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LAND & WATER ACKNOWLEDGEMENT . .1iNecktace Charles River

arcas with no dominant tribe |
D Abenaki-speaking tribes

D The river tribes

- Tribes of
Western Conned tic ut

QUIPIRI Minor tribes

Massachusett, Wampanoag, and
Nipmuc Nations as the past,
present, and future caretakers of
this land and water.

Neponset  Subtribal groups
. Indian village sites
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VISION PLAN OBJECTIVES

< COMMUNITY CHARACTERISTICS

% WATERSHED CONDITIONS

% FUTURE CONSIDERATIONS

< NEXT STEPS
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Paris is making the Seine
swimmable for 2024
Olympics

1972 Clean Water Act
promised “fishable,
swimmable” rivers by
1983

1995 Clean Charles
Initiative promised
“swimmable” Charles by
2005

No swimmable Charles
without a cleaner Muddy!
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A conceptual plan to direct the future &%,
of the Muddy River a"\,‘zd“ ts watershed b - ‘
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COMMUNITY PROCESS

Public Expand
Public Meeting(s): Stak:hol der Focus Groups: Public
Meeting: Existing Outreach Feedback on Charette:
Introduction Conditions Options Prioritization

e

Charles River

Watershed Association

Public
Meeting(s):
Final Plan

Nov 2023 Apr 2024 May-June Jul-Sep Oct 2024
2024 2024
Existing
ob——— Conditions ——— o Development & T
Assessment Design

TECHNICAL REVIEW

Mar 2025

Finalize
Plan
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Personnel: Personnel:

Lisa Kumpf, Max Rome,

Emily Norton Jack Schleifer

Role: public
partnerships, land
stewardship,
community
engagement

Role: technical analyses,
community
engagement

Karen Mauney-Brodek,

e

Charles River

Watershed Association
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CATALYZING COLLABORATION

g Wit é

Emerald Necklace

Personnel:

Patrick Field, Elizabeth
Cooper, Aarati Halbe

Role: facilitators,
community
engagement



KEY PARTNERS B T

Emerald Necklace

CITY of BOSTON

‘ Boston Water and
v Sewer Commission

Watershed Association

YOU!
Local groups

Local plaqes of

dcr 3~ MUBDY worship
M busett A "AT(! Universities
oo assachuserts M .
O - ’ Hospitals

Muddy River Restoration Project

This list is growing
Charlesgate and we would love

ALLIANCE your participation!
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MUDDY RIVER [SUB] WATERSHED
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Emerald Necklace Charles River

- 2% of Charles River
watershed

. 6 mi?-spans
Brookline, Newton, and
Boston neighborhoods
of Brighton, Jamaica
Plain, Mission Hill,
Longwood, and
Fenway

conservancy Watershed Association
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LEGEND S
*** Original Shore Lines of
Back Bay and tributary STreams

Blue Areas show Water
Surfaces of the Tide Mill Period
~~ Present shore lines.

200

OLD NAMES OF TOPOGRARHICAL )
FEATURES IN SLOPING LETTERS
PRESENT NAMES IN VERTICAL
LETTERS

1000

<
RELATION OF THE FENS BASIN
TO THE FORMER TIDE MILL PONDS

SCALE 1000 FT=1iNcH  #

Historically a City Parkland Modern Urbanization
Tidal Channel - under Olmsted and Restoration
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81,000 Residents* *Selection: over 25% area within
. watershed AND area within
(o)
- 62.6% White watershed = the smallest block fully
. 18.5% Asian within the watershed*
. 85 % Hispanic/Latino -Numbers vary modestly depending

on which census tracts you include.

- 5.4% Black

Other Factors:
- ~13% in College Student Housing
- 10% of families are low-income
- 17% > 65yo
- ~13% <18 yo
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" LWATERTOWN
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Minority: the block group minority population is >=
40%, or the block group minority population is >=
25% and the median household income of the
municipality the block group is in is < 150% of the
Massachusetts median household income

CAMBRIF;G! )

= Income: at least 25% of households have a median
léﬁ household income 65% or less than the state
median household income

Language isolation: 25% or more of households do
not include anyone older than 14 who speaks
English very well

. Minority and Income

N

. Minority and English isolation
- Income and English isolation

- Minority, Income and English isolation

- Mainly minority populations

A T b o9 . Some low income
.| Environmental Justice Populations £ populations
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COMMON COMMUNITY THEMES  ##

