Water Quality Report & Management
Recommendations — Mountianside HOA
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Introduction

ASI was contacted and requested to provide
recommendations for assessing the health and condition
of the Mountainside HOA Lake water quality to provide ® HIGH ALKALINITY
recommendations for management and improvements. NEUTRAL

The Mountainside HOA Lake is located near Frisco, CO.
The visiting biologist observed a lake with potential
organic muck accumulation, potential pollution sources,
and a large Rainbow Trout. Water quality data were
collected on the afternoon of June 5%, 2024. The
management recommendations will focus on achieving
and maintaining a balanced aquatic ecosystem. EARLY MID EARLY

MORNING AFTERNOON MORNING

LOW ALKALINITY
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Water Quality Results & Observations Figure 1. Daily pH changes in pond water
based on alkalinity. (Wurts and Durborow, 1992)

Water quality data and field observations were collected

and analyzed. As shown in Table 1, most Sample ID: Mountainside HOA (6/5/2024)
parameters are within the ideal range. The Parameter: 2024 Ideal
values highlighted in red indicate a value Range:
higher than the ideal range. Field readings pH 7.15 7.2-7.6
illustrated that the water temperature was Water Temperature(°F) 66.0 44-72
59°F. The pH in the field was 6.96 while the

laboratory sample was 7.15. When pH is Copper (mg/L) <0.1 0.0-0.2
sampled in a lab it is artificially high due to Total Alkalinity (mg/L) 252 100-300
decomposition over time, field testing

produces more accurate results. Total Hardness (mg/L) 24.1 100-300
pH and Buffering Calcium Hardness (mg/L) 18.6 50-150
The pH is a measure of hydrogen (H+) ions in Sulfate (mg/L) 2.12 <0
the solution. Diurnal, midday pH swings can [~ (ma/L) <01

be significant in low alkalinity waters. A single

reading does not provide the full pH spectrum | Nitrate (mg/L) <0.05
experienced in a waterbody during the | Phosphorus (Ortho, mg/L) 0.01 <0.01
summer growing season when diurnal .

patterns are most significant but offers Potassium (mg/L) 0.6 >
insight into stability. Buffering is the capacity | Sodium 2.5 <75

of water to resist changes in pH. Alkalinity is

the principal component of buffering capacity Table 1: Water quality results for Mountainside HOA collected on
defined as the ability of water to neutralize June5" 2024.

acids without lowering pH. Carbonate and bicarbonate components of Alkalinity can neutralize both acids
and bases and mitigate diurnal pH swings induced by photosynthesis. The atmosphere is the principal
source of bicarbonate alkalinity in aquatic systems. Other sources include calcium carbonate (limestone)
in soils as well as bacterial processes including sulfate reduction. Sulfate is an essential plant nutrient, it is



used in the formation of chlorophyll, photosynthesis, and respiration. When a lake has a low
concentration of sulfate, aquatic vegetation may have difficulty growing. And with

a high concentration of sulfate, water use for Y Precipitation
irrigation may become problematic. Total Hardness is "/ l Discharge
a measurement of the concentration of divalent salts, ' l

most commonly calcium and magnesium. Hardness
contributes to buffering capacity by binding
carbonate produced during photosynthesis. When
Total Hardness levels are elevated, we expect to see
reduced efficiency of copper-based algaecides. Phosphorus
Calcium is an essential element in plant growth, it L_d'_ng
contributes to cell wall structure in plants, as well as
a protective barrier against pathogens. Fish also use
calcium for bone and scale development. Calcium also functions to reduce an increase in pH that occurs
during high rates of photosynthesis.

Figure 2: Sources of Phosphorus Loading

Nutrients

Nutrient availability regulates primary producers, like plants and algae, primary producers. Nitrate,
phosphorus, and potassium are the principal macronutrients required for plant and algae growth while
other nutrients, including calcium and magnesium, also contribute to primary production. In nutrient-rich,
eutrophic, environments thick planktonic blooms and/or dense macrophyte growth are common.

Nitrogen is essential for plant growth by assisting with the uptake of other elements and plant protein
formation. Nitrogen can be of concern if phosphorus levels are elevated as well. Ammonia and nitrate are
related and contribute to total nitrogen values. Ammonia can become toxic to some fish starting at around
0.05 mg/L, and elevated levels above 0.1 mg/L could cause a fish die-off. As well as cause unsightly algae
blooms. Elevated levels of ammonia could be attributed to wastewater, stormwater runoff, and
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decomposition of organic material. The nitrate concentration was also found to over the ideal level for
the water sample. Nitrates feed algae growth and greater concentrations of the nutrient are often found
in the lower water column (benthic zone). The benthic zone of an aquatic resource has greater rates of
organic decay, which can contribute to elevated Nutrient/Algae Cycle

nitrate levels. Elevated levels of nitrates can also -
Nufrients Exhausted

N
Algae Growth /j} \ Bloom
|

harm aquatic life, reduce oxygen levels, and

cause eutrophication. Phosphates enter lakes Collapses

through human and animal waste, fertilizer
runoff, and laundry detergent. Algae and aquatic

Algae

Nutrients Decompase
Plenfiful

Nutrients Released

plants use orthophosphates to stimulate growth
Figure 3: Cycle of Algae Growth Based on Nutrient

and it should be monitored going forward to e
Availability

prevent future issues, such as unsightly algae

blooms. Elevated sodium levels can kill algae-eating zooplankton and harmful algal blooms can increase.
Eliminating or reducing the amount of sodium chloride (lce Melt, Rock Salt) used near the lake will
decrease the likelihood of algae blooms.
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Temperature, Dissolved Oxygen, and Saturation Potential

The temperature, dissolved oxygen, and saturation potential profile of
. . L OXYGEN REQUIREMENTS
an aquatic resource are commonly tied to current, historical, and future mg/L

(without management) problems with aquatic ecosystem health.

