom 
overlain with anoxic 
water 

 High internal phosphorus 
loading 

 Low external phosphorus 
loading 

 Phosphorus Precipitation 
 Phosphorus Inactivation 

Products 

 Buffered Alum 
 Phoslock (Lanthanum) 

Nutrient Mitigation 



 Sonic Solutions 

 ultrasonic frequencies disrupt algal structure and 
function 

 Breaks open vacuoles 

 Barley Straw 

 Phenolic substances released during breakdown of 
straw 

 Bacterial inputs 

 Helps to increase the breakdown of nutrient rich soil 

Alternative Methods 



Watershed Management 



Transport Mitigation 
 Buffer Strips 
 Catch Basins and Street Sweeping 
 Created Wetlands for Infiltration 
 Detention Ponds and Infiltration Systems 

Watershed Management 

Source Reduction 
 Agricultural Best Management Practices 
 Bank and Slope Stabilization 
 Behavior Modifications 
 Stormwater / Wastewater Management 
 Zoning and Land Use Planning 



Preliminary Recommended 

Approach 

 Low Dose Alum Treatment to Reduce In-pond 

Phosphorous 

 Algal Density Monitoring  

 Copper Algaecide Treatment as Needed 

 Fanwort Management 

 Continued Water Quality and Watershed 

Assessment 



Discussion 

Keith Gazaille and Erika Haug 
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508-865-1000 
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Town of North Andover  

Stevens Pond Hydraulic Analysis 
 

Blake A. Martin, Senior Associate 
Tara E. McManus, PE, Project Manager 

 
• Site visit & bathymetric survey of Stevens Pond 
• Review operations of Lake Cochichewick and Stevens Pond 
• Hydraulic model development and calibration 
• Findings 

 

MASSACHUSETTS 



Stevens Pond 
Bathymetric 
Survey Map 



Model Inputs & Outputs Development 



Map of Lake 
Cochichewick &   
Stevens Pond 
Watersheds 



Original Wooden 
Hatch  

New Stainless 
Steel Hatch 



Simulated Summertime Lake Levels with 
Flushing of Stevens Pond 



• planning 
• permitting 
• design 
• construction 
• operation 
• maintenance 
• forensic engineering 

When it’s essential … it’s Weston&Sampson.® 

Thank You 