Emerald Necklace

Stakeholders have many perspectives on the Muddy

a. Historic Preservation (Olmsted’s vision)
b. Restoration (of natural functions and Olmsted’s vision both)
c. Water quality (in the Muddy itself in part driven by visible

manifestations of poor quality)
d. Water quantity (too little or sometimes too much)
e. Recreation, solace, and retreat
Natural habitat and wildlife

—h

From our Kick-Off November Meeting and Subsequent seven interviews with key
stakeholders and conversations with municipalities
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COMMON COMMUNITY THEMES Emerald Necklace ChArles River

Watershed Association

e Most stakeholders tend to think of part, but not all, of the Muddy

Watershed
o There is a limited constituency for “upstream” portions of the Muddy due to

heavy urbanization, highly developed land, and lack of physical visibility (a
lot of pipes!)
e Contributions to poor water quality are often not understood in their

totality
e The communities around and near the Muddy care deeply about this

precious resource.
o However, many long-term, long-involved stakeholders are experiencing

some fatigue
o Thus, community engagement around the Muddy needs expansion - cast a

wider net and bring in more partners to support and advocate for the vision
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YOUR FEEDBACK

g What did we miss about
josat characterizing the
community within the
Muddy River watershed?

Please raise your hand or
write a word or short phrase
in the chat.
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MUDDY RIVER WATERSHED #oan Charies River

