Crystal Pond Association Annual Meeting Minutes August 2, 2025

1. Rick Bray (President) - Call to order — 10:05AM
a. Total of 37 Attendees

2. Welcome Statement

3. Secretary’s Report

a. James Winkler (Secretary) presents minutes general overview from August 2024 annual
meeting. Copies were also available to attendees.

i. Motion made for approval with second. No further discussion and then vote
with unanimous approval

4. Crystal Pond Association — Mission Statement

a. What we do: CPA strives to maintain water quality and the dam; which involves test,
inform, inspect, maintain

i. We own the dam —we do NOT own the lake
ii. We pay for insurance for dam, and associated maintenance
b. what we don’t do — police boating; property use; no legal authority
5. Election of Board Members
a. The CPA Board consists of nine CPA members with three 3yr terms expiring annually
b. Michelle Bibeault — completed 3yr term, not seeking re-election

c. Jonathan Bowen — has moved from Crystal Pond, and no longer eligible to be a board
member.

o

Andy Groher (Vice President) — completed 3yr term, seeking re-election
i. Rick B nominates, Bruce 2", unanimous approval by CPA Members
e. Mike Charette (Officer) — has completed 3yr term, seeing re-election

i. Rick B nominates, Bruce 2", unanimous approval

bl

The two open Board positions from Michelle and Jonathan departures were not filled.
No attendees volunteered for these positions nor did any attendees know of other CPA
members wishing to be considered. CPA Board will continue to seek volunteers to fill
these voids.

i. Open board positions —Three-year term (Michelle’s spot)
ii. Open board positions — Two-year term (Jonathan’s spot)
6. Treasurer’s Report (7/30/25) presented by Deb Oftedal (Treasurer)

a. Checking—5$10,345.38

b. Savings—$8,965.05

c. CD-5$10,679.66
i. 3.98% interest - Due 10/24/2025

d. Total —$29,990.09



As of 8/1/2025 — 57 members paid,
At the meeting on 8/2/2025 — 7 members additional (64 total)
The total ($29990.09) includes $1,076.29 of personal and corporate donations

e. Financial forecast

Forecast data, provided as handouts at meeting - see Attachment A

As presented in the spreadsheet handouts — the costs for year 2025 will be
higher due to the 7-year dam inspection requirement (to CT DEEP), and
maintenance of the sluice gate/trash rack

The consensus of the board is that, at present, there is no need to consider
changing the amount of the annual membership dues

7. Water Quality Update

a. 2024 Testing Program results —

Northeast Aquatic Research (NEAR) 2024 Annual Aquatic Plant and Water
Quality Report on website - see Attachment B

Included analysis of long-term data set for trends

The Connecticut Federation of Lakes (CFL) $1k grant had partially funded this
additional analysis

b. 2025 Testing Program

The 2025 sampling and analysis program is similar to the 2024 program, with
weekly in-situ monitoring at buoy by volunteers for: water clarity, temperature,
and dissolved oxygen (DO)

Additionally, monthly sampling is complete by volunteers at buoy and delivered
to NEAR for laboratory analysis of nutrients. Phosphorus and nitrogen are
collected at multiple discrete depths, and ammonia-nitrogen is collected at the
pond bottom. Phytoplankton and zooplankton samples are collected for
enumeration

Inlet sampling will be conducted throughout the season at representative inlets

An annual aquatic plant assessment will be completed (fall 2025) with an
emphasis on invasive species

The data collected culminates in an annual report with recommendations for
remediation as appropriate

c. Discussion of 2025 Water Quality

Recent higher water temperatures and a reduction in water clarity — there is
approximately a 20-degree difference between surface water and bottom of
pond

Currently the nutrient level higher is than preferred
Inlet testing has not yet been completed in 2025

Presence of invasive mudmat at 2 locations in vicinity of Walker Lane; could
have been introduced by birds or boats



Vi.

Vii.

viii.

The water quality has benefitted from flushing all last season and this season,
have been at or above dam spillway full all year

1. Flushing = regular precipitation, resulting in a continual flow over the
dam spillway

Algae blooms are present, however, there have been no reports of harmful
algae blooms (cyanobacteria or blue/green algae) but remain vigilant;

1. Northeast District of Health performs weekly testing of indicator
bacteria at Crystal Pond Park (CPP) beach from Memorial to Labor Day.
CT Department of Energy and Environmental Protection (CT DEEP) and
CFL are good sources of information

2. We have improved information sharing and communication with CPP
board so that notifications to CPA board regarding these analytical
results are shared quickly.

Education is key, it is important for all members to take action to help maintain
and improve the quality of the pond

1. General best practices include: boat and trailer cleaning to reduce
transport potential; this is critical as many invasives are present in the
region including some aggressive nuisance species such as hydrilla and
milfoil; once in a waterbody, the ability to contain is limited and can be
extremely expensive; if you do have transient boats accessing, please
make sure proper protocols are followed

CPA sent mailers and have posted some signs around the lake with best
management practices to reduce the introduction of hydrilla and/or other
invasives

1. Transmission is not solely via motorized boats; invasives can attach
themselves to kayaks, canoes, paddles, stand-ups, etc.

2. Request to all CPA members and owners of property on Crystal Pond:
please continue to educate visitors, renters, neighbors, etc.

