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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

MARY{%ND 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.



462 On y and Tidal Aquatic Life Uses and Criteria

The Chesapeake By specific aguatic life uses described below reflect the different aquatic
Ining resource commurities ning in the different areas of the Bay. Impaitment of ary of these
sub-categories of aquatic life use is lso considered an impairment of the overall aguatic life
use. The averall aquatic life use also exists as a distinct designated use (i.e., distinct from the.
Chesapeake Bay specific aquatic #fe uses) and is assessed with other protocols including
benthic Indies of Biokigical Integrity (I81), ammonia criteria, and toxicity bicassays.

Migratory Fish Spawning and Nursery (MSN) Designated Use

This use exists in waters in the Chesapeske Bay and its tidal tributaries that protect the survival,
growth, and propagation of the early life stages of 3 balanced, indigenous popuiation of

2 and tidahfresh resident fish species inhabiting
spawning snd nursery grounds. The designated use extends from the beginning of tedal waters
to the downriver end of spawning habitats, as through a of

Designated Uses all targeted anadromous and semi-snadromous fish species’ spawning and nursery habitats.
. ez _ The designated use extends horizontally from the shoreline of the body of water to the
Mukiple designated uses exist in waters in the Chesapeake Bay and its tidal tributaries. Figure adjacent shoreline and extends down through the water column to the bottom water-sediment
4.62illustrates these desi uses. Detailed ions are avsiable in Virginia's WQS and interface. This use applies Febeuary 1 through May 31 and exists concurrently with the open-
the Technicol Suppart Document for dentificotion of Chesapeake Bay Designoted Lses and water use.
VIRGINIA DEPARTMENT OF Shallow Water Aquatic (swsav) Use
ENVIRONMENTAL Ql IALITY Refined Designated Uses for This use exists in waters in the Chesapeake Bay and its tidal tributaries that support the
Chesapeake Bay and Tidal Tributary Waters survival, growth, and jon of aguatic (rooted, bay
prasses)
A o Saasion of Chossansbo Sy cx Tatel Tty
P — — Open Water (OW) Aquatic Life Designated Use
This use exists in waters in the Chesapesios Bay and its tidal tributaries that protect the survival,
growth, and of a balanced, of squatic ife inhabiting open
water habitats.

VIRGINIA’S 2024 305(b)/303(d) Water Quality
Assessment Integrated Report

Deep Water (DW) Aquatic Life Designated Use

This use exdsts in waters in the Chesapeake Bay and its tidal tributaries that protect the survival
and growth of 3 balanced, indigenous population of aguatic ife inhabiting deep water habitats.

Deep Channel (DC) Seasonsl Refuge Designated Use

This use exists in waters in the Chesapesioe Bay and its tidal tributaries that protect the survival
of a balanced, indigenaus population of benthic infauna and epifsuna inhabiting desp channel
Wore L6-1 Hustration of e Fve Oresapeskos Bay Dda) water desgrutod uw mones. habitats.

A anadromous Sah boen in fresh water, spends most of 15 116 i the ses and retums 16 fresh witer 10 spewn.
Salmon, amelt, shad, striged bass, and wurgeon A catod amous fiss dow
livws 1 frash mater 4 enters salt witer 10 spwwn

159 160

Submitted in accardance with Sections 303{d) and 305(b) of the Clean Water Act, and the
Virginia Water Quality Manitoring, Information, and Restoration Act

March 2025 Applicatie Criteria
Dissolved axygen (DO) criteria protecting the described uses are shown in Table 4.6-1. The

for msessing monitoring data agsinst these criteria involves spatial interpolation
of fixed site monitoring results to create a 3-D picture of DO conditions in thousands of
indidual grid cells throughout the Bay. Each individual grid cell s then msessed against the
criteria. In this way, the volume of water in attainment is calculated for each dats collection
cruise, allowing for an assessment of criteria on a spatial scale. To account for natursl
fluctuations over seasons and years, the individual manthly spatial sssessments of a three year

