
EPA/600/X-23/356 

Data Report: 

Characterization of Bryan Mound Crude Oil for the National Oil and Hazardous Substances 
Pollution Contingency Plan Product Schedule (NCPPS) 

PREPARED BY: 

Robyn Conmy 
U.S. Environmental Protection Agency 
Office of Research and Development 
Cincinnati, OH 45268 

Devi Sundaravadivelu and Raghu Venkatapathy 
Pegasus Technical Services, Inc. 
In-house Contractor to U.S. EPA ORD 
Cincinnati, OH 45268 

SUBMITTED TO: 

U.S. Environmental Protection Agency 
Office of Land and Emergency Management 
Office of Emergency Management 
Washington, DC 20004 

DATE: December 7, 2023 

BRIEF 
This data report summarizes the physical-chemical properties, aquatic toxicity, and dispersant 
effectiveness of Bryan Mound Crude (BMC) oil. BMC has been selected as a new reference oil for 
the National Oil and Hazardous Substances Pollution Contingency Plan Product Schedule 
(NCPPS).  Analyses were conducted at the US Environmental Protection Agency (US EPA) Office 
of Research and Development (ORD) AWBERC Facility in Cincinnati, OH, and two contracted labs, 
Core Laboratories Saybolt in Deer Park, TX and Hydrosphere Research in Alachua, FL.  ORD 
coordinated with the Office of Land and Emergency Management (OLEM) Office of Emergency 
Management (OEM) throughout the duration of this effort.  
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RELEVANCE 
Under section 311 of the Clean Water Act (CWA), as amended by section 4201 of the Oil Pollution 
Action of 1990 (OPA), the President is directed to prepare and publish the National Oil and 
Hazardous Substances Pollution Contingency Plan (NCP) for removal of oil and hazardous 
substances. Section 311(d)(2)(G) directs the President to include a Schedule identifying 
dispersants, other chemicals, and other spill mitigating devices and substances, if any, that may 
be used in carrying out the NCP. The authority of the President to implement this portion of the 
CWA is currently delegated to the U.S. Environmental Protection Agency (EPA) (56 FR 54757, 
1991). Subpart J of the NCP governs the use of chemical or biological agents to respond to oil 
discharges. 

The predecessor of the NCP was first published in 1970 (35 FR 8508) and contained Annex X - 
Schedule of Dispersants and other Chemicals to Treat Oil Spills. EPA became responsible for 
Annex X in 1973 (38 FR 21243). In 1994, EPA revised the NCP in response to the passage of the 
OPA (59 FR 47384) to its current regulatory requirements with respect to the authorization of 
use, data requirements for listing, and effectiveness and toxicity testing protocols for products 
on the Schedule. The current NCPPS Technical Notebook is maintained by EPA and contains a 
compilation of manufacturer product bulletins provided on safety, storage, application methods, 
toxicity and effectiveness data, and physical properties.  

Oil spill remediation countermeasure products must be evaluated and approved before they may 
be used to remove or control discharges. Products listed in the NCP Product Schedule can be 
found at https://www.epa.gov/emergency-response/alphabetical-list-ncp-product-schedule-
products-available-use-during-oil-spill. EPA requires that product manufacturers submit toxicity 
data for all products listed on the NCPPS. Dispersants and bioremediation agents must also 
undergo effectiveness testing using reference oils in accordance with the published testing 
protocols developed by the EPA (Venosa, 2002; Haines et al., 2003; Sorial et al., 2004 a and b).  

NCPPS reference oils are maintained by the EPA. Bryan Mound Crude (BMC) oil was selected as 
a new reference oil for dispersant effectiveness testing (88 FR 38333, effective December 11, 
2023) to replace dwindling supplies of existing oil. To be listed on the NCPPS, the dispersant must 
demonstrate for each temperature a dispersant effectiveness at the 95% lower confidence level 
(LCL95) greater than or equal to 75% at 25°C and 70% at 5°C. Reported here are the results of 
BMC testing for chemical and physical characterization, dispersant effectiveness using select 
NCPPS dispersant products, and acute toxicity of BMC to two standard test species: an estuarine 
crustacean (mysid; Americamysis bahia) and an estuarine fish (inland silverside; Menidia 
berylina). Results will be submitted to OLEM in support of the NCPPS and decision-making by On-
Scene Coordinators (OSCs) regarding products for use during emergency response operations. 
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METHODOLOGY 
Quality Assurance Project Plans 

L14866-QP-1-7 Category A 
G-LRPCD-0021545-QP-1-1 Category B 

Oil and Dispersants 
Bryan Mound Crude (BMC) is a light, sweet crude oil, obtained from the Department of Energy 
Strategic Petroleum Reserve in 2021.  Eight chemical dispersant products currently listed on the 
NCPPS were used to treat the oil and evaluate the dispersant effectiveness. Chemical dispersant 
products used were (in alphabetical order) Accell® Clean DWD, Corexit® EC9500A, Dispersit SPC 
1000TM, Finasol® OSR 52, JD-2000 TM, Nokomis 3-AA, Saf-Ron Gold, and ZI-400.  Products were 
chosen based on availability at the time of testing.  Results are reported ‘masked’ to avoid bias. 

