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21,000 acre watershed

a land area that channels water
to rivers, lakes, and oceans.
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Pleasant Bay Resource
Managemenl Plan

Marine Water
Recharge Area
(Watershed)

Pleasant Bay
Watershed

« Groundwater on Cape
moves on average 1 ft/day.

« Water discharged on a
property 4 mile from the
estuary would take 3.6 years
to reach the estuary.
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Figurc 3 Pleasant Bay Subwatershed Delineation
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Local officials and Friends of Pleasant Bay, Inc.
nominated ACEC - designated 1987

*Towns adopted Resource Management Plan, 1998

*Pleasant Bay Alliance established — intergovernmental
organization of Brewster, Chatham, Harwich & Orleans

ittee — appointed representatives




and Orleans, Maminmtts

Massachusetts Department
of Environmental

MANAGEMENT S

Massachusetts Coastal Zone

PI Q L\ I Management

April, 1998

Updated in 2003, 2008, 2013, 2018, & 2020

Prepared for
The Plcasant Bay

The Pleasant Bay Technical
‘Advxsory Commxttce md




« Watershed Management
« Water Quality Monitoring

ological Inventory
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Ecological Monitoring

» Aerial photography
o Intertidal Habitat & Sediment Assessment
o Freshwater Resource assessment

* Massachusetts Estuaries Project (MEP)

Waterways Management

. Coordinated harbor patrols

. PWC management

*  Increased/coordinated navigational aids

oreline Structures

ate docks and piers




1965-1967 DMF — Marine Resources
Inventory; 3 stations

1965 DPH - Bacterial Survey; 45 stations
> Q Classification

>
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Provide comprehensive
background data on Bay water
quality;

Monitor nitfrogen-loading trends;

Provide data for use in policy,
regulatory and educational
applications;
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Hundreds of water samples are taken over each summer sampling
yielding thousands of measurements.

Five key measurements are combined into the “Eutrophication Index”,
a more easily understood indication of water quality:

Poor

There is too much nitrogen pollution in the water.
Underwater habitats are unhealthy for fish and shellfish.
The waterway is not functioning as a viable ecosystem.
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Kescayo Gansett Pond (PBA-15)

Kescayogansett Pond (PBA-15)

pocH

Jood

m
_
_
_
_
V
_
4
¥
_
_
_
_
_
“
_
_
_
_
_
~
_
_
_

=
o o
o

100

= dedoal,
o O O o
M N -

70 A
60 |

xapu| uonesiydosng

1 DIN
N DON

20

15 1| == PON

(7/6w) usbonn 2101

| E—
| |

| |
_ s e
e—— |-
| . L !
| | ﬂ"
| ——
——
| | —
f | | —
, | e
B
|| ———
| | —
| o ———
_ r.l._IH_ e |
_ j‘“r
| E——
1 | m——
m ® _ ——
55 | | s
W =
|
I <L 2 Lt @

(7/6n) uonesuasuay juswbly

p o coO

*QP o
4%@00 ©
Q@ e
® | RO O
..n*.oo l¢]
0e o ©

® PBA-15 Surface
O PBA-15 Bottom

o

@00
® ©0 0
® |O&DO
%OOOOO
00490 le)
_’600
ePpoo ©
_Adoo )
ﬂo Sl 1¢}
@0 _oooo
oo [ ©
o_o e©0 o
| T P
|@co QP
ole PO 00

\

Class SA Waters
Criteria

o

®

| o eo o
| *®8C coo
| e®eeco ©
| ®oe o
| @0 L eSle}
|ee @@ ©
_oo e o
_ eP0 9000
$ @ 0000
| o« €2® 00
_ 980009 o
|e®® e ©
®e®0O QO ©
LR ] eloe]

(o]
o

(o]

12

11
10 A

(/6w) uabAxQ panjossig

Year

Sample Date




T T
& 2 | | ——— O
Q Q.
| runyn, zZ3 | | | | s aV%
_ 7N aea | | _ 3
2z -2
| N E_H_- _ _ | N
| Q%Bﬂz | IH._HM 1 T T i anna
6 T [ —— e —
_ b I L .
) 7
“ A\Qn/ 7_ TI'H | l_\(l||_||| f\\Qn,.
s : e«qw | | — | e —— ,o\ow
3 | & 2 i = | | e— o
o _ 2 | M *UW _ _ R
= _ 0 | | _ | | ‘o
-] o | | IUW | | |t o,
& _ o2 . — | %
—
7, 2 -
ﬂ | \onv _ [ S _ [ — \\an 3
8 | B Q\Q«p b _l_uw _ _ ! — bcnv >
W | 2o _ ‘o | m = | | | | “o
< 8S % ['e= | | | | | T%
g [ 5% ] X3 152 | Lo "3
£ B % 25 | 1e,
o | €8] <& gz | | R B
o 2« % |22 | | | | | 9
> <8 (o
= | & | % 122 | 1Hnn | E—— o
| | < 122 —— | - : - ,erv
Y 58 %
[ | 55 _ 88 | _ | ——— 1 ©
_ _ an _ W.w _ ! _ i %Q..b
% 85 | ; 9 | 2
S ke W 8w Qs
| | & |EE | wemmm—— &2 | —— %
bes |82 S— 8.9 | w1 /<
i % 18 | _ %
_ _ %, er. e iﬂﬂu *H‘ %
poos) _ sey | m.bov | /jw | 1 %&v
PR i e R B e ) i Lo | QQH\ _ _ 1 _ _ _ Q,Q.\
O 00 000000 OO o n o wn o w o w o
CODROBFTHA - o bl & & 13 -~ -
xopu| uoeoiydonng (/6uw) usBoxN |ejoL (7/6n) uotenuzUOY Wbl