Stormwater runoff best management practices:

Weather trends have increased intensity of storm events exacerbating our
runoff problems. Any erodible slopes, gravel drives, launches try to grade to
promote sheet flow and deflect flow to vegetated areas; use native plantings
and rain gardens to capture and filter.

Wastewater management: pump it, inspect it, repair it!

Encouraging use of portable toilets to supplement for events

Older septic systems are a significant contributor, CPA Board provides comment
regarding education and CFL reference documents available on this topic

The use of fertilizers can be detrimental to water quality; if it makes plants grow in your
yard it makes aquatic plants flourish

Boating; clean, drain, dry; minimize wake (erosion) in shallow areas and along
shoreline; maintain motors



h. Active sampling volunteer group includes existing board members Jonathan and Andy
H, Elizabeth and Carriel who work in concert with our limnologist NEAR

Currently a dynamic situation with some changeover in volunteer group
expected. Intent is to recruit/find volunteers for training to ensure continuity
and consistency in our WQ Program
The continuation of data collection is paramount, it is essential for
understanding trends and shaping appropriate mitigation measures. It also
improves our chance for future grant money.

1. Alex Howe, James Winkler have volunteered to become active in the

group performing the sampling and testing.

i. There was mention from a swimmer (Wabaquasset) of something “green and globby”
that resulted in reported sting or bite.

Others thought it could be jellyfish or filamentous algae with numerous
attendees noting the presence of jellyfish in the Pond

Dam Committee Update

a. Inspection and Maintenance Summary

Currently status quo; weekly inspections with regular mowing and spillway
cleaning

Same (historical) seepage locations and rates are monitored regularly; pond
elevation of about 3.5” above spillway full is when seepage rates tend to visually
increase but remain low to moderate.

b. Sluice Gate Replacement — Status Update

In 2024, CPA Members approved the plan to replace aging timbers given it is a
critical moving component with lack of redundancy

CTDEEP GP16 Permit prepared and approved last year (Karl Acimovic- consulting
engineer providing support) but approval occurred too late in 2024 for work to
be performed during last season’s drawdown. Our permit approval allows for
the work to be done within a 3-year window, and the goal is for the work to be
performed when we drawdown the pond at the end of October

At this years fall drawdown, which is Oct 31 matching recent years; the goal is to
replace sluice gate timbers in kind; reuse the rack and pinion; replace the trash
rack; using a blocking bladder within the outlet pipe to limit the pond drawdown
to approximately 30”

c. 2025 Regulatory Dam Safety Inspection per State Statutes

Moderate Hazard (BB) 7-year cycle between regulatory inspections and our last
formal inspection was in 2018 so we will be performing an inspection this year;

No Emergency Action Plan (EAP) in place for Crystal Pond, however, it is not
warranted nor required given our “moderate” hazard rating, and limited
downstream inundation harm expected if a dam failure was to occur.

d. CPA sent Request for Proposals (RFP) for the Dam Inspection to the last two consulting
engineering firms we have used for similar work (Fuss & O’Neill and Karl Acimovic) with
proposals received and to be evaluated and award made at next Board meeting

It was noted that ideally the inspection will be performed after the vegetation
on the backside of the dam is trimmed back to improve visibility. CPA has



requested assistance from the town of Eastford DPW for such trimming as has
been a typical annual request in recent years.

9. 2025 Winter Pond Drawdown

a. The penstock gate will be opened on October 31 to lower the pond for the winter
season. This date matches the practice of recent years. The initial target drop will be
30” below the spillway elevation with this depth deemed appropriate for the sluice
gate replacement work. Actual drawdown may vary during the sluice gate work
depending on the actual performance of the gate swap out. Once the gate
replacement is complete, the water level will be allowed to fill to a -24” target level for
the balance of the winter season. The -24” target elevation would match the target
drawdown elevation from 2024.

10. Proposed Changes in CPA Bylaws
a. Andy G. presents overview of proposed changes including:
i. Annual dues shall be paid at or before the date of the Annual Meeting
ii. Formalinclusion of Water Quality Committee and Dam Committee

iii. Other grammatical and contextual edits included, provided to members at the
meeting for review

b. Discussion of the CPA bylaws by members

i. Napa Howe requests clarification on voting rights, and how board members are
elected

ii. A member requested - under the “President section” — Officers, to change the
word “he” to President

iii. Attempts made to resolve the language during the meeting were not successful.
As a result, Richard Norman — Motions to table the vote.

c. Vote on changes or table

i. Nord Christensen suggests some additional review time while advancing
through remaining items.

ii. The proposed changes in CPA bylaws was tabled with the CPA Board to further
refine potential changes for future consideration.

11. Other Committees

a. Looking to increase traction with engagement, membership, etc. — however, CPA board
needs additional support. Previously, Board members volunteered as point of contact
for new committees established in 2024

i. Fundraising - James
ii. Engagement - Deb
iii. Grants - Andy

b. Proposed changes in bylaws would give board ability to create new committees as
needed

c. With decrease in CPA board headcount, current officers are not necessarily looking to
add responsibilities



12. New Business

a. Carroll Norris (Tom French) — requests CPA consider announcement in advance of the
July 4th boat parade requesting water balloons not be thrown in the pond as a water
quality concern. Request was noted although CPA does not have formal
announcements nor is a formal sponsor of the boat parade.

b. An attendee questioned whether the pond was known to have catfish present.
Multiple attendees responded that catfish have long been present in the pond.

c. Janet Atwood — noted the presence of a carp (goldfish) in the lake near the church
camp. A discussion noted this was likely a pet introduced into the pond. It was noted
that all should try to educate lake users of the potential harm from the introduction of
new species into the pond.