Dispersant Effectiveness Baffle Flask Test  
The EPA Baffle Flask Test (BFT) procedure was used for determining Dispersant Effectiveness (DE) 
for a specific oil-dispersant-temperature combination in six 150 mL baffled trypsinizing flasks 
(Venosa et al., 2002). Tests were conducted in controlled temperature rooms at 5 and 25 °C. 
Artificial seawater (120-mL of 31‰  adapted from Spotte et al., 1984) and 100 µL crude oil were 
added to the flask followed by 4 µL of a dispersant pipetted directly onto the oil slick to yield a 
Dispersant to Oil Ratio (DOR) of 1:25. The flasks received turbulent mixing at 250 rpm on an 
orbital shaker table. Following the mixing, the contents were allowed to settle for 10 ± 0.25 
minutes to allow undispersed oil to reform a slick on the seawater surface before draining 30-mL 
through a stopcock at the base of the flask. The dispersed oil sample underwent liquid-liquid 
extraction using dichloromethane and analyzed with a UV-vis spectrophotometer between 
wavelengths of 340 – 400nm. The DE value, which is the lower 95% confidence limit of the six 
independent replicates (DE LCL95) was reported for each treatment.  

Physico-Chemical Characterization of Source Oil 
BMC oil was shipped to Deer Park, TX for characterization by a certified laboratory. A chemical 
assay for the oil was generated using standard methods and provided to the EPA. Assay methods 
and results can be found in the attachment within the Appendix.  BMC oil was analyzed for 
monoaromatic hydrocarbons (i.e., benzene, toluene, ethylbenzene and xylenes; BTEX), polycyclic 
aromatic hydrocarbons (PAHs), and alkanes in the EPA laboratory in Cincinnati, OH. Analysis for 
BTEX was performed by adding oil-soaked absorbent pads to a vial and spiking with a deuterated 
BTEX mix, surrogate mix and internal standards. The samples were then quantified using an 
Agilent 7890A Gas Chromatograph (GC) with a 5975C mass selective detector (MSD) with Triple 
Axis Detector and CombiPal autosampler (CTC Analytics) following EPA Method 524.3 modified 
to perform head space analysis instead of purge and trap (US EPA, 2009). The concentrations of 
the target compounds were corrected based on the recoveries of the deuterated compounds and 
reported in nanograms. The mass of oil (in mg) attached to the absorbent pads was evaluated by 
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extracting with DCM and measuring on a Shimadzu UV 1800 spectrophotometer. Final results are 
reported as ng BTEX per mg crude oil. 

For analysis of PAHs and alkanes, oil samples were diluted in DCM and quantified using an Agilent 
7890A GC with an Agilent 7000 GC/MS (GC/Mass Spectrometry) Triple Quad and a CombiPal 
autosampler (CTC Analytics), equipped with a DB-5 capillary column by J&W Scientific (30 m, 0.25 
mm I.D., and 0.25 mm film thickness) and a pulsed splitless injection port (US EPA, 2018). Alkanes 
analyzed included C10-C35 normal aliphatics and branched alkanes (pristine and phytane). PAHs 
analyzed included 2-4 ring compounds and their alkylated homologs (i.e., C0-C4 naphthalenes, 
C0-C4 phenanthrenes, C0-C3 fluorenes, C0-C4 dibenzothiophenes, C0-C4 
napthobenzothiophenes, C0-C4 pyrenes and C0-C4 chrysenes). Concentrations of the detected 
alkanes and PAHs were summed to compute total alkane and PAH concentrations, respectively 
(µg analyte/mg crude oil).  

Toxicity 
Toxicity testing was conducted at Hydrosphere Research, Inc. in Alachua, FL. Water 
Accommodated Fractions (WAFs) were prepared with oil loadings of 25 g oil per liter of water, 
under slow-stir conditions maintaining a 20% vortex for 18 h and settling for 6 h before sampling 
the aqueous exposure test solutions via slow siphon. Stock solutions were then serially diluted 
and used in toxicity tests (Barron and Kawaihae, 2003). Fresh source oils, stock solutions and 
exposure media were extracted and analyzed for alkanes, BTEX, aromatics and Total Petroleum 
Hydrocarbons (TPH) at the EPA laboratory in Cincinnati, OH. Samples were analyzed for C9-C32 
TPH by gas chromatography-flame ionization detection (GC-FID) following EPA SW-846, Method 
8015B-DRO. Reported concentration of stock solutions in milligrams TPH/L was used to calculate 
exposure concentrations for all toxicity tests. 

