Achievement of Chesapeake Bay
Water Quality Standards

A New Indicator @
ChesapeakeBay.net



Winat Guices Us Achievement of Chesapeake Bay Water Quality
st Standards

Restoration ecults for 2005-2011 indicated that 3% of the Bay was attsining water quality standards.

Trackn Yooks _

Achievement of Chesapeake Bay Water Quality Standards
1985-2011
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Data File (20,45 KB)

Analysis and Methods File (42 5 KB)

Importance

This indicator measures progress towards the achievement of water quality standards for dissolved oxygen, water clarity/underaater
bay grasses and chiorophyll 3 for each 3-year assessment penod beginning in 1285, The indicstor is fully consistent with how
Detawars, the District of Colembiz, Mangland, and Virginia curenthy fist their portion of the Bay's tidsl waters, and provides 3 means
fior illestrating improvements throwgh time. Additionalhy, this indicator is being used to messurs progress toward the Chezapeake Bay
Exeputive Order Strateqy’s water quality outcoms.

Long-term Trend {1985-2011)
An informal linear trend anahysis suggests a gradually increasing (i.e., improving) trend since 1285 for eveny 1year ascessment
penod. Formal, statistically ngorous long-term trend anslyses have not been completed on the attsinment of water guality standards.

Shor-temm Trend (2004-2041)
An informal linear 10-year trend snalysis suggests no trend since 2001 for eveny J-year assessment pericd. Formal, statisticalhy
rigorous trend analyses have not been completed on the attsinment of water guality standards.
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Biologists Track Bay Grass
Abundance

Submerged aquatic vegetation is an indicator of Bay health

Th ; tedl
I Bay. This photo essay follows
3= they sample grasses to gauge water gquality.

M How is the Bay Doing?

Planting Forest Buffers
Letter from Leadership: The value of
water monitoring volunteers
Voluntesrcollected water quality datais a
critical part of Chesapeake Bay

restoration, September’s Critter - The monarch
o | burtterfty is known for its bright
orange and bilack wings.

il By the Numbers

Photo ESSE)’: Chﬁape_ake Bay Between Juhy 2011 and Juby 2012, sbout ZES miles of
ospreys serve as sentinels for

£ forest buffers were planted slong streams and rivers
pﬂ"lﬂ'lﬂl'l 6 ‘I 000 in the watershed.
Monitoring the buildup of chemical ’

compounds in ospreys helps scientists il Hn'l\' TE Hﬂlp thﬂ Baf

track toxics in our WStErWSYS. Square miles make up the

Chesapeaks Bay watsrshad

# i Compost Fallen Leaves
Acgrst 23, 5013 RE R |nstead of spending hours raking,
M Featured P Spi o
blowing and bagging fallen lzaves, try

Patapsco River dam removal will 3 :
composting them instead.

restore miles of fish passage

Chesapeake Bay TMDL
A free-flowing river would open uwp The EPA establiched 3 a ||_'r ThE HEﬂd"I‘IES
wvalusble habitat to magrating herring, “pollution dist” to
alewife and Amencan shad. neschsce Tstraerits ‘and
o sediment in the Bay. Mews Media  The Bay Joumal  Twitter
Bay Executive Order Daughter of Bay sesks to honor island's
s 15, 20 Calls on the federal heritage, pressrve futurs | Bay Jounal
4 = g government to lead 3 08022013
Restoration Spotlight: Baltimore i et
marina works to clean the s Hhis P Bay Conservation Corps welcomes new class |
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Track the Progress
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Vihat uides s Track Our Progress

Health The Chesapeaks Bay Program tracks the progress in the restoration of the Chesapeske Bay watershed. We track Bay Heslth, which
provides information about the status of Bay water quality, habitats and lower food web, and fish and shellfish abundance as well as
restorstion and protection efforts.