Table 461 Crunapeske Bay dasovd caygen criterls

period are sggregated, allowng for an estimate of the freguency of violations. (Note that this Petection Provided S
contrasts with the sacyear period used in the assessment of DO for nar-Bay waters ) The : —
frequency and spatial extent tocreate s quency Z-Sly i £ & Mgt eV et
iy (DY i, whleh s mirnad Rgalhit ok atabichad iasisudrd curve. Mgratory fish | il habitats with 0.5 pot sabruty) | fish, protective of threatened/endangered spedies. | - February 1 May 31
The DO assessment is based on stations mankored by DEQ, Ofd Dorminion University, Virginia e Instantanacus minimum > § mgAL Surwal{growth of tarval/juvente migratory fish;
Institite of Marine Science, municipalities, and citizens groups. Detais of the assessment POy protective of treatenes/cndangered ipeces.
procedure can be found in guidance manuals from EPA and DEQ (Armbient Woter Quality it i ik i st s sate ol peTR—
Criteria for Dissalved Oxygen, Woter Clarity, and Chiorophyl a for the Chesapeake Bay and its
Tidol Tributaries (EPA 903-R-03-002, Aged 2003), the 2004 (EPA 503-R-002, October 2004), 2007 Shalow water Opery water fish and sheMch desgnated use criteria apply Year cound
(CBE/TRS 285-07, EPA 903-R-07-003), 2007 (CBP/TRS 288/07, EPA 903-R-G05), 2008 (CBP/TRS by grass use
250,08, EPA 903-R-08-001), 2010 (CBP/TRS 301-10, EPA 903-R-10-002), 2017 (CBP/TRS 320-17, 30 cay mean 2 5.5 mg/L ‘Growth of tidak fresh jurenile/acut fsh, protective cf
£EPA 903-R-17-002) do and the Final 2024 Woter Guidonce Manoal, [tidal habitats with 0.0.5 ppt salinity) theeatered/encangered species.
November, 2023). ier i 30 cay msan 2 5 mgl 4 larval, juvenie, and aduk mect
and shebfish use’ | (2idal habitats with 0.5 ppe salinity) protective of threatened/encargered species.
7-cay mean > & ma/t Surival of cpen water fish Larvae
Instantanecus minimum > 3.2 mg/lL | Surval of threatered/endangored sturgece speces.’
30 cay mean > 3 mght P { bay anchowy eggs and lanvas.
Daepwetar Z June 1 - Septermber 30
W 8 1 ay mean » 2.3 el Survival of apen water juveniie/acult fish
shellfh use minkmum > 1.7 gl Sunval of bay anchovy eggsftanas.
Open water fish and chellfich designated wse aritenia apply October 1 May 31
M(h,‘.'::;g minimum > 1mg_| Survival of bottom cweling worms/dare. June 1 - September 30
e Open-water fish and shelfih desgnated use criteria apply October 1+ May 11

Special citeria for thhe Mut1azon and Pamusikey fivers are 10-diy rasan > &0 mp/l; hatantanecus miniman » 3.2 mi/L #t temperetues « 27<
ISLATOus sk > 4.3 gL 4t Semperatares > 29°C

" awon (> 19°C) - a3 mgt wil
rotect 1urvies of Su lnted Vur geon s,

Final 2024




impairment

462 Chesapeake Bay and Tidal Tributaries Aquatic Ufe
The Chesapeake By specific aguatic life uses described
Indng resource commurities fning in the different areas of mpairment of any of these
sub-categories of aquatic life use is also considered an impain of the overall aguatic life
use. The averall aquatic life use also exsts as a distinct designated use (i.e., distinct from the

£

Bury specific aquatic ife uses) and is assessed with other protocols including )
e of Biokagical Integrity (1B1), ammonia criteria, and todicity bioassays. spowning and nursery grounds. The designated use extends from the beginning of tidal waters
ta the downriver end of spawning and habitats, a5 through a of

designated uses |. f e i Sasmdbs s amisnas ¢ s e el

The designated use extends horizontally from the shoreline of the body of water to the

he different aquatic Migratory Fish Spawning and Nursery (MSN) Designated Use
This use exists in waters in the Chesapeske Bay and its tidal tributaries that protect the survival,
growth, and propagation of the early life stages of 3 balanced, indigenous population of

