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APPENDIX ¢ SUMMARY PAGES—NORTH ATLANTIC

ESTUARY SUMMARIES

This appendix contains one-page summaries for the 141 Atlantic, Gulf of Mexico and Pacific) and are listed
systems included in the study which include the status alphabetically within the region. These summary pages are
and trends of eutrophic conditions, a salinity zone map, produced automatically from the NEEA online survey and
and data describing watershed and estuary characteristics. are accessible for download at http://ian.umces.edu/neea.

They are organized by region (North, Mid and South

Figure A1: Example of an estuary summary page; after data and summary texts are entered by survey participants,
symptom expressions for each indicator are calculated and incorporated in to a summary.

Indicates confidence in overall
eutrophic condition rating.

Delaware Inland Bays

: SUMMARY W
Summary. 0. estuary The Delaware Inland Bays are characterized by moderate chlorophyll-a concentrations, high
characterlstlcs, en[ered macroalgal abundances and a low frequency of nuisance/toxic blooms. Dissolved oxygen is Jow
. ", N . " Delaware Inland Bays
b DA overal_l l?u[ in the mixing zone, concentrations reflect severe hypoxia. SAV does not occur i e
y survey par p 3 the mixing zone and macroalgae in the seawater zone prevents SAV growth. I:miz!dd ez
[ Mixing Zone Sehoboth 8oy
— ) . - I el e Map of estuarine area
Influencing Factors Eutrophic Conditions %% FE .
Low EXP - Estuary has a low Primary symptoms high but B and Salmlty zones.

capacity to dilute or flush
nutrients.

problems with more serious
secondary symptoms still not
being expressed.

Indian River Bay

Assessment categories;
color of outside band
indicates the actual

rating for the estuary. Futgre Outlook ASSETS Ratmg.
Nutrient related symptoms Assessment of Estuarine
observed in the estuary will Trophic Status based on the
most likely stay the same. three factors evaluated in
NEEA.
Indicates salinity zone Influence/eutro/future Unknown Low Modlow  Moderate  Mod High High Reliability and Confidence
Yy
CCoO = == O == ? * ded  dededk
of the estuary. ASSETS Unknown  High Good  Moderate  Poor Bad Unknown Low Moderate High
EUTROPHIC C
Delaware Inland Bays Overall Eutrophic Condition of Delaware Inland Bays
[ Tial Fresh -0% W Mixing - 16.25°% B75% o
. | ¢8|  Moderate _ || Moderate High Highi - .
Overall eutrophic condition
Moderate Low Moderate High [ (oEc), calculated from the
eutrophic symptom
AUtomatica”y generated Low ‘ Moderate Low Moderate High ‘ expressions below.
conceptual diagram, based GovSoamaiy 03 ModmmeSeomimy 05 Honsecniey 10
upon symptom expression Symptom
. . Expressions
ratings. These ratings are 3 Wiov 009 Primary symptoms (left)
1 1 0 Z loderate Low
derlfved from calculations } LV g el E:n:m;;z.m are averaged and
erformed when data are Inputs Symptom Expressions 2 . B i ;
P A o S Niogen Load Probom Low  Moderae Hgn Unknown Flag | | :* combined by matrix
on g - € High (0.6-1.0) . .
entered by participants I—— carsmyle E A — vt iy with the highest of the
(cADs 1999). ,,imwo,,gm o o 0o o HE Saressons secondary symptoms
Water Color socon | o e 00 Qo i (right) to determine an
[0 chiatow = = = W~ 0- g
O] chla Moderae e Lo OEC rating.
[ chiaHigh Nuisance/Toxic Bloom o \% %’ &P g
O e Wil WA W W W e primary
WATERSHED AND ESTUARY CHARACTERISTICS
Estuary Landuse / Population Watershed Details / Input Loads
Area (km’) 80 Urban (km’) 145 (19.3%) Area (km’) 750
Tidal fresh zone area (km’) 0 Agriculture (km’) 287 (38.3%) Mean elevation (m) 22
Mixing zone area (km’) 13 Forest (km’) 152 (20.3%) Max. elevation (m) 60 NOAA Preliminary
Saltwater zone area (km’) 67 Wetland (km’) 137 (18.3%) Watershed: estuary ratio 9.4 " |
Volume (1,000 x m’) 160,000 Range (km’) 17 (23%) TSS (tonney ) 2,643 || estuarine typology
Depth (m) 2,00 Barren (km’) 12 (1.6%) TN (kgy) 486 database (cADS 1999;
Tide Height (m) 0.22 Total (km’) 750 (1.6%) TP (kgy') 10,011 .
Residence Time (d) 39 Population 68,992 TSS/est. area (tonne km” y") 33 Smith 2003)’
Popn: est. area ratio 862 TN/est. area (kg km 'y 6

TP/est. area (kg km” y") 125
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NATIONAL ESTUARINE EUTROPHICATION ASSESSMENT UPDATE

Blue Hill Bay

SUMMARY

Blue Hill Bay, predominantly seawater, is characterized by low or no problem symptom expression
ratings for all indicators. The bay is periodically affected by offshore Alexandrium blooms,
likely a product of coastal upwelling of nutrients.

Eutrophic Conditions % %%

Level of expression of
eutrophic conditions is

Influencing Factors

Any level nitrogen input and
low to moderate

susceptibility (good ability minimal.

to dilute and flush

nutrients).

Future Outlook ASSETS Rating

Assessment of Estuarine
Trophic Status based on the
three factors evaluated in

Nutrient related symptoms
observed in the estuary are
likely to worsen only

&)
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Influence/eutro/future Unknown Low ModLow  Moderate  Mod High High Reliability and Confidence
— | = — | s— | | ? % ot Totocle
ASSETS Unknown High Good Moderate Poor Bad Unknown Low  Moderate  High
EUTROPHIC CONDITION
Blue Hill Bay Overall Eutrophic Condition of Blue Hill Bay
[ Tidal Fresh - 0.2% W Mixing - 0.6% Ml seawater - 99.2% 0
2 .
=3 Moderate Moderate High -
06
%E Moderate Low Moderate -
Y ——
g_g- Moderate Low Moderate High
&

0 Low Secondary 0.3 Moderate Secondary 0.6 High Secondary 10
1.0
Symptom Expressions
? Unknown
e [ Low/No Problem (0-0.3)
o
>g . Moderate Low
2 06 [ Moderate (0.3-0.6)
In mptom EXx| ion: 2
puts No Sy ptol press I 13 . Moderate High
—=3¥ Nitrogen Load Problem Low Moderate High Unknown Flag w
. ._._., o 3 [l High (0.6-1.0)
3 Phosphorus Load Chlorophyll a K oS ‘g 034 = Overall Primary
7 @ : &Secondary
Dissolved Oxygen . . . ‘ Expressions
n Overall Eutrophic
Water Color Secchi ik Condition
[ chiaLow o A .b: 0
Macroalgae
] chiaModerate & M R w8 " i )
.
[] chiaHigh Nuisance/Toxic Bloom S '.:..:' : N PR >o
[L] chiaNoEntry/ VWD e Primary Symptoms Secondary Symptoms
Unknown/Flag e m v’w m m Vw

WATERSHED AND ESTUARY CHARACTERISTICS

Landuse / Population

Estuary

Area (km’) 317 Urban (km’) 73 (4%)
Tidal fresh zone area (km’) <1 Agriculture (km®) 23 (1.3%)
Mixing zone area (km’) 2 Forest (km’) 1,502 (83.3%)
Saltwater zone area (km’) 314 Wetland (km”) 129 (7.2%)
Volume (1,000 x m’) 7,249,790 Range (km’) 75 (4.2%)
Depth (m) 22.87 Barren (km”) 0(0%)
Tide Height (m) 3.11 Total (km’) 1,803 (0%)
Residence Time (d) 28 Population 14,310
Popn: est. area ratio 45
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Watershed Details / Input Loads

Area (km”) 1,964

Mean elevation (m) 96

Max. elevation (m) 396
Watershed: estuary ratio 6.2

TSS (tonney ') 11,600

TN (kgy") 600,000

DIP (kgy") Unknown

TSS/est. area (tonne km” y") 37

TN/est. area (kg km’ y]) 1,893

DIP/est. area (kg km”y") Unknown



APPENDIX ¢ SUMMARY PAGES—NORTH ATLANTIC

Boston Harbor

SUMMARY

Boston Harbor has a low eutrophic expression and has improved considerably since the last
survey. Large reductions in wastewater nitrogen and phosphorus loadings have led to decreased
nutrient concentrations in the water column, decreased chlorophyll-a concentrations, increased
dissolved oxygen and benthic invertebrate diversity.

