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After a less rainy spring, the Chesapeake Bay may
see smaller dead zone than normal
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The Chesapeake’s Dead Zone Less Bad than
Normal

HESAPEAKE BAY FOUNDATION
Saving a National Treasure

Bay Dead Zone: What's It Like This Summer? MARYLAND MATTERS

The Bay's ‘dead zone’ was near average in 2024,
sort of




Where we can do better with communication

1. The dead zone is only one facet of the Chesapeake Bay
dissolved oxygen story. And it isn’t the most interesting facet.
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The Chesapesake By specific aguatic ife uses desc ribed belaw reflact the different aguatic
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subr-categniries of aguatic ife use is siso corsidened an imgairment of the averall aguatic life
usee. The averall aguatic ife use also exists as a distinct designated use (Le., distinet fram the

Migristory Fish Spawning and Nurseny (MSN) Designated Use

This wse exdsts in waters in the Chesapeske Bay and its tidal tributaries that protect the survival,
srawth, and progagation of the sary life stages of  Balanced, indigenaus population of
anadramous, semi-anadromons, ctadromous' and tidalfresh resident fish species inhabiting

| Chasapeake Bay specific aguatic Bfe wses) and is sssessed with other protocols including
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= = D suc Lses ol targeted anaxdromas and seri-nacdkumes fish species' sowming and nursery habitats,
. . - ; . Th s extends by By freen the shorel Fehe bady of water to the
Multiple designated uses exist in wistirs in the Chesapeaks By sad its tidal tributaries. Figu re axljacent sheweline anid extends dows thronugh the water calishe &0 the bottom watss-ssdinent
52 illustrates these designated uses. Detailed descriptions are avalable in Virginia's WS and interface. This use applies Febeuary 1 through May 31 and exists concurrently with the open-
the Technicnl Suppart Document far ldertification of Chescpeoke ay Designated Uses anel wateruse.
N ) .,} R . . 2004, f ke Bay Program Office, Anmapolis, ferplandl
VIRGINIA DEPARTMENT 01 Shallon Water Subimerged Aqustic Vegetatian [SSAV) Desgnated Use
I NYIROMNMEMNTAL ul ALITY Refined Designated Uses for This uise exists in wakers in thi Chesapeake Bay and its tidal tributaries that support the
Chesapeake Bay and Tidal Tributary Waters survival, growth, and propegation of submerged aguatic vegetstion (rooted, unde rater bay
grases).
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Deep Channel [DC] Seasanal Refuge Designated Use

This wse exists in watters in the Chesapesie Bay and its tidal tritutaries that protect the survival
afa balanced, indigenaus population of benthic infauna and epifauna inhabiting deep channel
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af fixed site monitoring results to create a 3-D picture of DO conditions in thousands of
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cruise, allowing for an assessment of criteria on a spetial scale. To account for natural
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Institute of Marine Science, municipalities, and citizens groups. Details of the assessment ey o Eectecti of
procedure can be found in guidance manuals fram EPA and DEC (Ambient Water Quality wter fsh and shetfich designated use criteria apply Jure 1 - fanuary 31
Critaria far Dissalved Onypen, Wiater Clarity, and Chlarophydl a for the Chesapeake Boy and its
Tt Tributaries (EPA 804 R03.002, April 2001, the 2004 (EPA S03-R-062, Cictober 2004), 3007 Shallow water Cpenvwater fish and shelfch designated use criteria apply Vear rcund
(CBPYTRS 285-07, EPA 903-R-07-003), 2007 {CBF,TRS 288,07, EPA S03-R-005), 2008 (CBP/TRS by grass use
200-08, EPA 203-R-DB-001), 2010 {CBP/TRS 301-10, EPA 903-R-10-002), 2017 (CBF/TRS 3X0-17, 30-cay mean > 5.5 mg/l. Growth of tidal-fresh juvenile/acult fish; protective of
EPA 903-R-17-002) addenda and the Final 2024 Wter Quokity Assecsment Guidonce Manua, Itidal habitats with 040.5 pot salinity) e species.
Kowernber, 2023). Cpen water fish 30-cay mean 3 5 mafl Growth o farval, juvenile, and adult fish/shellfish; Vear reurd
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Open-water fish andl shelfsh designated-wse criteria apply October 1- My 31
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Cpenvwater fish and shelfch designated use criteria apph October 1+ May 31
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Migristory Fish Spawning and Nurseny (MSN) Designated Use
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Where we can do better with communication

