Advanced Petroleum Hydrocarbon Testing of the
tissue and organs of the inshore fish of
Pensacola Bay and offshore in the Gulf of Mexico

2012 Mississippi-Alabama Bays and Bayous Symposium — Biloxi, MS

Heather Reed- Ecological Consulting Services Inc.




Nessdsigon
Qanyor
BMELF DU
_

O
f"

Gardon ' 5 %
ﬂ;'fu.\

~

} Walkae
Alaminos Keathiey Ridge
Canyon Canyon e}

LT Py
Figure 1: Overlays: Gulf of Mexico ocean Hoor bathymetry showing reef habitat for fisheries and reef inside the restricted 20ne. The yellow
lined area shows the Fedoral fishery closure boundary [June 2010) which was impacted by oil continuously from Apeil 20, 2010 to
September 19, 2010, Notice the Mississippi Canyon is the closest area to the mainkand for reef fish, upwelling rone for plankton which
provides primary productivity for the reef, benthic and pelagic breeding grounds. The red dotted line are the commerdial fishing routes, Al

reportzd fishing sites were impacted with ofl to depths of 1000 fathoms,




2010 Pensacola Bay
City of Gulf Breeze Oil Sightings
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No Oil Ever? Really? Reported June 2010- Inspected OCTOBER 2010 —
FDEP SCAT 2hrs to inspect six miles of rip rap (insufficient inspection)-Should be classified as “Not Determined”




MidWay Fire Department demonstrating how
to assemble a mobile decontamination station
during HAZWOPER training for the oil spill
response team
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NOAA NMFS NWFSC-59 method

NOAA method is testing for certain

different tests
(1668, 8270 PAH
SIM or alkylated
PAH's

Tests 60 of PAH including the 13



Methods
» 83 samples of various species
e Tissue and organs
e Collection NRDA methods
e Qysters 20 per sample homogenized

ogether. Smaller, lower molecular weig ewer rings are more
soluble; they are taken up by organisms in the water column readily, but are
relatively harmless.

The larger molecular weight meaning PAHs with four or more rings are fat-
soluble. When PAH is ingested by the bivalves, the molecules are stored in the
tissue because they are hydrophobic and lipid-soluble.




The City of Gulf Breeze Deadman’s Island Restoration Project

Prior May 2010 reef
98% live oyster
coverage
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PAH Toxic Chemical Compounds

detected (ppm) in Oysters 2010 vs 2011 3.87
] 19.5 x more
. than
Fluoranthene-Group 3 Carcinogen
normal
. 3.27
Napthalene-Group 2B Carcinogen -Damage or -~
destroy red blood cells 208
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PAH Results for oysters sampled in Dec 2010 and jan 2012
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PAH mixture of species 2011
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Oyster tissue PAH
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= 0105 B136 HR 3
m 0105 B137 HR 4
m 0105 B138 HR 5
m0105B139HR 6
0105 B140 HR 7
= 0105 B141 HR 8
0105B142 HR9
= 0105 B143 HR 10
= 0105 B144 HR 11
= 0105 B145 HR 12
0105 B146 HR 13
0105 B147 HR 14
0105 B148 HR 15




Deadman's Island

Pre-oil spill (2010)PAH and Post -oil spill PAH August 2010-2011
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Biological Impacts and Discoveries

hin at. | e
Cause of death of dolphin at | ==
= 4 Pickens still pending '

sagking oil and recon is
- of dgiphin -\ actively leoking for oil. _’

l vigilant in its effor

shores and out of 1577 ‘

Qil still washing up on
Panhandle beaches

Christopher Collette 4 days ago

_— Lubchenco said 52 days after the oil well was
GNS capped, "extreme" monitoring of offshore |
subsurface oil - which could measure a little less
than four Alaskan Valdez oil spills - is underway by
the public and private sector, including universities I
in Louisiana and Florida and Woods Hole

\

Heather Reed, a marine biologist and enviromental advisor for
Gulf Breeze, leads a team of volunteer Navy divers and Guif
Breeze Ci in a search for oil in the Gulf.




Sunken Qil

Sample: June 23 Pure Bay Lab ID: 3520885002 Collected: 10722110 14:30
Results reported an a "dry-weight™ basis
Parameters Results Unit=s PQaL MDL DF

FL-PRO Soil Microwave Analytical Method: FL-PRO FPreparation Method: EPA 2

Petroleum Range Crganics 462000 mgikg 3200 2040 20
C-39 (S) 113 % B0-118 20
o-Terphenyl (S) 572 % 62-109 20

FL-PRO Soil Microwave

2250 1430 20
60-118 1
62-109 1

124000 mg/kg
120 %
148 %

Petroleum Range Organics
C-39(S)
o-Terphenyl (S)

Analytical Method: FL-PRO Preparation Method: EPA .