13. Adjournment — Bev Lindemann — motions to adjourn, all voted in favor 11:30 adjournment
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INCOME 2022 2023 2024 2025 2026 2027
Families Paid 79 paid 70 paid 80 paid 46 Paid 90 forcasted 90 forcasted
Dues $12,300.00]  $10,561.00]  $11,836.08 $7,622.81 $13,500.00]  $13,500.00
Donations $1,175.00! $1,449.00! $1,345.53 $747.67 $1,300.00! $1,400.00
Corporate Donations & Match $150.00 $328.62 $150.00 $150.00
2024 CFL Grant $1,000.00
Interest $1.00] $189.00 $477.37 $236.34 $400.00 $400.00
Total Revenue $13,476.00 $12,199.00 $14,808.98( $8,935.44] $15,350.00 $15,450.00
EXPENSES Due
CT Federation of Lakes Feb-25 $150.00 $150.00 $150.00 $150.00 $150.00 $150.00
Post Office Box Apr-25 $62.00] $68.00] $72.00] $72.00] $77.00] $80.00
State of Connecticut Aug-25 $50.00! $50.00! $50.00 $50.00! $50.00! $50.00|
Website Aug-25 $42.00] $153.00 $165.78 $170.00 $180.00 $190.00
Domain Name Oct-25 $23.00! $30.00! $50.00
Google fee/bank fee $60.00! $100.00! $106.34/ $100.00 $125.00
Members Communications $104.00 $50.00! $100.00 $100.00 $125.00
Filing Fees $620.00
Dam Insurance Mar-25 $956.00 $1,034.00 $1,111.48 $1,284.28 $1,400.00 $1,500.00
Dam Maintenance 2025 $60.00! $6,000.00 $500.00 $500.00
Dam Inspection - Interim $450.00
Dam Inspection - 7 year Required 2025 $6,000.00
Water Equipment $239.00
Nutrient Testing $5,848.00 $2,024.00 $1,932.00 $2,635.00 $2,765.00 $2,950.00
Plant Survey Aug-25 $1,330.00 $2,254.00 $2,415.00 $2,506.00 $2,600.00 $2,700.00
Annual Report-paid or approved for year prior Mar-25 $2,000.00! $2,000.00! $3,180.00! $3,449.00! $3,390.00! $3,500.00
Plankton Testing- paid or approved for year prior $1,350.00 $1,960.00 $2,320.00 $2,450.00
Analysis of Historical Data Set approved from year prior $1,155.00 $0.00 $0.00
Consulting Fee $0.00 $510.00 $520.00 $530.00
Total Expenses $11,521.00 $8,256.00 $10,526.26 $26,177.62 $14,152.00 $14,900.00
Net Income $1,955.00 | S 3,943.00 $4,282.72 ($17,242.18) $1,198.00 $550.00
—o—Total Revenue —@— Total Expenses —i=—Net Income
$28,000.00 $6,000.00
$26,000.00 N $4,000.00
$24,000.00 / $2,000.00
—
$22,000.00 $0.00
$20,000.00 ($2,000.00)
2 $18,000.00 ($4,000.00)
z w
g =
£ $16,000.00 ($6,000.00) &
< 2
& $14,00.00 ($8,000.00) &
<] H
2 $12,000.00 ($10,000.00)
$10,000.00 ($12,000.00)
$8,000.00 ($14,000.00)
$6,000.00 ($16,000.00)
$4,000.00 ($18,000.00)
$2,000.00 ($20,000.00)
2022 2023 2024 2025 2026 2027

Income Collected

Money Paid

Services proposed in 2025 will be invoiced
in 2026



Monitoring/Sampling Year 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

Water Monitoring Quote S 3,747.00 | $ 6,059.00 [ S 6,613.00|$ 6,260.00 S 10,416.00|S 8,81800|S$ 10,635.00|S 12,291.00 [ S 11,361.00 | Forecast/Carryover | Forecast

Scope of Work Breakdown

Annual Report S 960.00|$ 1,600.00 S 1,600.00|S 1,600.00|S 1,600.00|S$ 2,000.00|S 2,000.00 | S 3,180.00 | S 3,449.00 | S 3,390.00 | $ 3,700.00

Aquatic Plant Survey S 230.00|S$ 92000(S$ 1,040.00|S 1,21500|S 1,215.00|S$ 1,330.00 | S 2,254.00 | S 2,415.00 | S 2,506.00 | $ 2,600.00 | $ 2,700.00

Near Monitoring Trips S 1,500.00 [ $ 2,000.00 [ $ 1,764.00 | S 2,364.00 | $ - S 1,638.00 S - S - S -

Watershed Investigation S - S - S - S - S - S 1,200.00 | S - S - S -

Buoy Nutrients S 82200(|S 1,10400|S 846.00|S 764.00|S 1,349.00|S$ 1,684.00]|S 1,296.00 | S 1,667.00 | S 1,765.00 | S 1,865.00 | S 2,000.00

Inlet Nutrients S 23500(|S 23500(S 229.00[S 270.00]|S 250.00 [ $ 1,171.00( S 224.00 | S 870.00 | S 870.00 | S 900.00 | $ 950.00