Acute toxicity experiments were conducted using two standard test species, estuarine crustacean 
(mysid; Americamysis bahia) and an estuarine fish (inland silverside; Menidia berylina) at 
Hydrosphere Research, Inc. in Alachua, FL. Toxicity data were generated from tests with five 
concentrations and one control for each oil and test species. Standard toxicity test protocols and 
exposure conditions followed those summarized in Barron et al. (2018). The acute toxicity of oil 
was estimated using test-specific dose response data. These were generated from the average 
response across replicates as percent WAF and hydrocarbon metric (BTEX, TPH, alkanes, PAH) 
measured in each WAF. Effect concentrations for each metric of hydrocarbon exposure were 
based on concentrations in the stock WAF solution (initial measured), or on the geometric mean 
of the concentration in the stock WAF solution and exposure media at the end of the test period 
(day 2 or 4 of test). All statistical analyses were performed using the R statistical platform (v. 
3.3.3) and associated packages (R Development Core Team, 2018; Ritz et al., 2015). Acute 
endpoints included the 20th and median lethal concentrations (LC20 and LC50, respectively).  
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RESULTS 
Physico-Chemical Characterization 
A chemical assay for the oil was generated using standard methods and provided to the EPA. 
Assay data results can be found in the attachment within the Appendix.  For additional chemical 
information, Department of Energy also maintains assay lists for all Strategic Petroleum Reserve 
oils (https://www.spr.doe.gov/reports/Crude_Oil_Assays.html). BMC oil is considered a light 
crude oil based on the density (0.8320 mg/ml at 15oC), API gravity (38.6 at 15oC) and viscosity 
(4.721 cSt at 25oC) values. BMC is considered a sweet crude due to low sulfur content of 0.377 % 
by mass. Hydrocarbon analyses showed total alkane concentration of 90.4 µg/mg and total PAH 
concentration of 15.70 µg/mg, on par with other light sweet crude oils. 

Dispersant Effectiveness  
BFT average effectiveness and DELCL95 values for BMC oil tested with masked chemical dispersants 
(DOR 1:25) are presented in Table 1. Histograms of these data are presented in Figure 1. Oil 
without dispersant (control) exhibited the lowest BFT DE LCL95 with values of 11.47% and 6.78 % 
at 25 and 5oC, respectively. Treatments with chemical dispersant exhibited higher DE values 
compared to the control.   DE LCL95 values for oil treated with dispersants ranged between 51.46 
- 96.10 % at 25oC and 50.52 - 91.80 % at 5oC.  At 25 oC, Products B and C exhibited higher DE 
compared to products D, E, and G.  Temperature did not appear to substantially impact DE in 
Products A, F and H.  
 
 
Table 1. Dispersant Effectiveness of BMC oil treated with chemical dispersants (masked letters 
A-H) and untreated control at DOR 1:25. DE average and LCL95 % values are provided. 
Treatments were conducted at 25 and 5oC.  

 

25oC 5oC

Dispersant 
Masked ID

Average 
(%)

Stdev (σ )
Variance 

(σ2)

Coef. of 
Variation 

(RSD)
LCL95 (%) 

Average 
(%)

Stdev (σ )
Variance 

(σ2)

Coef. of 
Variation 

(RSD)
LCL95 (%) 

A 98.44 5.92 35.10 6.02 93.57 95.13 3.49 12.18 3.67 91.80

B 98.46 2.87 8.21 2.91 96.10 93.01 6.14 37.74 6.61 87.96

C 96.98 1.51 2.27 1.55 95.54 89.16 6.28 39.49 7.05 83.99

D 89.48 5.13 26.32 5.73 85.26 90.59 1.67 2.79 1.84 89.00

E 87.74 2.68 7.20 3.06 85.18 91.56 2.52 6.34 2.75 89.16

F 58.78 8.89 79.02 15.12 51.46 55.93 6.57 43.14 11.74 50.52

G 64.03 10.22 104.49 15.96 55.62 74.86 9.10 82.88 12.16 67.37

H 76.03 6.34 40.22 8.34 70.82 78.46 11.07 122.55 14.11 69.36

Control 15.88 5.36 28.76 33.77 11.47 7.89 1.34 1.80 17.02 6.78

https://www.spr.doe.gov/reports/Crude_Oil_Assays.html
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Figure 1. Dispersant Effectiveness of BMC oil treated with chemical dispersants (masked letters 
A-H) and untreated control at DOR 1:25. DE average and LCL95 % values are provided. 
Treatments were conducted at 25 and 5oC. The error bars represent one standard deviation 
from the mean. 

 
Toxicity 
Toxicity results and monitoring of test conditions at Hydrosphere Research, Inc. laboratories can 
be found in the attachment within the Appendix.  Acute toxicity for BMC oil without dispersant 
(oil-only) was compared using standard WAF mixing procedures. Acute definitive bioassay tests 
were conducted using two standard test species: mysid shrimp (Americamysis bahia; 48-hour) 
and inland silverside minnow (Menidia beryllina; 96-hour). Percent mean survival is provided in 
Table 2 where the 100 % WAF resulted in a mean survival of 60 % for (A. bahia) and 67% for (M. 
beryllina). 

