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Refined Designated Uses for
the Bay and Tidal Tributary Waters

A Cross Section of Chesapeake Bay or Tidal Trdutary.
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Water Quality Criteria Attainment (Ehrich example)

Chesapeake Bay Waters Meeting Water Quality Goals
for the Shallow Water Bay Grasses Designated Use

2011-2013 Chesapeake Biay Program

A Watershed Partnership
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How can we describe what is occurring with DO DUs
by Segment?
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Aerial Average DO CBP only (Y-axis) paired with CBP + South River (x-
axis). 3 years, monthly averages

July 20 2010 Bottom Dissolved Oxygen (gl
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Option 2. Conditional Attainment:

Compute one statistic for one time scale (e.g. 30-day
mean DO) to inform conditions at another time scale.

History:
e Jordan et al. 1996 — A seasonal mean DO could provide a good
measure of meeting other DO thresholds.

 U.S. EPA 2003 — Recommends estimating “probable attainment” to
address short duration criteria.

 U.S. EPA 2004 — Demonstrates levels of protection of one criterion
for other, short duration criteria.

 U.S. EPA 2010 — Modeled “Umbrella Criterion” application.
e CBP-STAC 2012 — Umbrella Criterion report, options.

e 2015 - New Tech addendum report. Renaming the approach
“Conditional Attainment”.
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Criteria Protection
by the 30-day
mean

Instantaneous

7-Day Mean Minimum

D.O. 30 Day Mean

D.O. 30 Day Mean
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( e
M Failure rate ot 7 dav mean
 Failure rate of instantaneous minimum

5.01 5.67 6.34 7.01
Monthly Mean Dissolved Oxygen (mg/L)




Short duration DO criterion violation rate (%)

Simulation analysis based on subsampling continuous
DO monitoring data filled in the gaps on risk for
nonattainment based on 30-day means.

Monthly Mean Dissolved Oxygen (mg/L)



Conditional Attainment Option

 An Umbrella Protection Effect exists for
protecting multiple criteria using a single scale of
measurement.

1. The size of the Umbrella Effect varies depend on the
density of measurements used to assess the
criterion. (Sampling effort counts).

2. Levels of protection provided by a monthly mean
dissolved oxygen value are different depending on
what criteria you choose to protect. (7-day mean vs.
1 day mean vs. Instantaneous minimum)



7-day mean > 6 mg/L tidal habitats February 1 — May 31

with 0-0.5ppt salinity

Instantaneous min > 5 mg/L

Open water fish & shellfish June 1 - January 31

designated use criteria apply .
Open water fish & shellfish Year-round

designated use criteria apply

30-day mean >5.5mg/L Year-round
Salinity:
(0-0.5ppt)
>5mg/L
Salinity:
>0.5ppt

30 day mean > 3mg/L June 1 — September 30

Open water Fish and shellfish October 1-May 31
designated use criteria apply

Instantaneous min > 1 mg/L June 1 — September 30
Open water F & S applies October 1 — May 31




Chapter 2. ll. Assessing Dissolved
Oxygen Criteria Attainment: Short-
Duration Criteria Attainment
Assessments

Three Zone framework: choosing to
sub-segment

* Links to the Open Water designated
use work, the latest work by
Boynton et al on D.O. behavior in
shallow water, and existing EPA-
supported basis for sub-segmenting
habitats already used by Virginia in
other assessments. = Graphic by H. Weinberg, CBPO




USEPA (2003)

* |nsufficient information was available regarding
differences in dissolved oxygen dynamics between
offshore and shallow, nearshore habitat to support
separating the two habitats into their own
designated use assessments. (U.S. EPA 2003)
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Figure 2-1. Locations of 57 ConMon stations used in the non-attainment analysis and their spatial classifications. The 23
locations circled are the subset of stations that were also analyzed using 1 hour average temporal scheme.
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Figure 2-1. Locations of 57 ConMon stations used in the non-attainment analysis and their spatial classifications. The 23
locations circled are the subset of stations that were also analyzed using 1 hour average temporal scheme.
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Figure 2-5. Frequency of percent failure for all ConMon stations at the 3.2 m= L-"(red bars) and 5 mg L-
lfgreen bars) DO criteria levels organized by spatial classification. See Figure 2-1 for details concerning
spatial classification of ConMon sites.




Subsegmenting and Assessing Open Water.

3 Zones:
* Supporting Instantaneous minimum Os
assessments. s
Yo, €
O
 U.S. EPA 2003x 305b guidance: 3 zone ) &’50,
approach to assessing estuarine S, S
habitats "%é&

 VADEQ applies approach to non-Bay
criteria tidal water assessments citing
U.S. EPA 2003x.

 Boynton et al. (2014) illustrates habitat
differences in DO behavior for 3 zones.
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Figure 2-1. Locations of 57 ConMon stations used in the non-attainment analysis and their spatial classifications. The 23
locations circled are the subset of stations that were also analyzed using 1 hour average temporal scheme.