Phytoplankton Analysis S - S 200.00|S - S - S - S 125.00 | S - S 700.00 | S 1,160.00 | S 1,200.00 | S 1,250.00

Zooplankton ID S - S - S - S - S - S - S - S 650.00 | S 1,080.00 | S 1,120.00 | S 1,200.00

Stormwater Testing S - S - S - S - S - S - S 504.00 | S -

Analysis of Hystorical Data Set S - S - S - S - S - S - S - S 1,155.00

Additional Consulting S - S - S - S - S - S - S - S - S 510.00 | S 520.00 | S 530.00
Total $ 3,747.00 | $ 6,059.00 [ $ 5,479.00 | $ 6,213.00 | S 4,414.00|$ 9,148.00 | $ 6,278.00 | $ 9,482.00 | $ 12,495.00 | $ 11,595.00 | $ 12,330.00

Money Paid

Services proposed in 2025 will be invoiced in 2026
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Northeast Aqguatic Research

74 Higgins Highway
Mansfield Center, CT 06250
www.northeastaquaticresearch.net
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REVISED March 14, 2025
SECOND REVISION April 10, 2025
TO: Crystal Pond Association
ATTN: Elizabeth Murphy & Rick Bray

Re: Crystal Pond 2024 aquatic plant and water quality results and analysis of long-term water quality
data.

BACKGROUND

This report analyzes water quality data collected by Crystal Pond Association volunteers from April
through October 2024 and aquatic plant data collected during a comprehensive survey conducted by
Northeast Aquatic Research in October 2024. We have also included an analysis of Crystal Pond’s long-
term water quality data set. Beginning in 1990, water quality data was collected once per season in late
July or early August. The frequency of monitoring increased in 2016 and further increased in 2020. Our
historical analysis focuses on the late July/early August data points to assess change over time.

The Crystal Pond Association volunteers collected in-situ water quality data from the Station 1 (site of
deepest water), weekly from April through October. The volunteers also collected water samples from
the top, middle, and bottom at Station 1, once per month for nutrient analysis. In addition, water samples
were collected from four of the lake’s inlets (Inlets 4, 7, 8, and 9) during two rain events in April and May.

The water quality parameters included in this report are primarily assessed using the CT DEEP’s
categorization of Connecticut lakes (Table 1). The goal for Crystal Pond is to remain in the oligo-
mesotrophic range.

Table 1. Connecticut DEEP Trophic Categories and Ranges of Indicator Parameters.

S T. Phosphorus T. Nitrogen Secchi Depth Chlorophyll a
(ppb) (ppb) (m) (ppb)
Oligotrophic 0--10 2-200 6+ 0--2
Oligo-mesotrophic 10-- 15 200 - 300 4--6 2--5
Mesotrophic 15-- 25 300-500 3--4 5--10
Meso-eutrophic 25--30 500 - 600 2--3 10-- 15
Eutrophic 30--50 600 — 1000 1--2 15--30
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2024 Water Quality Results

Water Clarity

The water clarity (Secchi disk depth) was both very good and poor in the 2024 season. Water clarity was
excellent from April through early June, with values ranging from ~7.0 to 8.5 meters-nearly to the bottom
(Figure 1). In fact, the April 26", May 4", May 20", and June 7", 2024, measurements are the four best
clarity readings on record for Crystal Pond. Clarity decreased to 4.6 meters by late June and further
decreased to 2.7 meters by early August. The August 4" Secchi depth of 2.7 meters is the third worst
clarity reading on record, exceeded only by worse clarity in July 1991—2.4m, and July 1995—2.1m.

Following the period of poor clarity in August, clarity improved through late September, experienced a
short period of decreased clarity during fall overturn in early October, and then improved again by mid-
late- October. Water clarity readings made in September were much better than in the last three years.
There is a possible repeating seasonal trend in the clarity data with good to excellent values in the spring
months of April and May, followed by declining clarity through June, July, and August. The clarity stabilizes
at ~4m during this time and then tends to remain ~4m for the rest of the season. In 2024, the clarity
followed much the same trend but was much better in the spring, much poorer in August, and much
better in the fall.

Despite some particularly poor clarity readings in August 2024, the late July/early August water clarity has
improved over the years 1990-2024. Based on a linear regression model of the late July/early August
Secchi disk depth as the outcome and year as the only predictor, for each year there is a 0.06 improvement
in Secchi, or, over 10 years Secchi has improved by 0.6m, on average (Figure 2). The August 4", 2024
measurement is a notable outlier compared to recent years. Water clarity should continue to be closely
monitored to determine whether the trajectory is shifting.

Figure 1. Secchi disk depths (m) measured in Crystal Pond between April and October 2024 are shown by

a red line, gray lines show 2021, 2022, and 2023.
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Figure 2. Annual late July/early August Secchi disk depth, 1990-2024.Red line indicates linear regression.
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Water Temperature and Dissolved Oxygen