Table 2. Percent mean survival for acute toxicity testing of Bryan Mound Crude oil using 
standard species Americamysis bahia (48-hour) and Menidia beryllina (96-hour). 

BMC %WAF 48-hour A. bahia Survival 96-hour M. beryllina Survival 
 0 hr 24 hr 48 hr 0 hr 24 hr 48 hr 72 hr 96 hr 
Control 100 100 100 100 100 100 100 100 
6.25 100 100 100 100 100 100 100 100 
12.5 100 100 100 100 100 100 100 100 
25 100 100 100 100 100 97 97 97 
50 100 100 100 100 100 100 100 100 
100 100 60 60 100 70 67 67 67 
LC50 (%) - - >100% - - - - >100% 

 

0

10

20

30

40

50

60

70

80

90

100

110

A B C D E F G H Control

Av
er

ag
e 

Di
sp

er
sa

nt
 E

ffe
ct

iv
en

es
s (

%
) 25C

5C



EPA/600/X-23/356   
 

Total petroleum hydrocarbons (TPH) concentrations in the fractional and 100% WAFs ranged 
between 0.55 – 8.74 mg/L (Table 3). No reportable median lethal concentration (LC50) could be 
calculated based on survival and mean concentrations, however extrapolated values (LC50*) 
were calculated as 9.18 and 9.4 mg/L for A. bahia and M. beryllina, respectively. The 20th 
percentile lethal concentrations (LC20) were calculated as 7.1 mg/L for A. bahia and 8.1 mg/L for 
M. beryllina. Figure 2 shows the percent survival as a function of TPH for both species. EPA’s new 
decision-rule (88 FR 38333) does not require manufacturers to provide oil-only test results.  Thus, 
median LC20 and LC50 values for the BMC oil without dispersant reported here will provide a 
comparative value for the EPA.  

 
Table 3. Total Petroleum Hydrocarbon concentration within fractional WAF treatments and the 
median and 20th percentile lethal concentration for acute toxicity testing of Bryan Mound Crude 
oil using standard species Americamysis bahia (48-hour) and Menidia beryllina (96-hour). 

 
Species 48-hour A. bahia 96-hour M. beryllina 
Oil BMC BMC 
Oil dosing 25g/L 25g/L 
100% WAF conc at time 0hr (mg TPH/L) 8.74 8.74 
Control 0.00 0.00 
Treatment 1 – 6.25 % WAF 0.55 0.55 
Treatment 2 – 12.5 % WAF 1.09 1.09 
Treatment 3 – 25 % WAF 2.19 2.19 
Treatment 4 – 50 % WAF 4.37 4.37 
Treatment 5 – 100 % WAF 8.74 8.74 
LC50 (%) >100% >100% 
(CI95%) -- -- 
LC50 (mg/L) >8.74 >8.74 
(CI95%) -- -- 
LC50 (%) * 105 108 
(CI95%) 83 - 127 73 - 143 
LC50 (mg/L) * 9.18 9.4 
(CI95%) 7.3 - 11.1 6.4 - 12.5 
LC20 (%) 88.8 92.9 
(CI95%) 43 - 133 64.6 - 121.3 
LC20 (mg/L) 7.7 8.1 
(CI95%) 3.8 - 11.7 5.6 - 10.6 
Observed mortality at endpoint in 100% WAF 40% mortality 33.33% mortality 
* extrapolated value 
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Figure 2. Percent survival as a function of Total Petroleum Hydrocarbons (TPH) for A. bahia and 
M. beryllina test species. 

 
SUMMARY 
Reported here are the data results of the physical-chemical properties, aquatic toxicity, and 
dispersant effectiveness of Bryan Mound Crude (BMC) oil. BMC has been selected as a new 
reference oil for the National Oil and Hazardous Substances Pollution Contingency Plan Product 
Schedule (NCPPS; 88 FR 38333) for the EPA Office of Land and Emergency Management (OLEM) 
Office of Emergency Management (OEM). 

APPENDIX 
Appendix 1. Report of Toxicity Tests Bryan Mound Oil Water Accommodating Fraction 

Appendix 2. Brian Mound September 2022 Crude Assay Report 
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Report of Toxicity Tests Performed for Pegasus Technical Services 
Bryan Mound Oil WAF 

Abstract 

At the request of Pegasus Technical Services, Hydrosphere conducted a series of bioassay tests 
to determine the potential aquatic acute toxicity effects of the Bryan Mound Oil Water 
Accommodating Fraction. Acute studies were conducted using the mysid shrimp (Americamysis 
bahia) and the inland silverside minnow (Menidia beryllina).  