Eutrophic Conditions % %%

Level of expression of
eutrophic conditions is

Influencing Factors

Any level nitrogen input and
low to moderate

susceptibility (good ability minimal.

to dilute and flush

nutrients).

Future Outlook ASSETS Rating

Boston Harbor

Nutrient related symptoms Assessment of Estuarine

) ©

©

observed in the estuary are Trophic Status based on the %X,ﬁﬁ:sh P
likely to substantially three factors evaluated in = uing Zone | Kiometers
worsen. NEEA. eawater Zone | 0 15 3
Influence/eutro/future Unknown Low ModLow  Moderate  Mod High High Reliability and Confidence
— || | ] — = | ? & do et
ASSETS Unknown High Good Moderate Poor Bad Unknown Low  Moderate High
EUTROPHIC CONDITION
Boston Harbor Overall Eutrophic Condition of Boston Harbor
[ Tidal Fresh - 0% W Mixing - 1.1% [l seawater - 98.9% 0
=l .
=3 Moderate Moderate High -
0.6
§ E Moderate Low Moderate -
203 [ ——
g_g- Moderate Low Moderate High
&
0 Low Secondary 0.3 Moderate Secondary 0.6 High Secondary 1.0
10 Symptom Expressions
? Unknown
e [ Low/No Problem (0-0.3)
o
z . Moderate Low
) % 06 [[] Moderate (0.3-06)
|npUtS No Symptom EXpI'eSSIOnS g . Moderate High
i Problem L Moderate  High ~ Unk Fi ]
> g ox - EE Brmooro
3 Phosphorus Load Chlorophyll a e Ky %S S sl = Overall Primary
> ) &S d
Dissolved Oxygen ? ® Expressions
Water Color Secchi l 5 ncc)Z:LTtl:;u"ophic
[ chiaLow Lo ’L7 J‘: 0-
] chiaModerate Macroalgae ok R w8 % )
[] chiaHigh Nuisance/Toxic Bloom ] -. o gum v ¥
[ ﬁ::(:::nli"l':;” o m vw m vw7 VWF Primary Symptoms Secondary Symptoms
WATERSHED AND ESTUARY CHARACTERISTICS
Estuary Landuse / Population Watershed Details / Input Loads
Area (km”) 186 Urban (km’) 1,272 (78.9%) Area (km”) 1,623
Tidal fresh zone area (km’) 0 Agriculture (km®) 23 (1.4%) Mean elevation (m) 48
Mixing zone area (km”) 2 Forest (km’) 316 (19.6%) Max. elevation (m) 166
Saltwater zone area (km’) 184 Wetland (km”) 0 (0%) Watershed: estuary ratio 8.7
Volume (1,000 x m’) 1,162,500 Range (km’) 0 (0%) TSS (tonney ') 135,000
Depth (m) 6.25 Barren (km”) 0 (0%) TN (kgy") 1,200,000
Tide Height (m) 2.87 Total (km’) 1,611 (0%) DIP (kgy") 14,000
Residence Time (d 2 Population 1,933,170 TSS/est. area (tonne km” '1) 726
P y
Popn: est. area ratio 10,393 TN/est. area (kg km”y") 6,452
DIP/est. area (kg km” y" 75
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NATIONAL ESTUARINE EUTROPHICATION ASSESSMENT UPDATE

Cape Cod Bay

SUMMARY

Cape Cod Bay is characterized by a high chlorophyll-a symptom expression, an increase from the
1999 rating of moderate. The macroalgae symptom rating is moderate, while nuisance/toxic
bloom symptom expression remains low. Dissolved oxygen levels have remained at healthy levels
since the 1999 assessment.

P e
Cape Cod Bay g

Salinity Zones

[ Tidal Fresh Zone

[ Mixing Zone

Il Seawater Zone

Kilometers
0 5 10

Eutrophic Conditions %

Primary symptoms high but
problems with more serious
secondary symptoms still not
being expressed.

Influencing Factors

Nutrient load is unknown and
influencing factors cannot be
calculated.

Future Outlook
Nutrient related symptoms
observed in the estuary are
likely to substantially

ASSETS Rating

Assessment of Estuarine
Trophic Status based on the
three factors evaluated in

© ©

worsen. NEEA.
Influence/eutro/future Unknown Low ModLow  Moderate  Mod High High Reliability and Confidence
— | m— | — — == | ? % ol foclocle
ASSETS Unknown High Good Moderate Poor Bad Unknown Low  Moderate High
EUTROPHIC CONDITION
Cape Cod Bay Overall Eutrophic Condition of Cape Cod Bay
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? Unknown
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o
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2 06 [ Moderate (0.3-0.6)
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" Problem Low Moderate High Unknown Flag i} . Moderate High
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WATERSHED AND ESTUARY CHARACTERISTICS

Watershed Details / Input Loads

Landuse / Population

Estuary

Area (km”) 1,439 Urban (km’) 142 (27%) Area (km”) 566

Tidal fresh zone area (km’) 0 Agriculture (km®) 5(1%) Mean elevation (m) 20

Mixing zone area (km”) 0 Forest (km’) 319 (60.3%) Max. elevation (m) 107
Saltwater zone area (km’) 1,439 Wetland (km”) 47 (8.8%) Watershed: estuary ratio 0.4

Volume (1,000 x m’) 32,463,840 Range (km’) 16 (2.9%) TSS (tonney ') 6,730

Depth (m) 22.56 Barren (km”) 0(0%) DIN (kgy") Unknown

Tide Height (m) 2.78 Total (km’) 528 (0%) DIP (kgy") Unknown

Residence Time (d) 34 Population 83,727 TSS/est. area (tonne km” y™) 5

Popn: est. area ratio 58 DIN/est. area (kgkm”y") Unknown

DIP/est. area (kg km” y" Unknown
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Casco Bay

SUMMARY

APPENDIX e

There were inadequate data to assess the eutrophic condition of Casco Bay. Seawater zone (99%
of total area) SAV data show a slight gain since the 1999 study. Long-lasting toxic algae

blooms affect the bay. These are likely due to coastal upwelling of nutrients, that typically

begin offhore and advect into the bay, but they are an emerging problem.

Influencing Factors

Any level nitrogen input and
low to moderate
susceptibility (good ability
to dilute and flush
nutrients).

Future Outlook
Nutrient related symptoms
observed in the estuary are
likely to worsen only

Eutrophic Conditions %

An Unknown Overall Eutrophic
Condition expression will
occur if either the Primary

or Secondary overall symptom
expression is Unknown.