Emerald Necklace
conservancy Watershed Association

BOSTON Charles River

~~~~~~~~~~~~ »‘ Key Stats:

| . 5.9 square miles

«  44% impervious

- 4 jurisdictions

- 60% in Brookline

- 53% of Brookline

- >50 drainage pipes

BOSTON

Focus:
Jamaica
- Village Brook

A o

A o1 [J Muddy River Subwatershed Bounda

\.  BROOKLINE )‘ ) = i - Tannery Brook
R N\ > 3 * Sampling Sites
\\\\ x . [ Priority Drainage Areas ° D a isy F i e I d
0 0.25 0.5 0.75 1 Miles / 1

. ~ - Longwood Ave




TAKE-AWAY MESSAGE #1 #4 Charles River
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CCCCCCCCCCC

The Muddy River is not just a river - it is an
entire, interconnected watershed.

RIVERS ARE
WATERSHEDS It spans across Boston, Brookline, and

Newton. Brookline is a very important part of
the watershed.




WATER LEVEL Bl DT o=
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In dry weather:
Muddy water level is
determined by the
Charles

In wet weather:
Muddy level is
determined by
precipitation

\ Charles Dam Tide
o —_— = Charles Dam

First St.

- Muddy

Elevation in feet (NAVD88)
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T el N
N N)B%Co
3 N s,
A e } 2 a1 Lo n g WOOd Source Year Area (miz) Flow (CFS) Units Flow (GPD)
£ '2 BWSC 2012, 2023 7.2 16 Mean 184,813
Ta n n e ry Oo-l 3 m I Stream Stats 6.6 6.55 Median 75,658
0 USACE 2016 5.93 6 "Normal" 69,305
BrOOk ~2 A) Of ﬂ ow USGS* 2002 6.3 4.51 Mean 52,094
. *Assumed highest quality Study
2 /7
0.55 mi

~9% of flow =
il > v Muddy

5 : g River

I B‘,m,\(\\r\e >
S ~60K GPD
y
/" -
4
)

Village - ¥ § SH “Measuring streamflow along this
Brook ‘ ~ s/ o river is complicated due its
3.3 mi? — physical location, which is in the
>50% of flow Jama|ca Pond backwater of the much larger
° - 0.35 mi? Charles River basin, as well as the
N ) . ~6% of flow numerous hydraulic restrictions...”
0 02520105 1 Miles : Harvard Univer: METI/ - USACE 201 6

Ty B - P NASA, USGS, EPA, P9 08" Census Bureau, USDA, USFWS
{

rrrrrr
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CCCCCCCCCCC

Water quantity is difficult to
WATER QUALITY & measure, but is critical for

QUANTITY ARE understanding where pollution
CONNECTED comes from and how much

pollution there is.




URBAN STREAM SYNDROME
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WE ARE HERE!

Sensitive

Stream
Health

10% 25% 40% 60% 100%
Urbanization _>
(Impervious Cover)

Center for Watershed Protection - Impervious Cover Model

+ High Flows
+ Erosion

+ Nutrient Loading

+ Bacterial

Contamination

+ Temperature

L« Habitat Space &
Complexity

L Biodiversity

¢ Water Quality
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= lllicit Discharge
. .
1 HE Infiltration
HN Y BE & Inflow
i H EE L Illicit
= Connection

Stormwater
Pollution

HBE

:
- Hifm e Sanitary

connection




TAKE-AWAY MESSAGE #3 #4 Charles River

Emerald Necklace Watershed Association

CCCCCCCCCCC

Restoring the Muddy River
WE NEED TO ADDRESS requires us to address these root

URBAN DRAINAGE challenges of urban drainage,
CHALLENGES including illicit discharge, CSOs,

and stormwater runoff.
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Dry conditions: Wet conditions:
55% violate 86% violate SOURCES OF
standards standards

CONTAMINATION

10000 A . . .
- Contamination in dry

conditions = illicit source

1000 o

. Contamination in wet
conditions = stormwater/CSO

1001 source

E. coli (MPN/100 mL

Water Quality
10 4 Standard (235)

Mudciy River



BACTERIAL CONTAMINATION $a Charies River

Emerald Necklace

conservancy Watershed Association

Wet conditions:
60% violate

Wet conditions:
86% violate

Dry conditions:
55% violate

Dry conditions:
21% violate

standards standards standards standards
®
WORSE
10000 -
o THAN THE
7&’ CHARLES
o
‘9 1000 A
Z
o
S [ e m e -
S 100-
o
L
Water Quality
10 4 Standard (235)
e

Mudciy River - Mass Ave. Bridge ('Charles River)



BACTERIAL CONTAMINATION #oan Charies River
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NO IMPROVING TREND FROM 2002 - 2023

o
- - A
© _] +O B -
z © ° o & .
© \O . Muddy River:
g . Muddy \ O\ o Grades range
Ri
g o-o e \ 5 from F to B+
R
g ° -~ F
O
@ o
S - F
(@)
=

2005 2010 2015 2020
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MUDDY WORSE THAN CHARLES RIVER