These tests were conducted in a manner consistent with EPA methods. Hydrosphere Research 
believes the results are true and accurate.  

Revision 1 

A data entry error was discovered after the original report was issued. A note has been added to 
the data sheet in appendix C, titled “Acute Saltwater Method (EPA-821-R-02-012, Method 
2007.0)”.  The note corrects the data entry for the 100%, C replicate at 24 hours.  The original 
value was recorded as “64” and should have been 8.  This changed the 24-hour percent survival 
from 53% to 60%.  The error does not change the report 48-hour LC50.  By extension, Table 4 was 
also corrected in this revision. 

Peter R. Meyer, Laboratory Director Date 

PEG-01 22218 rev01 Page 2 of 44
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Introduction 

The Bryan Mound oil was shipped from Pegasus Technical Services to Hydrosphere Research. 
Hydrosphere Research received the sample in good condition. 
 
Using the Bryan Mound oil, Hydrosphere Research prepared Water Accommodating Fractions 
(WAF) in synthetic seawater.  The WAF solutions were used to conduct acute effect concentration 
studies using the mysid shrimp (Americamysis bahia) and the inland silverside minnow (Menidia 
beryllina).  
  
The laboratory bench sheets for the WAF range finding studies are included in Appendix A. The 
laboratory bench sheets for the WAF solutions effect concentration determination studies are in 
Appendix B. The Standard Reference Toxicity Tests are in Appendix C.  

Materials and Methods 

WAF Preparation  Figure 1. Bryan Mound Oil 
The WAF materials were prepared from control water and 
the Bryan Mound oil.  The control water was synthetic 
seawater (SSW). Control water and a magnetic PTFE stir bar 
were added to a glass cylinder and the cylinder was placed 
on a stir plate. The cylinder was covered with a glass plate 
with a silicone gasket to seal the contents of the cylinder. 
The cover had two access holes fitted with a glass tub in one 
and a silicone stopper in the other. The glass tube allowed 
access to the WAF sample below the oil line. Bryan Mound 
oil was slowly added to the cylinder at the designated 
concentration of 25 gm/L. Stirring was initiated to energize 
the system. The goal was to achieve a shallow vortex of oil 
into the aqueous layer without having the oil break apart 
into globules. The goal was to have a vortex that was 20% 
of the aqueous layer’s height. The system was carefully 
watched to ensure that the vortex did not break apart. The 
vortex was reduced to approximately 15%.  Figure 2 below 
illustrates the setup. The cylinder and cover were wrapped 
with aluminum foil to keep the system dark. One section 
was left loose to allow observations.   
 
Stirring continued for 18 hours at room temperature. The system was checked periodically to 
ensure the vortex was stable. The stir plate was turned off after 18 hours and checked for any 
evidence that oil globules had broken off from the vortex during stirring. The system was then 
allowed to settle for 6 hours. At the end of the settling period, the WAF was collected by 
siphoning it with silicone tubing through the access tube in the glass plate cover into an aluminum 
foil wrapped glass jar. The jar was covered with a foil lined lid to prevent loss of volatile chemicals. 
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The collected WAF sample preparation was recorded in the lab’s “Chemical & Solutions Logbook” 
and assigned the number 23138∙SLN. Other sample preparation notes were recorded on a 
“Laboratory Notes” bench sheet located in appendix B. These samples constitute the 100% WAF 
samples recorded on the test bench sheets. For the exposure test solutions, dilutions of the 100% 
WAF sample were prepared with the appropriate control waters. 
 
 

Figure 2. WAF systems prior to covering for light blockage. 
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WAF Sampling 
WAF stock solutions and test solutions were subsampled and shipped to Pegasus Technical 
Solutions, Inc. All samples were preserved with HCl. Below is a table which summarizes the WAF 
stock solutions and test solutions.  

Table 1. WAF Stock Solutions and Test Solutions Sub-Sampling 

Hydrosphere 
Solution ID Hydrosphere Solution Description 

Date 
Solution 
Prepared 

Date 
Sampled 

Date 
Shipped to 

Pegasus 

SSW∙5982 BryanMoundOil∙WAF/230510/Salt/AcuteEC,Control,@0hr/SS&MS 5/10/23 5/10/23 5/15/23 

23139∙SLN BryanMoundOil∙WAF/230510/Salt/AcuteEC,6.25%,@0hr/SS&MS 5/10/23 5/10/23 5/15/23 

23138∙SLN BryanMoundOil∙WAF/230510/Salt/AcuteEC,100%,@0hr/SS&MS 5/10/23 5/10/23 5/15/23 

23143∙SLN BryanMoundOil∙WAF/230512/Salt/AcuteEC,Control,@48hr/MS 5/12/23 5/12/23 5/15/23 

23144∙SLN BryanMoundOil∙WAF/230512/Salt/AcuteEC,6.25%,@48hr/MS 5/12/23 5/12/23 5/15/23 