FL-PRO Soil Microwawve Analytical Method: FL-PRO Preparation Method: ERPA

Petroleurnn Range Organics 20700 moglkg 454 308 100
C-39 (5) 134 % 50-118 20
o-Terphenyl {(S5) 517 % 52-109 20
September 30, 2010
Field 1D: PROXIMITY REP-1
sample ID  Ref. Method component

Red. Method and Comment:

Florida Department of Environmental Protection

Central Laboratory
2600 Blair Stone Road
Tallshassee, FL 32399-2400
DOH Accreditation E31760

Field ID: PROXIMITY

Miethylene chicnde

- ECS

Chemical Analysis Report

NW-DIST-20110-10-08-01

Event Description:

Sample I0 Ref, Methc Request IDx
1303465 EPA 5260C Customer:
Project ID:

1.1.2.2-Tetrachiomethane

Tetrachiorpethens
Toluene
1.1.1-Trichioroethane
1.1.2-Trichioroethane
Trichiaroathens
Trichiorofiuaromethane
Vinyl chiloride
MethyH-outyl ether
o-Xylens

m,p-Kylene

Ref. Method and Comment:
EPA §260C:

Florida Department of Environmental Protection
Innovation Park Laboratory

2051 E_ Paul Dirac Dr.

Tallahassee, FL 32310

DOH Accreditation E31640

Proximity Sampling - Spoil Island off Ft McRae
RQ-2010-10-04-46

NW-DIST

DH-OIL-PST
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sample 1o perform second matrix splke. GC fallureis) obsernved.

Sample Location: SPOIL ISLAND SIDE OFF FT McRAE

Field ID: PROXIMITY REP-1

sample I Ref, Method Componsnt

1303448 EPA 82700 Acenaphtnens
Acenapntnylena
Anmracens

Benzofajanih@cens
Benzofajpyrens
Benzofojluoranthens
Benzofkfiuorantnens
Banzofg.hljperyiene
Chiysene

nihanzaia janthacens
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1303480 % Solld™

Regult

EPA BZ700;
enved In the samipha.

le Location: SPOIL ISLAND SIDE OFF FT McRAE

hylnaphthalene*"

henanthrensa*
"~ 225 Timetnyinaphtnaiene™

Code QC Fallures

D2en elayvated dus to matrl Interferences. A hydrocarbon patiem cons aler Horzan oll
sample.

FL-PRO: A hydrocarpon patiem consistent to tat of the Despwater Honzon oll was obsersad in the ple

Collection Date/Time: 10/07/2010 12:00 PM

Matrix: SEDIMENT

O\C Fallures Units

Unlis Cart #

Collection DatefTime: 10/07/2010 11:
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TPH - (C08-C40)
TPH- Diesel (C10-C28) (ppm) of Red Snapper

362

107

387

Lipid 8-15% Projected fat layer M Snapperl Dilution factor (4) MDL 13.3 LP 6.8 %
Snapper 2 DF 1 MDL 5.0 LP 15%

Snapper 3 DF 1 MDL 16.1 LP 8.2%
180

66.3 59.9

MDL 5-16 ppm

C08-C40

Deisel C10-C28
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PAH vs TPH

TPH Diesel Range

8051B and NOAA Lipids
NMFS-NWFSC-59
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Organ vs tissues of 2011

20

18




June 08 11 Deisel C12-C36

|
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PAH

m Sniffers for PAH-2010

= Visual identifiers for
MC252 (FLDEP Spring
2011)

o Sg)1 far there is no MC252
- ol

t concern
health are the
and levels of

1 have been
ned for the

” Dr. John Stein, a
safety expert at
said in an
email. “The methods

~ used for testing are
designed for PAHs.”



ORGANISM REPRESENTATIVE
TYPE SPECIES

Knowninformation ,

Oil from fish is common - oil from el iy il A
crude- not common Rea’eaﬁonally wanaged. aggregaie
: onwatersurface.ptesemouermniesﬁunshom

Fish oil does not contain

RISK FACTOR

g Q Tomtyvanswsemedmmefdbwngsummaqmpresemmeresmdaboassayusedm
carcimogenic hydrocarbons determine dispersant toxicity 10 the species listed below (LC 50 test). The LC 50 value is the
Lethal Concentration (LC in ppm) causing 50 percent mortality over a given penod of ime (Le. 48-

hour). The following is 3 summary for the dispersant COREXIT 2500/8527.