2 and tidahfresh resident fish species inhabiting

ke designatic] uses exiit 1o watess 1n the Chesapsahe Buy and ks tidel tritutaries. Fgore adjacent shoreline snd extends down through the water column to the bottom water-sediment
ustrates these d uses. Detailed are avalable in Virginia's WQS and interface. This use applies Febeuary 1 through May 31 and exists concurrently with the open-
the Te Support Document for Identificotion of Chesapeake Bay Designoted LUses and water use.
o =i e 2004 Bay Program Office, Annapalis, Maryland.
VIRGINIA DEPARTMENT OF Srallow Water At (swsa tse
ENVIRONMENTAL Ql ALITY Refined Designated Uses for This use exists in waters in the Chesapeake Bay and its tidal tributaries that support the
Chesapeake Bay and Tidal Tributary Waters survival, growth, and ion of aguatic (rooted, bay
grasses)
A Croes Shashon of Chvmssgon b Sy o Tatel Frbudiry
a M.::‘* i Open Water (OW) Aquatic Life Designated Use
i aa Ut R
oy sroms This use exists in waters in the Chesapesios Bay and its tidal tributaries that protect the survival,
growth, and of a balanced, of aquatic ife inhabiting open

e

VIRGINIA’S 2024 305(b)/303(d) Water Quality s ——— -
Assessment Integrated Report =

Deep Water (OW) Aquatic Life Designated Use

This use exists in waters in the Chesapeste Bay and its tidal tributaries that protect the survival
and growth of 3 balanced, indigenous population of aguatic ife inhabiting deep water habitats.

Deep Channel (D) Seasonsl Refuge Designated Use

Cwow Pt S Rt . oA
S Apak Lie ne This use exists in waters in the Chesapesios Bay and its tidal tributaries that protect the survival
of a balanced, indigenaus population of benthic infauna and epifsuna inhabiting desp channel

Wore 61 Hustration of the Fve Oresapesios Bay Uekal water dusgated uie mones. habitats.

+ An anadromous Ssh, boen in fresh water, spends most of 13 e in the ses and returms 16 fresh witer 1o iawn.
Salmon, smelt, shid, striged bass, asd & peon ire common eximales A citadamous fish dous the oppaate
Irows 1 frash mater aned enters salt water 10 ipamn

160

Submitted in accardance with Sections 303{d| and 305(b) of the Clean Water Act, and the C rlte rl a e
Virginia Wister Quality Manitoring, Information, and Restoration Act \ /

[
attainment e gl R

pea
3-D pic\Jre of DO conditions in thousands of

ndriduaT ¢t the Bay. Each individual grid cell s then msessed against the
criteria. In this way, water in attainment is calculated for each

on a spatial scale. To account for natural

March 2025

el reference curve | e ——

. | .
violations S e —

PERORTTY S8 TPt ERTETT create a cumulative fr i m’ Gaymean 2 6 mght u ‘:"‘"""“""v“ L E ?
diagram (CFD) curve, whichis ned against an established reference ¢ ;):‘VM tital habitats with 00.5 pet sabruty) | fish; protective of threatened/endangered spedies. February 1 - May 31
The DO assessment is based on stations monitored by DEQ, and Instantanecus minimum > 5 mg/l Survwal/growth of larval/|uvende migratory fish,