ASSETS Rating

Assessment of Estuarine
Trophic Status based on the
three factors evaluated in

© @

SUMMARY PAGES—NORTH ATLANTIC

Casco Bay

Salinity Zones

[ Tidal Fresh Zone

[ Mixing Zone

Il Seawater Zone
N

Kilometers
0 35 7

minimally. NEEA.
Influence/eutro/future Unknown Low ModLow  Moderate  Mod High High Reliability and Confidence
— || | — — = | ? o8 ofe o ofe e %
ASSETS Unknown High Good Moderate Poor Bad Unknown Low  Moderate High
EUTROPHIC CONDITION
Casco Bay Overall Eutrophic Condition of Casco Bay
[ Tidal Fresh - 0% Wl Mixing - 0.5% Ml seawater - 99.5% 1.0
E”E Moderate Moderate High -
0.6
§§ Moderate Low Moderate -
E0.3
3 Low Moderate Low Moderate High
0 Low Secondary 0.3 Moderate Secondary 06 High Secondary 10
10 Symptom Expressions
? Unknown
E [ Low/No Problem (0-0.3)
1_:»“ % . Moderate Low
- é 06 [[] Moderate (0.3-06)
Inputs No Symptom Expressions 2 Bl Moderate High
=¥ Nitrogen Load Problem Low Moderate High Unkn:wn Fla; ug B ior 0610
~s¥ Phosphorus Load Chlorophyll a o el ¥ ool AR5 'é. 03+ == Overall Primary
Dissolved Oxygen ’ @ Expression;
Water Color Secchi ? ? n0ver§|! Eutrophic
oL »L, J.F Condition
[ chiatow =) o 5 0
[ chiaModerate Macroalgae m ”M “ “ "y 9
[ chiaHigh Nuisance/Toxic Bloom o Y <
[ 3::(:0’?"/5;:;’/ o m M m VW? VWF Primary Symptoms Secondary Symptoms
WATERSHED AND ESTUARY CHARACTERISTICS
Estuary Landuse / Population Watershed Details / Input Loads
Area (km”") 427 Urban (km’) 365 (16.6%) Area (km”) 2,561
Tidal fresh zone area (km’) 0 Agriculture (km”) 249 (11.3%) Mean elevation (m) 108
Mixing zone area (km”) 2 Forest (km’) 1,562 (70.9%) Max. elevation (m) 584
Saltwater zone area (km’) 425 Wetland (kmz) 26 (1.2%) Watershed: estuary ratio 6.0
Volume (1,000 x m’) 5,141,080 Range (km’) 0 (0%) TSS (tonney ) 65,700
Depth (m) 12.04 Barren (km”) 0(0%) DIN (kgy") 990,000
Tide Height (m) 2.75 Total (km’) 2,201 (0%) DIP (kgy") Unknown
Residence Time (d) 10 Population 193,458 TSS/est. area (tonne km”y") 154
Popn: est. area ratio 453 DIN/est. area (kgkm”y") 2,319
DIP/est. area (kg km” y") Unknown
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NATIONAL ESTUARINE EUTROPHICATION ASSESSMENT UPDATE

Damariscotta River

SUMMARY Damariscotta River
. . . . Salinity Zones %
Insufficient data were available to fully assess the Damariscotta River. There are no [ Tidal Fresh Zone

[ Mixing Zone
[ ] Seawﬁer Zone
= o

macroalgae or dissolved oxygen problems. Though nuisance/toxic blooms are a frequent problem,
they originate offshore and advect into this system. In 1999, chlorophyll-a concentrations
were moderate and dissolved oxygen levels were not a problem.

Influencing Factors Eutrophic Conditions %
Nutrient load is unknown and Level of expression of

influencing factors cannot be eutrophic conditions is
calculated. minimal.

Future Outlook ASSETS Rating
Nutrient related symptoms Assessment of Estuarine
observed in the estuary will Trophic Status based on the
most likely stay the same. three factors evaluated in

NEEA.
Influence/eutro/future Unknown Low ModLow  Moderate  Mod High High Reliability and Confidence
— || | s— — | s— | | ? * L33 sk
ASSETS Unknown High Good Moderate Poor Bad Unknown Low  Moderate High
EUTROPHIC CONDITION
Damariscotta River Overall Eutrophic Condition of Damariscotta River
[ Tidal Fresh - 0% W Mixing - 5% Ml seawater - 95% 10
> .
=3 Moderate Moderate High -
056
43
$E Moderate
§ o
0.3
gé‘- MOderate High
&

High Secondary 1.0

Low Secondary Moderate Secondary

Symptom Expressions
? Unknown

[ Low/No Problem (0-0.3)
. Moderate Low
[ Moderate (0.3-0.6)
. Moderate High
[ High (0.6-1.0)

== Overall Primary

&Secondary
Expressions
7 7 9 n Overall Eutrophic

Condition

Primary Symptoms Secondary Symptoms

Symptom Expression Value

WATERSHED AND ESTUARY CHARACTERISTICS

Estuary Landuse / Population Watershed Details / Input Loads

Area (km’) 53 Urban (km’) 5(2.5%) Area (km’) 365

Tidal fresh zone area (km’) 0 Agriculture (km®) 18 (8.6%) Mean elevation (m) 47

Mixing zone area (km’) 3 Forest (km’) 181 (86.4%) Max. elevation (m) 198
Saltwater zone area (km’) 50 Wetland (km”) 5(2.5%) Watershed: estuary ratio 6.9

Volume (1,000 x m’) 679,460 Range (km”) 0 (0%) TSS (tonney”) 3,080

Depth (m) 12.82 Barren (km”) 0 (0%) DIN (kgy") Unknown

Tide Height (m) 2.74 Total (km’) 210 (0%) DIP (kg y) Unknown

Residence Time (d) 1 Population 7,011 TSS/est. area (tonne km’ y') 58

Popn: est. area ratio 132 DIN/est. area (kgkm”y") Unknown

DIP/est. area (kg km” y") Unknown
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APPENDIX ¢ SUMMARY PAGES—NORTH ATLANTIC

Englishman/Machias Bay

SUMMARY Englishman/Machias Bay
. . .. . . Salinity Zones

No data were available to assess the eutrophic condition of Englishman/ Machias Bay. In the ] idal Fresh Zone

1999 assessment, it was characterized by moderate symptom expressions of chlorophyll-a and I Vixing Zone

nuisance/toxic blooms, high macroalgal abundance, and healthy dissolved oxygen levels. Coastal I Seawater Zone

Kilometers
0 25 5

upwelling was suggested as a significant nutrient source.

Influencing Factors Eutrophic Conditions %

Nutrient load is unknown and An Unknown Overall Eutrophic
influencing factors cannot be Condition expression will
calculated. occur if either the Primary

or Secondary overall symptom
expression is Unknown.

ASSETS Rating
Assessment of Estuarine
Trophic Status based on the
three factors evaluated in

Future Outlook

An Unknown Future Outlook
expression will occur if the
Expected Changes In Nutrient

@@

Load by 2020 is Unknown. NEEA.
Influence/eutro/future Unknown Low Mod Low  Moderate  Mod High High Reliability and Confidence
— || == — | s— | | ? o ) et
ASSETS Unknown High Good Moderate Poor Bad Unknown Low  Moderate High
EUTROPHIC CONDITION
Englishman/Machias Bay Overall Eutrophic Condition of Englishman/Machias Bay
[ Tidal Fresh - 0% W Mixing - 2% Ml seawater - 98% 10
z .
=3 Moderate Moderate High -
06
2>
5E Moderate
. -

High Secondary 1.0

Low Secondary Moderate Secondary

Symptom Expressions
? Unknown

[ Low/No Problem (0-0.3)
. Moderate Low

0.6 [ Moderate (0.3-0.6)

. Moderate High

[ High (0.6-1.0)

== Overall Primary
&Secondary

Symptom Expression Value

Expressions

? ? ? ? ? I overail Eutrophic

Condition

Primary Symptoms Secondary Symptoms

WATERSHED AND ESTUARY CHARACTERISTICS

Estuary Landuse / Population Watershed Details / Input Loads

Area (km’) 225 Urban (km’) 23 (1%) Area (km’) 2,445

Tidal fresh zone area (km’) 0 Agriculture (km’) 96 (4.2%) Mean elevation (m) 73

Mixing zone area (km”) 5 Forest (km’) 1,927 (83.9%) Max. elevation (m) 299
Saltwater zone area (km’) 221 Wetland (km”) 225 (9.8%) Watershed: estuary ratio 109

Volume (1,000 xm’) 2,574,000 Range (km’) 26 (1.1%) TSS (tonney’) 30,200

Depth (m) 11.44 Barren (km”) 0 (0%) DIN (kgy") Unknown

Tide Height (m) 375 Total (km”) 2,297 (0%) DIP (kgy")  Unknown

Residence Time (d) 5 Population 7,386 TSS/est. area (tonne km” y™) 134

Popn: est. area ratio 33 DIN/est. area (kg km”y") Unknown

DIP/est. area (kg km” y") Unknown
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NATIONAL ESTUARINE EUTROPHICATION ASSESSMENT UPDATE

Great Bay

SUMMARY Great Bay

InG B . in di Ived i N . h d h 20 Salinity Zones

n Great Bay, increases in dissolved inorganic nitrogen have occurred over the past 20 years. L [ —
Increases in chlorophyll a and turbidity have been identified with augmented eutrophication in [ Mixing Zone
the inner estuary. As a result, eelgrass biomass has declined by 70% in the last 10 years and [ JSEmrtar e

the occurrence of nuisance macroalgae is becoming more evident. Kilometers
w E 0 2 4
f —

S

Eutrophic Conditions % %%

Primary symptoms high but
problems with more serious
secondary symptoms still not
being expressed.

Influencing Factors

Any level nitrogen input and
low to moderate
susceptibility (good ability
to dilute and flush
nutrients).