23145∙SLN BryanMoundOil∙WAF/230512/Salt/AcuteEC,100%,@48hr/MS 5/12/23 5/12/23 5/15/23 

23146∙SLN BryanMoundOil∙WAF/230514/Salt/AcuteEC,Control,@96hr/SS 5/14/23 5/14/23 5/15/23 

23147∙SLN BryanMoundOil∙WAF/230514/Salt/AcuteEC,6.25%,@96hr/SS 5/14/23 5/14/23 5/15/23 

23148∙SLN BryanMoundOil∙WAF/230514/Salt/AcuteEC,100%,@96hr/SS 5/14/23 5/14/23 5/15/23 

UPW(0.055µS) Field Reagent Blank (FRB) 5/10/23 5/10/23 5/15/23 

Test Organisms 
The test organisms used in this study were the mysid shrimp (A. bahia) and the inland silverside 
minnow (M. beryllina). The mysid shrimp (A. bahia) test organisms were cultured in-house. The 
inland silverside (M. beryllina) test organisms were commercially obtained (Aquatic Indicators, 
St. Augustine, FL).  
 
The test organism information is described in Table 2. Test Organism Information. 

Table 2. Test Organism Information 

Test Organism Source Organism Age 

A. bahia In-house Cultures 3 days 

M. beryllina Commercially Obtained 12 days 
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Test Methods 
The summary of the test methods used are described in the following table:  

Table 3. Summary of Test Methods 

 Acute A. bahia Acute M. beryllina 

Test method EPA-821-R-02-012, Method 2007.0 EPA-821-R-02-012, Method 2006.0 

Test type Static non-renewal Static non-renewal 

Test duration 48 hours 96 hours 

Salinity 20 ± 2‰ 20 ± 2‰ 

Renewal NA NA 

Temperature 
25 ± 1 °C. Test temperatures must not deviate (maximum minus minimum 

temperature) by more than 3 °C during the test. 

Light quality Ambient laboratory illumination 

Light intensity 10–20 (E/m2/s) 

Photoperiod 16 h light, 8 h darkness, with phase in/out period recommended 

Test chamber size 500 mL  1 L 

Test solution 
volume. 

200 mL 200 mL 

Age of test 
organism 

1–5 days 9–14 days 

No. organisms per 
test chamber 

10 10 

No. of replicate 
chambers per 
concentration 

3 3 

Feeding regime Refer to specific feeding procedures provided in each test method 

Aeration 
None, unless DO falls below 4.0 mg/L, then aerate all chambers. Rate: <100 

bubbles/minute 

Physical / 
Chemical 

Measurements 

Daily temperatures were measured in one replicate for each test concentration. 
Exposure test solutions were analyzed daily for pH, dissolved oxygen, and either 

conductivity or salinity. 

Test 
concentrations 

5 exposure concentrations and a control 

Test acceptability 
chambers per 
concentration 

≥90% survival in controls 

 
All statistical calculations were made using CETIS® (Tidepool Scientific Software, McKinleyville, 
CA). The sample statistical results are in Appendices A and B.  
 
The bioassay tests were performed at Hydrosphere Research, 11842 Research Circle, Alachua, FL 
32615; telephone number (386) 462-7889. The laboratory is NELAC/P certified by the State of 
Florida Department of Health and Rehabilitation Services (E82295). 
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Results 

Bryan Mound Oil WAF Test Results 
The results of the acute definitive tests are summarized in the tables and figures below. The raw 
data and bench sheets are included in Appendix B.  

Table 4. 48-hour Acute A. bahia Survival 

48-hour M. bahia % Mean Survival  
B

ry
an

 M
o

u
n

d
 O

il 
W

A
F 

% WAF 0 Hours 24 Hours 48 Hours 

Control 100 100 100 

6.25 100 100 100 

12.5 100 100 100 

25 100 100 100 

50 100 100 100 

100 100 60 60 

LC50 - - >100% 

Figure 3. 48-hour Acute A. bahia Survival 

 
 

  

PEG-01 22218 rev01 Page 8 of 44



Table 5. 96-hour Acute M. beryllina Survival 

96-hour M. beryllina % Mean Survival  

B
ry

an
 M

o
u

n
d

 O
il 

W
A

F % WAF 0 Hours 24 Hours 48 Hours 72 Hours 96 Hours 

Control 100 100 100 100 100 

6.25 100 100 100 100 100 

12.5 100 100 100 100 100 

25 100 100 97 97 97 

50 100 100 100 100 100 

100 100 70 67 67 67 

LC50 - - - - >100% 

Figure 4. 96-hour Acute M. beryllina Survival 

 

 

Quality Assurance 
All phases of the study including, but not limited to, sample handling and storage, glassware 
preparation, test organism culturing/acquisition and acclimation, test organism handling during 
test, and maintaining appropriate test conditions were conducted per the applicable method. No 
known deviations were noted during the study. 
 