® | e © [}
®® ¢ 00 @
o o0, 0Q ©
®e® e O 000
® ®je OO
o0 f &C 00 [e]
°e°® ¢ ©o0 00¢
? Qe Qo0 O
_0 @%00 Oo
® %o O o ©
o9 O &0
® O ® ® oo
/_.860 o
_ooooooo o
o)

® PBA-16 Surface
O PBA-16 Bottom

Class SA Waters
Criteria

Sample Date

g
<
«Q
(=
o
<
S
o
[
0
=
<)
L
o
£
@
Q
=

Station not sampled
2007 - 2009

|
’
!
R
o
o
S

(1/6w) usbBAXQ panjossiq uonelnies usbAXQ 9,




T
* - %nv | | o —T noqw | | — ..mve
anw | | ——— nmm.v | | ——— oh.v
f _ % L | & [ e
< | < I <
; ﬁ % | % | %@
6 | | n——— 5, —
@ 7 7
A w % | T | —
| v o Lo | % | [ %
»ONQ _ — i”; ’0\0 7 _ I.Hn .WNQ
i 4 * 3 | | == | | whae—} o ©
B | f (2N | | A , | | | J&
o] A k\ - ﬁ\
s _ | ‘o _ _ s , _ | N
M [Eonmsng %\Q | | - n:\Q | _ | - mw\&.b
& _ | J nven, | | —— anm | | e—— ove e
g | =2 Te/E
= _ | ot &\an | | fUH @QM | _ | — 0\0”..”
P
-M _ i f—— qeo% | | —r Q.QQ i | | —— %bc
2 | | %Qn/ | [ —— %QQW | | ot @..v
2.
- ] —— | f— o p —
(= | L
_ ‘ o I T T 25 I B B
| * L s | | , 1 e | | | 1
%. L1 %, S
_ | %, | , T SR _ _ 1%
| %, 288 |1  | T L N
_ _ Lo gne | | ] fa® BEL f | e
2 ;
| & gl 0 12 w1 N
| | %, | % L %
poog | ey | Jood | @ | & | 1.2
| | % T | | T %, I ! | N
T R A EA R W 6y T T T (5 T t T Y
SOOI OB I DA - ~ = & & b 3 - =
xapu| uoneoiydosng (71/Bw) usbosN [eloL (1/6n) uopenuaouoy juswbld

® WMO-5 Mid
Sample Date

Pochet Upper wmo-5)

Class SA Waters.
Criteria

12
AT
10 +

|
|
|
|
|
!
_
_
_
_
_
_
_
|
|
H
_
_
_
“
|
_
|
|
5

(1/6w) uabBAXQ panjossiq uoneinjes usbAXQ %




Dissolved Inorganic Nitrogen

I 2007 Break
Surface Trend

— — 90% Confidence Interval
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Total Nitrogen

I 2007 Break
Surface Trend

— — 90% Confidence Interval
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A Joint Project of:

Division of
Ecological
Restoration
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Historic photo of earthen fill placement at Orleans Road (Route 28) over
Muddy Creek, facing south toward Chatham circa 1900
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Restricted tidal flushing

Poor water quality
Total Nitrogen TMDL
Bacterial TMDL

Wetlands impacts

Loss of marine wetlands
ion of invasive species

PRE-BRIDGE CONDITIONS




Alternatives - Chatham MEP (2003)

Priority Project — MassDER Wetland Restoration
Program (2008)

Hydrodynamic Model = optimal opening (2009)

Water Quality & Resource Assessments -
Confirmed Benefits (2010-2012)

atives =2 single span bridge (2012)

RESTORATION ASSESSMENT



Increased Sali

Reduction of Invasive Stands - ;
Improved Biodiversity

e

Expansion of Tidal Mud Flats and
Low Marsh Communities

New and Expanded Brackish & High
Marsh Communities

Improved Habitat for several High
Priority Species/Populations of
migratory waterfowl & other
migratory species
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Pre-Restoration
NWI Wetlands
Classifications Post-Restoration

NWI Wetlands Classifications
[ | Estuarine Intertidal Emergent 7Py N G

I Estoarine Subtidal = L) u . [ ] Estuarine Intertidal Emergent

[ Patustine Aquatc Bed b . \ [ Estuarine Intertidal Forested

I Paiustine Emergent \ \ 3 { I Estuarine Intertidal Scrub Shrub

[ Paivstine Forested X " . I Estuarine Subtidal Unconsolidated Bottom
[ Potustrine Scrub Shrub ! Mo € )

I Rverine Tidal

)

..‘.‘,‘, b'i/ < \ ¥ — 7 = DA A / 5 \

¢ r e { A7 S0 - £ X e -
500 1,000 Feet [ ) \ 0 500 1000 Feet [

% ? g o ™ O.

T e 1 K& 7 Al Ne

PRE- AND POST WETLANDS



WA

Fish Passage Oppc

eel, Alewife, White Perch,
Blue Crab.

Increased Tidal Exchange Will Improve
Water and Habitat Quality

Improved Shellfish habitat (formerly @
robust habitat for guahog (Mercenaria
mercenaria);

ro




June 11, 2017

Photos Courtesy of
Spencer Kennard
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Muddy Creek Restoration
Project Culvert Opened
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Muddy Creek - Upper (PBA-54)

Muddy Creek (PBA-5)
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Continuing Work...

*Study shoreline dynamics and measure
change

vide approach to dredge material




Continuing Work...
«Update land-use and water quality models

«Evaluate changes to strengthen wetlands
protection

shwater & intertidal habitats
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