2. The information that DEQ has historically presented to the
public about Chesapeake Bay dissolved oxygen is not easy
reading.
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Where we can do better with communication

3. The results that DEQ publishes are not easy for the casual
reader to interpret.
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Where we can do better with communication

4. The current reporting is limited to only a few of the dissolved
oxygen habitat goals (i.e., water quality criteria).

11



wmmmmu«nmm
its
Dissolved Oxygen (30 Day Criteria)

— PR The results shown In
these maps are based
on a considerable
amount of monitoring
data, but this is not
being communicated.

[ rasteg s e 15 Nonsras srpmemare

Fare £6-4. Attsinment of the Open-Wate: & d uw {dissclved orypen ] Fgare 4.6-6. Atsinsunt of the Deep-Witer asd Dedp-Ch | designated use |de d caygen eriteria)

12



Where we can do better with communication

5. We should highlight the data being collected. Everyone—not
just nerds—Iloves data. .



DEQ’s New Communication Tool

ArcGIS Experience Builder Overview Gallery Resources Sign In Purchase Options

®

ArcGIS Experience Builder

Included with ArcGIS user types ST s

a3lvadn AviS —+

Build immersive web apps your way

Go to purchase options —

vvvvvvvv
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Virginia's Chesapeake Bay Dissolved Oxygen Explorer %D

VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY

This is an interactive exploratory tool that is intended to help the public, stakeholders, researchers, resource managers, and decision-makers understand the problem of low
dissolved oxygen in the Chesapeake Bay and the work being done to remedy it. Click on any of the links below to get started on this exploration.

. Learn About Chesapeake Bay Dissolved Oxygen
. Dissolved Oxygen Monitoring in Virginia's Chesapeake Bay
-Where's the Low Dissolved Oxygen in Virginia's Chesapeake Bay?

- Our Approach to Interpreting the Data

. Resources

15



< [§ Home [F] Learn About Chesapeake Bay Dissolved Oxygen [F] Dissolved Oxygen Monitoring [E] Low DO in Virginia's Chesapeake Bay [E] Our Approach to Interpreting the Data >

Dissolved Oxygen and the Chesapeake Bay

Dissolved oxygen (DO) is the substance of life for the Chesapeake Bay. It is critical for the survival and growth of the smallest baby oyster to the most impressive Atlantic sturgeon. Unfortunately, DO concentrations have been
depressed in the Chesapeake Bay for the past several decades due to nutrient pollution. Excessive nitrogen and phosphorus levels promote the excessive growth of algae, or algae blooms. Algal blooms can lead to decreased DO
levels as they die off and are consumed by microorganisms. Nutrients can come from agricultural and garden fertilizers that are washed into streams and rivers by stormwater. Human and animal wastes that are not properly
disposed of can also be a significant source of nutrient pollution. Many of the restoration activities taking place in the Chesapeake Bay watershed are focused on the control of nutrient pollution, with the ultimate goal of restoring

Bay DO to the levels needed to support healthy aquatic life.

An algal bloom like this is not only unpleasant to the senses, but it can also result in low
dissolved oxygen concentrations.

Goal of this page: Educate the general public about Bay DO in a concise, friendly way.

DO is most vital in four habitats in the Chesapeake Bay. These habitats have their own unique set of critters, all which have have their
own specific tolerance levels to low DO.

