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® Next Steps:
— Combining information from probability surveys, and DBBMP maps
— Using DBBMP maps, for stratified random sampling in 2008.
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BERUIICHIENTENIIEI0S:

Example applications: (1) useful for
management efforts to restore oyster
reefs (market value exceeds $1.5 million
annually), and (2) identify and protect
many other valued benthic habitat
features
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Bottom Sediment Distribution

Needs For Habitat Maps

Improve understanding
_ W Silty Clay (research & education)
Restoration
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Dredging Permits
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[ Silty Medium Sand
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[ ICoarse Sand

[ Coarse Sand, with varying amounts of pebbles and/or shell
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= r<o,<r\r Seabed Classuflcatlon

Jmc_ ‘heam| 200 kHz, collects info
Oughness and hardness every
#“ In depths 1-50 meters.

== Chirp Sub-bottom Profiler
: —4\/Iu|t|beam bathymetry system

_ Field verification
(sediment and biology)
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United States

talfAssessment use of probablllty
Img at randomly Ch@ﬁeaﬂﬂ'batlom'"

s Blina' Sampling by design

E mwin ranmenta Protection

e Advantages:

— Comparable method for
unbiased cross-system
comparisons

— Look at sediment triad :
sediment chemistry,
benthic biology and
sediment toxicity.
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/ Assessment Endpoints;
— et ol coglelitiolgl
- — Sediment conditions

. — Benthic community
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.~ measures

- — Contaminants in Fish

- - - NCA: Measurement Endpoints

—_— _  Numerous

=== _ NCA Indices:

: — Water Quality

- — Sediment Quality

= — Benthic Index

— Fish Tissue Contaminants

Assessments of Condition
Management Decisions




SemeroFeMasics related to the

o — -
Boat Run Stations
| DELAWAFIE.TFIIVER ot , .
BASINNAWQA _— SN —Sampllng deS|gn for
STUDY AREA - e = :
I e 2000-2001 includes:

(1) Boat Run stations,
(2) Delaware Bay, and

(3) Minor tributaries

| Additional Info from
earlier EMAP Virginia
Province, MAIA, and
subsequent NCA
surveys thru 2006.
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phCVCOESISECIERcontamination InfDelaware Bay

(Off]f’r‘ C

ERL (Effect Range Low)

Determined values for
each chemical as the 10t
percentile in a database of
ascending concentrations
associated with adverse
biological effects.

ERM: (Effects Range
Median)

Determined for each
chemical as the 50t
percentile (median) in a
database of ascending
concentrations associated
with adverse biological
effects.

jerether National Estuary: Progran estuaresy.

i

-

Good:

No ERM concentrations
exceeded, and less than 5
ERL concentrations exceeded

Fair:

No ERM concentrations
exceeded, and 5 or more
ERL concentrations are
exceeded

Poor:

An ERM is exceeded
for 1 or more contaminants

O’Connor and Paul: 41% of ERM
exceedances were toxic & 5% on
non-exceedances were toxic
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10. Delaware Estuary
B Poor O Fair &4 Good Ed missing

I'l. Delaware Inland Bays
12. Maryland Coastal Bays

The Northeast Coast region is home to |2 NEP

Delaware Bay Is a relatively clean estuary on a % area basis !
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atieel ESIUENYARIORam Coastal.Condition Report Assessment
[EIRIENPEIWaNe RIVEr EStuarny (data firom 2000, 200498

- "_-
GO0 thE fish have contaminant concentrations based on whole fish
cREIVSIEREIREXCEC EDA consumplion adviSeres, prmaily due: torPCB! & DDk
et

s’ Species Caught in Bottem Trawls
assoclated with bottom feeding:

— Channel Catfish

Sediment Quality Index

Sediment Toxicity

Sediment Contaminants F
. . — White Perch
Total Organic Carbon (TOC) "
— Weakfish
Benthic Index ~ Blue Cl’ab
Contaminants Index — Summer Flounder

e \What are the trends in PCBs in fish?

e (Can high concentratios of PCBs and DDT
be detected in NCA sediment samples?

e Are there other contaminant signatures
at sites with high PCB?

RESEARCH & DEVELOPMENT,
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Mean and S.E. averaged over Zones 2 - 5

PCE levels dropping

PCB (ug/kg wet wt fillet)

From Rick Greene, Delaware DNREC April 5, 2007
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DEQO-0047

38.4 T T T
<758  -75.6 <754  -75.2 -

39.0 -
38.8 -

38.6 -

384

-75.8

-75.6

-75.4 -75.2

-75.0 -74.8

“Delaware River 2000 Long -75.47 Lat 39./67

A significant source of PCBs at the AMTRAK Former

Refuling Facility, and a remedial investigation study inin
process.

Another source is the DuPont Edge Moor TiO2 plant
some of the NCA fish samples.