Institute of Marine Science, municipaities, and citizens grups. Details of the assessment iy pretectie of Breatened/endangered specks
procedure can be found in guidance manuals from EPA and DEQ (Armbient Woter Quality Openaster fch and shelllh destgaated uza criteris J0ply S
Criteria for Dissalved Oxygen, Woter Clarity, and Chiorophyll a for the Chesapeate Bay and its
Tidol Tributaries (EPA 903-R-03-002, Apedl 2003), the 2004 (EPA S03-R-002, October 2004), 2007 Shallow- water Opervwater fish and shelfeh deagnated use critena apply Yearcound
(CBP/TRS 285-07, EPA 903-R-07-003), 2007 (CBP/TRS 288/07, EPA 903-R-005), 2008 (CBP/TRS bay pass use
29008, EPA 903-R-08-001), 2010 (CBP/TRS 301-10, EPA 903-R-10-002), 2017 (CBP/TRS 320-17, 30 cay mean > 5.5 mglL Growth of tisal fresh juveniie/acult fish, protective of
EPA 903-R-17-002) oddendo and the Final 2024 Woter Quokty Assessment Guidonce Manual, (tidal habitats with 0.0.5 ppt salinity) threatered/encangered speces.
November, 2023 Openvwater fch 30 cay mean 2 5 mgl Growth of farval, juvenile, and adut fish/shelfish; Yemnecund
and shelfish use’ | (gl habitats with 0.5 ppt salinity) protectie of threatensc/endangered species
7-caymean > & maft Surval of cpen water fish larvae
Instantanecus minkmum 2 3.2 ma/. | Surival of threatened/endangered sturgeon species.”
30 ay mean > 3mgh Survval/recruitment of bay ancheuy eggs and arvae.
”D""" —-— 1-cay mean > 2.3 mgh. Survival of apen water juveniie/acult fish R
helfch use minkmum > 1.7 mgA Sundval of bay anchowy egzsilanie
Open water fish and shellfich designated wse orteria apply October 1 - May 31
Deep-<hannel Instantaneous minimum > 1 mg/L [ Survival of bottom cweling worms/darms. June 1 - Septernber 30
seaconal refuge
ue Open-water fish and shelfh designated use criteria apply October 1 May 31
Special cr1eeid or the MUtLagom nd Pamuskey fvwrs are 30-ay maan > 0 Mk, Datastanecu mimam » 3.3 mi/L ot temperetures « 29<
Instintareous minkum > 4.3 ML ot lemperatares > 9
A . won (> 29°0), show an misimam of 43 st wil
protect surviv of St Inted 15 gwon swcin.
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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.



Designated Use Criteria Concentration/Duration Protection Provided Temporal Applcation
7-day mean > 6 mg/L Survival/growth of larval/juvenie tical fresh resident
“UIWV fish | [tidad habitats with 0.0.5 ppt sakinity) fish; pratective of threatened/endangered spedies. Febnuary 1 - May 31
Cand Instantanecus minimum > 5 mg/L Surwval/grawth of larvalfjuvente migatary fish,
o protective of threatened /encdangered species.
Openvwater fish and shelfich desgnated use critenia apply June 1 - Janyary 31
Shallo water Openvwater fish and shelfih designated use criteria apply /vémd
My&qu
30-cay mean > 5.5 mg/L Growth of tidal-fresh juveniie/acult fish; of
(tidal habitats with 0.0.5 ppt salnity) threatened /encangerec
Open-water fish 30-cay mean > 5mg/L Growth of lanval, juvenile, and Sdult fish/shellfish; Yearround
and shellfish use® | | (tidal habitats with >0.5 ppt salinity)) protective of theea ered speckes.
7-cay mean » & ma/L Supnﬂ{lmmﬂmm
Instantanecus minimum > 3.2 mg/L Wé th o/ gered sturgeon }
%—%"mmd 3 anc larvae.
Miﬁ'ﬂ 1.day mean > 2.3 mgll survival of apen water juveniie/acult fish, Auni 1« Saptimiber 30
shellfish use Instantanecus minimum > 1.7 rmg/L Survival of bay anchovy epgs/lane.
Openwater fish and shellfish designated wse ariteria apply October 1+ May 31
Deep-channel ww
seaconal refuge
e Openvwater fish and shelfich desgnated use critenia apply October 1+ May 31

abow anin
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of 43 mgL will

ful to shorinoe

Im

protect sunvividl of this listed Sargeon specs.

1 29C), Esscived aeypen
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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
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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

a3ivadn AviSs -+

.....

