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

Heather Reed- Ecological Consulting Services Inc.
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No Oil Ever? Reported June 2010- Inspected OCTOBER 2010 —
FDEP SCAT 2hrs to inspect six miles of rip rap (insufficient inspection)-Should be classified as “Not Determined”



Wave period (seconds) and mean wave
direction June 22 thru June 24

Tuesday: Winds, Seas and Gonditions
11am Spm 11pm

Winds SE 10-15kt:
Seas 1-3ft

40% chance of rain

offshore
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Graphical Tropical Weather Outlook
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Chemical Analysis Report
NW-DIST-2010-10-08-01

Florida Department of Environmental Protection Florida Department of Environmental Protection
Central Laboratory Innovation Park
2600 Blair Stone Road 2051 E_ Paul Dirac Dr.
Field ID: PROXIMIT Tallshassee, FL 32399-2400 Tallahasses, FL 32310
DOH Accreditation E31780 DOH Accreditation E31640
sampls ID 3
Sample: June 23 Pure Bay Lab ID: 3520885002  Collected: 10/22M10 14-30 e cor oo vent Deserptn:  Proximity Sampling - Spol sand of P MR
. - . Regquest ID:  RQ-2010-10-04-46
FResults reported on a "dry-weight” basis Coomer WDIST
1.1.2.2-Tetrachiomethane 0.50 u ugiL
Parameters Results Units PaL MDL CF T esene o :i
1.1,1-Trichioroethane 0.20 u uglL
FL-PRO Soil Microwave Analytical Method: FL-PRO Freparation Method: EFA 3 LT e :i
Petroleum Range Organics 462000 ma/kg 3200 2040 20 o b o Y
C-39 (5) 113 % 60-115 20 Meinyht-outyl ether oS v ugl
o-Xylens 0.20 u [t
o-Terphenyl (S) 572 % §2-109 20 e e .
Ref. Method and Comment:
EPA 5260C: Insufficient sample to perform second matrtx spike. QC fallureis) obseqvad.
Sample Location: SPOIL ISLAND SIDE OFF FT McRAE Collection Date/Time: 10/07/2010 12:00 PM
FL-PRO Soil Microwave Analytical Method: FL-PRO Preparation Method: EPA & Fie o Proxmrmy Ree M SEQIMENT
sample I0 Ref, Method Component Chge QC Fallures Units
1303446 EPA 82700 Acenaphthens ug'ky E
. Agenaphthylens gy
Petroleum Range Organics 124000 mg/kg 2250 1430 20 e s
C-39 (S) 120 % 60-118 1 et s
Benzo[kfuaranthens gy
o-Terphenyl (S) 148 % 62-109 1 seranignpeyens s
Chrysene ugkg
Dibenzofa,njanthracens ug'kgy
Fluaranthene gy
FL-PRO Soil Microwave Analytical Method: FL-PRO Preparation Method: ERA Fluarens ueha
Ingano{1,2,3-cdpyrene ug'kg
Petroleum Range Organics 20700 mgikg 454 308 100 Z-Memyinaghinaiens uamg
-39 (5) 134 =4 50-118 20 i us ﬁ
o-Terphenyl (S) 517 %% 62-109 20 Pyrene sata
Biphenyl™ ugikg
Dibenzothlophene™ ugikg
2 f-Dimethyinaphinaiene™ ugikg
1-Methyinaphinaiane ug'kg
1-Metnylphenantnrens" ug'kg
2.3, 5-THmethyinaphthaiene ugkg
FL-PRO TRPH mgikg
1303480 SM 2540 G (20tn) % Sollg™ %

Figld ID: PROXIMITY REP-1

sample ID Ref. Method Component Regult Code @C Fallures Unitz  Cart &
Ref. Method and Comment:
EPA 52700 _[Dielsods B Tiave Deen elevated dus to matrk Intedferances. A hydrocarbon patiem cans ater Hortzan all
&5 oosenied In the sampla.
FL-PRO: A hwdrocaron patiem conslstent to that of the Deepwater Horfoon oll was observed In the sampile.

ample Location: SPOIL ISLAND SIDE OFF FT McRAE Collection Date/Time: 10/07/2010 11:58-#




WW\WM

PAH 1-16

v V; ’ e
S )
7

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

| 4

| .

|

| Yé,s

| Y

| X

vé

| 0@3

' Y
! v /\ ’ | AR

C10-C28
< 0 ey
C12-C36 =




Methods
e 83 samples of various species
e Tissue and organs
e Collection NRDA methods
e Qysters 20 per sample homogenized
* Analyzed — Mixture of EPA /NOAA NMFS

Oysters are “windows” to Water Quality

Bivalves are less complex organisms that do not have the ability to metabolize
PAHSs in the environment or to move from a contaminated area. All bivalves,
including oysters, take up the PAHSs that are in the water column. Their bodies
cannot process the compounds, so the harmful pollutants accumulate in their
tissues.