Future Outlook ’ ASSETS Rating

Nutrient related symptoms Assessment of Estuarine
observed in the estuary are Trophic Status based on the
likely to substantially three factors evaluated in

© ©

worsen. NEEA.
Influence/eutro/future Unknown Low ModLow  Moderate  Mod High High Reliability and Confidence
CO Em s O e . ? o st sk
ASSETS Unknown High Good Moderate Poor Bad Unknown Low  Moderate  High
EUTROPHIC CONDITION
Great Bay Overall Eutrophic Condition of Great Bay
[ Tidal Fresh - 0% W Mixing - 49% Ml seawater - 51% 0
g»? Moderate Moderate High -
0.6
§ E Moderate Low Moderate -
203
:f Low Moderate Low Moderate High
0 Low Secondary 0.3 Moderate Secondary 0.6 High Secondary 10
107 Symptom Expressions
? Unknown
e [ Low/No Problem (0-0.3)
]vb'{vv ‘{"rll' % . Moderate Low
ek 2 o6 [[] Moderate (0.3-06)
Inputs No Symptom Expressions 2 Bl Vocerate High
; Problem L Modi High  Unk Fla ] cderate ™
b “ ow _._irate - nn:wn ; g [ High 06-1.0)
—=3 Phosphorus Load Chlorophyll a R S AN A g .l — Overall Primary
> &Seconda
Dissolved Oxygen 7 @ Expressior:z
Water Color Secchi . i nogj'j"i';“"”’hm
[ chiatow J‘ - = ’L: o 0- Lo
] chiaModerate Macroalgae ok R w R % )
[] chiaHigh Nuisance/Toxic Bloom ] -. a2 e v ¥
| E:L:::nli'l':;” o m vw m m vw7 VWF Primary Symptoms Secondary Symptoms
WATERSHED AND ESTUARY CHARACTERISTICS
Estuary Landuse / Population Watershed Details / Input Loads
Area (km”) 47 Urban (km’) 477 (19.2%) Area (km”) 2,555
Tidal fresh zone area (km’) 0 Agriculture (km®) 202 (8.1%) Mean elevation (m) 102
Mixing zone area (km”) 23 Forest (km’) 1,740 (70%) Max. elevation (m) 470
Saltwater zone area (km’) 24 Wetland (km”) 65 (2.6%) Watershed: estuary ratio 54.4
Volume (1,000 x m’) 177,660 Range (km’) 3(0.1%) TSS (tonney ') 48,800
Depth (m) 3.78 Barren (km”) 0 (0%) DIN (kgy") 905,000
Tide Height (m) 238 Total (km’) 2,486 (0%) DIP (kgy") Unknown
Residence Time (d) 1 Population 236,203 TSS/est. area (tonne km” y™) 1,038
Popn: est. area ratio 5,026 DIN/est. area (kg km”y") 19,255

1
Unknown

DIP/est. area (kg km” y
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APPENDIX ¢ SUMMARY PAGES—NORTH ATLANTIC

Hampton Harbor

SUMMARY

Hampton Harbor has an overall eutrophic condition of moderate due to low chlorophyll-a, high
macroalgae and low secondary symptoms. There are no low dissolved oxygen problems, but there
are some infrequent blooms nuisance/toxic algae. Hampton Harbor has increased slightly in
eutrophic condition since the 1999 assessment.

Influencing Factors Eutrophic Conditions %%
Nutrient load is unknown and Primary symptoms high but
influencing factors cannot be problems with more serious
calculated. secondary symptoms still not

being expressed.

[
Hay’npton Harbor

7
Salinity Zones

Tidal Fresh Zone
Mixing Zone
Seawater Zone

Future Outlook
Nutrient related symptoms

ASSETS Rating

Assessment of Estuarine @

observed in the estuary are Trophic Status based on the ;
likely to worsen only three factors evaluated in ') ’g',, .J\LE Kiomelers
minimally. NEEA. | s -
Influence/eutro/future Unknown Low ModLow  Moderate  Mod High High Reliability and Confidence
— | m— | — — == | ? % ol foclocle
ASSETS Unknown High Good Moderate Poor Bad Unknown Low  Moderate  High
EUTROPHIC CONDITION
Hampton Harbor Overall Eutrophic Condition of Hampton Harbor
[ Tidal Fresh - 0% W Mixing - 2.3% Ml seawater - 97.7% 0
2| »
= Moderate Moderate High -
0.6
§ E Moderate Low Moderate -
203
3 Low Moderate Low Moderate High
&
0 Low Secondary 0.3 Moderate Secondary 0.6 High Secondary 10
10 Symptom Expressions
? Unknown
e [ Low/No Problem (0-0.3)
o
z . Moderate Low
— ) % 06 [[] Moderate (0.3-06)
o o omEenEEes | ] e
i ow lerate I Inknown
—=94 Nitrogen Load ° g iy ; g [ High (0.6-1.0)
—3¥ Phosphorus Load Chlorophyll a % dp 9 55 oS g ] — Overal Primery
> ) &S d
Dissolved Oxygen 7 @ Ex:rceos:i;r?s/
Water Color Secchi l ng)g:;ziitlil;ulrophic
[ chiatow 0-
[ chiaModerate BRI W -
’ ; ’ o 984 (o]
[] chiaHigh Nuisance/Toxic Bloom e °
[L] chlaNoEntry/ .
UnknowniFiag SAV m vw m Primary Symptoms Secondary Symptoms
WATERSHED AND ESTUARY CHARACTERISTICS
Estuary Landuse / Population Watershed Details / Input Loads
Area (km’) 3 Urban (km’) 21 (16.7%) Area (km’) 124
Tidal fresh zone area (km’) 0 Agriculture (km®) 21 (16.7%) Mean elevation (m) 18
Mixing zone area (km”) <1 Forest (km’) 65 (52.1%) Max. elevation (m) 60
Saltwater zone area (km’) 3 Wetland (km”) 18 (14.6%) Watershed: estuary ratio 413
Volume (1,000 x m’) 2,610 Range (km’) 0 (0%) TSS (tonney ') 3,540
Depth (m) 0.87 Barren (km”) 0(0%) DIN (kgy") Unknown
Tide Height (m) 2.53 Total (km’) 124 (0%) DIP (kgy") Unknown
Residence Time (d) 0 Population 20,089 TSS/est. area (tonne km” y™) 1,180
Popn: est. area ratio 6,696 DIN/est. area (kgkm”y") Unknown
DIP/est. area (kg km” y") Unknown
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Kennebec/Androscoggin River

SUMMARY Kennebec/
/Androscoggin Rivers
Insufficient data were available to assess the eutrophic condition of the Kennebec/Androscoggin Salinity Zones
River estuary. However, chlorophyll-a and dissolved oxygen concentrations in the mixing and [___1Tidal Fresh Zone
- Mo 3
seawater zones (34% of total area) reflect low symptom expressions. = S

Influencing Factors
Nutrient load is unknown and
influencing factors cannot be
calculated.

Future Outlook

An Unknown Future Outlook
expression will occur if the
Expected Changes In Nutrient

Kilometers
0 3 6

Eutrophic Conditions *
An Unknown Overall Eutrophic
Condition expression will

occur if either the Primary

or Secondary overall symptom
expression is Unknown.

ASSETS Rating
Assessment of Estuarine
Trophic Status based on the
three factors evaluated in

@
®

Load by 2020 is Unknown. NEEA.

Influence/eutro/future Unknown Low ModLow  Moderate  Mod High High Reliability and Confidence
CO Ewm s O e . ? o doste st

ASSETS Unknown High Good Moderate Poor Bad Unknown Low  Moderate High

EUTROPHIC CONDITION

[ Tidal Fresh - 56.7%

Kennebec/Androscoggin River
[ Mixing - 33.8%

Overall Eutrophic Condition of Kennebec/Androscoggin River

o Moderate
Primary w Primary o Primary o

W seawater - 9.5%

Moderate

High

Moderate High

Moderate

03 Moderate Secondary

Moderate High

Low

=)

High Secondary 1.0

Low Secondary

Symptom Expressions
? Unknown

[ Low/No Problem (0-0.3)
[ Moderate Low

[[] Moderate (0.3-0.6)

. Moderate High

M High (0.6-1.0)

=== Qverall Primary
&Secondary
Expressions

Symptom Expression Value

n Overall Eutrophic
Condition

2 ?2)?2 ? 2

LK BN K.