Build immersive web apps your way

Go to purchase options —

Ui
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Virginia's Chesapeake Bay ﬁDEQ

Dissolved Oxygen Explorer Y uiivieyisr,

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 Virginia's portion of the tidal waters of 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

s

— - W - S

- Where's the Low Dissolved Oxygen in Virginia's
Chesapeake Bay?

- Our Approach to Interpreting the Data



SR ER:1u-8 [5] Learn About Chesapeake Bay Dissolved Oxygen [ Dissolved Oxygen Monitoring  [F] Low DO in Virginia's Chesapeake Bay  [F] Our Approach to Interpreting thi >

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.

- -

Igal bloom like this is not only unpleasant to the senses, but it can also result in low DO concentrations.

"oafin.

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

The Deep Water habitat is where critters that prefer deeper waters live. Although the Chesapeake Bay is considered a shallow estuary, it can get as deep as 40 meters in some places. DO concentrations are naturally lower in deep waters, and thus the critters that choose to live in
deeper water are more tolerant of low DO than the residents of the Open Water habitat. They do best at DO concentrations greater than or equal to 3.0 mg/L. Summer flounder and bay anchovy dwell in the Deep Water habitat.

The Deep Channel habitat is where the most elusive Bay critters live. They are the bottom-dwelling worms and clams that live in the deepest waters of the Bay. The critters within this habitat are very tolerant of low DO, but they still need a steady supply of DO greater than or equal 1
mg/L to thrive. Bristle worms are a denizen of the Deep Channel.

The habitats are separated in space and time. For instance, the Migratory Fish Spawning and Nursery habitat occurs only in tidal freshwater and brackish areas during the spring months, while the Deep Water and Deep Channel habitats accur during the summer in deeper, saltier
waters. The Open Water habitat is the largest habitat and it occurs year-round. You can view where the habitats are located throughout Virginia's Chesapeake Bay here.

AE

Migratory Spawning and ?‘ Striped Bass: 5-6
Nursery Habitats . # S
5 S American Shad: 5
i
Shallow-Water and T i
Open-Water Habitats Mfhite Perch: 5
4 Yellow Perch: 5
. "\';;;_"_,r %
Deep-Water Habitats 3 Alewife: 3.6

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

Discrete Data
Dataflow Data
Continuous Data

ODU Monitoring Up Close

VIMS Monitoring Up Close
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Stations Sampled 2021-2024

e Di
Discrete Powered by Esri

A\ Continuous Monitor
9 Dataflow

[E] Resources

Click on a symbol on the map and the station information 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:

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

Y Discrete Stations

Y Dataflow Cruise (Central Point)

¥ Continuous Monitoring Locations

View stations by individual data collector.