What Guides Us

Restoration

Tracking Tools

The Chesapeske Bay Program has developed a series of commitments over its histony to its Bay restorstion and protection efforts
These science-based gosls help Bay Program partners track critical health messwes and implementation of restoration activities. Goals
are updated esch year to reflect the previous year's health ststus and restorstion efforts,

Tracking Tools

Chesapaake Bay Program partners use several tools to track progress toward Bay restoration goals. These tools help Bay Program
partners and other stakeholders visuslze data to help identify prionties and revesl funding gaps. Leam more sbout these tools and how
they help Bay Program partners lead the restoration of the Chesapeske Bay.

Indicators A-Z

Achievement of Chesapeake Bay Water Quality Standards

This indicator measures progress towards the achievement of water quality standards for dissolved copgen, water clanty/undervate]
bay grasses and chlorophyll 3 for esch 3-year sssessment period beginning in 1385, The indicator is. fulby consistent with how
Delzware, the District of Columbia, Manyland, and Virginia currenthy list their portion of the Bay's tidal waters, and provides a means]
fior illustrating improvements through time. Additionally, this indicator is being used to messure progress towsrd the Chesapeake
Bay Executive Order Strategy’s water quality outcome. (Read More)

American Shad Abundance

American shad form an important link in the Bay food web. Shad feed on zooplankton and are preyed upon by larger = — =
fish, including bluefish, weskfish and striped bass. Historically, kocsl economies flourished from the annusl shad run in .

the spring, when the fishes” wpriver migration begins. But shad populations were decimated in the 1570s by -
overfishing, pollution, and dams and other blockages that prevent the fish from reaching their upstream spawning _ A
grounds, (Read More} = =

Bay Watershed Forest Cover

Forests protect and filter drinking water for 75 percent of the Bay watershed's residents. They also provide valusble ecological
services and economic ben

fits, incheding carbon sequestration, flood control, wikffife habitst and forest products, Forests are the
most beneficisl land use for the Bay. They capturs, filter and retzin water, thereby reducing pollution and improving water quality.

Frracte alen shenrh sic nndhistinn snd ratain en tn BF normant of tha sirharna nitracn foem coarras caanh =c sstbnmadhiloe snd s
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What Guides Us Health

Health Bcientists evaluate Chesapeske Bay heslth by monitoring impartant habitats, fish and shellfish, and water quality measures in the Bay

and its watershed. They also track polistion, population and other measures that affect the Bay's hesith.

Bay Heslth

Bay Health

Watershed & River
Health

Factors Impacting Bay
Health

Restoration

Traching Tools
ks and rive uzlty flow to the Bay, so their hesith directhy

ces the most clrent monitoning dats to 2 the th of the r

it the heslth of the Bay and its local waterazys
fluence on th alth Bay and its d.
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What Guides Us Ba)' Health
Scientists evaluste the Chesapeake Bay's heslth by monitoring important habitsts, fish and shellfish, and water quality messwres.

These indicators are useful tools to gauge the oversll health of the Bay and the animals that live in it

Bay Heaslth

The Bay's health has slowly improved in some areas. Howsver, the ecosystem remains in poor condition. The Bay continues to have

poliuted water, degraded habitats, and low populations of manmy fich and shellfish species,

Watershed & River

Ak Habitats and Lower Food Web

Factors Impacting Bay Owerall, the Bay's habitats and lower food web remain far below what is nesded to support thriving populstions of undsraater life
Health

s In 2012, there were an estimated 48,151 acres of underwater grasses in the Chesapeske Bay achieving 28 percent
Restoration

= Phytoplankton: A baywide assessment could not be completad in 2012 due to an incomplete data set. In 2011, 58 percant of the

Tracking Jools Bay's surface waters met the phytoplankton goal.

Eottom Habitat: In 2012, 45 percent of the Bay and its tida! tributaries met the bottom habitat goal.

Tidsl Wetlands: As of 2005, thers wers approcimatehy 283,948 scres of tidsl wetlands in the Bay region.
Fish and Shellfish

Many of the Bay's fish and shellfish populations are suffering dus to pollution, diseases, overharvesting and lack of food and habitst.

