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REPORT OVERVIEW

• YEAR(S) IN REVIEW (MONITORING AND MANAGEMENT ACTIVITIES)

• PHYSICAL CONDITIONS

• CHEMICAL CONDITIONS

• BIOLOGICAL CONDITIONS

• TROPHIC STATE INDEX



YEAR IN REVIEW (2023-2024)

MONITORING AND MANAGEMENT

• ON-LAKE WATER QUALITY SAMPLING (MONTHLY MAY-OCT)

• AQUATIC PLANT SURVEYS (SPRING AND FALL)

• RECORDING LAKE LEVELS AND WATER TEMPERATURES

• WATER COLUMN MONITORING ACTIVITIES



YEAR IN REVIEW (2023-2024)

MONITORING AND MANAGEMENT

• ON-LAKE MANAGEMENT ACTIVITIES

• SPRING BEACH TREATMENTS

• NON-NATIVE SPECIES TREATMENTS (CHEMICAL)

• HARVESTING ACTIVITIES (MECHANICAL)



PHYSICAL CONDITIONS

Crystal Lake, and all lakes, are products of the physical variables of the environment that make 

up, contribute to, and influence the state of the lake. This section assesses and describes the 

physical characteristics of Crystal Lake to help inform stakeholders and managers with the 

goals of maintaining the critical environmental and recreation resource that is Crystal Lake.  



PHYSICAL CONDITIONS

3,227 ACRES IN TOTAL SIZE

WATERSHED



PHYSICAL CONDITIONS

(5-FOOT CONTOURS)

LAKE BATHYMETRY



PHYSICAL CONDITIONS

Stage Logger

SAMPLING LOCATIONS



PHYSICAL CONDITIONS TEMPERATURES



PHYSICAL CONDITIONS

• SUMMER STRATIFICATION 
 (WARMER TO COLDER VERTICALLY)

• FALL TURNOVER (MIXING)

• LATE FALL (MIXED – NO VARIABILITY)

• WINTER STRATIFICATION 
 (COLDER TO WARMER VERTICALLY)

• SPRING TURNOVER (MIXING)

THERMAL STRATIFICATION



PHYSICAL CONDITIONS LAKE STAGE (ELEVATION)



PHYSICAL CONDITIONS SECCHI DISC READINGS (WATER CLARITY)

2023-2024

HISTORICAL
19’

9’

17’



PHYSICAL CONDITIONS SECCHI DISC READINGS (WATER CLARITY)

CRYSTAL LAKE 2023-2024 AVERAGE:   13.17’ (158” OR 4.0 METERS)

 WONDER LAKE AVERAGE:  1.5’ (17” OR 0.5 METERS)

BANGS LAKE AVERAGE:   8.21’ (99” OR 2.5 METERS)

LAKE ZURICH AVERAGE:   7.1’ (85” OR 2.2 METERS)

LOCAL COMPARISON



PHYSICAL CONDITIONS

USEPA LAKE COMPARISON



CHEMICAL CONDITIONS

The chemical conditions within Crystal Lake are important indicators to its health, but this 

chemical health is not necessarily assessable or apparent to a physical observer. Hey, along 

with the support of its project partners, monitor many key aspects of water quality within the 

lake and its contributing water sources. 



CHEMICAL CONDITIONS
• One of the most important factors affecting aquatic life

• Most fish require levels greater than 3.0 mg/L

• Monthly depth profiles of water temperature and dissolved oxygen were taken at 2-foot intervals 

(surface, 1’, 3’, 5’…13’) from the lake surface to the lake bottom

• VTZH-2 was greater than 3.0 mg/L during all sampling

• VTZH-1 dropped below 3.0 mg/L June through October in 2023 and 2024

DISSOLVED OXYGEN



CHEMICAL CONDITIONS

ALKALINITY = buffering capacity of a lake

• absorb/neutralize acid-minimizing pH shifts

• Ranged 167 mg/L to 200 mg/L ranking moderately to very hard

PH = hydrogen ion concentration on a scale from 0 to 14 

• IEPA pH standard is greater than 6.5 and less than 9.0

• Most aquatic life requires 6.5 to 9.0 

• The pH at Crystal Lake ranged 7.58 to 8.35 in 2023 and 2024

ALKALINITY AND PH



CHEMICAL CONDITIONS ALKALINITY AND PH



CHEMICAL CONDITIONS

• Limiting nutrient affecting plant growth

• Added phosphorus in the system can trigger plant and algae growth

• IEPA standard is 0.05 mg/L

• The average value of total phosphorus at Crystal was 0.024 mg/L

• Crystal Lake is in the 2nd percentile statewide, 12th percentile in the EPA 

Ecoregion Temperate Plains, and 27th percentile in the nation regarding total 

phosphorus levels

NUTRIENTS (TOTAL PHOSPHOROUS)



CHEMICAL CONDITIONS NUTRIENTS (TOTAL PHOSPHOROUS)

EPA THRESHOLD FOR IMPAIRED WATERS

USEPA LAKE COMPARISON



CHEMICAL CONDITIONS NUTRIENTS (TOTAL PHOSPHOROUS)
LOCAL COMPARISON

CRYSTAL LAKE 2023-2024 AVERAGE:   0.024 MG/L

 WONDER LAKE AVERAGE:  0.152 MG/L (6 X CL)

