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This work was supported by the U.S. EPA Office of Research and Development - National 
Homeland Security Research Program and the Office of Land and Emergency Management – 
Office of Emergency Management. This document has been reviewed in accordance with U.S. 
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1 Introduction  
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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2 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) requires 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 beryllina). 
Results will be submitted to OLEM in support of the NCPPS and decision-making by On-
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Scene Coordinators (OSCs) regarding products for use during emergency response 
operations. 
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3 Methodology 
3.1 Quality Assurance Project Plans 

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

3.2 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. 
 
3.3 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. 

 
3.4 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 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 
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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). 
 
3.5 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 Ka’aihue, 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 
beryllina) 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 centile and median lethal concentrations (LC20 
and LC50, respectively). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

6 
 

4 Results 
 
4.1  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. 
 
4.2 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



 

7 
 

 
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. 
 
4.3 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% 

 
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 
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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. 
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5 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). 
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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 LCso. By extension, Table 4 was 
also corrected in this revision. 

11/02/2023 

Peter R. Meyer, Laboratory Director Date 
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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 HCI. 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 Brya nMoundOil • WAF/230514/SaIt/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 
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Test Organism Source Organism Age 
A. bahia In-house Cultures 3 days 

M. beryllina Commercially Obtained 12 days 



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%o 20 ± 2%o 

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 500ml 1 L 

Test solution 
volume. 

200ml 200 ml 

Age oftest 
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 

LL 
<( 

$ -·-0 
"'O 
C: 
::::, 
0 
~ 
C: 
ctl 
>-I... 

c:o 

%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 

so 100 100 100 

100 100 60 60 

LCSO - - >100% 

Figure 3. 48-hour Acute A. bahia Survival 

M. bahia Survival 
100 

'\80 

ro 60 
· >2: 
::::, 40 
Vl 

20* 
0 

Control 6.25 12.5 25 50 100 

%WAF 
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Table 5. 96-hour Acute M. beryllina Survival 

96-hour M. beryllina % Mean Survival 

LL 
<( 

$ 
-
5 
"'O 
C: 
::::J 
0 
~ 
C: 
ro 
~ 

co 

%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 
so 100 100 100 100 100 
100 100 70 67 67 67 

LCSO - - - - >100% 

Figure 4. 96-hour Acute M . beryllina Survival 

M. beryffina Survival 
100 

"-80 

ro 60 
·2:> 

::::, 40 
Vl 

20* 
0 

Control 6.25 12.5 25 50 100 

%WAF 

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 LCso of >100% for the 
mysid shrimp (Americamysis bahia) and a 96-hour LCso 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 B. 

48 & 96-hour Acute Raw Data Sheets & Statistical Results for the Range Finder Studies 
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~Hydrosphere Acute Saltwater Method (EPA-821-R-02-012, Method 2007.0) ~/f'~ ""l'(",.,-~~research 
Survival 

Client: I Pegasus Technical Services, Inc. I 
Code~ PEG-01 I Job: I 22218 I 

Species: I Mysidopsis bahia ICode: I MS 

ID#: 17.0'.:fC I Age:~ r!Lab, □ ComQ) 

Sample 1188 
Description 'BBl 

BCJ; 

~ 
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'"J'l 
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•· 

\,.) 

Oh 

10 

IO 
10 

10 

IO 

10 

IO 

IO 

10 

10 

10 

10 

10 

10 
10; 

10 

IO 

10 

Live Counts 
~ r 
24h 48h 

JO iO 
lO \0 

10 \0 
10 \.0 
10 It'\ 

\0 \0 
\0 1() 

10 \(") 

,o \() 

lo \(") 

~o \0 
(.0 \0 

to \0 
lo 10 

·w lD 
lO tO 
lt> \0 
,o 10 

I Meter ID #: I I c:.ri..vJ[il Icti,~ I 
I Initials:! Ieq I()M IR" 
I Ti~ !JGool,. ,islL'1SI ~--

Control ID: 

Diluent ID: 

Working Stock ID: 

' Oil ID JD: 

Random- Feeding Ty11e: 
ization 

Template# Amount: 

~ Time: 

Artemia (~ncentrated slurry) 

2-drops (0.1-mL) 2-times, daily 

Control Water: SSW 

Diluent: SSW 

Test Vessel: I 500-mL Glass Jar 

Test Volume: I 200-mLs per replicate 

pH 
oec<: table ran for • valid 1ost i, 6 lo 9) 

Oh 24h 48h 
new old solution old solution 

01,., 1~ 0 1 
g1-z. 0 1~ b 
~I i.o Ii.o I 
[li. 0 r~ I 
~I 1.0 I~- 1 I 
~Ii'° I~ ,I 
~ '-H,I J 41-t I 
ltf\L I P,N\ I 13,&- I 

Initiaton Date: I ~ I"h j fl._ 

Sample D~cription: 