The water column at Station 1 was fully mixed in early April, that is, both water temperature and dissolved
oxygen were the same from top to bottom (Figure 3, Figure 4). The upper 4 meters show uniform warming
until maximum temperatures in mid-July of ~28°C. The upper 4 meters remained at that temperature until
early August, then uniformly cooled until the end of sampling season when the lake was a constant 17°C
from top to bottom. Water deeper than 4 meters warmed slower with depth but didn’t form a true deep
cold layer (Hypolimnion) since the bottom water temperature steadily increased through the season going
from 7°C in April to 17°C in October when the lake finally mixed to the bottom. Although a true
Hypolimnion didn’t form, there was still very strong stratification, beginning in June and remaining strong
until September. The thermocline started at about 5 meters in June then slowly deepened to 7 meters by
mid-September. The location of the thermocline is found where the color transitions from red to blue in
Figure 3.
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Figure 3. 2024 water temperature (°C). Yellow line denotes the location of the anoxic boundary
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Dissolved oxygen (DO) concentration of the water column at Station 1 is shown in Figure 4. The lake had
uniformly high DO in April when sampling began. The upper 4 meters remained fully saturated with DO,
sometimes becoming super saturated, for the entire season. Water below 4 meters showed various rates
of DO loss, with all water deeper than 6 meters becoming anoxic (dissolved oxygen <1mg/L) in early
August. The anoxic boundary reached a maximum height of 5.44 meters (as measured down from the
surface) in mid-August. This is the worst (highest in the water column) anoxic boundary on record, with
the next five highest readings all occurring in the 1990s (Figure 5). However, mid- to late-August
monitoring only began in 2018. Before then, a single mid-season event was conducted on or around July
31°. The anoxic boundary often reaches a maximum height in mid- to late-August, so it is possible that
the anoxic boundary reached higher in early years but was simply not recorded.

Oxygen is returned to the bottom water by the downward forcing of the thermocline in later August and
all through September. At one point in mid-August, the anoxic boundary crossed into the thermocline
briefly (yellow line in Figure 3). After that, the anoxic boundary was directly below the thermocline for the
rest of the season.

The location of the anoxic boundary on July 31% is shown in Figure 6. The anoxic boundary during the
period 1990-2000 was somewhat erratic early, but with several years of constant anoxic boundary at
5.7m. Increasing water clarity is mostly responsible for the deepening of the anoxic boundary after around
2000, when the anoxic boundary remained deeper than 6.5 meters and often below 7.0 meters. In the
last 10 years, there have been a few years with very low anoxia, ~8 meters, and one year when it was not
detected at the end of July.
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Figure 4. Distribution of dissolved oxygen (mg/L) in Crystal Pond during 2024. Bracket shows period of

anoxia, mi
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Figure 5. July through September anoxic boundary locations, 1990 — 2024. Square indicates 8/18/24
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Figure 6. Annual late July/early August anoxic boundaries, 1990-2024, with regression lines 1990 to 2015
and 2016 to 2024.
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Nutrients

Total Phosphorus

Total phosphorus (TP) at the top and middle of the water column remained < 15mg/L for the duration of
the 2024 sampling season (Table 2, Figure 7). TP was low at all three sampling depths in April. However,
we have some reservations about these results. Both the 1m and 5m samples came back with “non-
detect” for TP, meaning the value was below the detection limit of 1 ppb. It is extremely unlikely for total
phosphorus in lake water to be that low, even in lakes with extremely good water quality.

TP in the bottom water increased in July to about 40ppb, consistent with the onset of anoxia in the bottom
water beginning at the end of June. However, TP decreased in August despite more intense anoxic
conditions at that time. TP increased again in September to the seasonal maximum concentration of
64ppb. However, anoxic conditions were waning at this time, with only the bottom meter of water anoxic.
Typically, internal loading concentrations follow the increase in the volume of anoxic water. Crystal Pond
did almost the opposite, as TP decreased when the volume of anoxia was the largest (mid-August) then
TP increased at the tail end of the period of anoxic water when the lake was almost mixed to the bottom.
The mid-October sampling, which occurred after fall overturn, showed low TP at all sampling depths.

Table 2. Total phosphorus concentrations (ppb) in Crystal Pond in 2024.

Water Depth | Apr26 | May 25 | Jun 28 Jul 28 Aug30 | Sep17 | Oct20
Top 1 11 11 12 8 6 3
Middle 1 12 15 12 10 9 1
Bottom 2 19 14 41 34 64 2
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Figure 7. Total phosphorus concentrations (ppb) in Crystal Pond in 2024.
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All, 1992 to 2024, late July/early August top, middle, and bottom total phosphorus (TP) data is shown in
Figure 8. Surface water had relatively good to very good TP concentration <8ppb until about 2007 when
concentration climbed to about 10ppb, then in the last 10 years to 12 ppb.

TP at the middle and bottom of the water column has shown no significant change over the study period.
Middle water has shown a large variation between 5 ppb and 24 ppb, but the bulk of the values have
remained between ~10ppb and 16ppb during the study period. Bottom water TP has similarly shown no
significant change over time. Most values were between 10ppb and 30ppb. Higher values, over 40ppb,
have occurred 4 times.
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Figure 8. Annual late July/early August total phosphorus concentrations, 1992-2024. Linear regression
shown as red lines are not significant.
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Nitrogen

Total nitrogen (TN) remained low at all three sampling depths through late June (Table 3, Figure 9). From
July through September, TN in the bottom water increased, reaching concentrations of over 1,000ppb in
August and September, indicating internal loading. Middle and top water remained low throughout the
season. Bottom water TN decreased to less than 300ppb by mid-October.

Late July/early August total nitrogen concentrations over the 32-year study period have shown an overall
decline at all three sampling depths (top = 5ppb decrease per year, middle = 5ppb decrease per year,
bottom = 18ppb decrease per year) (Figure 10). However, 2024 late July/early August TN concentrations
were higher than most recent years at all sampling depths, so it is important to continue tracking TN and
its ongoing trajectory.