3] [ ES [ ET [ Bl [ EY [ B [ EX [ BT [ EZ [ Ca [ CE

peco-0047 \Nhat other sediment contaminants here ?

Delaware River
Ratio of Station value to median value of all Northeast values

m Metal mPCB

FCEIN
dapn FCE:

EEMZOKFL
EEMZOBEFL

However, enrichment of 209 — deca-PCB does not
show up In this sediment sample.




INEeaINESHIENRARIGE eI EStuaries i the Northeast.

BIVEIEWEIENBEY iasi some areas withi igh! [iZinc]

NCA 2000-2003

[Zn] vs % Silt-Clay in Northeast NEP Estuaries, Red line = Zn PEL

Good NE-Bl ¢
roarhEBl o NCA 2000-2001 _
0 20 40 60 80100 0 20 40 60 80 100 *
| | | | | | 1 | | | | | 1 | | | | 1 | | | | | (]
hassachusett Marragansett MY Harbor Peconic Bay @
800 - ‘ ]
o ) . i ® Zinc
<
)
400 2 o o B e °
) %o [ & & 0. .
0 - A o e b o o ol NVF Yorklyn Superfund Site
SaR oo ° 20 © 0Py 00 ° . — .
0¥ “ i o - °. in Christina River
Delaware Inl Great Bay Long Island MWandand Coa @
—] — BDD L '—
)
)
_ — 600 ° $ o a LRPY
)
5 — . — 400 . °
_--— T %{; 0% pa o D ) m%cg,}g = - Owé?o - 200 .' C
= oo S0 o | et ERET g5 LIPS o :. - ens
= Barmegat Bay Buzzards Bay Casco Bay Delaware Bay 0 °
= 800 — B o . °
— =]
GO0 — - e 0
)
400 ‘ T : e
@ _ o
200 - _ NE walie I /' i
D_wogoo @9@00 E) @ o T % ® , "
| I I I I T I I | I T T I I I | T \I\II/I/ |
0 20 40 60 80 100 0 20 40 60 80100 "8

SILTCLAY

In Delaware [Zn] > TEL ~ 9 % of area, and > 1.2% area > PEL.
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VWiiaiNsteNIRENpeEioiencoLntening aeoo) entnic index in NCA

101 relzreniie concentratlon off ZInc 1n sediments?

Conditional Probability that the VP Benthic Index (BI)
IS “Poor” in relation to [Zinc] in Sediments

F'_.
Clellel

Conditional Probability

Look at this probability NOAA SQRLs: T, pEL

for entire data set: o |

-—

Then recalculate prob(BI = poor)
for data subsets with increasing
concentrations of zinc.

-~
2 At <
i 3ty o J: M

@
o

0.6

Probability of Poor
Benthic Index

ERM = 410
PEL = 271 :
ERL = 150 T

TEL= 124 i
124 2717

NOAA Screening Quick Reference Tables (SQuUIRTS) for [Zn] in marine sediments
NCA Data from Virainian Province (2000-2001




How extensive Is the Zinc contamination In

39.8 4

39.6 4

394 4

e

In. Delaware: estuarine Waterss -
—Or6Y0Ne the area asHZnll = PEL &
— 14569610l areawiths BEC </ [Zn] < PEL

What else IS going on at the “hot
Spot™ for Zn?

Christina River
Ratio of Station value to median value of all Northeast values

H Metal HPCB

ACEMNTHE
[] &
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IRSUmmERZBOSE; sampling Willfmake use off DBBMP

BSEUIIMENRDBYPES, TOX Stratified iandom sampliig:
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IssUmmeERZbes; sampling Willfmake use oft DBBIVIP

BotmType
" Mixed Sediments
Mud
A
B Cvyster Shell

Sands
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SEGIMERE BYPE, Tor stratified randon sampliRe:

.



Combining iiermeation fromBEBEMP, 2008 sampling

Anuiearier EMAP/ NCA probablllty SUrveys

EIDI:mTH,pr
" Mixed Sediments
Mud
A
B Cvyster Shell
Sands

i J/'

=i

Total Organic Carbon

@ 0.000-0.750
& 0.751 - 1.940
() 1.941 - 3.530

{353 -5,




oy . - .
JD(E' Al J P—

EHNDETailed benthic ha tat maps Valuahle for
soetially exolicit fleiy aINesol TEREGEME

'I_..' - :

(2) ablllty pased sampling can help provide
251ma tes of overall condition

—,'. J. Area statistics, simple graphical calculators, radar plots can use for
a1uable ferensics & diagnostics, and support management decisions

= _3 Iﬂformatlon from both approaches can be
combined for multiple-use management
decisions

RESEARCH & DEVELOPMENT,
Building a scientific foundation for sound environmental decisions




Questions ?
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‘ UNIVERSITY OF DELAWARE departmént of environmental protection
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