All chemicals were certified products used before expiration dates (where applicable). All 
identification, service, and calibration information pertaining to laboratory instruments is 
recorded in calibration and maintenance logbooks. The bioassay tests were acceptable tests 
based on control performance and test conditions. 

Standard Reference Toxicant Test Results 
The results for the standard reference toxicant tests are in Appendix C which includes the control 
charts, statistics, and raw data. 
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Summary and Conclusions 

The Bryan Mound Oil Water Accommodating Fraction produced a 48-hour LC50 of >100% for the 
mysid shrimp (Americamysis bahia) and a 96-hour LC50 of >100% for the inland silverside minnow 
(Menidia beryllina). 
 
Dissolved oxygen, temperature, and pH remained within the limits established in the test 
methods. The Acute and Chronic Standard Reference Toxicant tests demonstrated that the test 
organisms used in this study were of acceptable health and sensitivity.  
 
No unusual observations or deviations from standard test protocol were noted. No unusual 
qualitative test organism behaviors were observed in the test exposures. These test results only 
relate to the samples described in this report and meet all requirements of NELAC. 
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Appendix A. 
 

Sample Shipping Labels 
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Appendix B.  
 

48 & 96-hour Acute Raw Data Sheets & Statistical Results for the Range Finder Studies 
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Appendix C.  
 

48 & 96-hour Acute Raw Data Sheets & Statistical Results for the Definitive Studies 
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Correction: date is 
5/10/2023, not 
5/11/2023. 
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Appendix D.  

 
Reference Toxicant Data for All Test Species 
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T e s t   D a t e s

C o n t r o l  C h a r t - I
Control Limits for Standard Reference Toxicant Tests

ACUTE ∙∙∙ Mysidopsis bahia (cultured at Hydrosphere Research)

LC50

AVG

Upper Control Limit

Lower Control Limit

LC50 = __________ µg/L

QA Signature:________________________   Date:___________

Note: Dates with no corresponding LC50 data point, if present on chart, indicates an invalid test. 

Note: If the control limit(s) for two or more consecutive tests are exceeded then the results must be 
explained here and the test must be repeated immediately. (EPA-821-R-02-012, Sections 4.15.3 

&4.15.4, page 18).  Also, Section 4.15.2 of the same Method states that "...reference toxicant results 

should not be used as a de facto criterion for rejection of individual effluent or receiving water tests."

The LC50 is within the control limits.

494

06/02/2023
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T e s t   D a t e s

C o n t r o l  C h a r t - II
Coefficient of Variation for Standard Reference Toxicant Tests

ACUTE ∙∙∙ Mysidopsis bahia (cultured at Hydrosphere Research)

CV National 90th %CV = __________

Comments (if needed):

QA Signature:________________________   Date:___________

The CV is less than or equal to the national 90th percentile.

0.19
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Test: 48-hour Acute

Species: Mysidopsis bahia

Vendor: Hydrosphere Research

Toxicant: Copper Sulfate (µg Cu / L)

N DATE LC50 AVG S.D. 2 SD + 2 SD. - 2 SD CV
National 

75th %

National 

90th %

Lower 

Control 

Limit

Upper 

Control 

Limit

437 9/8/2021 379 345.69 81.66 163.32 509.01 182.37 0.24 0.26 0.26 182.37 509.01

438 10/6/2021 402 346.03 81.89 163.78 509.81 182.25 0.24 0.26 0.26 182.25 509.81

439 10/28/2021 385 348.61 82.29 164.57 513.18 184.03 0.24 0.26 0.26 184.03 513.18