PAHSs are made up of any-where between two and six benzene rings linked
together. Smaller, lower molecular weight PAHs with fewer 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.




PAH Toxic Chemical Compounds
detected (ppm) in Oysters 2010 vs 2011

19.5 x more
than

Fluoranthene-Group 3 Carcinogen
normal

Napthalene-Group 2B Carcinogen -Damage or 3E7
destroy red blood cells

3.09

Phenathrene-Group 1 Carcinogen- /not listed 270 | |*80

as hazardous to humans under CWA
~10x's

more than
normal

Pyrene-Toxic to liver, blood, and kidneys

DI Oysters 5/2010
O DI Oysters 3/2011

RL2.3 RL 2.3




PAH Results for oysters sampled in Dec 2010 and Jan 2011

M Oystersl

H Oysters2
m Oysters3
B Oysters4

B Oysters5

H Oysters6
Oysters7
m Oysters8

Oysters9

M Oysters10
B Oysters11
M Oysters12

M Oysters13 12/2010

B Oysters14 12/2010

M Oysters15




PAH mixture of species 2011
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Oyster tissue TPH

m 0105 B134 HR 1

m 0105 B135HR 2
= 0105 B136 HR 3

m 0105 B137 HR 4
m 0105 B138 HR 5

m0105B139HR 6
0105 B140 HR 7

= 0105 B141HR 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
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DI Oysters 3/2011

m DI 9302010

Pre-oil spill (2010) TPH and Post -oil spill TPH August 2010-2011

Deadman's Island

4.5




TPH - (C08-C40)
TPH- Diesel (C10-C28) (ppm) of Red Snapper

Lipid 8-15% Projected fat layer B 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%

MDL 5-16 ppm

C08-C40

Deisel C10-C28
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Snapper 180"
m C08-C40 PP

Deilse 0-C28
O terphenyls
& Tissue control C08-C40

% Tissue Control Deisel C10-

Snapper 180'
W tissGoldsby 1

B tissGoldsby 2

m Org Goldsby?2

& Tissue control C08-C40




300

m C08-C40
Deisel C10-C28
B Tissue control C08-C40

& Tissue Control Deisel C10-C28 RL 6.7






June 08 11 Deisel C12-C36

stmg tissue 1 stmg O1 stmg tissue 2 stmg 02 stmg tissue 3 stmg O3




+ ECS

TPH Data Results for oysters
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Known Information

Qil from fish is common - oil from
crude- not common

Fish oil does not contain
carcinogenic hydrocarbons

Fish are not normally exposed to
COREXIT -

Corexit has a half life of 45 days -
you cannot see Corexit by UV
lighting- many things in the Marine
environment fluoresces

These tests are not longtem
exposure -these are dose testing
over a certain period of time

Seafood Testing needs to include
TPH

ORGANISM REPRESENTATIVE
TYPE SPECIES RISK FACTOR

: Commercial species. planktonic eggs/iarvae. during
S
Commercial species, planktonic larvas, juvenies occur
near water surface during offshore migration
ater column- Large commercial fishery. potential to affect panktonic
: Recreationally managed, aggregate in large rafts flioating
Pt | s e S o T

Toxicity values presentad in the following summary represent the results of 3 bioassay used to
determine dispersant toxicity 1o the species listed below (LC 50 test). The LC 50 valus is the
Lethal Concentration (LC in ppm) causing 50 percent mortality over a given penod of time (Le. 48-
hour). The following is a3 summary for the dispersant COREXIT 9500/8527.

LC50 — COREXIT LC50 — COREXIT
SPECIES 9500 9527

Menidia berylina (nland silverside) 25.2 ppm @ ©6-hrs 14.57 ppm @ 95-hrs

s sana e s

A Matenial Safety Data Sheet for Corexit 2500 may be found in Figure 18-S. An MSDS for Corexit
98527 may be found in Figure 18-10.

. Dispersant Effectiveness

Open water with sufficient depth and volume for mixing and diution are the preferraed conditions
for dispersant applcation. Weatharing of oil decreases the effectiveness of dispersants, therefore,
inital application should be completed as soon as possible. Dispersants should be considered
when the impact of fioating oil on sensitive shoreline habitats is greater than the nsk of mixing od
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, by 18 hours post-treatment, the treated slick is broken up and becomes
smaller in area. The net effect of dispersant application is




a3 reduction in the amount of oil on the water surface. Below are results of an effectvensss
assessment of Cor 2500 & ©527 conductad by the U.S. Environmental Protection Agency.