Table 3. Total nitrogen concentrations (ppb) in Crystal Pond in 2024.

Water Depth | Apr26 | May24 | Jun 28 Jul 28 Aug30 | Sep17 | Oct20
Top 208 208 264 292 282 240 224
Middle 183 200 285 314 263 204 238
Bottom 192 230 244 599 1,060 1,080 245
Figure 9. Total nitrogen concentrations (ppb) in Crystal Pond in 2024.
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The long-term trend in surface, middle, and bottom water TN is shown in Figure 10. The TN in surface
water has both decreased over time and become more stable, with no very high values. For several years,
1992-2009, TN values over 400ppb were occasional, after 2012 all surface water TN concentration have
been less 300ppb. This indicates that the watershed loading of nitrogen has declined since monitoring
beganin 1992. The last nine years have shown excellent background concentrations of TN, ~250 ppb. The
middle TN values follow the same general trend as surface values, with slightly higher values between
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1992 and 2009. The last several years have had middle layer concentrations similar to surface values.
Bottom water TN follows a similar pattern — early, until ~2009, concentrations were erratic and sometimes
very high, ~2000ppb is highest we have recorded. After 2005, concentrations rarely exceeded 500 ppb.

Figure 10. Annual late July/Early August total nitrogen concentrations, 1992-2024. Regression lines (Red)
are not significant.
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Ammonia Nitrogen

Ammonia (NH3) was only measured at the bottom to detect release from sediments. The ammonia level
was very low in May and June, when dissolved oxygen was still present in bottom waters, and again in
October after the lake had thoroughly mixed dissolved oxygen to the bottom (Table 4). During the period
of anoxia, July through September, ammonia concentration was elevated but not as much as expected
based on the total nitrogen values. Typically, ammonia comprises a majority (75-95% is common) of the
total nitrogen released from anoxic sediments. In 2024 however, ammonia was less than half the total
nitrogen.

While low ammonia nitrogen in the bottom water during periods of internal loading is not typical for lakes
in general, itis typical for Crystal Pond. We looked back at historical data for Crystal Pond showing bottom
water ammonia as a percent of total nitrogen during the primary months of internal loading —July, August,
and September. We found that ammonia only once exceeded 50% of the total nitrogen concentration
(Figure 11).

Table 4. Ammonia-nitrogen concentration (ppb) in Crystal Pond in 2024.

Water Depth | May 24 | Jun 28 Jul 28 Aug30 | Sep17 | Oct20
Bottom NH; <3 3 209 430 239 <3
Bottom TN 230 244 599 1,060 1,080 245

Figure 11. July through September bottom water ammonia as percent of total nitrogen, 2007-2024.
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Inlet Nutrients

Stormwater samples were collected from inlets 4, 7, 8, and 9 on April 27" and May 25, 2024 (Map 1).
Total phosphorus concentrations were low, 8-12ppb, at all four sampled inlets on April 27" (Table 5). TP
concentrations were higher, 21-47ppb, on May 25", particularly at Inlets 4 and 9 where the TP
concentration was ~40ppb. These data indicate that further sampling of inlets is warranted.

Total nitrogen concentrations were low at inlets 4, 8, and 9 on April 27", but inlet 7 had 453ppb total
nitrogen. The low TP but high TN in this sample may be indicative of phosphorus-free nitrogen fertilizer.
TN concentrations on May 25" were notably higher at Inlets 4 and 9 and similar to the April concentrations
atinlets 7 and 8.

An assessment of the spring TP and TN concentrations in the primary inlets from 2014 through 2024
suggests that inlets 4 and 9 have consistently had higher TP than most other inlets (Figure 12). More
recently (beginning in 2020) inlet 7 has also had elevated TP.

Map 1. Locations of Crystal Pond inlets sampled in 2024.

@ Inlet 9
'Inlet 8 'Inlet 4
'lnlet 7
Table 5. Nutrient results for inlet stormwater samples.
Total Phosphorus (ppb) Total Nitrogen (ppb)
Inlet April 27th May 25th April 27th May 25th
Inlet 4 11 47 176 383
Inlet 7 8 27 453 441
Inlet 8 12 21 239 278
Inlet 9 12 40 296 474
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Figure 12. May inlet total phosphorus concentrations, 2014 — 2024. 2023 inlet data is not included
because sampling was conducted in July and is therefore not comparable to spring readings.
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Plankton

The plankton community of freshwater lakes is composed of microscopic animals (zooplankton) and a
large group of non-animals, or phytoplankton, many of which are single-celled photosynthetic “plants”.
Some phytoplankton are also heterotrophic, meaning they can also feed on other smaller organisms.

Phytoplankton

The phytoplankton population in Crystal Pond in 2024 was small, reaching a maximum total of just 8,000
cells/mLin July (Figure 13). The community was dominated by Cyanobacteria, but the numbers were low
with regards to the risk of health impacts (Figure 14, Table 6). Greens were the second most abundant
Group but again, numbers were low. Greens are single-celled, tiny, and represent the major food source
for Daphnia zooplankton. Cyanobacteria increases in July were probably triggered by the onset of
ammonia release from the bottom sediments.

13| Page



Figure 13. Phytoplankton numbers by Group in Crystal Pond in 2024.
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Figure 14. Cyanobacteria numbers by Group in Crystal Pond in 2024.
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Table 6. WHO guidance values for the relative probability of health effects resulting from exposure to
cyanobacteria.