» Bles Crabs: The sbundsnce of spawning-age female blus crabs in the Chesapesks Bay increzsed to 147 million in 2013,

compared with 57 million in 2012,

» Oysters: According to 2008 data, there are an estimated 3 bifion grams of oyster biemass in the Bay and its tidal tibutanes.
» Striped Bass: Female striped bass spawning stock biomass messured 111,44 million pounds in 2010,
= American Shad: American shad sbundance in the Bay in 2012 was 34 percent of the goal

= Atlantic Menhaden: Researchers in Manyland caught menhaden in 25 percent of their hauls in 2040,

Water Quality

The Bay's water quality remains very poor. Too much pellution fiows to the Bay and its streams, creeks and rivers.

= Achievement of Chesapeaks Bay Water Quality Stan = Results for 2009-2011 indicated that 30% of the Bay was atizining
water quality standsrds.

» Chemiczl Contaminants: Based on 2010 sssessments, 28 percent of snahyzed tidsl waterways had no impairmant for chemics!
contaminants.



What Guides Us

Health

Restoration

Tracking Tools

Achievement of Chesapeake Bay Water Quality
Standards

ecults for 2008-2011 indicated that 30% of the Bay was attaining water quality standards

Achievement of Chesapeake Bay Water Quality Standards
1985-2011
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1591-1993
1993-1995
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1997-1999

Data File {20.42 KB}
Analysis and Methods File (45,6 KB)

Thizs indicator measures progress towsrds the schisvement of water quality standards for dissolved moygen, water clanty/undenvater
bay grasses and chiorophyll 3 for esch 3-year assessment pencd beginning in 1985, The indicator is fully consistent with how
Delawarse, the District of Columbia, Manyland, and Virginia currenthy list their portion of the Bay's tidal waters, and provides a means
for illustrating improvemants through time. Additionally, this indicator is being used to messure progress toward the Chesapeake Bay
Exeoutive Order Strateqy’s water quality outcome.

Long-termm Trend {1985-20711)
An informal linear trend anahysis seggests a gradually increasing (1., improving) trend since 1385 for eveny 3-year ascesoment
penod. Formasl, statistically ngorous long-term trend anshyses have not besn completed on the attsinment of water guality standards.

Shor-temm Trend (2001-2011)
An informal finear 10-year trend anahysis segpests no trend since 2001 for every J-year assessment pericd. Formal, statisticalhy
rigorous trend anshyses have not been completed on the attsinment of water quality standands.




pericd. Formal, statistically rigorous long-term: trend anahy=es have not been completed on the sttsinmant of water guality standards.

Short-term Trend (2004-2011)
An informal linsar 10-year trend anahy:
rigorous trend anahyses have not been compisted on the attzinment of water quality standands.

suggests no trend since 2001 for eveny 3-year assessment period. Formal, statisticalhy

Change from Previous Year
Results for 2008-2011 indicated that 30% of the Bay was attsining water . Th nthy
ent from those of the previous assessment year (2008-2010) in which 40% of the Bay was attaining water guslity standands.

= results are not signifi

uality standa

Additional Information

Mutrients, along with sediments, are the pnmary causes of impairments to the Chesapeske Bay and its tidal tributanes. To mest the
EFA’'s implementing regulations specify that states must adopt criteriz that contain s
ped Ambient Water Quality Criteria for Dissolved
vas developed in order to achisve

objectives of the Clean Water Act, the icient

parameters to protect existing and designated uses. In 2003, EPA Region [l d
Cnoygen, Water Clarity, and Chicrophyll 3 for the Chesapeake Bay and [ts Tidal Tributaries. Th
and maintsin water quality conditions necessary to protect the squatic fiving resources of the Chesapeske Bay and its fidal tributanies

from the effects of nutrient and sediment polirtion. Within the publication, five designated vses wers identified and descrbed, that

when sdegquatsly protected, wil sre the protection of the fiving resources thel

The methodology wsed for the calculation of the indicator considers the achievement or non-achievemsent of the dissolved oooygen,
water clanty/underaater bay grasses, and chiorophyll 3 water quality standands applicable to 3 designated use within a segment.
Rather than reporting progress only when all designated wses sre met within 2 segment, this methodoloqy reports when 3 water guality
standard iz met for 2ach of the designated uses in that segment; therefore, rather than reporting on the 52 Chesspeske Bay

[TMDL}, this methodology

=nt of the Cheszpes

segments wsed for the establishment and manags Bay Totzl Madmum Daily Lo

reports on 291 designated-use segments contained within.