The Migratory Fish Spawning and Nursery habitat is where you can find critters that are the most sensitive to low DO. During the
spring, anadromous species, which spend most of their lifespan in the ocean, return to the fresh and brackish waters of the Bay
watershed to mate and lay eggs. DO levels greater than equal to 6.0 mg/L are critical for both adults and offspring during this
period.

Check out the EPA-Chesapeake Bay Program's photographic field guide of migratory fish.

The Open Water habitat is where you can find the critters that are the most charismatic representatives of the Chesapeake Bay.
Atlantic menhaden, the Virginia oyster, the loggerhead sea turtle, the cownose ray, and the Atlantic sturgeon dwell in this habitat
year-round. The survival of these critters is reduced when DO levels are frequently below 4.0 mg/L. Their growth may be reduced
when DO levels are frequently less than 5.0 mg/L. While they are not as sensitive to low DO as the critters in the Migratory Fish
Spawning and Nursery habitat, they are more sensitive than the critters that hang out in deeper waters.

Check out the EPA-Chesapeake Bay Program's photographic field guide of aquatic life inhabiting the open and shallow waters.
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[E] Home

Dissolved Oxygen Monitoring in
Virginia's Chesapeake Bay

Click on the symbols on the map to learn about the dissolved oxygen data collected during the
2021-2024 period.

The collection of DO data is an important component of the Virginia Department of
Environmental Quality (DEQ)'s Chesapeake Bay monitoring program. Through funding
provided by EPA-Chesapeake Bay Program Office, DEQ partners with Old Dominion
University (ODU) and the Virginia Institute of Marine Science (VIMS) to generate a large body
of information that can be used to understand where and when DO concentrations may be
too low to support healthy aquatic life. Data collected by the Maryland Department of Natural
Resources (MDDNR) and community scientists affiliated with the Chesapeake Monitoring
Cooperative (CMC) are also used to understand water quality conditions in Virginia's
Chesapeake Bay.

There are three types of DO data being collected in the Chesapeake Bay. Click on a button
below to learn more.

Discrete Data

Dataflow Data

Continuous Data

ODU Monitoring Up Close

VIMS Monitoring Up Close

[E] Learn About Chesapeake Bay Dissolved Oxygen

[E] Dissolved Oxygen Monitoring [E] Low DO in Virginia's Chesapeake Bay

%
+ pale al® 3
- @
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Esri, USGS | VGIN, Esri, TomTom, Garmin, FAO, NOAA, USGS, EPA, NPS, USFWS Powered by Esri

Stations Sampled 2021-2024

@® Discrete
A Continuous Monitor

@ Dataflow

[E] Our Approach to Interpreting the Data

Click on a symbol on the map and the station

nformation will appear in the box below.

Station ID: CRRMH cruisetrack
Segment: CRRMH

Data Type: Dataflow

Number of DO Observations: 77422
Number of Sampling Dates: 21
Minimum Observed DO Concentration (mg/L): 4.0
Earliest Sampling Date: 2021-04-16
Latest Sampling Date: 2023-10-20
Maximum Depth (m) Sampled: 0.5
Data Collector: DEQ/VIMS
Comment:

[E] Resources

Choose which station type you'd like to view individually.

Y Discrete Stations

Y Dataflow Cruise (Central Point)

Y Continuous Monitoring Locations

View stations by individual data collector.

¥ DEQ

¥ DEQ/ODU

Y DEQNVIMS

Y CBNERR-VIMS

¥ MDDNR

Y CMC (Tier Il and Tier lil)

®00000H8 0 0

Goals of this page: 1) Highlight DEQ’s Chesapeake Bay monitoring program and partners
2) Educate the public about DO monitoring
3) Engage the data nerds!
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[E] Home

Dissolved Oxygen Monitoring in
Virginia's Chesapeake Bay

Click on the symbols on the map to learn about the dissolved oxygen data collected during the
2021-2024 period.