Y DEQ

Y DEQ/ODU

Y DEQNVIMS

Y VIMS/CBNERR-VA

Y MDDNR

Y CMC (Tier Il and Tier I}

0000 0H000

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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C C 5 C o N | ‘\.9 D o Click on a symbol on the map and the station information will appear in the box below.
Dissolved Oxygen Monitoring in Virginia's L ¢ $
yg g g » i Annapolis Daldwars
Chesa pea ke Bay - ) B xon station ID: CRRMH cruisetrack
\65/ Maryland .
Click on the symbols on the map to learn about the dissolved oxygen data collected ..‘ zztgam;':;_c:::;:w
. ) pal {3l )
during the 2021-2024 period. & 2 am Number of DO Observations: 77422
[ ] Number of Sampling Dates: 21
The collection of DO data is an important component of the Virginia Department of = Minimum Observed DO Concentration {mg/L): 4.0
Environmental Quality (DEQ)'s Chesapeake Bay monitoring program. Through funding Frealli®dbusg California 3 Earliest Sampling Date: 2021-04-16
provided by EPA-Chesapeake Bay Program Office, DEQ partners with Old Dominion ) ® g o & Latest Sampling Date: 2023-10-20
University (ODU) and the Virginia Institute of Marine Science (VIMS) to generate a L) Maximum Depth {m) Sampled: 0.5
large body of information that can be used to understand where and when DO esville .\ i ERtSaRE Data Collector: DEQ/VINS
i L National -
concentrations may be too low to support healthy aquatic life. Data collected by the B Wildlife Refuge Comment:
Maryland Department of Natural Resources (MDDNR) and community scientists 1) =4
affiliated with the Chesapeake Monitoring Cooperative (CMC) are also used to @5
understand water quality conditions in Virginia's Chesapeake Bay. c'z‘@ G Choose which station type you'd like to view individually.
Richmand
_ ) _ ° Y Discrete Stations
There are three types of DO data being collected in the Chesapeake Bay. Click on a R .
button to learn more. e M % Dataflow Cruise (Central Point)
Fark
Petersburg Natonal Y Continuous Monitoring Locations
Discrate Data View stations by individual data collector.
; - o oF Y DEQ
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 v DEQ/ODU
a specific location using an electronic device called a water quality sonde. At many (o]
of the discrete stations in the Bay, dissolved oxygen measurements are collected d Y DEQVIMS
?hs a v?rrhcaltprt(:]ﬁleb—-ﬁhere_rr:_easltljrem?nts are tall<etn at 1]mt43[_ter |nfcrr]ert1)1_?ntts frf[)m ¥ VIMS/CBNERR-VA
e surface to the bottom. This allows for a complete evaluation of habitat water vamecwen | Stations Sampled 2021-2024
quality. However, some discrete stations are only sampled at the surface, soTsh P Y MDDNR
articularly in shallow waters. ; ® Discrete :
p y Esri, USGS | V A cont oni Powered by Esri ¥ CMC (Tier Il and Tier |||)
ontinuous vonor
@ Dataflow

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

=
@)
U

s
)

"

=
©)

= s = s = s
WRIVEIVEIVEIVELY
.

L

-

Ly

Ly

Ly

Ly

Ly



[E] Home

Dissolved Oxygen Monitoring in Virginia's . g

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 esville e
concentrations may be too low to support healthy aquatic life. Data collected by the N
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 to learn more.

Discrete Data

Dataflow Data

Continuous Data

ODU Monitoring Up Close

VIMS Monitoring Up Close

dge
Park

Petershurg National
Battlefield

&

[E] Learn About Chesapeake Bay Dissolved Oxygen S ERBEELEReAT LR LGRS [F] Low DO in Virginia's Chesapeake Bay [ Our Approach to Interpreting the Data

e e Daover
o Q
Ry
& e
o;#’mnapc-\hs Delaware
— *_Washington
56 L
Maryland
Dali‘ {13}
9
Salisbury
Fre‘lMng California
[ ]
Chincoteague
Natianal
Wildlife Refuge

Haliwa-5aponi
SDTsA

Esri, USGS |V

Stations Sampled 2021-2024

® B
Discrete Powered by Esri

A\ Continuous Monitor
@I Dataflow

[E] Resources

Click on a symbol on the map and the station information will appear in the box below.

[s]]
oo

Station ID: CB6.2

Segment: CB6FPH

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 ®
v Dataflow Cruise (Central Point) (D]
Y Continuous Monitoring Locations e
View stations by individual data collector.

Y DEQ ()
v DEQ/ODU @
Y DEQ/VIMS @
Y VIMS/CBNERR-VA (O]
Y MDDNR @
Y CMC (Tier Il and Tier [11) (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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i At P Dover . L. . . .

= = 5 = o N | .39 ) o Click on a symbaol on the map and the station information will appear in the box below. oo

Dissolved Oxygen Monitoring in Virginia's O s o0
; Annapolis Delaware
Chesapeake Bay o o oyalginggn e Staton 1D CB5 2
|66,/ arylan =

Click on the symbols on the map to learn about the dissolved oxygen data collected j z:?::?;_c[:i::le

- : Dale Ci ol )
during the 2021-2024 period. oy P L) Number of DO Observations: 515

Number of Sampling Dates: 55
The collection of DO data is an important component of the Virginia Department of o Minimum Observed DO Concentration (mg/L): 1.2
Environmental Quality (DEQ)'s Chesapeake Bay monitoring program. Through funding Fredericksburg California -4 Earliest Sampling Date: 2021-01-25
(o]