This indicator uses 3 surface sres-weighted approach, which multiphes the surfsce arsa of sach of the 32 segments times the numbsr
tive size of =ach segment, ensuring we

uslity standards. At the same
ting any nesd to
oration of 3 fully

of applicable designated uses and criteria for that segment. This approach factors in the
report the best availab sure of how much of the Bay tidal waters were achieving v

e, thiz
weight to achievement of the criteris protective ated use and segment, pn
mportance of restoring dissolved oorygen versus bringing back underwater bay grasses. R
sttainment of 3l five designated uses and their applicsble criteria, This
quslity standards in sttainment.

F each

3pproach gives &
weigh differenthy the
functioning Chesapeske Bay ecosystem requin
consolidstes the baywide results in the final calcuistions and reports percent of Bay wate

wdiCator

Liza Hemandez
University of Manyiand Center for Environmental Science [UMCES)

{490} Z25-1321

Source of Data

Chesapaske Bay Frogram

Related Indicators

= Dissalved Cory

= Un Bay G

Abundznce (Bayy
» Mid-Channel Water Clarity

= Chiorophyll 3




What Guides Us

Dissolved Oxygen

Health Datz gathersd from 2010 to 2012 indicste that 35 percent of the combined volume of open-water, desp-water and desp-channel water of

Bay Health
Watershed & River
Heslth

Factors Impacting Bay
Health

Restoration

Tracking Tools

the Bay =and its tidal tributaries met dissolved oxgygen standards during summer months.

Dissolved Oxygen
Goal: 100% of Tidal Waters Meet Water Quality Standards

Percent of Goal Achieved

1986-19B8
19B8B-1590
1990-1992
1996-1998

] Data (43 KB)
] ansiysis & Mathods (70 K2)

Importance

Just as is the case for animals on land, cxygen is essential for all aquatic plants and animals to survive. Inowater, ooggen is present
in 3 dissolved form. Adegusts concentrstions of dissolved oygen in water are necessary for heslthy ecosystem function; without
the required amounts of cxygen in the water to support healthy ecosystem function, the Bay's abifity to support aguatic life s
compromiced.

The necessary amount of dissolved oooygen vanes by aguatic species, season and location within the Bay. Generally, agquatic
amimals need hagher ceorgen levels in shallow waters during spring spawning season.  Shghthy lowsr ouygen levels are acceptable
diering other times of the year, particudarhy in deeper waters.

Concentrations of dissolved oxgygen are also an important indication of levels of nutrient polition in the Bay. Low dissolved oxnygen
levels ar= primarily the result of excess putnient pollution, which fusis the growth of slgse blooms. Thess slgse eventusily dis and
sink to the Bay's bottom, where they undergo the natural process of bacteral decomposition. During this process, bacteris use up the
oxygen present in the water, leaving little for fish, shelifish and other forms of agustic life. In general, greater guantities of excess
nutrients being deliversd to the Bay result in langer sigas blooms within the receiving waters, leading to an incressed amount of areas
with low-togyigen concentrations {i.e., dead zones).
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-
Underwater Bay Grass Abundance (Baywide)
In 2012, thers were an estimated 48,181 acres of underwster grasses in the Chesapeske Bay, achieving 26 percent of the 185,000-acre

goal.

Annusl Map

Bay Grass Abundance
Goal: 185,000 acres

[1

] anshysiz & Methods (100 KB)
Data (145 82 KB)

Importance

Underwater grasses provide significant benefits to aguatic fife and serve many cnticsl ecologicsl functions in the Bay and its
tributaries, such as;

» Providing shelter fior young striped bass, blue crabs and other species

= |Improving water clarty by helping suspended sediment particles settle to the bottom
= Adding cooygen to the water

» Reducing shorsline erpsion

Scientists belizve that having mors grasses in the Bay and nvers will dramatically improve the entire ecosystem. The expectstion is
that == nutrient and sediment pollution decrease and water clanty improves, underaater grass acreages should expand. Experts
closely monitor underyater grasses because their well-being is dependent on good local water quality, Thersfore, their sbundance is
an excellent measurs of the Bay's health,

The goal is to have 185,000 scres of underwater grasses in the Chesapeaks Bay. This scresge represents spproctimate historic
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Mid-Channel Water Clarity

Health In 2011, & percent of tidal waters met goals for water clanity. This was a decrease from 2010, when 18 percent met goals.