Primary Symptoms Secondary Symptoms

WATERSHED AND ESTUARY CHARACTERISTICS

Estuary

Area (kmz)

Tidal fresh zone area (km’)
Mixing zone area (km’)
Saltwater zone area (km’)
Volume (1,000 x m’)
Depth (m)

Tide Height (m)

Residence Time (d)
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76

43

26

7

476,520
6.27
1.69

4

Landuse / Population Watershed Details / Input Loads

Urban (km”) 557 (2.4%) Area (km’) 24,601

Agriculture (km®) 1,342 (5.8%) Mean elevation (m) 336

Forest (km”) 20,352 (88.3%) Max. elevation (m) 1,676
Wetland (km”) 795 (3.4%) Watershed: estuary ratio 323.7

Range (km’) 16 (0.1%) TSS (tonney ) 43,500

Barren (km’) 0 (0%) DIN (kgy')  Unknown

Total (km”) 23,061 (0%) DIP (kgy')  Unknown

Population 426,273 TSS/est. area (tonne km™y™) 572

Popn: est. area ratio 5,609 DIN/est. area (kg km”y") Unknown

DIP/est. area (kg km”y") Unknown
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Massachusetts Bay

SUMMARY

Massachusetts Bay is a coastal embayment characterized by high chlorophyll-a and low
nuisance/toxic bloom symptom expressions. Chlorophyll-a has increased and nuisance/toxic
blooms have decreased since the 1999 assessment. Dissolved oxygen levels have remained
healthy.

Eutrophic Conditions %
Primary symptoms high but
problems with more serious
secondary symptoms still not
being expressed.

Influencing Factors

Any level nitrogen input and
low to moderate
susceptibility (good ability
to dilute and flush
nutrients).

Massachusetts Ba

Future Outlook ASSETS Rating Saiinity Zones
Nutrient related symptoms Assessment of Estuarine @ EET’:L;’;::QZ""S
observed in the estuary are Trophic Status based on the r I Seawater Zone
likely to improve three factors evaluated in y m P
substantially. NEEA. s "
Influence/eutro/future Unknown Low ModLow  Moderate  Mod High High Reliability and Confidence
— || | ] — = | ? o, ofo e st
ASSETS Unknown High Good Moderate Poor Bad Unknown Low  Moderate High
EUTROPHIC CONDITION
Massachusetts Bay Overall Eutrophic Condition of Massachusetts Bay
[ Tidal Fresh - 0% Bl Mixing - 0% Wl Seawater - 100% 10
;—é Moderate Moderate High -
0.6
gg Moderate Low Moderate -
E0.3
3 Low Moderate Low Moderate High
0 Low Secondary 03 Moderate Secondary 0.6 High Secondary 1.0
107 Symptom Expressions
? Unknown
3 [ Low/No Problem (0-0.3)
? (>: . Moderate Low
% 0.6 [ Moderate (0.3-0.6)
Inputs No Symptom Expressions 2 [l Mocerate High
== Nitrogen Load Problem chw M.oi?‘rate High Unf(n:wn lfla; Lg B 0510
=3 Phosphorus Load Chlorophyll a e oS g x 555 s ‘éi | = Overall Primary
5 @ 03 &Secondary
Dissolved Oxygen @ - Expressions
Water Color Secchi i S ? ? ngﬁ;?::;mmphic
[ chiatow Lo ’L" J‘: e =
] chiaModerate Macroalgae e A w ok o r 0
[ chiaHigh Nuisance/Toxic Bloom o -::':':':':: a2 gupm <
Chl a No Entry/ > i
| Unk: U:n IFTag S m VW m m Vw VWF Primary Symptoms Secondary Symptoms
WATERSHED AND ESTUARY CHARACTERISTICS
Estuary Landuse / Population Watershed Details / Input Loads
Area (km’) 768 Urban (km’) 1,616 (76.8%) Area (km’) 553
Tidal fresh zone area (km’) 0 Agriculture (km”) 26 (1.2%) Mean elevation (m) 25
Mixing zone area (km’) 0 Forest (km”) 445 (21.2%) Max. elevation (m) 76
Saltwater zone area (km’) 768 Wetland (km”) 16 (0.7%) Watershed: estuary ratio 0.7
Volume (1,000 x m’) 22,341,120 Range (km’) 0 (0%) TSS (tonney ) 21,300
Depth (m) 29.09 Barren (km’) 0 (0%) TN (kgy') 10,600,000
Tide Height (m) 2.69 Total (km’) 2,103 (0%) DIP (kgy") Unknown
Residence Time (d) 60 Population 341,495 TSS/est. area (tonne km™y™) 28
Popn: est. area ratio 445 TN/est. area (kg km™y") 13,802

DIP/est. area (kg km”y") Unknown
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Merrimack River

Merrimack River

SUMMARY
. . .. . . Salinity Zones
No data were available for assessment of the eutrophic condition of the Merrimack River. In [ Tidal Fresh Zone
the 1999 assessment there was also insufficient data for assessment. The only data available I Mixing Zone
in 1999 were SAV data, showing moderate losses of seagrasses. [ St
N }éilonéeter:

Eutrophic Conditions %

An Unknown Overall Eutrophic
Condition expression will

occur if either the Primary

or Secondary overall symptom
expression is Unknown.

ASSETS Rating
Assessment of Estuarine
Trophic Status based on the
three factors evaluated in

Influencing Factors

Any level nitrogen input and
low to moderate
susceptibility (good ability
to dilute and flush
nutrients).

)
&@f)/%« A

Future Outlook

An Unknown Future Outlook
expression will occur if the
Expected Changes In Nutrient

@@

Load by 2020 is Unknown. NEEA.
Influence/eutro/future Unknown Low ModLow  Moderate  Mod High High Reliability and Confidence
— || | ] — = | ? o ook oo ofe ke
ASSETS Unknown High Good Moderate Poor Bad Unknown Low  Moderate High
EUTROPHIC CONDITION
Merrimack River Overall Eutrophic Condition of Merrimack River
[ Tidal Fresh - 49.5% W Mixing - 50.5% Ml seawater - 0% 19
5 .
BE Moderate Moderate High -
&
06
g2
L Moderate
sa
03
> .
E .g - - MOderate ngh
a
Low Secondary . Moderate Secondary 0.6 High Secondary 1.0
10 Symptom Expressions
? Unknown
s [ Low/No Problem (0-0.3)
S
E . Moderate Low
2 061 [[] Moderate (0.3-06)
<4
13 . Moderate High
w
13 [ High (0.6-1.0)
;Q 0.3 == Overall Primary
& &Secondary
Expressions
7 9 7 7 9 n Overall Eutrophic
4 . . L . Condition

LA BN K.

Primary Symptoms Secondary Symptoms

WATERSHED AND ESTUARY CHARACTERISTICS

Landuse / Population Watershed Details / Input Loads

Estuary

Area (km’)

Area (km’) 16 Urban (km’) 2,139 (17.2%) 13,002

Tidal fresh zone area (km’) 8 Agriculture (km®) 673 (5.4%) Mean elevation (m) 236

Mixing zone area (km’) 8 Forest (km’) 9,513 (76.3%) Max. elevation (m) 1,474
Saltwater zone area (km’) 0 Wetland (km”) 132 (1.1%) Watershed: estuary ratio 812.6

Volume (1,000 x m’) 63,360 Range (km’) 3 (0%) TSS (tonne y") 64,700

Depth (m) 3.96 Barren (km’) 0 (0%) TN (kgy") 9,940,000

Tide Height (m) 2.45 Total (km’) 12,460 (0%) DIP (kgy") Unknown

Residence Time (d) 1 Population 1,767,596 TSS/est. area (tonne km” y™) 4,044

Popn: est. area ratio 110,475 TN/est. area (kg km”y") 621,250

DIP/est. area (kg km”y") Unknown
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Muscongus Bay

SUMMARY

APPENDIX e

SUMMARY PAGES—NORTH ATLANTIC

Data were unavailable to assess the eutrophic condition of Muscongus Bay. However, in the 1999
assessment, the bay was characterized by moderate low overall eutrophic conditions on account
of moderate chlorophyll-a symptom expressions and low expressions of low dissolved oxygen and
nuisance/toxic blooms. Macroalgae was not a problem in this bay.

Influencing Factors

Nutrient load is unknown and
influencing factors cannot be
calculated.

Future Outlook

An Unknown Future Outlook
expression will occur if the
Expected Changes In Nutrient

Eutrophic Conditions %
An Unknown Overall Eutrophic
Condition expression will

occur if either the Primary

or Secondary overall symptom

expression is Unknown.