Relative Probability of Acute Health Effects Cyanobacteria Density (Cells/mL)
Low < 20,000
Moderate 20,000-100,000
High 100,000-10,000,000
Very High > 10,000,000
Zooplankton

The zooplankton, or water fleas, are small animals, mostly less than 1mm in length, although some can be
up to 2mm in length. All are predators on either other smaller animals or single celled algae. Crystal Pond
has a healthy population of zooplankton with all groups represented, however numbers reported for 2024
were much lower than the counts in 2023 (Figure 15). There was a very large year class of immature
Copepods in April, and plenty of large-bodied organisms were present throughout the season (Figure 16).
Especially important was the consistent presence, April through August, of large-bodied Cladocera of
greater than 1mm in size. These are the principal algae grazers in lake systems.

Figure 15. Zooplankton numbers in Crystal Pond in 2024.
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Figure 16. Zooplankton numbers by size classes in Crystal Pond in 2024.
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Aquatic Plants

A total of 22 aquatic plant species were documented in Crystal Pond during the October 3, 2024 aquatic
plant survey (Table 7). Filamentous algae and aquatic sponge also documented. Large-leaf Pondweed
(Potamogeton amplifolius) and Robbin’s Pondweed (Potamogeton robbinsii) were dominant, meaning
they were present at greater than 20% of the survey waypoints (Map 2, Map 3). All remaining species
were present at a low frequency of less than 10% of the survey waypoints.

Water Marigold (Biden’s beckii) is a state-listed protected species with historical presence in Crystal Pond.
During the 2024 survey, Water Marigold was scattered throughout the littoral zone (Map 4).

Mudmat (Glossostigma cleistanthum) is an invasive species that was first found in the lake in 2018 and
has been observed periodically in the following years. In 2024, Mudmat was observed in one location near
a boat launch (Map 5). Mudmat is a tiny, low-lying plant found in shallow water with sandy substrate.
Though it is invasive, it is rarely a nuisance species. Because Mudmat grows in very shallow water, it is
difficult to thoroughly search for this species by boat. Therefore, it is possible that small populations of
Mudmat are present elsewhere in the lake but were not documented.

Filamentous algae was present in most of the lake’s coves, indicating that there is likely higher nutrient
levels in the coves (Map 6).
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Table 7. Aquatic plant species observed in Crystal Pond during October 3™, 2024 aquatic plant survey,
with associated perfect frequency and average density. CT state-listed species is highlighted in blue.
Invasive species is highlighted in orange.

Scientific Name Common Name % Frequency Avg. Density
Bidens beckii Water Marigold 6 24
Brasenia schreberi Watershield 1 70
Ceratophyllum echinatum Spiny Coontail 2 5
Elatine sp. Waterwort <1 5
Eleocharis acicularis Needle Spikerush 2 12
NA Filamentous algae 8 34
Fontinalis sp. Aquatic Moss 7 6
Glossostigma cleistanthum | Mudmat <1 10
Lyngbya Cyanobacteria Mat 1 15
Nitella sp. Stonewort 1 5
Nuphar variegata Yellow Water Lily <1 60
Nymphaea odorata White Water Lily 1 28
Potamogeton amplifolius Large-Leaf Pondweed 38 11
Potamogeton berchtoldii Berchtold's Pondweed <1 60
Potamogeton gramineus Grassy Pondweed 6 41
Potamogeton pusillus Small Pondweed 2 12
Potamogeton robbinsii Robbins Pondweed 72 54
Potamogeton epihydrus Ribbon-Leaf Pondweed 2 6
Stuckenia pectinata Sago Pondweed 23
Utricularia geminiscapa Hiddenfruit Bladderwort 10
Utricularia macrorhiza Common Bladderwort <1 NA
Utricularia purpurea Eastern Purple Bladderwort 5 13
Vallisneria americana Tapegrass 7 28

Sponge <1 NA
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Map 2. Locations and abundances of Large-leaf Pondweed during 10/3/24 survey.
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Map 3. Locations and abundances of Robbin’s Pondweed during 10/3/24 survey.
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Map 4. Locations and abundances of Water Marigold during 10/3/24 survey.
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Map 5. Locations and abundances of Mudmat during 10/3/24 survey.
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Map 6. Locations and abundances of Filamentous Algae during 10/3/24 survey.
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Conclusions of Long-Term Data Analysis

Lake monitoring of Crystal Pond began in 1990 and consisted of Chuck Lee of DEP and a couple of residents
visiting the location of deepest water on the evening of July 31%. NEAR assumed the responsibility of
conducting the July 31°' lake monitoring in 2010. NEAR continued sampling the lake only once per season,
around July 31%, until 2016 when visits were increased to include April/May, and August/September. The
first full season of monitoring, monthly between April and October, was conducted in 2021 when CPA
assumed the responsibility of conducting the monitoring. That year and each year since, the CPA has
conducted exceptional monitoring.