The collection of DO data is an important component of the Virginia Department of
Environmental Quality (DEQ)'s Chesapeake Bay monitoring program. Through funding
provided by EPA-Chesapeake Bay Program Office, DEQ partners with Old Dominion
University (ODU) and the Virginia Institute of Marine Science (VIMS) to generate a large body
of information that can be used to understand where and when DO concentrations may be
too low to support healthy aquatic life. Data collected by the Maryland Department of Natural
Resources (MDDNR) and community scientists affiliated with the Chesapeake Monitoring
Cooperative (CMC) are also used to understand water quality conditions in Virginia's

Chesapeake Bay.

There are three types of DO data being collected in the Chesapeake Bay. Click on a button
below to learn more.

Discrete Data a

Discrete data, also known as "grab samples”. Discrete data are the most common type of
water quality data. They are manually collected at a specific point in time at a specific
location using an electronic device called a water quality sonde. At many of the discrete
stations in the Bay, dissolved oxygen measurements are collected as a vertical profile--
where measurements are taken at 1-meter increments from the surface to the bottom.
This allows for a complete evaluation of habitat water quality. However, some discrete
stations are only sampled at the surface, particularly in shallow waters.

[E] Learn About Chesapeake Bay Dissolved Oxygen

f
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[E] Dissolved Oxygen Monitoring

[E] Low DO in Virginia's Chesapeake Bay
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Stations Sampled 2021-2024
® Discrete

A Continuous Monitor

@ Dataflow

Click on a symbol on the map and the station

[E] Our Approach to Interpreting the Data [E] Resources

nformation will appear in the box below.

Station ID: CB6.2

Segment: CB6PH

Data Type: Discrete

Number of DO Observations: 515
Number of Sampling Dates: 55
Minimum Observed DO Concentration (mg/L): 1.2
Earliest Sampling Date: 2021-01-25
Latest Sampling Date: 2024-11-11
Maximum Depth (m) Sampled: 10
Data Collector: DEQ/ODU
Comment:

Choose which station type you'd like to view individually.

Y Discrete Stations

Y Dataflow Cruise (Central Point)

Y Continuous Monitoring Locations

View stations by individual data collector.

Y DEQ

Y DEQ/ODU

Y DEQ/NVIMS

Y CBNERR-VIMS

¥ MDDNR

9108000 HO 0 0]

Y CMC (Tier Il and Tier lil)

Goals of this page: 1) Highlight DEQ’s Chesapeake Bay monitoring program and partners
2) Educate the public about DO monitoring
3) Engage the data nerds!
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[E] Home [E] Learn About Chesapeake Bay Dissolved Oxygen [E] Dissolved Oxygen Monitoring [E] Low DO in Virginia's Chesapeake Bay [E] Our Approach to Interpreting the Data [E] Resources

. . . . ' Click on a symbol on the map and the station oo
DISSO |V9d oxyg e n M O n |tO rl n g I n + Dal ' .“‘;3] information will appear in the box below. oo
. — _
Virginia's Chesapeake Bay -L X Staion ID: C56.2
Segment: CB6PH
Salisbury
Click on the symbols on the map to learn about the dissolved oxygen data collected during 2 meq California Data Type: Discrete .
B % ° L] Number of DO Observations: 515
iz B penod. & ‘. .‘ o Number of Sampling Dates: 55
s w * o, Minimum Observed DO Concentration (mg/L): 1.2
The collection of DO data is an important component of the Virginia Department of A ™ } ® Chikcotiaoue Earliest Sampling Date: 2021-01-25
Environmental Quality (DEQ)'s Chesapeake Bay monitoring program. Through funding 520 ’ e :. o W”;Iﬂ‘:u;:r'u . Latest Sampling Date: 2024-11-11
provided by EPA-Chesapeake Bay Program Office, DEQ partners with Old Dominion foorl < o ‘ ! Maximum Depth (m) Sampled: 10
L J o
University (ODU) and the Virginia Institute of Marine Science (VIMS) to generate a large o} T a‘:“ Data Collector: DEQ/QODU
body of information that can be used to understand where and when DO concentrations § b P * Comment:
may be too low to support healthy aquatic life. Data collected by the Maryland Department Q‘t‘;& o pr o® g0
of Natural Resources (MDDNR) and community scientists affiliated with the Chesapeake o Richmond o
Monitoring Cooperative (CMC) are also used to understand water quality conditions in ®
N oop L]
Virginia's Chesapeake Bay. e o ‘
Choose which station type you'd like to view individually.
There are three types of DO data being collected in the Chesapeake Bay. Click on a button
below to learn more. Phtarstsard Hglonl Y Discrete Stations @)
'Baltlefield
Y Dataflow Cruise (Central Point) )
L]
P &= Virginia Beach Y Continuous Monitoring Locations @)
iscrete a 5 facat
Esri, USGS | VGIN, Esri, TomTom, Garmin, FAQ, NOAA, USGS, EPA, NPS, USFWS Powered by Esri View stations by individual data collector.
Dataflow Data Stations Sampled 2021-2024 Y DEQ @)
® Discrete
Continuous Data ) _ Y DEQ/ODU @
A Coentinuous Monitor
o . @ Dataflow ¥ DEQ/VIMS @
ODU Monitoring Up Close
Y CBNERR-VIMS (W)
VIMS Menitoring Up Close ¥ MDDNR »
Y CMC (Tier Il and Tier lll) )