ASSETS Rating

Assessment of Estuarine
Trophic Status based on the
three factors evaluated in

Muscongus Bay

Salinity Zones

[_] Tidal Fresh Zone
[ Mixing Zone
Il Seawater Zone

Kilometers
0 25 5
——

Load by 2020 is Unknown. NEEA.
Influence/eutro/future Unknown Low ModLow  Moderate  Mod High High Reliability and Confidence
— || | s— — | s— | | ? o ) et
ASSETS Unknown High Good Moderate Poor Bad Unknown Low  Moderate  High
EUTROPHIC CONDITION
Muscongus Bay Overall Eutrophic Condition of Muscongus Bay
[ Tidal Fresh - 0.1% W Mixing - 3.2% Ml seawater - 96.7% 0
> .
=3 Moderate Moderate High -
a
06
2>
& Moderate Low Moderate -
Sa
s
3 Low Moderate Low Moderate High
&
0 Low Secondary 0.3 Moderate Secondary 0.6 High Secondary 10
10 Symptom Expressions
? Unknown
e [ Low/No Problem (0-0.3)
o
/vu" z . Moderate Low
% 061 [[] Moderate (0.3-0.6)
Inputs No Symptom EXpI'eSSiOnS g . Moderate High
) Problem Low Moderate High Unknown Flag i}
—=y4 Nitrogen Load . o o £ [ High (0.6-1.0)
—=3¥ Phosphorus Load Chlorophyll a o el k DA ‘g 03+ == Overall Primary
> &Secondary
Water CO'OF Secchi 9 7 9 9 9 nOveraII Eutrophic
.L ,L-) Jd- L . L Condition
[ chiaLow = = 5 0
[] chiaModerate R Wl WRE W R % )
[] chiaHigh Nuisance/Toxic Bloom -:.-':' -::.:':':'-.: 3 ,:',-:.? .::-:. = & &;*
[L] chiaNoEntry/ ; = Primary Symptoms Secondary Symptoms
Unknown/Flag e m vw m m W vw Ty Symp ry Symp

WATERSHED AND ESTUARY CHARACTERISTICS

Estuary

Area (km’) 201
Tidal fresh zone area (km’) <1
Mixing zone area (km’) 6
Saltwater zone area (km’) 194
Volume (1,000 x m’) 2,468,280

Depth (m) 12.28

Tide Height (m) 2.78
Residence Time (d) 10

Landuse / Population

Urban (km’)
Agriculture (km®)
Forest (km”)
Wetland (km”)
Range (km’)

Barren (km”)

Total (km’)
Population

Popn: est. area ratio

26 (2.7%)
111 (11.5%)
787 (81.3%)
23 (2.4%)
21 (2.1%)
0 (0%)
969 (0%)
25,947
129

Watershed Details / Input Loads

Area (km’)

Mean elevation (m)

Max. elevation (m)
Watershed: estuary ratio
TSS (tonney ')

DIN (kgy)

DIP (kgy")

TSS/est. area (tonne km” y")
DIN/est. area (kg km”y"

)
DIP/est. area (kg km”y")

1,109
82
318

5.5

35,500
Unknown
Unknown

177
Unknown
Unknown
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Narraguagus Bay

SUMMARY

Data were unavailable to assess the eutrophic condition of Narraguagus Bay. In the 1999
assessment, the bay was characterized by a moderate symptom expression for chlorophyll-a and
healthy dissolved oxygen levels in the mixing and seawater zones. Although nusiance/toxic
blooms were rated as high, these originate offshore and advect into the bay.

Influencing Factors Eutrophic Conditions %

Nutrient load is unknown and An Unknown Overall Eutrophic
influencing factors cannot be Condition expression will
calculated. occur if either the Primary

or Secondary overall symptom
expression is Unknown.

ASSETS Rating
Assessment of Estuarine
Trophic Status based on the
three factors evaluated in

Narraguagus Bay

Sallinity Zones

[ Tidal Fresh Zone
[ Mixing Zone
Il Scawater Zone

Kilometers
W%E 0 25 5
——

S

Future Outlook

An Unknown Future Outlook
expression will occur if the
Expected Changes In Nutrient

D
h
q

Load by 2020 is Unknown. NEEA.
Influence/eutro/future Unknown Low ModLow  Moderate  Mod High High Reliability and Confidence
— || | s— — | s— | | ? o ) et
ASSETS Unknown High Good Moderate Poor Bad Unknown Low  Moderate High
EUTROPHIC CONDITION
Narraguagus Bay Overall Eutrophic Condition of Narraguagus Bay
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[ Low/No Problem (0-0.3)
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[ Moderate (0.3-0.6)

. Moderate High

[ High (0.6-1.0)

== Overall Primary
&Secondary

Symptom Expression Value

Expressions

? ? ? ? ? I overail Eutrophic

Condition

Primary Symptoms Secondary Symptoms

WATERSHED AND ESTUARY CHARACTERISTICS

Estuary Landuse / Population Watershed Details / Input Loads

Area (km’) 206 Urban (km’) 16 (1.3%) Area (km’) 1,271

Tidal fresh zone area (km’) <1 Agriculture (km®) 80 (6.5%) Mean elevation (m) 76

Mixing zone area (km’) 4 Forest (km’) 927 (75.5%) Max. elevation (m) 381
Saltwater zone area (km’) 202 Wetland (km”) 155 (12.7%) Watershed: estuary ratio 6.2

Volume (1,000 x m’) 2,029,100 Range (km”) 49 (4%) TSS (tonney”) 14,100

Depth (m) 9.85 Barren (km”) 0 (0%) DIN (kgy')  Unknown

Tide Height (m) 3.46 Total (km’) 1,228 (0%) DIP (kgy") Unknown

Residence Time (d) 4 Population 4,334 TSS/est. area (tonne km” y™) 68

Popn: est. area ratio 21 DIN/est. area (kgkm”y") Unknown

DIP/est. area (kg km” y") Unknown
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Penobscot Bay

SUMMARY

APPENDIX e

Penobscot Bay is characterized by a low symptom expressions for all indicators except SAV for
which no data were available. The overall eutrophic condition rating is low suggesting that
this system has minimal problems with nutrient related water quality problems.

Influencing Factors

Nutrient load is unknown and
influencing factors cannot be
calculated.

Future Outlook

An Unknown Future Outlook
expression will occur if the
Expected Changes In Nutrient

Eutrophic Conditions %
Level of expression of

eutrophic conditions is

minimal.

\\

ASSETS Rating
Assessment of Estuarine
Trophic Status based on the
three factors evaluated in

SUMMARY PAGES—NORTH ATLANTIC

Salinity Zones
[ Tidal Fresh Zone
I Mixing Zone
Il Seawater Zone

Load by 2020 is Unknown. NEEA.
Influence/eutro/future Unknown Low ModLow  Moderate  Mod High High Reliability and Confidence
— || | s— — | s— | | ? o ) et
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EUTROPHIC CONDITION
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WATERSHED AND ESTUARY CHARACTERISTICS

Estuary

Area (km’)

Tidal fresh zone area (km’)
Mixing zone area (km’)
Saltwater zone area (km’)
Volume (1,000 x m’)
Depth (m)

Tide Height (m)
Residence Time (d)

992

<1

34

957

24,442,880
24.64
3.19

29

Landuse / Population

Urban (km’) 487 (2.2%)
Agriculture (km®) 800 (3.6%)
Forest (km”) 18,215 (82.4%)

Wetland (km”)
Range (km’)

Barren (km”)

Total (km’)
Population

Popn: est. area ratio

2,502 (11.3%)
101 (0.5%)
0 (0%)
22,106 (0%)
194,605
196

Watershed Details / Input Loads

Area (km”) 23,241

Mean elevation (m) 222

Max. elevation (m) 1,503
Watershed: estuary ratio 234

TSS (tonney ') 69,000

DIN(kgy")  Unknown

DIP (kgy") Unknown

TSS/est. area (tonne km” y") 70

DIN/est. area (kg km”y") Unknown

DIP/est. area (kg km” y") Unknown

A23



NATIONAL ESTUARINE EUTROPHICATION ASSESSMENT UPDATE

Plum Island Sound

SUMMARY

Plum Island Sound is characterized by high chlorophyll-a and moderate nuisance/toxic blooms
symptom expressions. These symptoms have worsened since 1999. However, dissolved oxygen
levels are healthy and have not changed since the 1999 assessment. A future increase in
nutrient loads is possible due to a growing population.