Temperature and dissolved oxygen are related and important for fish
species' long-term survival and health, especially trout. Warmer water
can hold much less dissolved oxygen compared to cooler water. For
adult trout, dissolved oxygen levels must be above 7 mg/L (Figure 3).
While trout will find refuge in the water column or waterbody to fulfill
that dissolved oxygen need, stress, and eventual death will occur if that
niche is not found. Water column niches are produced when waters are
stratified. Some species of trout can survive in waters with higher
temperatures and less dissolved oxygen. Warm water fish can withstand
lower concentrations of dissolved oxygen and higher water
temperatures. Catfish can often survive in waters with the lowest
dissolved oxygen and temperatures.
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Dissolved oxygen refers to the amount of free oxygen available for
aquatic organism respiration. Dissolved oxygen most commonly comes
from atmospheric exchange, although photosynthesis also contributes.

Saturation potential is the water-holding capacity of dissolved oxygen at Figure 4: Species Oxygen
Requirements (Fondriest

equilibrium, with equilibrium being the atmosphere oxygen percentage. Environmental Learning Center)

Water will remain at 100% saturation in aquatic resources with no

stratification. Deeper waters are often less than 100% saturated because of aquatic respiration and
microbial activity. Atmospheric pressure also affects the saturation potential. The dissolved oxygen
concentrations and saturation potential will rapidly change with vegetation and algae die-off.

Management Objectives

Water Quality Monitoring

Aquatic resources change over the course of days, months, and years. Understanding and tracking trends
will identify potential problems early and allow for a targeted approach to management that yields the
highest success rate for achieving aesthetic and fishery goals. Water quality data is valuable for effective
decision-making and adjusting strategies as needed. A water quality monitoring program is recommended
to better understand the seasonal changes in water quality.
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Beneficial Bacteria & Muck Reduction

Inoculating the waterbody seasonally with appropriate bacteria strains will stimulate positive shifts in the
base of the food chain building natural competition for the nutrients driving plant growth, encouraging
an overall healthy ecosystem, and boosting the ability to achieve the recognized goals. In short, this strain
of bacteria will outcompete algae for nutrients allowing for a more aesthetically pleasing lake. This
product is also used to reduce foul odors. Bacteria can be manually applied or can be an add-on to our
aeration systems. When included in our aeration systems, bacteria are released daily at a predetermined
dose, allowing for continuous treatment. Bacteria can be applied when water temperatures are above
55°F, typically from April to October depending on elevation. Additionally, for the reduction of organic
muck, a different of bacteria is used in a pelletized form. This pelletized bacterium reduces the organic
muck layer by consuming the material and therefore naturally regaining depth in the lake.

Fish Stocking

The stocking of additional trout in Bills Ranch Lake is likely to be successful, evidenced by the existing
trout population. | would recommend monitoring the ammonia and nitrate levels in the lake to protect
the community’s investment in fish stocking. Reducing the use of fertilizers, the amount of dog poop,
and other household chemicals will help protect the health of the lake, by reducing unsightly
vegetations and fish die-offs. Fish stocking can proceed in 2024.

Bottom Diffused Aeration System

The Bottom Diffused Aeration System is designed to circulate water resulting in destratification and
increased dissolved oxygen throughout the resource. Increased dissolved oxygen promotes and improves
water quality through chemical reactions that oxidize and precipitate pollutants. Internal phosphorous
loading is reduced in oxygen-rich waters by binding phosphorus to iron. Therefore, the installation of an
aeration system would lessen the impact of the phosphorus-rich fertilizer runoff. Increased water
circulation disrupts cyanobacteria growth by artificially mixing organisms out of the photic zone, while a
catalog system such as yours only serves to oxygenate the water. Maintaining the operation of the
aeration system is critical and must be combined with effective nutrient management for goals to be met
and aesthetics improved. Additionally, the bottom-diffused aeration system increases the chance of
survival of fish during the winter months, as the system provides dissolved oxygen and prevents the lake
from completely freezing over. Also, a proper Bottom Diffused Aeration System will help control the
presence of algae in the lake.

Limited Aquatic Pesticide Treatment Program

Although there was no immediate indication that the lake needed a chemical treatment while onsite.
Most of our clients in Colorado experience dense algal and aquatic vegetation blooms throughout the
summer months. Chemical management can improve the function and aesthetics of the lake quickly.
Treatments with approved herbicides and algaecides can be a valuable technique in targeting excessive
vegetation in specific locations, while still being able to enjoy recreational activities. The best
management plan using chemicals would be to only focus on areas of heavy aquatic vegetation growth.



Conclusions

AS| values the opportunity to provide recommendations for improving the health and condition of the
Mountainside HOA lake. Starting a water quality monitoring program will help guide management
decisions and maintain proper guidance into the future. Additionally, applying beneficial bacteria and
enzymes will establish a healthy bacterial community, enhancing clarity and balancing the pond. Our team
appreciates the opportunity to collaborate with you and help manage this beautiful resource. If you
should have any questions, please let us know. We look forward to a relationship with Mountainside HOA
and the improvement of the lake. If any recommendations are of interest, we can provide a written
proposal for all work and costs associated with the recommendations listed. Additionally, any of the
products mentioned can be discussed, and product case studies can be provided.

AQUA SIERRA, INC. CONTACT INFORMATION

Lead Biologist/Project Manager: Senior Biologist:
Graham Buggs Kendra Holmes
Fisheries Biologist Senior Fisheries & Aquatic Biologist

President of Aqua Sierra, Inc.

Email: grahambuggs@aqua-sierra.com Email: kholmes25@aqua-sierra.com
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