Produc~ '. ·, mn~ WAF (25 gm/L) 
Test : Range-finder (RF) 

Dissolved Oxygen (mg/L) 
o tnble mirumwn for aVlllid lost is 4,0-mg/L) 

Oh 24h 48h 
new old solution old new 

~17,517 L\ I 

~I 1•~ I7·~ I 
~17. 41(.L\ I 

Bl 7 ,Y h- 3 I 
§111,t../ 11.3 

~I 7, > 17.'', 

1~1i I 'fll 

ikN...1 pM 

I Termination Date: l3 f.,JD ) Z3 I 

Salinity (%0) 
MIJ±2"'-· FooRe•/VolBO Nol4 / Jan2015) 

Ohl 24h I 48h I 
new old solution old new

Bl ,o.sIJ\.3 1 
--~

BI ?a. 0 I~,·~ l 
~I '°·' 12, aI
Bl co,b j a1 ~ I 
~I 20,S IJI-~ I 
ln~o. L/ Id-\. 4 

_JI 

IL1i7 I ~i, 

l'Mci ON\ 

1,emperatr
Notes & Com~ Sample 
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Report Date: 14 Mar-23 12:11 (p 1 of 2)CETIS Analytical Report 
Test Code/ID: JPEG-01 22218MS~'/ 16-4365-1580 

' Reference Toxicant 96-h Acute Survival Test Hydrosphere Research 

Analysis ID: 11-3875-8435 Endpoint: 48h Survival Rate CETIS Version: CETISv1 .9.7 
Analyzed: 14 Mar-23 12:11 Analysis: Linear Interpolation (ICPIN) Status Level: 1 
Edit Date: 14 Mar-23 12:10 MD5 Hash: 92B8802884E90A6B6D096CCFFF74D484 Editor ID: 003-737-857-6 

Test Type: Survival (48h) Analyst: Lab Tech 

Start Date: 08 Mar-23 16:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Moa I la,d Synthetic Water 
~ - ~-0917-.....1 

,Y.NJ 5'ir+-.Ending Date: 10 Mar-23 1.5:35j JSpecies: Mysidopsis bahia I Brine: 
. . Te~Length: 48h _ ____,,_ ,axon: IVlalacostraca Source: in-House Culture Age: 5d 

Sample ID: 18-0787-2617 Code: 6BC1 F269 Project: Product Toxicity Test 

Sample Date: 08 Mar-23 Material: Product Source: Pegasus Technical Services 

Receipt Date: 08 Mar-23 CAS (PC): Station: f1:1el Oil WRD WAF 
1;0 e.o Hot:""1 01 fSample Age: 16h Client: Pegasus ·~·o\3J 

Linear Interpolation Options 

X Transform YTransform Seed Resamples Exp 95% CL Method 

Log(X+1) - Linear 1528842 200 Yes Two-Point Interpolation 

l Point Estimates 

Level mg/L 95% LCL 95% UCL 

LC50 >100 

48h Survival Rate Summary Calculated Variate(A/8) Isotonic Variate 
-.,. -I Conc-mg/L; 

I 0 
0.01 

I 
0.1 

10 

100 

Code Count Mean Median Min Max CV% %Effect A/B Mean %Effect 

D 3 1.00QO . 1.0000 1.0000 1.0000 0.00% 0.00% 30/30 1.0000 0.00% .... 
3 1.0000 1.0000 1.0000 1.0000 0.00% 0.00% 30/30 1.0000 0.00% 

3 1.0000 1.0000 1.0000 1.0000 0.00% 0.00% 30/30 1.0000 0.00% 

3 1.0000 1.0000 1.0000 1.0000 0.00% 0.00% 30/30 1.0000 0.00% 
3 1.0000 1.0000 1.0000 1.0000 0.00% 0.00% 30/30 1.0000 0.00% 

3 1.0000 1.0000 1.0000 1.0000 0.00% 0.00% 30/30 1.0000 0.00% 

48h Survival Rate Detail 

Conc-mg/L Code Rep1 Rep2 Rep3 

0 D 1.0000 1.0000 1 0000 

0.01 1.0000 1.0000 1.0000 

0.1 1.0000 1.0000 1.0000 

1.0000 1.0000 1.0000 

10 1.0000 1.0000 1.0000 

100 1.0000 1.0000 1.0000 

48h Survival Rate Binomials 

Conc-mg/L Code Rep 1 Rep2 Rep 3 

0 D '-..: 10/10 '-J 10/10 '-. 10/10 

0.01 ~10/10 "'-..l10/10 '-- 10/10 

0.1 10/10 '-.J 10/10 "--.. 10/10 

1 '-..... 10/10 "'., 10/10 ...., 10/10 

10 "-......10/10 "-,10/10 '3 10/10 

100 "-...J10110 "'-l 10/10 '-...J 10/10 
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Report Date: 14 Mar-23 12:11 (p 2 of 2)CETIS Analytical Report 
Test Code/ID: PEG-01 2221 SMSA/ 16-4365-1580 

Reference Toxicant 96-h Acute Survival Test Hydrosphere Research 

Analysis ID: 11-3875-8435 Endpoint: 48h Survival Rate CETIS Version: CETISv1 .9.7 
Analyzed: 14 Mar-23 12:11 Analysis: Linear Interpolation (ICPIN) Status Level: 1 
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~Hydrosphere Acute Saltwater Method (EPA-821-R-02-012, Method 2006.0) 
~research -,,~ < Survival 

Client: I Pegasus Technical Services, Inc. 