Goals of this page: 1) Highlight DEQ’s Chesapeake Bay monitoring program and partners
2) Educate the public about DO monitoring
3) Engage the data nerds! 19



[E] Home [E] Learn About Chesapeake Bay Dissclved Oxygen [E] Dissolved Oxygen Menitoring [E] Low DO in Virginia's Chesapeake Bay [E] Our Approach to Interpreting the Data [E] Resources

. . . . Click an a symbal on the map and the station
DISSO |Ved Oxyge n MO n |tO rl n g I n + Dale City T 133 information will appear in the box below.
Virginia's Ch ke B { -

Irginia s €Sapeake bay { Station ID: CHEO19.38

salisbury Segment: MOBFH
§ H . A Fredericksburg california Data Type: Continuous Monitor

Click on the symbols on the map to learn about the dissolved oxygen data collected during ) Number of DO Observations: 120417

the 2021-2024 period. A Number of Sampling Dates: 1240
Minimum Observed DO Concentration (mg/L): 1.1

62p Chincoteague Earliest Sampling Date: 2021-01-01
. National Latest Sampling Date: 2024-12-31
Wildlife Refuge
Maximum Depth (m) Sampled: 1.942
Data Collector: CBNERR/VIMS

>

The collection of DO data is an important component of the Virginia Department of

Environmental Quality (DEQ)'s Chesapeake Bay monitoring program. Through funding
provided by EPA-Chesapeake Bay Program Office, DEQ partners with Old Dominion foon}
University (ODU) and the Virginia Institute of Marine Science (VIMS) to generate a large Wi

lain
>

dip

)
a
body of information that can be used to understand where and when DO concentrations § = Comment:
may be too low to support healthy aquatic life. Data collected by the Maryland Department Q‘t‘;& - A
of Natural Resources (MDDNR) and community scientists affiliated with the Chesapeake Q< Richmond A(EEA A Chesapeake
Monitoring Cooperative (CMC) are also used to understand water quality conditions in il foy
Virginia's Chesapeake Bay. A
Choose which station type you'd like to view individually.
There are three types of DO data being collected in the Chesapeake Bay. Click on a button 64) AA
below to learn more. Ehtaradi tona % Discrete Stations @)
Battlefield
oHampton Y Dataflow Cruise (Central Point) @)
il MNorfolk  Virginia Beach Continuous Monitoring Locations
Discrete Data ' G fasl D 3 v d ©
Esri, USGS | VGIN, Esri, TomTom, Garmin, FAQ, NOAA, USGS, EPA, NPS, USFWS Powered by Esri View stations by individual data collector.
Dataflow Data Stations Sampled 2021-2024 ¥ DEQ @)
® Discrete
Continuous Data _ _ % DEQ/ODU @)
A Continuous Monitor
" . @ Dataflow Y DEQ/VIMS @
ODU Monitoring Up Close
Y CBNERR-VIMS W)
VIMS Monitoring Up Close ¥ MDDNR »
Y CMC (Tier Il and Tier IIl) (W)