Our analysis of the long-term data set is limited by the lack of data for the first twenty years of lake
monitoring. The first ten years of lake monitoring relied on only one data point per year. The choice of
July 31% as the best of the season to sample the lake was based on an assumption that the lake on July
31 would be comparable to every July 31st going forward. Unfortunately, the assumption is false when
made about data collected from any month other than April after ice out. For the next ten years, the long-
term data set includes only three visits per year. At the beginning of 2021, data was collected throughout
the whole season for the first time. When all the data is portrayed as in the long-term graphs, it is
important to keep in mind that the first 16 years of the data is represented by only data point per year.
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Secchi Disk Depth

The July 31% water clarity readings have shown a general improvement over the monitoring period, going
from roughly 3 meters to roughly 5.5 meters. This is an excellent improvement — increased light
penetration into the water column improves many aspects of aerobic lake function. Seasonal clarity trends
are more complicated than what the one reading on just one date tell us. For many years (1990-2015),
the water clarity was rarely better than 4 meters, with some readings of 4+ meters or even a couple 5-
meter readings. Something changed around 2015 yielding maximum water clarities annually better than
6 meters, with 7- and 8-meter clarities common each year. The concern is that although the clarity
readings are excellent, two readings in 2024 were less than 3 meters. These poorer readings were caused
by increased cyanobacteria at that time, most likely triggered into buoyancy by the advent of anoxic
release of ammonia.

Anoxia

The development of anoxic water on the lake bottom is due to the activity of bacteria as they decompose
settled organic material. The process proceeds aerobically until the dissolved oxygen is depleted. Once all
DO is gone, the decomposition continues anaerobically, that is, the electron donor is either nitrogen, iron,
sulfur, or carbon, in that order. Bottom water accumulates an oxygen debt in the form of reduced iron
and sulfur, and eventually methane. This translates into the migration upward of the boundary between
water with dissolved oxygen and water without it as the amount of anaerobic decomposition at the
bottom increases. As the anoxic water rises higher in the water column during the summer, the rate of
decomposition at the bottom increases. For many years, anoxia began in early July, reached a maximum
ascent depth of ~6 meters on July 31%, and slowly diminished after that. In 2024, an anoxic boundary was
measured at 5.5 meters in mid-August, something not detected before.

Phosphorus

The long-term data suggests that total phosphorus is increasing, at least in surface water, possibly going
from a period of 8ppb to one of 10ppb and now one of 12ppb. Middle and bottom depths don’t show an
appreciable change in concentration over time

Nitrogen

The total nitrogen concentration in surface waters has steadily declined since monitoring began in 1990,
going from ~400ppb to a stable value of ~300 ppb since 2013, representing a large decrease in mass
loading. The steady concentration of 300ppb is consistent with our water quality goals.

Middle-depth TN concentrations have also declined over the long term, from early year values around
500ppb through a period of unsteady concentration until around 2006 when values generally declined
and stopped exceeding 400ppb. Middle water TN has been near 300ppb, similar to the surface water, for
several years now.

Bottom water TN has also decreased over time, going from sporadic values between 200ppb and
2000ppb, but mostly around 700ppb, to the recent years when TN rarely exceeded 500ppb.
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Recommendations for 2025

The CPA lake monitoring program consistently and effectively collects regular water quality data. The
uniformity and frequency of the data collection allows understanding of the lake at a much higher
resolution. If CPA has the ability, this level of attention should be continued indefinitely, with the possible
addition of one monitoring event in November and collecting more samples for bottom TP testing.

The number of water samples tested for TP and TN in bottom water could be increased, especially in the
summer and fall. Bottom water TP was over 50 ppb again in 2024 (September). This only happened once
before, when in 2022 bottom water had TP concentrations of 66ppb in August and 75ppb in October.
Water samples were historically only collected on or around July 31; only recently has sampling frequency
increased. Maximum bottom water TP on or around July 31% varied between 15ppb and 40ppb. Bottom
water in July 2024 was 41ppb, very similar to the historical maximums observed since monitoring began
in 1992. It’s likely that TP values over 50 ppb have regularly occurred in fall months and were just not
observed. More bottom water sampling will help determine that. Water sampling should be conducted
in November to determine if the bottom water TP has returned to base-line levels.

The anoxic boundary was higher in the water column in 2024 than has been recorded so far since
monitoring began. In addition, the anoxic boundary crossed the thermocline in early August. There was
no impact to nutrient levels at the middle sampling depth, but this occurrence is of concern. The anoxic
boundary has typically been deeper in the water column.

We recommend a deeper investigation of the bottom water total phosphorus concentrations and the loss
of oxygen data for the 2025 report. If anoxic water continues to intersect with the thermocline, the
internal loading of phosphorus to bottom water will become available to mix with upper waters. If this
does continue to occur, we may recommend the aeration of bottom water be considered at Crystal Pond.
NEAR is currently researching state-of-the-art hypolimnetic aeration to determine which method(s) would
be suitable for use at Crystal Pond.

The inlets sampling showed higher than desired TP and TN concentrations. Continued inlet sampling is
recommended to determine whether nutrient concentrations remain elevated. If they do remain
elevated, we will look for sources and provide recommendations for improvement.

The threat of invasive aquatic plants getting into Crystal Pond is now greater than ever with rampant
spreading of Hydrilla. We strongly encourage the CPA to advise residents to refrain from taking a boat to
the CT River or allowing any boats that have been on the CT River to come back to Crystal Pond without a
thorough search and cleaning. We also strongly encourage the CPA to get the word out about Hydrilla so
residents can be on the lookout for any suspicious plants and to notify NEAR immediately if any are
observed. A comprehensive aquatic plant survey should be conducted in late August or early September
2025 to assess the aquatic plant community and search for invasive species.
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