Latest Sampling Date: 2024-11-11
A Maximum Depth (m) Sampled: 10
Data Collector: DEQ/ODU

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 esville P Chincoteague
. T Natienal .
concentrations may be too low to support healthy aquatic life. Data collected by the 08 i Wildlife Refuge Comment:
Maryland Department of Natural Resources (MDDNR) and community scientists e = A
o o
affiliated with the Chesapeake Monitoring Cooperative (CMC) are also used to é’f = A
understand water quality conditions in Virginia's Chesapeake Bay. Q‘;? :‘E A Chesapeaks Choose which station type you'd like to view individually.
Richmond =
] _ ) f o ¥ Discrete Stations @)
There are three types of DO data being collected in the Chesapeake Bay. Click on a A
button to learn more. o @ ¥ Dataflow Cruise (Central Point) @)
Park 64,/ A A
Psserzbur Naglonal ¥ Continuous Monitoring Locations [ @]
Hampton . . L
Discrete Data Q View stations by individual data collector.
oI'~I(:r1‘olk o‘c.flr'glnla Beach v DEQ )
Dataflow Data (zse)
Y DEQ/ODU (O]
Continuous Data &) Y DEQVIMS >
ODU Monitoring Up Close Y VIMS/CBNERR-VA e
naivasaponi | Stations Sampled 2021-2024
VIMS Monitoring Up Close * 3 ¥ _MDDNR )
; ® Discrete - . X
Esii, USGS |V Powered by Esfl | 57 CMC (Tier Il and Tier III) (O]
J\ Continuous Monitor
@ Dataflow

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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El 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 esville
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 to learn more.

Discrete Data

Dataflow Data

Continuous Data

ODU Monitoring Up Close

VIMS Monitoring Up Close

[E] Learn About Chesapeake Bay Dissolved Oxygen @ERBESENOL RGN LEE [F] Low DO in Virginia's Chesapeake Bay  [E] Our Approach to Interpreting the Data

5 bt N Dover
¥ & 0
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) K .
oAnnapolls Delaware
. _Washington
- (== @ &
._55/1 Maryland
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°
L ] Salisbury
/ Fredericidiburg California
o L ]
.-.‘ Chincoteague
.dszﬂ MNational
L ] ° L 4 Wildlife Refuge
L2 = +
- L ]
< < [
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& o
\ = Che
g Richmond oy L ] Chesapeake
o 0 Bay
= $
L ] b ) * '
dge b
Park @ ~'
Petershurg Mational
Battiefield
Hampton
o
* Norfolk  Virginia Beach
o o
= &

&

Haliwa-Sapani

Esri, USGS |V

SDTSA

® Discrete

@ Dataflow

Stations Sampled 2021-2024

A\ Continuous Monitor

Powered by Esri

El Resources

Click on a symbol on the map and the station information will appear in the box below.

Station ID: CB6.2

Segment: CB6FH

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)

¥ Continuous Monitoring Locations

View stations by individual data collector.

Y DEQ

Y DEQ/ODU

Y DEQNVIMS

Y VIMS/CBNERR-VA

Y MDDNR

¥ CMC (Tier Il and Tier III)

80000 OFOG OO

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

" ) Al ‘ {13 Click on a segment to see how it was evaluated. The results will appear in the box
+ "R >0 below.

-
>~
e

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. Note:

You may have to scroll down to view the map on mobile devices.
These results do not communicate regulatory findings. They are intended to be used for ag

informational purposes only.

"
.

Overall Summary i= 2 A Overall Summary
30 <
0
Data do not indicate risk to aquatic »
life due to low DO. ey Western Lower Chesapeake Bay (CB6PH)
Data indicate potential for growth mnond g
effects due to low DO. :v?:lld i 1‘;. \1’1)2/ i B e e s, Monitoring data indicate that aquatic life in this segment may have been exposed to low
DI Do o St g X 9 {7l " il o/ Q3 DO frequently enough to potentially impact growth in the Open Water habitat and survival
. oftacts dierto law 0. ;l, _the Deep :Nater habitat during the 2021-2024 period. No other habitats are present in
is segment.