Goals of this page: 1) Highlight DEQ’s Chesapeake Bay monitoring program and partners
2) Educate the public about DO monitoring
3) Engage the data nerds!
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[E] Home [E] Learn About Chesapeake Bay Dissolved Oxygen [E] Dissolved Oxygen Monitoring [E] Low DO in Virginia's Chesapeake Bay [E] Our Approach to Interpreting the Data [E] Resources
. . . . Click on a symbol on the map and the station
! o0
DISSO |Ved Oxyge n MO n |t0 rl n g I n + Dale City '?{33 information will appear in the box below. oo
. ot o) _
Virginia's Chesapeake Bay a A Station ID: ACBWINHARO.5
salisbury Segment: CB&PH
Click on the symbols on the map to learn about the dissolved oxygen data collected during A OFrederI-:lﬁurg Califomia Data Type: Discrete .
he 2021-2024 iod Number of DO Observations: 23
oz h penod. ® L Number of Sampling Dates: 23
» [N Minimum Observed DO Concentration (mg/L): 5.0
The collection of DO data is an important component of the Virginia Department of : ® Chilcetbague Earliest Sampling Date: 2021-01-19
Environmental Quality (DEQ)'s Chesapeake Bay monitoring program. Through funding ol o Py & W||:T|;Jf:ur~|:‘edrlu . Latest Sampling Date: 2022-12-29
provided by EPA-Chesapeake Bay Program Office, DEQ partners with Old Dominion foorl = ® ’ Maximum Depth (m) Sampled: 0.3
Cadd) =
University (ODU) and the Virginia Institute of Marine Science (VIMS) to generate a large o T EE [ .. Data Collector: Chesapeake Monitoring Cooperative
body of information that can be used to understand where and when DO concentrations P = Comment:
may be too low to support healthy aquatic life. Data collectaed by the Maryland Department Q‘t‘;& i
of Natural Resources (MDDNR) and community scientists affiliated with the Chesapeake Q< Richmond Py @ Chesapeake
S
Menitering Cooperative (CMC) are also used to understand water quality conditions in i % ‘ say
Virginia's Chesapeake Bay. ° ° P
® L]
b ~.. Choose which station type you'd like to view individually.
There are three types of DO data being collected in the Chesapeake Bay. Click on a button G,.;j y ]
below to learn more. Fataraia 1 Rl % Discrete Stations (D)
Battlefield
QHampton % Dataflow Cruise {Central Point) @
Discrete Data r__. Wi [ oNr.lr‘fs:lll( O\.I’irginia Beach 5 Continuous Manitoring Locations @
v 85/ J2s8|
Esri, USGS | VGIN, Esri, TomTom, Garmin, FAO, NOAA, USGS, EPA, NPS, USFWS Powered by Esri View stations by individual data collactor.
Dataflow Data ~ Stations Sampled 2021-2024 ¥ DEQ @)
® Discrete
Continuous Data ) . ¥ DEQ/ODU @
A Continuous Monitor
" . @ Dataflow Y DEQVIMS @
ODU Monitoring Up Close
Y CBNERR-VIMS @)
VIMS Monitoring Up Close ¥ MDDNR »
Y CMC (Tier Il and Tier IIl) o

Goals of this page: 1) Highlight DEQ’s Chesapeake Bay monitoring program and partners
2) Educate the public about DO monitoring
3) Engage the data nerds!
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[F] Home [F] Learn About Chesapeake Bay Dissolved Oxygen [E] Dissolved Oxygen Monitoring [F] Low DO in Virginia's Chesapeake Bay [E] Our Approach to Interpreting the Data [E] Resources

Explore the 35 segments of Virginia's Chesapeake Bay to see
what monitoring data indicate for the 2021-2024 period.