(== .
- A ® wr 00 o o o LA Charles River:
oo Lk =" ,® o o . O"o s o Grades range
foe) j ) 2 \ II -
o S | O B+O\ S b o o \ OB — B fromC+to A
e
@ . O/ o AN "
O o | @ Muddy O\O
g — D River \ poor
o 0-0 ®. ... 0 - D
= 2007: 9" © 20 correlation
© g _ Dry (39 in.) \ \ Also wet!
o (52in) - F with Charl
: / poe ith Charles
. _ Very dry River
S a);:'(szin) (33in) /
2018: Only partially
2 = Wet (53 in) :
S explained by

| [ [ |
2005 2010 2015 2020 precipitation
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BACTERIAL Bacteria levels are consistently

CONTAMINATION IS THE higher in the Muddy than in the

Charles, they exceed water
MOST PRESSING TYPE OF quality standards, and are

POLLUTION TO THE MUDDY | ¢jevated even in dry weather.
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o Olmsted Park River Way Back Bay Fens
§ -
~ O
5 o Leverett .
o _| pond Agassiz
8 Rd.
_ ® | L
2 _ o s /N
o
N O

*
C
0
)
O
C
&
(V)
)
C
O
@)

Pond
8 on Longwood ~Hp—
L T —— A — WaterQuality [
Standard o
(@]
Tp]
o | Pond
(q\]
[ I [ I I I [
Wards To Charles
Pond

*E. Coli geometric mean (MPN/100 ML); Data from CRWA 2016, BWSC (2018-2023), Brookline (2018-2023)
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o Olmsted Park River Way Back Bay Fens
()
O — Daisy Longwood
o
N Field v v | Ave
x 9 a0 v .
o : Longwood Agassiz
g 5 J Drain Rd.
— : O
.lf-U, o Leverett
= 8 pond
© m— b\
S8
c S
o 41 7 Standard =
O o _
"0 R N
Pond Tannery Brook
o _|
AN
I I I | | I I

Wards To Charles ﬁ Comm.
Pond Ave.

*E. Coli geometric mean (MPN/100 ML); Data from CRWA 2016, BWSC (2018-2023), Brookline (2018-2023)
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CCCCCCCCCCC

WE NEED TO FOCUS ON The Muddy has some capacity for
self-purification.

THE SOURCES OF Contaminated flows into

BACTERIAL Leverett Pond and upstream of

CONTAMINATION the Longwood Ave bridge
overwhelm that capacity.




WATERSHED CONDITIONS Bl
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QUESTIONS

What questions do you have
- | forunderstanding and
clarification?

Please raise your hand or
write a word or short phrase
in the chat.
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ILLICIT DISCHARGES
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1
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Be"fo,, 5

N ! Charles River
A BOSTON e <
.

. Pear] St
& B"ook

I
‘ *Brookline
Reservoi

BOSTON

- Jamaica [—] Muddy River Subwatershed Boundary
7 é Pond = A

; 3 E. Coli Sampling 2018-2023

@ Low (Mean <1,000)

() Moderate (1,000 - 10,000)

@ High (Mean >10,000)

= BWSC - Brookline Interconnection

Harvard University, Town of Brookline; Esti, Tomiom Garmin, SafeGraph. GeoTechnologies, . METI/
ey e e T e | y 4 NASA, USGS, EPA, NPS. US Census Bureau, USDA, USFWS

Emerald Necklace Charles River

consemnvancy  Watershed Association

lllicit Discharge Detection
and Elimination

BWSC and Brookline conduct
annual sampling and outfall
screening to identify potential
sources of contamination

Ongoing projects:

Addressing ID in Daisy Field
Drainage

Relining sanitary sewers
within Village Brook drainage
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Be"fo,, 5

N : . o e . .
A et e el Hlicit Ii?lsgharge Detection
‘and Elimination

e BWSC and Brookline conduct
annual sampling and outfall
screening to identify potential
sources of contamination

| Ongoing projects:

— & Y ' e Addressing ID in Daisy Field

= y Drainage
e Relining sanitary sewers
within Village Brook drainage
BOSTON Complete Projects
e BWSC:72ID,>90,000 GDP

‘ Brooklme
Reservoi

) , 4  from the Muddy Watershed
5 - S Jamaica [—] Muddy River Subwatershed Boundary .
s 4 d
7 ¢ g i E. Coli Sampling 2018-2023 since 1986
s @ Low(Mean<1,000) e Brookline: 54 ID, >19,000 GPD
N BROOKLINE } $ i v (town-wide), since 2005
> D @ High (Mean >10,000) !
\\ = BWSC - Brookline Interconnection
N /
0 0.25 0.5 0.75 1 Miles 4 Harvard University, Town of Brookling; Esti, Tomiom Garmin, SafeGraph. GeoTechnologies, mc NETI/
L 1 | 1 1 1 | 1 ] // NASA, USGS, EPA, NPS. US Census Bureau, USDA, USFWS




ILLICIT DISCHARGES
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Charles River

BOSTON

Chestnut Hilk
Reservoir

‘ IBrookIIne

Reservoir '

7 Chestnut | Jamaica [ Muddy River Subwatershed Boundary
