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MD BSID

History Data
- First developed in 2009

Maryland Biological Stream

. Survey:
B Updated in 2014 - 1stto 4th order non-tidal streams
- Studies published around 2016 -  Benthic macroinvertebrates
-  Fish

- Water chemistry
- Instream habitat
- Riparian habitat
- Altitude

- Land use n=1,284

- Impervious surface
- State Roads



https://mde.maryland.gov/programs/water/tmdl/pages/bsid_studies.aspx#:%7E:text=Maryland's%20BSID%20analyzes%20three%20key,mine%20drainage%2C%20atmospheric%20deposition).
https://mde.maryland.gov/programs/Water/TMDL/ApprovedFinalTMDLs/Documents/BSID_Methodology_Final_2009.pdf
https://mde.maryland.gov/programs/Water/TMDL/ApprovedFinalTMDLs/Documents/BSID_Methodology_Final_2014.pdf
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MD BSID

Goal

- Compare biology to stressor levels

- Using case-control statistics: Mantel-Haenszel Odds Ratios

- Samples are categorized into groups, then numbers in each group are
compared

- Sites are categorized by: Data from R2 (2000-2004)

d R3 (2007-2009
- Biology: () or () i ( )
- Stressor: T or l

- Physiographic region and stream order
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Controls
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@ Biology Categories

Cases vs. |Controls

1St 2nd+
FIBI < 3 P@ Qq FIBI > 3
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in 8-digit watershed in physiographic region
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e  otressor Categories

Stressor above limit vs

. Stressor below limit * Source:

Acidity
Agricultural
Anthropogenic
Impervious
Urban

® Stressor:

Sediment

Habitat (instream
& riparian)
Chemistry
(inorganic,
nutrients, and
pH)



% Parameter Thresholds

Each parameter was assigned a stressor threshold per eco-region, based on:
= Existing guidelines: COMAR, literature, MDDNR MBSS

= Statistical analysis on grouped responses = indicate levels above which
degradation to biological communities is likely to occur

=  Compared stressor levels among different biological conditions: sites pooled into each narrative
IBI category and stratified by ecoregion

=  Graphs displaying 80% confidence intervals of grouped percentile distributions and statistical
significance tested
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Parameter Thresholds

High Total Nitrogen, Highland

V.Poor BBI
Poor BIBI
Fair BIBI
Good BIBI
V .Poor FIBI
Poor FIBI
Fair FIBI

Good FIBI

#Sites  Percentile 80% C.1. | Group Signif.  Threshold
o— 77 6.2 (5.86,7.81) |
141 4.83 (4.46,5.24) |
161 2.68 (2.32,2.78) | Poorvs. Fair Yes
te— 95 1.75 (1.62,2.12) | V.Poorvs. Good Yes 3.75
B < * > g _6.04_(3.9£91)_ T T
69 473 (3.78,5.82) |
120 4.25 (3.92,4.68) | Poorvs. Fair  No
( e ) 142 3.01 (2.77,3.32) | V.Poorvs. Good Yes




MD BSID — Contingency Tables

Case

Control

Stressor
above P@a @q
limit a—ac) &%Q
Stressor
below P@ Q(]
limit Cr e gg;mg

Two-way contingency

table for every:
Stressor
Watershed



MD BSID — Odds Ratio

Odds Ratio = — If >1, the result is
bc significant, and stressor is
likely to be impacting
biology




MD BSID — Attributable Risk

The portion of the sites with poor to very poor biological conditions as a
result of the stressor
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Also combined by categories of stressors and sources.




MD BSID- Challenges
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MBSS- Biological Stream Survey Random Sites (2021-2023)- Top

MBSS- Biological Stream Survey Sites (1995-2023)- Right
https://maryland.maps.arcgis.com/apps/webappviewer/index.htmI?id=30ee9336f8d54e4e
bf971c3ala7576ed

Sampling efforts have not
remained the same over time
Sampling methodology has
changed
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https://maryland.maps.arcgis.com/apps/webappviewer/index.html?id=30ee9336f8d54e4ebf971c3a1a7576ed
https://maryland.maps.arcgis.com/apps/webappviewer/index.html?id=30ee9336f8d54e4ebf971c3a1a7576ed

MD BSID- Challenges

MBSS SUMMER HABITAT DATASHEET .., [].[]
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MBSS Summer Habitat Sheet
https://dnr.maryland.gov/streams/Pages/mbss.aspx

Subjective parameters

Additional stressors that are not

currently being collected

T EREE 4 TR

iparian Buffe L

Types

FR = Forest
‘OF = Oid Field
EM = Emergent Vegetation

LN = Mowed Lawn

TG = Tall Grass

LO = Logged Area

SL = Bare Soil

RR = Railroad

PV = Paved Road

PK = Parking Lot/ Industrial/

Commerical =
GR = Gravel Road ze

DI = Dirt Road

RIPARIAN VEGETATION
(facing upstream)

VEGETATION TYPES
G= Grasses/Forbes
R= Regen Deciduous/Shrubs {<d'dbh)
¥= Young Deciduous (412" DBH)
B M= Mature Deciduous (12-24" DBH
RIGHT BANK g R 0= O1d Deciduous (~24" DBH)
A= Regen Conifercus (<4 DBH)
B= Yeung Coniferous (4-12" DBH)
C= Mature Coniferous (12:24" DEH
D= Oid Coniferous (24" DEH)

wn

LEFT BANK

Width {50m max)
Adgocant Land Caver

ion Type

2019 MBSS Habitat Certification Training

https://dnr.maryland.gov/streams/Documents/mbss/2019HabitatCertificationTraining.pdf



https://dnr.maryland.gov/streams/Pages/mbss.aspx
https://dnr.maryland.gov/streams/Documents/mbss/2019HabitatCertificationTraining.pdf

MD BSID- Challenges

- Scale of the assessment does not help W|th targeting more degraded areas
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MDE Biological (Cause Unknown) Assessments MDE Chloride and Sulfate Impairments



MD BSID- Challenges

- Updating the Biological Assessment
- Stressors vs. Biology

AU Basin AU Designated Listing Cause Percent
ID Name Size Use Category Attributable
Risk

MD-02130701 Bush 102.81 Aquatic Life 4c Habitat Alterations = 59.00%
River and Wildlife

MD-02130701 Bush 102.81 Aquatic Life | 4c Riparian Buffer, 75.00%
River and Wildlife Lack of

MD-02130701 Bush 102.81 Aquatic Life 5 Total Suspended 31.00%
River and Wildlife Solids (TSS)

MD-02130701 Bush 102.81 | Agquatic Life 5s Chloride 95.00%
River and Wildlife

MD-02130701 Bush 102.81 | Aquatic Life = 2 Sulfate
River and Wildlife




MD BSID- Next Steps

Work with ICPRB to update
current process:

- Incorporate toxics into
methodology
- Evaluate changing the scale

MS4 and DNR work

- Update the Biological
Assessment

- Standardize sampling method

- Vet jurisdiction data to
incorporate into the
assessment

Image from MDE, 2008



% Remaining Questions

We could use your help!

If we change- does it blow up the
process?

Scale

Assessment Units

Updating Assessments
Delisting

Random vs. Targeted Sampling
BSID Threshold Updates

BSID Changes Over Time

Image from Wikipedia



Questions?

Contact Info:

Bel Martinez da Matta

maria.martinezdamatta@maryland.gov

Becky Monahan

becky.monahan@maryland.gov
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