Click on the layer you would like to view. You can view the results as an overall summary or by
individual habitat. Click off the layers you do not wish to see.

These results do not communicate regulatory findings. They are intended to be used for
informational purposes only.

Overall Summary

oA _,
Data do not indicate risk to aquatic life due to Overall Summary
low DO.
e
Data indicate potential for growth effects due 4
to low DO. mond \ P Western Lower Chesapeake Bay (CB6PH)
it e _— ) efield {8
Data indicate potential for survival effects due ark Monitoring data indicate that aquatic life in this segment may have been exposed to low DO
tolow DO. frequently enough to potentially impact growth in the Open Water habitat and survival in
Data indicate potential for growth and the Deep Water habitat during the 2021-2024 period. No other habitats are present in this
. survival effects due to low DO. Chickahominy segment.
P TDSA
L) Data type(s) evaluated: Discrete
[] Migratory Fish Spawning and Nursery bl T Method(s) indicating excessive low DO: CFD Method Applied to Discrete Data;Percentile
- Method Applied to Discrete Data
[[J] Open Water AL Atotal of 2398 DO observations were recorded in this segment. A total of 240 discrete DO
observations were recorded in the bottom waters.
[[] Deep Water wee
[[] Deep Channel
N

Garmi .'Graph‘ FAO, MET!, ‘\‘.‘;‘"\ES/\, US... Powered by Esri

Skip Ahead: Resources

Home Next Page: Our Approach to the Data Go Back: DO Monitoring in VA's Chesapeake Bay

VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY

Goal of this page: Inform the public about what the data indicate in an easy-to-digest way
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[E] Home [F] Learn About Chesapeake Bay Dissolved Oxygen

Our Approach to Interpreting the Data

For aver 40 years, DEQ and its partners have collected a considerable amount of DO data in Virginia's Chesapeake
Bay and its tidal tributaries. These data are diverse, representing different scales in time and space. For instance, while
discrete sampling is conducted monthly at many stations, some may be sampled less frequently or only once. This is in
contrast to the continuous monitors, which take water guality measurements every 15 minutes. However, collectively
the discrete samples create a snapshot of water quality conditions for the whole Bay, while continuous monitors can
only paint a picture for a single site. The diversity of the DO datasets necessitates a tailored approach that considers
the strengths and weaknesses of each data type. Collectively, these different datasets can tell us whether the target DO
concentrations in the table to the right are being met in the four Chesapeake Bay habitats where DO is most vital.

The approach we used to produce the results shown here is described below. It is our goal to continue refining this
approach in collaboration with the federal-interstate Chesapeake Bay Partnership, with the ultimate goal of

communicating the story of DO in a clear, consistent way across the entire Chesapeake Bay.

Our approach combines two methods that are recommended by the United States Environmental Protection Agency for evaluating DO datasets.

[F] Dissolved Oxygen Monitoring

[E] Low DO in Virginia's Chesapeake Bay

[F] Our Approach to Interpreting the Data

[F] Resources

. Dissolved Oyxgen Threshold and . . Period When Habitat is
Habitat i ) Protection Provided .
Duration Used
. . T-day mean > 6.0 mg liter™ Survival/growth of larval/juvenile tidal-fresh resident fish:
M]f rﬂl!l}. Fish (tidal habitats with 0-0.5 ppt salinity) protective of threatened/endangered species.
SpamRg Febmary 1 - May 31
and o s liter! Survival and growth of larval/juvenile migratory fish; profective
Nursery Instantaneons minimm = 5.0 mg liter of threatened/endangered species.
30-clay Growth of tidal-fresh juvenile and adult fish: protective of
(tidal habitats threatened/endangered species.
Open Water 30 liter™ Growth of larval, juvenile :mrll adult fish and Q]e]]ﬁsh: profective Year-round
tidal hat with =0.5 ppt salinity) of threatened/endangered species.
7-day mean = 4.0 mg liter” Survival of open-water fish larvae.
Ti 5 mini 17 3.2 mg liter”! Survival of threatened/endangered sturgeon species.
30-day mean > 3.0 mg liter Survival and recruitment of bay anchovy eggs and larvae.
Deep Water 1-day mean = 2.3 mg liter”’ Survival of open-water juvenile and adult fish. June 1 - September 30
lustantaneous minimum = 1.7 me liter’ Survival of bay anchovy eges and larvae.
Deep Channel Instantaneouws minimum = | mg liter” Survival of bottom-dwelling worms and clams. Tune 1 - September 30

