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Presentation Overview:

= Background and History

= Lake Watershed Management and Planning
= External Watershed Analysis and Results

" |[nternal Lake Treatment and Results

Objective: Demonstrate the importance of looking

holistically at all factors impacting water quality and

develop solutions to address anthropogenic, as well as
[

natural ecological processes.
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Crystal Lake Statistics

Great Pond

27.5 acres (area)

55-acre watershed

Length is 1,200 ft (N/S)
Width is 1,000 ft (E/W)
Maximum depth is 31 ft
Two coves w/ public access
Walking trail

A 2-acre park & bath house

Bordered by MBTA Green Line and
residential properties.

Outlet to South Meadow Brook, drains
to Charles River
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Development

T Crystal Lake 1897 Crystal Lake 2020
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Amenities — Crystal Lake Park

A

. ress
ooy = Bathroom facilities and showers |
VRS at the Bath house )
\-B\‘\—\\
= Summer camp programs S ‘@Q;\%
. . o / \\s\ o \/-'*!“w—\
= Designated swim area and beach \/ “wff—hﬂx
= Lawn area with shade trees and i
picnic tables |

= Parking lot with handicap
spaces, some nearby on-street
parking

" Trail to Levingston Cove




Crystal Lake Water Quality
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@ JUNE
CLC begins
lake monitoring

@ AUG.
Water clarity
concerns

CLC: Crystal Lake Conservancy
DPW: Dept. of Public Works
CIP: Capital Improvement Project

2008 2010 2011 2011-2012

NOV.-MAY
Stormwater BMPs

installed at the
Bath House
JUNE
DPW begins wet

weather sampling

2012

SPRING
Sewer & drain
infrastructure

evaluated and tested

MAY

CLC adds lab testing

to their in-lake
monitoring

LATE JULY
Algal bloom. Lake

2013

MAY-JUNE
Catch basin
Retrofit project

FALL

Sewer CIP
Project #1.
Work begins
October 2013

closed to swimming

AUG.

Crystal Lake Working

Group formed

2014 2016 2017 2019

2020

MARCH JAN.-FEB.
City engaged the ~ Crystal Lake
services of W&C ~ Management Plan
AUG. 7 developed and
JULY Algal bloom. presented
BMP Design: | ake closed to APRIL
Trowbridge  swimming Permits obtained
® Street for In-Lake
MAY Treatment
Public education MAY 8
developed and Phosphorus
distributed Inactivation
MI.D SEPT. Treatment
Evidence of Algal
bloom Record lake
5 JAN. use due to*le <\
Assessment of (J:T 2)) )
internal restoration pandemicr- | 7

alternatives
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Lake Watershed Planning 101

= Evaluated internal and external loading for a holistic
approach to lake management

Atmosphere

Watershed Runoff




&CURRAN

r /‘ “
F 4

Ve,
L)
-

Watershed Analysis

= Review Existing Information
> Water Quality Samples: Lake and Stormwater
> Watershed Characteristics: Size, Land Use,
Land Cover

> Existing and City-Planned Stormwater
Controls

> Existing Non-Structural Source Controls

= Quantify Watershed Pollutant Loads

> Predict Baseline, Existing, and Proposed Loads

> TP, TN, and TSS

> Credit for existing, planned, and proposed
structural and non-structural BMPs

= Predict Lake Response
> Target watershed load reduction: 20%

Discharges |

<=l




Watershed Alternatives — Structural
= Watershed

WRS Structural Options:
>Evaluate City | -/
properties
»Consider physical
constraints
»Understand
drainage area i
>Prioritize infiltration a
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= \Watershed

Structural Options:

> Prioritize

infiltration
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Watershed Alternatives —
Non-Structural

-\ .
= \Watershed Non-Structural Options:
>Increasing or modified sweeping and leaf litter collection

3.5

-e—Control (2013-2015)
3 —e—Test (2013-2014)

- o Test (Treatment 2015)

2.5

Total Phosphorus Concentration, in mg/|

April May June July August September October November

Courtesy of William Selbig, USGS — Wisconsin Water Science Center wrselbig@usgs.gov Selbig, W.R., 2016, Evaluation of leaf removal

& ENE
JEnECETsRAn as a means to reduce nutrient concentrations and loads in urban stormwater, Science of the Total Environment, 571, pp. 124 - 133
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Watershed Recommendations

T = Watershed Management

- »Continue Aggressive Source Control — Focus on
Leaves

»Complete Two Planned Retrofits
»>Two New Infiltration Retrofits
>»Reduce external load by ~30%

= Cost-Benefit Analysis

>»Watershed-based controls approximately 10X
more expensive on annualized basis than
internal nutrient control




Internal Analysis

a Q
SEGRRAN = L ow watershed to lake size ratio
& = Pond lake sediments contain substantial

Watershed Runoff Discharges
“available” phosphorus @ —

= Surficial concentrations of TP ~17-20

micrograms/l in summer — sufficient to ——_\
support blooms — much higher at bottom

= Internal loading of TP (nutrient recycling)
largely responsible for summer TP
concentrations and cyanobacteria blooms
(34% of annual nutrient load in one
season)




Alternatives Evaluated

-\
" Internal Nutrient Management

LADC

—

»>Dredging — true restoration but very
expensive, highly disruptive, and
unnecessary to achieve goals

»0Oxygenation — multiple options
available, additional benefits beyond
P control, but not always effective and
has substantial ongoing mgmt cost

»Phosphorus Inactivation — use of Al
common in MA, application flexible,
known effectiveness, economically
favorable




Recommendations

-\
" Phosphorus Inactivation
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> Treat 10 acres (deepest zone)

> Apply aluminum compounds

* Late spring 2020 for benefits in
summer 2020 and beyond

* Hold part of treatment in reserve
to counteract watershed inputs
later

»>Reduce internal load by 90%

Inactivation Control Area (in yellow)
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Treatment Approach

>A small boat accessed the lake
from the bath house beach area

>A single 5000 gal tanker truck
supplied products from the
parking area at the bath house

»35 g/m? applied on May 8, 2020

»25 g/m? held in reserve for later
application

»>Monitoring before, during and
after treatment

Settling floc



Results

pH in Crystal Lake over time

| iR = Application proceeded
VRS smoothly AZIZ
»Floc formation % o
e [T ITI T
=" No water quality issues 5':\@ R P q\@\’» %\@\”q\&
»pH remained in target

zone

>»No observed impacts to
aquatic biota




Results

Secchi transparency in Crystal Lake over time

-
&CURRAN | Lower phOSphorus 7.0
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~ 6.0 Treatment

" Improved clarity €50

=" Fewer cyanobacteria B I I I I I I I
= Conditions suitable for . I
SIRFC IR QS \%&0 00,9 \@f@

swimming maintained R
B A R S A S\ S
= 58% of recommended
dose applied “ Treatrert

mass (ug/L)




&CURRAN

T e T

-

What’s Next

= \Watershed management
=" More monitoring

= Remainder of P
Inactivation treatment,
probably in 2022




Questions?

Maria Rose, City of Newton mrose@newtonma.gov

------- Carly Quinn, Woodard & Curran cnquinn@woodardcurran.com

Ken Wagner, Water Resource Services, Inc.
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