Bay Heslth
Watershed & River
Health

Factors Impacting Bay
Hzalth

Restoration

Tracking Tools

Mid-Channel Water Clarity
Goal: 100% of Tidal Waters Exceed Threshold Depths

| Download Data (57,5 KE)

]
%
:
:
§

] Download Anatysis & Methods (52 KB)

Importance

Water clarity messures the depth to which light can penstrats into the water. |t is routinehy hindered by the smount of fine sediment,
plankton and other debris suspended in the water. Graster water clanty generally lzads to 5 healthier Bay.

The gosl is for 100 percent of the Chesapaske Bay to mest thresholds for water clanty. [n general, visibility to 3 depth greater than
0.85 — 2 meters (depending on safinity of waterbody) during the underwater bay grass growing season is scoceptable.

Long-tenm Trend (1985-2011)

Interannual vaniston of Secchi depth is hagh in the Bay but the long-term trend indicates that Bay water has become more turbid (less
clear). Goal achievement has averaged 27 percent and has ranged from § percent to 41 percent.
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Health |m 2011, 18 percent of tidal waters had chiorophyll 5 concentrations that achieved the goal, This is a

Bsy Health
‘Watershed & River
Haslth

Factors Impacting Bay
Health

Restoration

Tracking Tools

Chlorophyll a

=5z of 4 percent from 2010,

Annual Maps deos

Chlorophyll a

Goal: 100% of Tidal Waters with Concentrations Less Than
Thresholds

" : ) (=]

7
:
:

| Downkoad Dats 525 K5)
| Downlozd Anslysis & Methods (5.5 13)

Impartance

Scientists study chiorophyll 2 to determine the amoent of algae present in the Bay.

Allgae ar= the foundstion of the food web and are = necessany part of 3 balanced ecosystem. However, top much aigss can block

sunlight from resching underuaster grasses, reducing the habitat and cooygen that underwster fife need to survive, The rangs of
accaptable chiorophyll 3 concentrations warnes by sescon and salinity.

The goal is for 100 percent of Chesapeske Bay tidal waters to be below certain threshold concentrations of chlorophyll 3 that are
scceptable to underwatsr bay grasses.

Long-ferm Trend (1985-2011)

The ares of the Bay mesting (i.e., less than or equal to) its chlorophyll a threshold concentrations has high interanmes] vansbility, bt
has generally shown 2 decreasing (degrading) trend over the period of record. Goal achievement has averaged 32 percent and ranged
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A B G D E F G n
1 Attainment_Status_UC_2008-2010
2
3 STATE |CBSEG_92 |MSN__ [ow pw [pc  [swec [eRtAl ]
93 DC POTTF_DC 0 1 0 0
94 'MD POTTF_MD 0 1 i
95 VA POTTF_VA 0 1 3
96 MD RHDMH 0 0 0
97 VA RPPMH 0 1 0 0 1
98 VA RPPOH 0 1 1
99 VA RPPTF 0 1 3
100 MD SASOH 0 1
101 SASOH1 [ o
102 SASOH2
103/ VA SBEMH 0 0
104 MD SEVMH 0 0 0 0
105 MD SOUMH 0 0 0 0
106 MD TANMH_MD 0
107 TANMH1_MD [ o
108 TANMH2_MD [ o
109 VA TANMH_VA 0 0
110/ VA WBEMH 0
111 MD WBRTF 0 0 1
112 MD WICMH 0 0 1
113 MD WSTMH 0 0 0
114/ VA YRKMH 0 0 0
115 VA YRKPH 0 0 0
TT6
117 0.00  46.00 3.00 1.00  32.00 0.00