Adapted from USEFA (2003)

The cumulative frequency distribution method has been used by the Chesapeake Bay Program Office since the early 2000. The method relies on a model that generates thousands of DO estimates from a much smaller discrete DO dataset. The model results allow low DO to be quantified
in both space and time. If low DO occurs in a large area within a segment more than once or occurs in a small space many times during an evaluation period, then the segment is determined to have excessive low DO. The method is described in USEPA (2003).

The percentile method is used by DEQ and many other state regulatory agencies to determine when low DO in a waterbody is excessive. When more than 10% of a dataset’s observations are less than a DO concentration deemed necessary for aquatic life, a conclusion is made that the
aquatic life in that waterbody are at-risk. The percentile method is used by DEQ to identify impaired streams, rivers, lakes/reservoirs, and tidal waters that are not in the Chesapeake Bay. This method is described in USEPA (2002).

We combined the results of the CFD method applied to discrete data with the results of the percentile method applied to discrete, Dataflow, and continuous data to evaluate the risk of low DO in each of the 35 segments in Virginia's Chesapeake Bay.

For the CFD method, the thresholds shown in blue in the table above were used for evaluating the Open Water, Deep Water, and Deep Channel habitats. All the values in the table were compared to the data using the percentile method. This method was applied individually to the three

data types. However, for the discrete and Dataflow data, the averages (for instance, the 30-day mean) were not calculated because these data types are collected at intervals that are not ideal for calculating averages.

Goal of this page: Provide a high-level description of DEQ’s approach for interpreting the DO data
presented in this exploratory tool.
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——
TR A &

Resources

Learn About DEQ's Chesapeake Bay Monitoring Learn About the Efforts to Restore the Chesapeake Bay

* DEQ's Chesapeake Bay Monitoring Program Webpage » Chesapeake Bay Program Partnership

* DEQ's Chesapeake Bay Monitoring Program on YouTube

Explore Other Chesapeake Bay Data Explorers

* Virginia Estuarine and Coastal Observatory System

S e ¢ Maryland's Eyes on the Bay

) ) i This beautiful landscape feature is designed to capture stormwater. Stormwater can carry
* The discrete datasets funded by the EPA-Chesapeake Bay Program, including data o Chesapeake Monitoring.Cooperative Data Explorer nutrients into nearby streams and rivers that flow into the Chesapeake Bay. A garden like this

collected by members of the Chesapeake Monitoring Cooperative one acts like a filter by absorbing stormwater and the pollutants in it. The stormwater that flows
out will be cleaner than it would be if the garden was not present. Best management practices

* Discrete datasets generated by DEQ (use Organization ID "21VASWB") like this one are being constructed all over the Bay watershed.

* Dataflow and continuous monitoring datasets collected by VIMS

Help Virginia's Chesapeake Bay Water Quality

* Guide to Rain Gardens - Virginia Department of Forestry

Become a Data Collector
* Adopt-a-Storm-Drain Program - Interstate Commission on the Potomac River Basin

* Learn about DEQ's Volunteer Monitoring Program.

Goal of this page: Empower the public to get involved

¢ Financial assistance for the installation of urban best manaaement practices - Virainia
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Stay tuned for the Explorer’s launch date!
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Contact: Tish Robertson

tish.robertson@deg.virginia.go
(804) 659-1295
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