BANGS LAKE AVERAGE:   0.023 MG/L

LAKE ZURICH AVERAGE:   0.024 MG/L



CHEMICAL CONDITIONS

• Photosynthetic pigment in algae that gives algae its characteristic green color

• Amount of chlorophyll-a is an indicator of the amount of algal biomass in water

• The average value of chlorophyll-a in Crystal Lake for 2023 was 2.1 µg/L and in 

2024 the average was 6.4 µg/L with an elevated value in June indicating an algal 

bloom

CHLOROPHYLL-a



CHEMICAL CONDITIONS CHLOROPHYLL-a

RAIN EVENT TOTALING GREATER THAN 3 ½”

RAIN EVENTS TOTALING GREATER THAN 1 ½” EACH



CHEMICAL CONDITIONS CHLOROPHYLL-a

• Crystal Lake at or below the 
lowest results in Illinois

• 7th percentile in the EPA 
Temperate Plains Ecoregion

• 17th percentile in the nation 
concerning chlorophyll-a levels

• Lower percentile ranking is 
generally preferable

USEPA LAKE COMPARISON



BIOLOGICAL CONDITIONS

The biological features of Crystal Lake include all the living organisms that interact with the lake. 

These conditions are generally dictated by the physical and chemical characteristics of the lake, 

which are related and affect one another. Algae blooms, fish populations, invasive species 

management, and aquatic plants are examples of biological conditions that are actively 

measured and managed at Crystal Lake in accordance with the lake management goals. 



BIOLOGICAL CONDITIONS

• The most recent fish survey was on May 7th, 2021, by the Illinois Department of Natural Resources 

• Crystal Lake has been stocked annually with 

Walleye, Smallmouth Bass, and Yellow Perch

• Other species that have been stocked in the 

past include Tiger Musky, Largemouth Bass, 

Channel Catfish, Black Crappie, and Northern 

Pike

• Detailed stocking records are available on the 

Crystal Lake Park District website

• A fish survey is recommended every 3 to 5 

years to determine the status of the fish 

community and to assess the stocking program 

and if any regulations need to be adjusted

FISH



BIOLOGICAL CONDITIONS AQUATIC MACROPHYTES (PLANTS)

Aquatic macrophytes, or aquatic plants, are a vital component of the lake ecosystem. They are a 

major primary producer responsible for converting sunlight and inorganic nutrients in the water 

column and lake sediment into biologically available compounds for consumption by other aquatic 

life. As a result, plants are an important component of healthy and diverse aquatic ecosystems. 

Specific roles of aquatic plants include:

• Habitat and food for fish, invertebrates, amphibians, wildlife, and waterfowl

• Spawning areas for many fish, invertebrates, and amphibians

• Oxygen production

• Protection of lake sediments and shorelines

• Regulation of temperature and light

• Reducing the effects of exotic species invasions



BIOLOGICAL CONDITIONS AQUATIC MACROPHYTES (PLANTS)

TYPICAL PLANT SURVEY 37 TRANSECTS; 222 TOTAL SITES



BIOLOGICAL CONDITIONS AQUATIC MACROPHYTES (PLANTS)

2023  (8 NATIVE, 2 NON-NATIVE)



BIOLOGICAL CONDITIONS AQUATIC MACROPHYTES (PLANTS)

2024  (8 NATIVE, 3 NON-NATIVE)



BIOLOGICAL CONDITIONS AQUATIC MACROPHYTES (NON-NATIVES)
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BIOLOGICAL CONDITIONS AQUATIC MACROPHYTES (NON-NATIVES)



BIOLOGICAL CONDITIONS AQUATIC MACROPHYTES (NATIVES)
2

0
2

3

2
0

2
4



BIOLOGICAL CONDITIONS AQUATIC MACROPHYTES (NATIVES)



BIOLOGICAL CONDITIONS AQUATIC ORGANISMS (ZEBRA MUSSELS)
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BIOLOGICAL CONDITIONS AQUATIC ORGANISMS (ZEBRA MUSSELS)



BIOLOGICAL CONDITIONS PLANT MANAGEMENT (ON-LAKE ACTIVITY)
2

0
2

3

2
0

2
4



TROPHIC STATE INDEX

Trophic status is an estimate of a lake’s primary productivity and can be used to determine the 

ecological impacts of nutrient enrichment to a lake. The trophic state impacts the physical, 

chemical, and biological lake conditions. A trophic state index (TSI) assigns a trophic status based 

on Secchi disk, total phosphorus, and chlorophyll-a readings.

+ +



TROPHIC STATE INDEX

TSI 42 (2023) 

TSI 43 (2024) 



TROPHIC STATE INDEX



SUMMARY

• LAKE CONTINUES TO BE STABLE CHEMICALLY & BIOLOGICALLY

• WATER QUALITY DATA IS CONSISTENT AND ENVIABLE AND RANKS HIGHER THAN OTHER LAKES LOCALLY 
AND NATIONALLY

• FISHERY HAS NOT BEEN ASSESSED SINCE 2021. IT CONTINUES TO BE ENHANCED THROUGH STOCKING 
EFFORTS

• 11 PLANT SPECIES IN THE LAKE; 2 NON-NATIVES SPECIES WITH 3RD RE-POPULATING

• TROPHIC STATE INDEX OF 42 & 43 INDICATES LAKE IS MESOTROPHIC (40-49)

• WATERSHED PROTECTION MEASURES ARE WORKING



THANK YOU FOR COMING
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