Influencing Factors

Any level nitrogen input and
low to moderate
susceptibility (good ability
to dilute and flush

Eutrophic Conditions %

Primary symptoms high and
substantial secondary
symptoms becoming more
expressed, indicating

(&

potentially serious problems.

ASSETS Rating
Assessment of Estuarine
Trophic Status based on the
three factors evaluated in

nutrients).

Future Outlook
Nutrient related symptoms
observed in the estuary are
likely to substantially

©

&
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WATERSHED AND ESTUARY CHARACTERISTICS

Landuse / Population

Estuary

Area (km”) 15 Urban (km’) 197 (33.6%)
Tidal fresh zone area (km’) 0 Agriculture (km®) 39 (6.6%)
Mixing zone area (km’) 3 Forest (km’) 293 (50%)
Saltwater zone area (km’) 12 Wetland (km”) 57 (9.7%)
Volume (1,000 x m’) 30,750 Range (km’) 0 (0%)
Depth (m) 2.05 Barren (km”) 0(0%)
Tide Height (m) 2.62 Total (km’) 585 (0%)
Residence Time (d) 0 Population 180,788
Popn: est. area ratio 12,053
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Watershed Details / Input Loads

Area (km”) 597

Mean elevation (m) 26

Max. elevation (m) 91
Watershed: estuary ratio 39.8

TSS (tonney ') 28,700

TN (kgy") 174,000

DIP (kgy") Unknown

TSS/est. area (tonne km” y") 1,913

TN/est. area (kg km”y") 11,600

DIP/est. area (kg km” y" Unknown
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APPENDIX e

Saco Bay

SUMMARY

Insufficient data were available to characterize the eutrophic condition of Saco Bay. However,
the bay is frequently affected by nuisance/toxic blooms. In the 1999 assessment, the bay was
characterized by moderate overall eutrophic conditions based on low chlorophyll-a and
dissolved oxygen symptom expressions but had no macroalgae problems.

Eutrophic Conditions %

An Unknown Overall Eutrophic
Condition expression will

occur if either the Primary

or Secondary overall symptom
expression is Unknown.

Influencing Factors
Nutrient load is unknown and
influencing factors cannot be
calculated.

~ “Saco Bay
Future Outlook ASSETS Rating ’ Salnty Zones
. = [ Tidal Fresh Zone
An Unknown Future Outlook Assessment of Estuarine /D%S I Mixing Zone
expression will occur if the Trophic Status based on the | I Scavater Zono

three factors evaluated in
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Load by 2020 is Unknown. NEEA. 4
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Expressions

n Overall Eutrophic
Condition

Symptom Expression Value

IEN E

LA BN K.

Primary Symptoms Secondary Symptoms

WATERSHED AND ESTUARY CHARACTERISTICS

Landuse / Population Watershed Details / Input Loads

Estuary

Area (km’)

4,593

Area (km’) 49 Urban (km’) 231 (5.2%)
Tidal fresh zone area (km’) 0 Agriculture (km”) 181 (4.1%) Mean elevation (m) 274
Mixing zone area (km’) 3 Forest (km’) 3,916 (88%) Max. elevation (m) 1,873

Saltwater zone area (km’) 46 Wetland (km”) 122 (2.7%) Watershed: estuary ratio 93.7

Volume (1,000 x m’) 494,410 Range (km”) 3(0.1%) TSS (tonney”) 20,600
Depth (m) 10.09 Barren (km”) 0 (0%) DIN (kgy") Unknown
Tide Height (m) 2.67 Total (km’) 4,452 (0%) DIP (kgy") Unknown
Residence Time (d) 7 Population 115,370 TSS/est. area (tonne km” y™) 420
Popn: est. area ratio 2,355 DIN/est. area (kg km”y") Unknown
DIP/est. area (kg km” y") Unknown
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NATIONAL ESTUARINE EUTROPHICATION ASSESSMENT UPDATE

Sheepscot Bay

SUMMARY Sheepscot Bay
f . .. . Salinity Zones
Data were unavailable to assess the eutrophic condition of Sheepscot Bay. However, in the 1999 [ Tidal Fresh Zone
assessment the overall eutrophic condition of the estuary was characterized as moderate high [ Vixing Zone
Il Seawater Zone

based on moderate chlorophyll-a and macroalgae symptom expressions and high expressions of
nuisance/toxic bloom, though dissolved oxygen was not a problem.

N

e

S

Kilometers
0 2 4

Influencing Factors Eutrophic Conditions %
Nutrient load is unknown and An Unknown Overall Eutrophic
influencing factors cannot be Condition expression will
calculated. occur if either the Primary

or Secondary overall symptom
expression is Unknown.

ASSETS Rating ‘

Future Outlook

An Unknown Future Outlook
expression will occur if the
Expected Changes In Nutrient

Assessment of Estuarine
Trophic Status based on the
three factors evaluated in

Load by 2020 is Unknown. NEEA.
Influence/eutro/future Unknown Low ModLow  Moderate  Mod High High Reliability and Confidence
CO Ewm s O e . ? o desle  destest
ASSETS Unknown High Good Moderate Poor Bad Unknown Low  Moderate  High
EUTROPHIC CONDITION
Sheepscot Bay Overall Eutrophic Condition of Sheepscot Bay
[ Tidal Fresh - 0.8% Il Mixing - 4.4% Wl Seawater - 94.8% 0
2 .
=3 Moderate Moderate High -
o
0.6
g2
% .g - MOderate -
¥ -

High Secondary 1.0

Low Secondary Moderate Secondary

Symptom Expressions

? Unknown
s [ Low/No Problem (0-0.3)
g [ Moderate Low
% 0.6 1 D Moderate (0.3-0.6)
o
l%' . Moderate High
E M High (0.6-1.0)
E‘ 0.3 1 === Qverall Primary
5 &Secondary

Expressions

? ? ? ? ? I overail Eutrophic

Condition

Primary Symptoms Secondary Symptoms

WATERSHED AND ESTUARY CHARACTERISTICS

Estuary Landuse / Population Watershed Details / Input Loads

Area (kmz) 107 Urban (km’) 8(1.2%) Area (km’) 872

Tidal fresh zone area (km’) <1 Agriculture (km®) 67 (10.4%) Mean elevation (m) 76

Mixing zone area (km’) 5 Forest (km”) 546 (84.4%) Max. elevation (m) 262
Saltwater zone area (km’) 101 Wetland (km”) 18 (2.8%) Watershed: estuary ratio 8.1

Volume (1,000xm’) 1,919,580 Range (km’) 8 (1.2%) TSS (tonney ) 12,000

Depth (m) 17.94 Barren (km’) 0 (0%) DIN (kgy') Unknown

Tide Height (m) 2.69 Total (km”) 647 (0%) DIP (kgy") Unknown

Residence Time (d) 23 Population 16,823 TSS/est. area (tonne km™y™) 112

Popn: est. area ratio 157 DIN/est. area (kg km”y") Unknown

DIP/est. area (kg km”y") Unknown
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APPENDIX e

St. Croix River/Cobscook Bay

SUMMARY PAGES—NORTH ATLANTIC

SUMMARY

Cobscook is considered to be a coastal embayment. While the overall eutrophic condition is
rated as moderate, this condition, including harmful algal blooms and macroalgae presence are
believed to be the result of the bay's proximity to upwelled deep nutrient rich continental
slope water rather than resulting from land-use inputs.

Influencing Factors

Any level nitrogen input and
low to moderate
susceptibility (good ability
to dilute and flush
nutrients).

Future Outlook

Nutrient related symptoms
observed in the estuary are
likely to improve

Eutrophic Conditions % %%
Primary symptoms high but

problems with more serious
secondary symptoms still not

being expressed.