; Hill Pond
l [ prainage Area

/’ ' ¢ 3
Sie E. Coli Sampling 2018-2023
N 3 BROOI(LINE- } . Low (Mean < 1,000)

®
() Moderate (1,000 - 10,000)
®
-

High (Mean > 10,000)
BWSC - Brookline Interconnection

1 Miles

\\\\\Illl//// é m
. Charles River

Emerald Necklace Watershed Association
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LONGWOOD AVE &
TANNERY BROOK

2018 2019 2020 2020* 2021 2022 2023

Longwood
L1 X 3,000 1,900 [EEEERN 4.900

Tannery Brook

8,500
19,000

24,014

80,000
380




ILLICIT DISCHARGES

2018 2018* 2019  2019* 2020 2020* 2021
Interconnections
n 4,200
12 3,600
13 4,300

#1330 | 200 | 2,400 7,500

5,600
270

N

Village Brook

Charles River

conservancy Watershed Association

2021* 2022 2022* 2023
1,900 2,500
7,000 13,000

500 6,500
2,000 1,900

2018 2019 2020  2020* 2021 2022 2023

vi 3300 5800 3,600 [IENETEEENR 6,500
I CoL o g v2| 1,900 TR 2,¢ 4,800
peservoir /9 ' 2] 20,000 = 600 560 i 14,000 WPROM
v4 11,000 36,000 SENTl 5200 4,100

V5

2018 2019 2021

Chestnut A Jamaica

4 Hill é % Pond [_] Muddy River Subwatershed Boundary
‘ [] Drainage Areas

BROOKLINE I} E. Coli Sampling 2018-2023
’ @ Low (Mean <1,000)
) Moderate (1,000 - 10,000)
@®
n

High (Mean >10,000)

BWSC - Brookline Interconnection

0.5 1 Miles

160

2022 2023

DEISAER] 12,000 29,000 23,000 12,000 13,000

VILLAGE BROOK &
DAISY FIELD
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Illicit connections are the primary source
of bacterial contamination, especially
evident at major outfalls to the Muddy.

MORE NEEDS TO BE
DONE TO FULLY

ELIMINATE ILLICIT Though municipalities have made a
CONNECTIONS substantial effort, there is more to do.
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QUESTIONS

What questions do you
1 bhave for understanding
and clarification?

Please raise your hand or
write a word or short
phrase in the chat.
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RIVERBANK CONDITIONS Bt o=
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- Over 400 acres of riparian
habitat along the Muddy River

- Invasive species observed

including
- Phragmites AR
* Japanese knOtWeed (Phrazm?tge;n ét(Je:tralis)
- Purple loosestrife 3 =— —

- Mugwort

Japanese knotweed
(Reynoutria japonica)

Purple loosestrife
(Lythrum salicaria)
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RIVERBANK CONDITIONS

Charles River

Watershed Association

Phase Il restoration area: Some purple
loosestrife but mainly good diversity and
# healthy established plantings. Many
i dragonflies and turtles.
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1,

RIVERBANK CONDITIONS

Undercut banks and low Fences are accumulating
water levels sediment and debris, and in
places collapsing
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RECENT INVESTMENTS These riparian areas have tremendous

HAVE BEEN MADE INTO THE | capacity to improve water quality in the
RIVERBANKS, BUT Muddy River.
MAINTENANCE AND
INVASIVE MANAGEMENT

ARE NEEDED
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YOUR FEEDBACK

What questions do you
1 bhave for understanding
and clarification?

Please raise your hand or
write a word or short
phrase in the chat.
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CLIMATE IMPACTS

-

Frequency lable” tap at the bottom or the
dashboard to view precipitation depth
values (inches) for various future design
storms.

FILTER DATA

Climate Projections by Watershed:
Charles

»
$

Emerald Necklace
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Charles River

Watershed Association

Somerville

Climate Projections by Town:
BROOKLINE

-y

Target Decade:
2050

Season:

Annual

21

(12to0 39)
8

Dl

1

N
ﬂ)ays above 90
degrees F

degrees F

1

(0to 4)

0

heatwave events

(0to 0)
0

HOT DAYS

Max temperature Days above 95 Number of Average duration Cooling degree
liaavaasE degrees F heatstress events of heatwaves days
5.4 8 2 612
(3.6t0 8.1) (410 17) (1to 6) (0 to 4) (388 to 990)
88.7 1 0 0 633
Days above 100 Number of Max duration Growing degree

of heatwaves

(0to 5)

0

days

981

(645 to 1502)
3086

3

Cllmate Ready Boston

Resilient MA

Brookline Flooding Model

being developed
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REGULATORY FRAMEWORK #ru Charies River