Fish are not normally exposed to LC50 — COREXIT  LC50— COREXIT

SPECIES

COREXIT - 9500 9527
Corexit has a half life of 45 days -
:
B Corexit by UV [ ityscopas s iy smp) | 9223 pom @ s | 26 1 pom @ 4o |
lighting- many things in the Marine
. A Matenal Safety Data Sheet for Corexit 8500 be found in Fi 18-9. An MSDS for Corexit
environment fluoresces g by -
. Dispersant Effectiveness
These tests are not longtem Open water with sufficient depth and volume for mixing and dilution are the preferred conditions
h for dispersant application. Weathering of oil decreases the effectivensss of dispersants, therefore,
exposure _these are dose testlng initial application should be completed as soon as possible. Dispersants should be considered
A i, . when the impact of floating oil on sensitive shoreline habitats is greater than the nsk of mixing od
over a certain period of time into the water column.
In the case of increasad contact with an expanding slick after treatment, it should be noted that
treated shicks may increase in size initially (10-17 hours) as the interfacial t=nsion at the oil surface
. . is reduced. However, 18 hours -trea the treated slick is broken and becomes
Seafood Testing needs to include eyt Moo izl = =
TPH

Title of Document: Mmﬂmm




d Grease test- why? Fastest test to make money and not find anything..

QOur water guality is constantly threatenad by many different sources and types of pollution. Under the Clean Water Act, every
must adopt water guality standards to protect, maintain and improve the guality of the nation's surface waters. These standarg
represent a level of water quality that will support the goal of "swimmablefishable" waters. Water guality standards are ambie
standards as opposed to discharge-type standards. These ambient standards, through a process of back calculation procedu
known as total maximum daily loads or wasteload allocations form the basis of water guality based permit limitations that reg
the discharge of pollutants into surface waters under the National Pollutant Discharge Elimination System (NPDES) permit

CLEAN'WATER ACT

State Criteria reevaluation every three
years

(so far PAH tests show there is no need to revaluate)
ater Quality Standards Program

ater quality standards (WQS) are nsk-based (also called hazard-based) requirements which set site-specific allowable pollutant levels for individual water bodies, such as rivers, lakes, streams and wetlands. States set WS by designating uses for the
ater body (e.9., recreation, water supply, aquatic life, agriculture) and applying water quality criteria (numeric pollutant concentrations and narrative requirements) to protect the designated uses. An antidegradation policy is also issued by each state fo
o » — 7

the “best available technology”

Clean Water Act needs to changed to include new technology and the
State needs to except new technology in their methods.



m First order of effects-
B Second order of effects
m Third order of effects (Upwelling buried oil

can cause the order of effects to repeat itself)

ATMOSPHERE
phatoo:id,uon I

evaporation rain and ingestion by, and surface 1mlal‘-oﬂ LITTORAL ZONE

fallout costing on birds end mammals
acrosolization ation

SURFACE SLICK BEACHED OIL

1. microbial oxidation

2. photo-oxdation

—— o ——————- 3. polymerization

4. flushing

AAANANAAANAAAANAAANAANAN 5. emulsification (water-n-oil)

6. physical by

chean-up crews.

WATER COLUMN

1. sinking of non-buoyant
residues
2. sitsadimentation

A\

PLANKTON 1
NEKTON

3

TERTIDAL ORGANISMS

smothering

SEDIMENTED OIL ingestion BENTHIC ORGANISMS
=T e

3. chemical oxidation

// / SUBLITTORAL ZONE
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vation from Universities

in Lot
Sick Fish-
~ + Internal Toxicity
Supports current >C5- 35 petroleum
hydrocarbon testing rather than current
~ human health criteria of C1-C5 (PAH).

~ Organs are containing the presence of
Diesel range hydrocarbons.
Organs are performing as needed but
the processing of toxins are too high to
support a healthy immune system in the
fish- pathogens , diseases and cancers

nd discoloration




; = ECS
Jg- Order of Effects

nges in populations of each species
size-frequency and age

1e Principal Investigators are seeing less of
ey species and more of the pioneer species

‘&8 These are generally intermediate-term effects
which show up in weeks, months, and for
some long-lived species, years.



= ECS
1ird Order of Effects

s at the community or ecosystem
to relationships within or

Is, species composition
other aspects of

| hanges are often the result of subtle,
thal effects which may not show up for
5 O years.

= Disputable? Maybe but documented in other
references post oil spill.



onclusion

heir tissue show higher amounts of

ince oysters do not PAH, they make great
indows to water quality over time - until 100%
ortality such as the case of The City of Gulf Breeze’s
2adman’s Island vertical reefs in Gulf Breeze, Florida

H needs to be a priority test in Human Health Seafood
ting instead of PAH or “sniff tests”

+ The order of effects may continue with ongoing
upwelling so recovery in primary production may take

years as demonstrated in previous oil spills.

* CWA needs to reflect new technology in reevaluation



Questions?

Heather Reed

http.//www.linkedin.com/in/heatherreedpensacola
hreed@ecoconsultingservices.com

Visit
www.ecologicalconsultingservices.com

38 S Blue Angel Parkway #346
Pensacola FL 32506
850-417-7008