. Data indicate potential for growth and TDSA ol
Data type(s) evaluated: Discrete

survival effects due to low DO.

Method(s) indicating excessive low DO: CFD Method Applied to Discrete
Data;Percentile Method Applied to Discrete Data

S\

Coastal /3y

0 Migratory Fish Spawning and Nursery
Atotal of 2398 DO observations were recorded in this segment. A total of 240 discrete DO
observations were recorded in the bottom waters.

[0 Open Water

[0 Deep Water

[0 Deep Channel \Cf

Esri, CGIAR, USGS | VGIN, Esri, TomTom, Garmin, SafeGréph. FAO, METI/NASA, USGS, EP... Powered by Esri

A, ”.' .OVI rginia Beach

Goal of this page: Inform the public about what the data indicate in an easy-to-digest way
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Our Approach to Interpreting the Data

For over 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 quality 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 on this page 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.

E] Resources

Habitat

Dissolved Oyxgen Threshold and

Duration

Protection Provided

Period When Habitat is
Used

Migratory Fish

7-day mean = 6.0 mg liter !
(tidal habitats with 0-0.5 ppt salinity)

Survival/growth of larval/juvenile tidal-fresh resident fish:
protective of threatened/endangered species.

Spawning
P - ) - . ) ) February 1 - May 31
and I . =50 liter™ Survival and growth of larval juvenile migratory fish: protective
Nursery nstantaneous minimum = 5.0 mg liter of threatened/endangered species.
0-day mean > 5.5 mg liter” Growth of tidal-fresh juvenile and adult fish: protective of
(tidal habitats with 0-0.5 ppt salinity) threatened/endangered species.
. .50 ! Growth of larval, juvenile and adult fish and shellfish; protective .
Open Water . . . P Year-round
ats with =0.5 ppt salinity) of threatened/endangered species.
7-day mean > 4.0 mg liter” Survival of open-water fish larvae.
Instantaneous minimum = 3.2 mg liter™ Survival of threatened/endangered sturgeon species.
30-day mean = 3.0 me liter Survival and recruitment of bay anchovy eges and larvae.
Deep Water 1-day mean > 2.3 mg liter” Survival of open-water juvenile and adult fish. June 1 - September 30
Instantaneous minimum = 1.7 mg liter Survival of bay anchovy eggs and larvae.
Deep Channel Instantaneous minimum > 1 mg liter g Survival of bottom-dwelling worms and clams. June 1 - September 30

Adapted from USEPA (2003)

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

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).

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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Resources

Learn About DEQ's Chesapeake Bay Monitoring

+ DEQ's Chesapeake Bay Monitoring Program Webpage

« DEQ's Chesapeake Bay Monitoring Program on YouTube

Learn About the Efforts to Restore the Chesapeake Bay

« Chesapeake Bay Program Partnership

Explore Monitoring Data

« The discrete datasets funded by the EPA-Chesapeake Bay Program, including data
collected by members of the Chesapeake Monitoring Cooperative

« Discrete datasets generated by DEQ (use Organization ID "21VASWCB")

« Dataflow and continuous monitoring datasets collected by VIMS

Become a Data Collector

Explore Other Chesapeake Bay Data Explorers

« Virginia Estuarine and Coastal Observatory System

« Maryland's Eyes on the Bay

* Chesapeake Monitoring Cooperative Data Explorer

« DEQ Integrated Repot Web Exploration Map

Goal of this page: Empower the public to get involved

This beautiful landscape feature is designed to capture stormwater. Stormwater can carry nutrients
into nearby streams and rivers that flow into the Chesapeake Bay. A garden like this 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 like this one are being
constructed all over the Bay watershed.

Help Virginia's Chesapeake Bay Water Quality

» Guide to Rain Gardens - Virginia Department of Forestry
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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



mailto:tish.Robertson@deq.virginia.gov
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