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Large impervious
MUNICIPAL MS4

PERMITS ' \ properties will b.e required
SR : toreduce pollution.

BIG BOX STORES, UNIVERSITIES, STRIP MALLS,
& INDUSTRIAL LANDS WILL BE REGULATED
JUST LIKE CITIES & TOWNS.

Thanks to the Clean Water Act, large polluters will now
be held responsible for the disproportionate impact they
have on our waterways.

LARGE (.

IMPERVIOUS 50%

ILLICIT DISCHARGE PnopEnT'Es: bl
DETECTION & MAKE UP:

ELIMINATION (IDDE)
and PIPE RELINING

OF THE POLLUTION

LARGE PARCEL
PERMITS (RDA)

- Brookline IDDE
- BWSC 2018 Consent Decree
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BIORETENTION
OTHER

" eon - Depaving

Biofiltration

Bioretention Planters ° D red g i n g
@ Tree Filter

Sub-Surface Infiltration

« In-stream
treatment

Infiltration Trench

Surface Infiltration Basin

Porous Asphalt Ce nt ra I
Permeable Pavers y a n d/o r
— Distributed

Blue Roofs

PERMEABLE §
PAVEMENT

Dﬂﬂ@ﬁ

Cisterns

] — =7 Source: BWSC Gl Handbook
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ALEWIFE RESERVATION
CONSTRUCTED WETLAND

3.5 acre wetland habitat

Treats stormwater flows
from 400 acres

Equilizes flow from
10-year storm

Treated water flows to
Alewife Brook and Mystic
River (Cambridge, MA)
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Emerald Necklace
consemnvancy  Watershed Association

LA STORMWATER
TREATMENT FACILITY

- Treat and divert
stormwater from
5,000 acres

Capacity of 2-4 MGD

Advanced
treatment,
constructed
wetlands, water
reuse
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Managing stormwater Reducing social vulnerability Increasing access to green space

- Integrated Green Stormwater '.:'»'” )

Infrastructure

- Philadelphia, New York, Portland
Oregon

Improving air quality

“Tree Trenches”

l- I
‘. Tree qumed Flush

= =
' o [Tk
Restored ' : I % 3
sidewalk e : 3 .
Planting - 5 » h | va i 4 ’

Prioritization for green infrastructure siting

[FTTENTE]

= store’strip Bed

Ko W B e il 8 A @ oS N
g ‘ S S R I R e
\With Edging STy éﬁ'

2 Engineered Soll

Keep the water out

of the pipes!
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N LARE 2% "
e 5
e %3‘;% :

R < Oy . Lapia T

PSR ——

YOUR FEEDBACK

What concepts presented
e tonight are you especially
St excited about?

.7 How do you want to be
- involved in this process?

M

Please raise your hand or
write a word or short phrase

O .‘\. i}
in the chat. 2" e R
<} < 3‘:0 a L o
: b iams s
5 aa o “,";A Sy
7 5 a /]
¥ q -“":‘_’— ¢ "‘\S -4:1,‘-" i ; "”’4 u'»l



VISION PLAN NEXT STEPS
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COMMUNITY PROCESS

Public Expand
Public Meeting(s): Stak:hol der Focus Groups: Public
Meeting: Existing Outreach Feedback on Charette:
Introduction Conditions Options Prioritization

e

Charles River

Watershed Association

Public
Meeting(s):
Final Plan

Nov 2023 Apr 2024 May-June Jul-Sep Oct 2024
2024 2024
Existing
ob——— Conditions ——— o Development & T
Assessment Design

TECHNICAL REVIEW

Mar 2025

Finalize
Plan
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THANK YOU FOR ATTENDING
PLEASE STAY INVOLVED
REACH OUT ANY TIME TO:
Lisa Kumpf, CRWA

Senior River Restoration Program Manager
Lkumpf@crwa.org
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STORMWATER Emerald Necklace Charles River

Watershed Association

CONSERVANCY

e Non-point source
pollution

e Stormwater runoff
carries pollution from
streets into river

e Worsened by aging
sewer & stormwater

infrastructure
e Main pollutant is RUNOFF Clrdas
phosphorus - excess Gstei -
nutrients from leaves, + Loaves
oy * rertizers
fertilizers, detergents, « Motor Oil Y 4 STORMWATER RUNOFF

* Detergents = O S CARRIES POLLUTANTS
etc « Trash ; INTO OUR WATERWAYS
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COMBINED SEWER OVERFLOWS $a Charles River

Emerald Necklace Watershed Association
Wet Weathf:;{*/—\v’\.

CONSERVANCY
.l -|/

Street catch
basins

A (o)
//(It,on >
Headworks J’pe #2

Industrial 4 To Deer Island
mestic 7/
wastewater / wastewater 4 l,
l Regulator " /./f
TR - - Boston Harbor

L\

< O
= i

( Combined Sewer
N Overflow

Flow to Deer Island

—— -
Combined Sewer

Treatment Plant
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15 Uollses