ASSETS Rating

Assessment of Estuarine
Trophic Status based on the
three factors evaluated in

St. Croix River/Cobscook Bay

Salinity Zones w .
[ Tidal Fresh Zone s$
[ Mixing Zone .
Ki
B SeawaterZone | 655
BN

substantially. NEEA.
Influence/eutro/future Unknown Low ModLow  Moderate  Mod High High Reliability and Confidence
— || | s | — | — | I ? ofe ofe ol ofesteste
ASSETS Unknown High Good Moderate Poor Bad Unknown Low  Moderate High
EUTROPHIC CONDITION
St. Croix River/Cobscook Bay Overall Eutrophic Condition of St. Croix River/Cobscook Bay
[ Tidal Fresh - 0% Bl Mixing - 1.5% Bl Seawater - 98.5% 10
. .
=3 Moderate Moderate High -
[N
0.6
£
1) Moderetow || Moderate -
a
§0.3
: 5 Low Moderate Low Moderate High
&
0 Low Secondary 03 Moderate Secondary 0.6 High Secondary 1.0
10 Symptom Expressions
? Unknown
3 [ Low/No Problem (0-0.3)
o
E . Moderate Low
2 061 [ Moderate (0.3-0.6)
1 [
Inputs No Symptom Expressions g [l Voderate High
~=34 Nitrogen Load Problem Low Moderate High Unknown Flag w
. TRy 5 £ [l High (0.6-1.0)
== Phosphorus Load Chlorophyll a o el E . el Ky E- 03 == Overall Primary
5 @ : &Secondary
Dissolved Oxygen 9 . Expressions
Water Color Secchi i 2 ng:;?::;mropmc
I cniatow L é.; J.: 0
[] chiaModerate Macroalgae ’m m “ ?ﬂ (5 e
[] chiaHigh Nuisance/Toxic Bloom o -,'-":'.‘-.: [ A -
[L] chiaNo Entry/ ? = Primary Symptoms Secondary Symptoms
Unknown/Flag SAVMVW Wow oW ry Symp ry Symp

WATERSHED AND ESTUARY CHARACTERISTICS

Watershed Details / Input Loads

Estuary

Area (km’) 148
Tidal fresh zone area (km’) 0
Mixing zone area (km”) 2
Saltwater zone area (km’) 146
Volume (1,000x m’) 6,744,360

Depth (m) 45.57

Tide Height (m) 5.63
Residence Time (d) 33

Landuse / Population

Urban (km’) 31 (1%)
Agriculture (km”) 132 (4.2%)
Forest (km”) 2,675 (84.7%)
Wetland (km”) 319 (10.1%)
Range (km’) 3(0.1%)
Barren (km’) 0 (0%)
Total (km’) 3,160 (0%)
Population 10,930
Popn: est. area ratio 74

Area (km’) 3,555

Mean elevation (m) 97

Max. elevation (m) 335
Watershed: estuary ratio 24.0

TSS (tonne y']) 40,300

DIN (kgy") 25,550,000

DIP (kgy')  Unknown

TSS/est. area (tonne km™y™) 272

DIN/est. area (kg km”y") 172,635

DIP/est. area (kg km” y") Unknown
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NATIONAL ESTUARINE EUTROPHICATION ASSESSMENT UPDATE

Waquoit Bay

SUMMARY

The Waquoit Bay watershed has experienced an increase in urban sprawl during recent decades,
resulting in greater nitrogen loads to the bay. These factors have contributed to increases in
macroalgae abundance and chlorophyll-a concentrations, and a decline in seagrasses and scallop

catch. Nutrient loads are expected to increase.
Eutrophic Conditions % %%
Primary symptoms high but
problems with more serious
secondary symptoms still not
being expressed.

ASSETS Rating

Assessment of Estuarine
Trophic Status based on the
three factors evaluated in

Wagquoit Bay

Salinity Zones

[ Tidal Fresh Zone
I Mixing Zone
I Seawater Zone

W Kilometers
38 .75

e

S
Influencing Factors
Any level nitrogen input and
low to moderate
susceptibility (good ability
to dilute and flush
nutrients).

Future Outlook

Nutrient related symptoms
observed in the estuary are
likely to worsen only

minimally. NEEA.
Influence/eutro/future Unknown Low ModLow  Moderate  Mod High High Reliability and Confidence
— || | ] — = | ? * ek L33
ASSETS Unknown High Good Moderate Poor Bad Unknown Low  Moderate High
EUTROPHIC CONDITION
Waquoit Bay Overall Eutrophic Condition of Waquoit Bay
[ Tidal Fresh - 0% Bl Mixing - 13.4% Ml Seawater - 86.6% 10
@é Moderate Moderate High -
0.6
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§0.3
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0 Low Secondary 03 Moderate Secondary 0.6 High Secondary 1.0
10 Symptom Expressions
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3 [ Low/No Problem (0-0.3)
(>: . Moderate Low
S % 0.6 [ Moderate (0.3-0.6)
Inputs No Symptom Expressions 2 [l Voderate High
' Problem Low Moderate High Unk i i oderate ™
3 Nitrogen Load © ow ::_;me : & nr;w" : :_::a; g Il High (06-1.0)
=3 Phosphorus Load Chlorophyll a B oo " oS oo % 03+ = Overall Primary
5 @ : &Secondary
e o ]__——[
Water Color Secchi nog'?':;“""pm
[ chiaLow i L &Z S 0 Condit
] chiaModerate Macroalgae e A A o r 0
[ chiaHigh Nuisance/Toxic Bloom o -,'-":'.‘-.: [ A <
| 3::(;’::’";'::;’/ S m VW m m VW? VWF Primary Symptoms Secondary Symptoms
WATERSHED AND ESTUARY CHARACTERISTICS
Estuary Landuse / Population Watershed Details / Input Loads
Area (km’) 5 Urban (km’) 15 (18.3%) Area (km’) 53
Tidal fresh zone area (km’) 0 Agriculture (km”) 2(1.9%) Mean elevation (m) 17
Mixing zone area (km’) <1 Forest (km”) 32 (38.4%) Max. elevation (m) 50
Saltwater zone area (km’) 4 Wetland (km”) 35 (41.4%) Watershed: estuary ratio 10.6
Volume (1,000 x m’) 4,400 Range (km’) 0 (0%) TSS (tonney ) 321
Depth (m) 0.88 Barren (km’) 0 (0%) TN (kgy") 35,343
Tide Height (m) 0.30 Total (km’) 84 (0%) DIP (kgy") Unknown
Residence Time (d) 4 Population 4,987 TSS/est. area (tonne km™y™) 64
Popn: est. area ratio 997 TN/est. area (kg km™y") 7,069

DIP/est. area (kg km” y") Unknown
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SUMMARY PAGES—NORTH ATLANTIC

Wells Bay

SUMMARY

Wells Bay
Wells Bay is characterized by low symptom expressions for chlorophyll-a and dissolved oxygen. Salinity Zones
The bay has not suffered SAV loss and has no problems with macroalgae or nuisance/toxic Eﬂi‘?ﬁjﬁiﬁem

blooms. Changes cannot be determined since conditions in the the bay were unknown for the

1999 assessment.
Eutrophic Conditions %%
Level of expression of
eutrophic conditions is
minimal.

ASSETS Rating

Assessment of Estuarine
Trophic Status based on the
three factors evaluated in

Il Scawater Zone
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-———

Influencing Factors
Nutrient load is unknown and
influencing factors cannot be
calculated.

Future Outlook

Nutrient related symptoms
observed in the estuary are
likely to worsen only

minimally. NEEA.
Influence/eutro/future Unknown Low ModLow  Moderate  Mod High High Reliability and Confidence
— || | s | — | — | I ? ofe ofe ol ofesteste
ASSETS Unknown High Good Moderate Poor Bad Unknown Low  Moderate High
EUTROPHIC CONDITION
Wells Bay Overall Eutrophic Condition of Wells Bay
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WATERSHED AND ESTUARY CHARACTERISTICS
Watershed Details / Input Loads

Landuse / Population

Estuary

Area (km’) 1 Urban (km’) 2 (8%) Area (km’) 22

Tidal fresh zone area (km’) 0 Agriculture (km”) 2 (7%) Mean elevation (m) 31

Mixing zone area (km’) <1 Forest (km”) 18 (80%) Max. elevation (m) 60
Saltwater zone area (km’) <1 Wetland (km”) 1(5%) Watershed: estuary ratio 22.0

Volume (1,000 x m’) 2,000 Range (km’) 0 (0%) TSS (tonney ) 193

Depth (m) 2.00 Barren (km’) 0 (0%) DIN(kgy')  Unknown

Tide Height (m) 2.50 Total (km’) 22 (0%) DIP (kgy") Unknown

Residence Time (d) 0 Population 1,527 TSS/est. area (tonne km™y™) 193

Popn: est. area ratio 1,527 DIN/est. area (kg km”y") Unknown

DIP/est. area (kg km” y") Unknown
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