Refined Designated Uses for
the Bay and Tidal Tributary Waters

A. Cross Section of Chesapeake Bay or Tidal Tributary

Shallow-Water
Bay Grass Use Open-Water
Fish and Shellfish Use
Deep-Water
Seasonal Fish and
Shellfish Use

Deep-Channel
Seasonal Refuge Use

B. Oblique View of the “Chesapeake Bay” and its Tidal Tributaries

Migratory Fish
Spawning and
Nursery Use

Shallow-Water
Bay Grass Use
Deep-Water
Seasonal Fish and
Shellfish Use Deep-Channel Seasonal Refuge Use




Summary

 Where States wish to work with EPA and
subsegment a segment for assessment
purposes:

— Data analyses illustrate a gradient of habitat
behaviors.

— Recommendations supporting assessment relate
to available assessment protocols.
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Chapter Goal

* Provide volume measures for 3 Chesapeake
Bay segments with missing volumes to
support their assessment and reporting of
water quality standards attainment.



Western Branch at Calvert Manor

Stream length (feet)
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Chapter Goal

* Document the method used to communicate
a single measure of the combined water
quality standards attainment results for
Chesapeake Bay tidal waters.
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Bay Grasses (SAV) Restoration Goal Achievement
Single Best Year 2010 - 2

Percent of Goal Achieved
3-year Analysis
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Chapter Goal

e Alignment of the outdated 185,000 acre
Chesapeake Bay SAV restoration goal with the
TMDL that is based on State water quality
standards ( ).



Quick Background History

* |n 1993 the Chesapeake Executive Council
formally adopted the Tier | SAV restoration target
as the Chesapeake Bay Program’s first
guantitative living resource restoration goal
(Chesapeake Executive Council 1993).

— Refinements were made to the Tier | restoration goal
as a result of a reevaluation of the historical SAV aerial
survey digital data sets. The revised Tier | goal total
was
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2004: New information supported
establishment of the water quality
standards

e U.S. EPA 2004 (Oct) highlighted that:

— ‘Since the 2003 publication of both the Regional
Criteria Guidance and the Technical Support
Document, new information has become available to
the watershed jurisdictions and EPA in support of state
adoption of SAV restoration goal...acreages.

— This new information will also help the four
jurisdictions with Chesapeake Bay tidal waters to
adopt consistent, specific procedures for determining
attainment of the shallow-water bay grass designated
uses into their regulations.



Segment acreage revisions:
Single Best Year (SBY) measures were
reassessed because...

e SAV was clipped to the GIS-based shoreline (not actual shore).




Bay Grasses
Distribution Used to Set the Restoration Goal in 2003
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http://www.chesapeakebay.net/publications/title/

New analyses + new data = improved
science for developing water quailty
standards acreages

* As recommended by EPA, the original
Chesapeake Bay underwater grasses goal
acreages by segment and the expanded
restoration acreages were used. With few
exceptions around the Bay, the water quality
standards segment goals for SAV acres are
equal to or greater than the segment acreage
goals supporting the 185,000 acres.



Goal acreage basis for developing |U.S. EPA 2008 Segment
the Segment-specific Water Quality Count
Standards

TMDL basis:
92 Management
Segments




Summary

* |In adopting segment-specific water clarity
standards the Chesapeake Bay Program partners
more accurately reflected segment SAV goal
acreages from the aerial surveys.

* The acre goal is better aligned with the
method used in the annual aerial survey of SAV to
assess the status of Bay grasses and track change
towards attaining water clarity/SAV goals.



Chapter 6. Chesapeake Bay Aquatic
Life Use assessments are used to
inform water quality standards
Assessments

Benthic community condition is assessed using a benthic
index of biotic integrity ( ), which evaluates the ecological
condition of a sample by comparing values of key benthic
community attributes to reference values expected under
nondegraded conditions in similar habitat types. The program
consists of:

* a fixed-site monitoring effort directed at identifying
temporal trends, and

e a probability-based sampling effort intended to assess the
areal extent of degraded benthic community condition..

Reference values are the benthic community restoration goals
for the Chesapeake Bay.









Category 3 There is insufficient available data and/or information to make a use support
determination.

Category 3a VA: no data are available within the data window of the current
assessment to determine if any designated use is attained and the water
was not previously listed as impaired.

Category 3b VA: some data exist but are insufficient to determine support of
designated uses. Such waters will be prioritized for follow up
monitoring, as needed.

Category 3c VA: data collected by a citizen monitoring or another organization
indicating water quality problems may exist but the methodology
and/or data quality has not been approved for a determination of
support of designated use(s). These waters are considered as having
insufficient data with observed effects. Such waters will be prioritized
by DEQ for follow up monitoring.

Category 3d VA: data collected by a citizen monitoring or other organization
indicating designated use(s) are being attained but the methodology
and/or data quality has not been approved for such a determination.







E.g. Alliance for the Chesapeake: VA

. Ambient and/or bacteria

B senthic

Both ambient and benthic

E.g. South River Federation: MD

July 20 2010 Bottom Dissolved Oxygen (mg/l)




Chapter Goal

* Document the EPA approved requirements for
regulatory quality data to be collected,
approved and included in Chesapeake Bay
dissolved oxygen water quality standards
attainment assessments.
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