Longwood

—— % ~
- - ~ - — —yr
- o~ PN N
4§25 A “ ~“ B i
s - R )
* ' et -« SR AN
B et 5 L
| g 3. R P PO
- A

A s T ol i T
. ‘;:." "\ "ﬁr“?“«"‘.‘?"v'ﬁ;&”‘ » [/(} e 8 _j“ ,._ ‘.

o
0

In heavy rains, BOS046 routinely
overflows sewage + stormwater from
the Stony Brook Conduit into the
Back Bay Fens, carrying trash,
bacteria, and more.

Station
)

o
par%

BOS046

2
Fen®

4e
& 4

AN
o
\,\\3

IN 2023:
4 activations
4.3 million gallons
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conservancy Watershed Association

able a C enera g es and A Frod s dire D arge
Land Use Generating Site Activity that Produces Discharge
Residential | e Apartments + Car Washing
o Multi-family e Driveway Cleaning
¢ Single Family Detached + Dumping/Spills (e.g., leaf litter and RV/boat
holding tank effluent)
« Equipment Washdowns
* Lawn/Landscape Watering
« Septic System Maintenance
+ Swimming Pool Discharges
Commercial | e Campgrounds/RV parks . . Buildir"lg Mair.ﬂenance (powe || stitutional Cemeteries Building Maintenance (e.g., powe
e Car Dealers/Rental Car Companies | * EU";me/_SP';g - Churches Dumping/Spills
L Cormaca Loy g |+ Ouioo od St s R e
- Y . Paking Lot ilararaicats Hospitals Parking Lot Maintenance (power washing)
e Gas Stations/Auto Repair Shops UL, G R Vehicle Washing
v Markias « Vehicle Fueling Schools and Universities
« Nurseries and Garden Centers * Vehicle Maintenance/Repai [y nicipal Airports Building Maintenance (power washing)
¢ QOil Change Shops = e g : Landfills Dumping/Spills
e Restaurants o x\::shdown Sf Qreamy aqipt Maintenance Depots Landscaping/Grounds Care (irrigation)
e Swimming Pools Municipal Fleet Storage Areas Outdoor Fluid Storage
Industrial o Auto recyclers « All commercial activities Ports Parking Lot Maintenance (power washing)
« Beverages and brewing o Industrial process water or r Public Works Yards Rogd Mainte_nance
« Construction vehicle washouts * Loading and un-loading are: Streets and Highways Spill Prevention/Response
e Distribution centers + Outdoor material storage (fli Vehicle Fueling
e Food processing Veh?cle Maintgnance/Repair
e Garbage truck washouts Vehicle Washing
e Marinas, boat building and repair
» Metal plating operations
e Paper and wood products
* Petroleum storage and refining
e Printing
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Undeveloped Landscape

100%
precipitation

Developed Landscape

40% evapo-
transpiration

100%

precipitation 30% evapo-

transpiration

Land use alters natural hydrology
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Muddy in Boston
-1.3 Square Miles
-22% of watershed
- 60% impervious
- 30% of P load
- (780 Ibs-P)

Focus:
MuddyRiver Daisy Field and

" Subwatershed Boundary

_—— Longwood Drain

- / A Discharge Points

!

1

\ ~ ;

s /
- ) 9

0 025 05 1 Miles Harvard University,Town of B;'donine, Esri, TomTom, Garmin, SafeGsaph, GeoTechnologies, Inc, METI/
| Sty - L (e =TS AR /’ NASA, USGS, EPA, 'Uﬁdnsus Bureau, USDA, USFWS

i
1

=~ )
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NUTRIENT POLLUTION Emerald Necklace ChArles River
Watershed Association
Watershed
Study Area (ac) P Load (lbs) Comments
TMDL 2007 4,005 (6.3) 3,408 Based on 2005 Land Use Land Cover Map

Based on BWSC hydrologic and hydraulic
model with water quality component

BWSC 2012 / 2023 4,633 (7.2) | 4,123/ 3,709 |added.
Based on 2021 LULC map from UVM and
CRWA LULC analysis | 3,806 (5.9) 3,311 2020 NRCS Soil Survey

« Phosphorus loading is ~3,300 lbs per year o 9@
e 3.9% of total nutrient pollution to the Charles L)
* 13% of Lower Basin loading &

« TMDLt tis 1,298 Ib
arget is S TMDL
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Charles River Lower Basin Muddy River
300
-~ B
= B 2018
S 250 203 O o
i o 2021 ~
> E
S 200 2018 S 1000 5
§ s 5 2011
-.g 2019 & . é 2016 o
= 2010

£ 150 2017 | = o 2908
8 9 é 8 2009 2014
c 3 e - 5004 O 2003 O
S 100 ui o 2013 2017° O 9 2019
< 2020, e so1s 2020 ©0 20029 023
3 76 o 2 205 o 52007 2005 2021
. 50 -~ = 2022 = 0'94 ................ 20120 ..................... o ........................... OO PR
= 2016 2004 2006
LY 04
= - . . . '

0 35 40 45 50 55

Annual Rainfall (Inches)
0 10 20 30 40

Seasonal Rainfall Total (Inches)