SWIRLING FLASK DISPERSANT EFFECTIVENESS TEST WITH SOUTH LOUISIANA (S/L) AND
PRUDHOE BAY (F/B) CRUDE OIL
VENDOR LAB REPORT

oI COREXIT 9500 COREXIT 9527
o Lousians e
T N NI

U.S. EPA OFFICE OF RESEARCH AND DEVELOPMENT REPORT

COREXIT 3500  COREXIT 8527
= By & 51
o e
werage of Prudnoe Bay and South Loulsiana Crudes
Application Equipment
The following table lists providers of dispersant application equipment in the Guif Coast area.
Each of these organizations is either an approved BP OSRO (Se= Figure 7-7) or is a prmary
provider of MSRC & NRC, BF's primary equipment providers.

Location Contractor  Phone No.

Dispersant Inventory — Gulf Coast Figure 18-2

Dispersant Stockpiles by Location (Updated 03/2009)
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Titie of Document: Regional OF 3pil Response Plan
Authority: Dan R. Regiogle,

There are two primary methods of applying dispersants to an oil spill. These methods involve the

use of airplanes and helicopters for aerial application and the use of boats for on-water

application. Below is a discussion of each application and information on the rates of application.

. s cat

Aerial application is one of the methods pre-approved by the Regional Response Team
(RRT). This method involves the application of dispersants from an airplane, and typically
invoives the use of a DC-3 or C-130 which is directad by a spotter plane. The DC-3 and C-
130 have payload capacities of 1000 and 3500-5000 galions respectively. Aerial
application can be hindered by poor weather (rain, fog. rough seas, etc.). Aerial application
is allowed to take place only during daylight hours. and invoives the use of undiluted
dispersant. As a general rule. application rates are within a range of 3 to 7 gallons per
acre.

Marine Dispersant Application
The second method of dispersant application is from workboats using hand held
equipment or mounted spray booms. Use of 3 portable fire pump or fixed fire fighting
system from the workboat is recommended.

The system should operate between 40 and 80 psi, and should deliver seawater and

capacity, boom swath width, vessel speed. and estimated volume of oil to be treated over
a specified area. A treatment rate of 5 gallons per acre is typical for marine applications.
Approval for marine applicaion is generally more dificult due to the additional agencies
that must be consulted for approval.

G. Conditions for Use

decision/implementation elements for dispersant use can be found in Figure 18-7.




PAH

“The FDA has
determined, based on a
large base of science,
that the compounds of
reatest concern to
uman health are the
PAHs, and levels of
concern have been
determined for the
PAHSs,” Dr. John Stein, a
seafood safety expert at
NOAA, said in an
email. “The methods

used for testing are
designed for PAHs.”

= Sniffers for PAH-2010
m Visual identifiers for

MC252 (FLDEP Spring

2011)

= So far there is no MC252

oil



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

Qur 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 (WQS3) are nsk-based (also called hazard-based) raquirements which set site-specific allowable pollutant levels for individual water bodies, such as rivers, lakes, streams and wetlands. States set WQSS by designafing uses for the
ater body (e.g., 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 to
L » — 1]

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-
@ Second order of effects
= Third order of effects (Upwelling buried oil

can cause the order of effects to repeat itself)
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First Order of Effects

= Physical and Internal

Physical

Current Observation from Universities
in Louisiana and Alabama

Sick Fish- Lesions and discoloration
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

+ ECS



+ ECS
Second Order of Effects

= Include changes in populations of each species
with respect to size-frequency and age
structure, productivity, standing crop,
reproductive abilities, etc.

= Some Principal Investigators are seeing less of
the key species and more of the pioneer species

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



+ ECS
Third Order of Effects

Include changes at the community or ecosystem
level with respect to relationships within or
between trophic levels, species composition
and/or abundance, and other aspects of
community dynamics.

These changes are often the result of subtle,
sub-lethal effects which may not show up for
months or years.

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



Conclusion

PAH is not designed to find crude compounds which can
effect fish long term

Fish with TPH in their tissue show higher amounts of
TPH in the organs

Since oysters do not process PAH, they make great
windows to water quality over time - until 100%
mortality such as the case of The City of Gulf Breeze’s
Deadman’s Island vertical reefs in Gulf Breeze, Florida

TPH needs to be a priority test in Human Health Seafood
Testing 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




