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Overview

1. Introduction to Lakes and Reservoirs

2. Monitoring for Harmful Algal Blooms (HABs)

3. Management Practices for HABs

4. Looking Toward the Future



• 8 Lakes

• 5 Swim Beaches

• 3 Swim Lagoons

• 2 Shoreline Swim Beaches



Types of Lake Uses
1. Scenic - Aesthetics
2. Spiritual - Tribal Activities
3. Life - Water Supply 
• Irrigation
• Drinking

4. Safety - Flood Control
5. Health - Recreation
• Fishing
• Boating/Kayak/Paddle Boarding
• Swimming



• Sediment = NUTRIENTS
• Reservoirs are designed to die…

Lakes and Reservoirs Age



Aquatic Ecological Succession
Nutrient Poor Nutrient along shore Nutrients in water

Nutrients in sedimentNutrients everywhere



Lakes and Reservoirs Age



Types of Lake Issues from HABS

1. Poor Water Quality
2. Recreation Limitations
3. Human and Pet Injuries
4. Fish Kills
5. Loss of Revenue and Reputation



Recreational Waters
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Monitoring for HABs 



Cyanobacteria 101
• What We Know
• Found worldwide
• One of oldest known organisms 
• Unique traits
• Some release toxins causing health effects – dogs are more susceptible than 

humans
• Thrive in areas with low oxygen, high nutrients, warmer and slower moving 

waters – outcompete other food web members

• What We Don’t Know
•  What triggers a bloom
•  Why only some cyanobacteria have toxins
•  Guaranteed treatment results



Footwork – Ground Observations
• The water management 

team runs the HABs 
monitoring program

• Visual monitoring is 
conducted weekly from 
April through October and 
twice monthly from 
November through March

• Structures and downwind 
areas can accumulate 
cyanobacteria and scums

• Cyanobacteria presence can 
vary throughout the day

• Samples are collected from 
the worst areas



Sample Identification



Sample ID & Toxin Potential 



Toxin Testing



Park District modified cyanotoxin trigger levels 
based on California Cyanobacteria and Harmful 

Algal Bloom Network guidance. 

  Caution Action Trigger Danger/Closure Action Trigger
Primary 
Tiggers

   

Total Microcystins 0.8 µg/L 6 µg/L

Anatoxin-A Detection 20 µg/L
Cylindrospermop
sin

1 µg/L 4 µg/L

Secondary 
Tiggers

   

  Blooms, scums, mats, etc.  

No regulations – Rely on State and Expert Guidance 



Lake and Website Postings and 
Brochures



Benthic Algae Advisory Signage



• Largemouth bass (LMB) were collected at Contra Loma, Del Valle, 
Horseshoe Lake at Quarry Lakes, Shadow Cliffs, and Temescal

• Liver and filet samples from each fish analyzed for Microcystins
• Results detected toxins in most liver samples, but no toxins were 

detected in the filet samples

Fish Tissue Testing



Monthly nutrients monitoring program at 
Lake Anza and Lake Temescal



Real-time water quality monitoring at Lake 
Anza and Lake Temescal
• Continuous temperature and dissolved oxygen monitoring through in-situ sensors
• Provides valuable information such as:
Ø Lake mixing or stratification (thermal layers)
Ø Is there oxygen at the lake bottom
Ø Determine the amount of oxygen added to Lake Anza through the oxygenation 

system



Annual subscription to LakeTech Water 
Management Software

• Helpful tool to integrate past, current monitoring data and outside data (rain) into one platform
• Easy data management
• Nice graphs for presentations and reports
• Custom water quality parameter alerts 



Managing for HABs

• Monthly nutrients monitoring program
• Real-time water quality monitoring
• Annual subscription to LakeTech Water Management Software
• Nutrient Remediation
• Aeration
• Harvesting
• Dredging



Nutrient Mitigation



Lake Anza Oxygenation



Lake Temescal Nanobubbler 
Pilot Project



Harvesting



Lake Temescal 
Feasibility Study

Cost Estimate:  $25 – $80 Million



• Do Nothing = Swamp
• Dredging = $$$
• Restore Stream = Sustainable**

**Where feasible 

Managing for the Future



Metric for success - number of open swim days?

• Difficult metric
• District manages aged 

eutrophic lakes/reservoirs
• Urban impacts
• Even success in nutrient 

remediation does not 
prevent HABs (Lake Anza)



 Continue Monitoring
 Continue Treatments
 Embrace New Technology
 Think Outside the Box - Pools

Managing Lakes for Recreation is Expensive!

The Next 100 Years:
Resiliency!



Discussion & Questions?
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