- Weak correlation with rainfall = dry weather contamination source
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Emerald Necklace Watershed Association

QUESTIONS
1. What did we miss?

2. What do you want know more about?

Please raise your hand or enter a short answer in chat
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Water Levels - | Charles River

Watershed Association

Muddy River water level and flow rates are influenced by changing water
levels on the Charles River. Water level is monitored by USGS gages at 3
locations using alternate vertical datum:

* Boston Harbor has a daily tidal range of
~10’

- *  Within the Charles this is modulated to
Location Datum To NAVD 88* <1
New Charles Dam MCD X-106.64
First Street (Broad Canal) MCD X-106.68 : g:gg?ﬁg“'gh level is limited to 1.8" by
Muddy River (Netherland Rd) NAVD 88 X-6.62
*Per "USACE EB - Muddy Ph2 MWPA_Water Level_03.16.23.pdf’ * Muddy “backwaters” during rising tide
o when flow is low.
2
a 1.0 1
S 5 A 5
< ©
P —— Charles Dam Tide 0 0.9
< >
g —— Charles Dam <zt
.E o — First St. 50'8- — First St.
_é ——  Muddy & o7 —  Muddy
w § 0.6
o
L
T T T 0.5
Apr 14 Apr 15 Apr 16

Jun 07 Jun 09 Jun 11
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Watershed Association

2023 Water Level Summary * Charles Low regulated to prepare for
heavy flow.
Annual * Charles Lowest levels occur during
Site Low Median High Range Daily Range winter spring and fall when Muddy
Charles Dam levels are highest.
Tide -7.3 0.3 7.8 15.2 10.0 * Charles River sees 2.3’ of range in a
typical year
Charles Dam -0.6 0.6 1.8 2.3 0.7 - When flows are high Muddy
First St. -0.2 0.6 1.8 2.0 0.6 Elevation is set by precipitation
Muddy 0.4 0.9 5.1 4.8 04 *  When flows are low Muddy elevation

set by Charles Elevation

—— Charles Dam Tide
1.0

Daily Min. Elevation (ft above NAVD88)

2.5+ —— Charles Dam
— First St.
~—— Muddy 051
-5.04
EE SEESES B badaiiind L L A mme
-7.51 : - - - T
Jan 2023 Apr 2023 Jul 2023 Oct 2023 Jan 2024

Jan 2023 Apr 2023 Jul 2023 Oct 2023 Jan 2024 dateTioie
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Daisy Field and v
L
2006'2008 20 1 6 Vi||age Brook \ CHARLES RIVER
Tannery Brook and
° ° ° Longwood Drain Comm. Ave. g
TE‘ 5000 . =
@ g ] s £
8 1260 N H +* : * L) 8 5000 1
> = 1260 1
Z 251e-J----------"----- -¢® -.L > g
=3 ° s 2 g e° % 2351 T S=a= = L d Agassiz
= ] ° g ongw'oo 9 Fens Bridge Rd. bridge
8 Y 3 Ave. bridge \
. o
w W Emmanuel
° T T - - - - . - - - - - / College Drain Upstream
X A0 8 R ) ' ’ ' ) ! o ! ' L d of Gatehouses
\)\\e \)\\ EAIPRCAN o\’\\e 20 o o oo S « ongwoo
?o(\éo?o(\éo? N ‘oo 3O & &0 ;‘oo“*oé P*“ed Ne 6%{\&2&6’&6&@?&«\?&6 oo'\\e’doo\\e’“ O\)\\\;e%‘\ia 1@6 \%{\égise Ave Drain )
207 4 0 (00 e 2% o o0 X )
N"‘d w*\\\o 02‘\6%\\")9 \‘e@ ?exa“‘\ \,o“g\s\,ov@so ?65\@3«\ Ll RS s® \\\O\N?o N g\ﬂ (00& p@"’i‘\e@“ o Pearl St/ / Tannery Brook Drain
oF W o Oe® Huntington Ave Drain /~ (Beth Israel S)
Village
6001 Brook Drain Leverett
600 1 Pond outlet
- LEVERETT
=) g Willow Pond POND
%400' 3400_ ° outlet Daisy Field Drain
g . g i Chessttrzzt WILLOW POND
-§ 200 1 H 2 8 2 Drain
=%
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12" SOR35
45 DEGREES BEND (2)

12° PVC
CONNECT TO DMH1

12" HDPE TO
127 SDR35 FERNCO

CHECK VALVE

BELL END TO SIT
ON TOP OF 12° NON-SHRINKING \ 4° FOUNDATION
MECHANICAL JOINT — GROUT Y DRAIN
% \' BEND NO GREATER
1 > THAN 22.5 DEGREES
cons ORI \X
CULVERT MORTAR ON BELL

END COF PIPE.

PIPE_SHOULD NOT
NOT PROTRUDE PROTRUDE INTO THE
INTO THE TOWN TOWN MAIN MORE
MAIN MORE THAN 1/2°

THAN 1/2°

[

Charles River

Watershed Association
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Source Year Area (miz) Flow (CFS) Units Flow (GPD)

BWSC 2012, 2023 1.2 16 Mean 184,813

Stream Stats 6.6 6.55 Median 75,658 Divides of
sub-baslns\

USACE 2016 5.93 6 "Normal" 69,305

USGS* 2002 6.3 4.51 Mean 52,094

*Assumed highest quality Study

Drainage-Area Ratio Method
The method equates the ratio of
streamflow at two stream locations to
the ratio of the respective drainage
areas. - USGS

Divide
of main
drainage

“Measuring streamflow along this river is complicated st

due its physical location, which is in the backwater of
the much larger Charles River basin, as well as the
numerous hydraulic restrictions...” - USACE 2016