440 12/8/2021 462 358.63 83.33 166.66 525.28 191.97 0.23 0.26 0.26 191.97 525.28

441 1/5/2022 446 363.45 85.56 171.12 534.57 192.33 0.24 0.26 0.26 192.33 534.57

442 2/3/2022 472 364.17 86.44 172.88 537.05 191.28 0.24 0.26 0.26 191.28 537.05

443 3/2/2022 601 379.22 99.85 199.69 578.91 179.52 0.26 0.26 0.26 179.52 578.91

444 4/6/2022 472 388.70 99.13 198.26 586.95 190.44 0.26 0.26 0.26 190.44 586.95

445 5/4/2022 472 396.73 99.01 198.02 594.74 198.71 0.25 0.26 0.26 198.71 594.74

446 6/1/2022 398 403.09 94.48 188.96 592.05 214.12 0.23 0.26 0.26 214.12 592.05

447 7/6/2022 428 410.58 89.90 179.79 590.37 230.79 0.22 0.26 0.26 230.79 590.37

448 8/3/2022 290 410.61 89.86 179.72 590.33 230.88 0.22 0.26 0.26 230.88 590.33

449 9/8/2022 357 408.65 90.61 181.21 589.86 227.43 0.22 0.26 0.26 227.43 589.86

450 10/5/2022 322 404.18 92.64 185.28 589.46 218.89 0.23 0.26 0.26 218.89 589.46

451 12/7/2022 554 416.87 95.05 190.10 606.97 226.77 0.23 0.26 0.26 226.77 606.97

452 1/4/2023 513 423.17 97.14 194.28 617.45 228.89 0.23 0.26 0.26 228.89 617.45

453 2/1/2023 440 432.54 88.48 176.97 609.50 255.57 0.20 0.26 0.26 255.57 609.50

454 3/1/2023 323 436.51 81.05 162.10 598.60 274.41 0.19 0.26 0.26 274.41 598.60

455 4/5/2023 321 428.56 84.28 168.57 597.13 259.99 0.20 0.26 0.26 259.99 597.13

456 5/3/2023 494 426.61 82.16 164.32 590.93 262.28 0.19 0.26 0.26 262.28 590.93

REFERENCE TOXICANT LOG ∙ Last 20
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Version 1 (12031∙DCF, effective 7/31/12)
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T e s t   D a t e s

C o n t r o l  C h a r t - I
Control Limits for Standard Reference Toxicant Tests

ACUTE ∙∙∙ Menidia beryllina (conducted by Hydrosphere Research)

AVG

Upper Control Limit

Lower Control Limit

LC50

LC50 = __________ µg/L

QA Signature:________________________   Date:___________

Note: Dates with no corresponding LC50 data point, if present on chart, indicates an invalid test. 

Note: If the control limit(s) for two or more consecutive tests are exceeded then the results must be 
explained here and the test must be repeated immediately. (EPA-821-R-02-012, Sections 4.15.3 

208

The LC50 is within the control limits.

06/07/2023
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Version 1 (12031∙DCF)
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C o n t r o l  C h a r t - II
Coefficient of Variation for Standard Reference Toxicant Tests

ACUTE ∙∙∙ Menidia beryllina (conducted by Hydrosphere Research)

CV

National 75th %

National 90th %

CV = __________

Comments (if needed):

QA Signature:________________________   Date:___________

0.22

The CV is less than or equal to the national 90th percentile.
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Test: 48-hour Acute

Species: Menidia beryllina

Vendor: Aquatic Indicators

Toxicant: Copper Sulfate (µg Cu / liter)

N DATE LC50 AVG S.D. 2S.D. +2S.D. - 2 SD CV
National 

75th %

National 

90th %

Lower 

Control 

Limit

Upper 

Control 

Limit

458 10/28/2021 190 182 27.44 54.89 236.41 126.63 0.15 0.21 0.44 126.63 236.41

459 12/8/2021 270 185 33.82 67.64 253.10 117.82 0.18 0.21 0.44 117.82 253.10

460 1/5/2022 252 188 36.69 73.38 261.04 114.27 0.20 0.21 0.44 114.27 261.04

461 2/3/2022 202 188 36.83 73.66 261.87 114.55 0.20 0.21 0.44 114.55 261.87

462 3/2/2022 185 190 35.21 70.43 260.77 119.92 0.18 0.21 0.44 119.92 260.77

463 4/6/2022 198 191 35.06 70.12 261.61 121.37 0.18 0.21 0.44 121.37 261.61

464 5/4/2022 212 193 35.03 70.06 263.55 123.43 0.18 0.21 0.44 123.43 263.55

465 6/1/2022 156 192 35.98 71.97 264.02 120.09 0.19 0.21 0.44 120.09 264.02

466 7/6/2022 270 199 36.57 73.14 272.38 126.11 0.18 0.21 0.44 126.11 272.38

467 8/3/2022 290 204 41.81 83.62 287.48 120.23 0.21 0.21 0.44 120.23 287.48

468 9/8/2022 291 209 45.97 91.94 300.79 116.90 0.22 0.21 0.44 121.13 296.56

469 10/5/2022 211 209 45.96 91.93 301.07 117.22 0.22 0.21 0.44 121.30 296.98

470 11/9/2022 204 208 45.77 91.54 299.53 116.44 0.22 0.21 0.44 120.63 295.34

471 12/7/2022 189 210 43.97 87.93 297.87 122.00 0.21 0.21 0.44 122.00 297.87

472 12/22/2022 320 215 50.34 100.68 315.99 114.62 0.23 0.21 0.44 124.88 305.73

473 1/4/2023 300 224 69.52 139.04 362.69 84.62 0.31 0.21 0.44 129.72 317.59

474 2/3/2023 284 230 67.65 135.31 364.87 94.25 0.29 0.21 0.44 133.15 325.98

475 3/1/2023 160 227 51.79 103.58 330.88 123.72 0.23 0.21 0.44 131.84 322.77

476 4/5/2023 212 228 51.43 102.86 330.93 125.20 0.23 0.21 0.44 132.28 323.85

478 5/3/2023 208 230 49.52 99.04 329.25 131.16 0.22 0.21 0.44 133.52 326.90

REFERENCE TOXICANT LOG ∙ Last 20
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