Code~ PEG-01 I Job:I 22218 

Species: I Menidia beryllina ICode: [ SS 

ID#: 1,-l--do S I Age:~ 0 Lab, g'com<D 

• Sample 1108 
Description G B 

Live Counts 
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Test Volume: I 200-mLs per replicate I 

1-L Glass Jar 
\el 

Product: Fuel oi IWRD W AF (25 gm/L) 
Test : Range-finder (RF) 

Dissolved Oxygen (mg/L) 
(aooeotablc minimum for o valid test is 4,0•m~L) 
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old new old solution old solution old solution old 
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~I i:o Ig,o IS-' Ji.,ll~l 7·~ 7 'Y l•·4 l7·)I 

Salinity (%0) 
(20±2%.: fedRe,/VolSO Nol4 I Jon2015\ 
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new old solution old solution old solution 
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1-1. I 
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CETIS Analytical Report Report Date: 14 Mar-23 12:12 (p 1 of 2) 

Test Code/ID: I PEG-0122218]10-1101-7421 

Reference Toxicant 96-h Acute Survival Test Hydrosphere Research 

Analysis ID: 15-2719-7493 Endpoint: 96h Survival Rate CETIS Version: CETISv1 .9.7 
Analyzed: 14 Mar-23 12:12 Analysis: Linear Interpolation (ICPIN) Status Level: 1 
Edit Date: 14 Mar-23 12:05 MD5 Hash: 6A22360F0EE35O2B537C2F23E926E9CB Editor ID: 003-737-857-6 

Batch ID: 12-1014-8483 

Start Date: 08 Mar-23 15:45 

Ending Date: 12 Mar-23 15:25

! Test Length: ~ 

Test Type: Survival (96h) Analyst: Lab Tech 

Protocol: EPA/821/R-02-012 (2002) Diluent: Med-I lard ft,thetic Water 

JSpecies: Menidia beryllina J Brine: SSW- 5"'I , 

Taxon: Actinopterygii Source: In-House Culture Age: JZd 

Sample ID: 05-9696-9274 Code: 2395073A Project: Product Toxicity Test 

Sample Date: 08 Mar-23 Material: Product ~~o?!u!!rl.!c;et:.;·-~si~eg!!t'a~s""ws-+eelmieal Services 
Receipt Date: 08 Mar-23 

Sample Age: 16h 

CA$ (PC): 

Client: Pegasus 

Station: -Fuel Oil ~VR6 WAF 
'Ori.\~ "10~ oJ I 

<.,) '.?,~ 

)
I 

Linear Interpolation Options 

X Transform YTransform Seed Resamples Exp 95% CL Method 
Log{X+1) Linear 434087 200 Yes Two-Point Interpolation 

Test Acceptability Criteria TAC Limits 

Attribute Test Stat Lower Upper Overlap Decision 
Control Resp 0.9333 0.9 » Yes Passes Criteria 

Point Estimates 
\ 

Level mg/L 95% LCL 95% UCL 

J LC50 >100 
=----------------------------- --------- ---- ----------
96h Survival Rate Summary Calculated Variate(A/8) Isotonic Variate 

Conc-mg/L Code Count Mean Median Min Max CV% %Effect A/8 Mean %Effect 

D 3 0.9333 ' 0.9000 0.9000 1.0000 6.19% 0.00% 28/30 0.9500 0.00% 

0.01 
0 

3 0.9333 1.0000 0.8000 1.0000 12.37% 0.00% 28/30 0.9500 0.00% 

0.1 3 0.9667 1.0000 0.9000 1.0000 5.97% -3.57% 29/30 0.9500 0.00% 

3 0.9667 1.0000 0.9000 1.0000 5.97% -3.57% 29/30 0.9500 0.00% 

10 3 0.9333 1.0000 0.8000 1.0000 12.37% 0.00% 28/30 0.9333 1.75% 

100 3 0.8667 0.9000 0.8000 0.9000 6.66% 7.14% 26/30 0.8667 8.77% 

96h Survival Rate Detail 

Conc-mg/L Code Rep 1 Rep2 Rep3 

o D 1.0000 0.9000 0.9000 

0.01 1.0000 1.0000 0.8000 

0.1 1.0000 1.0000 0.9000 

0.9000 1.0000 1.0000 

10 1.0000 1.0000 0.8000 

100 0.9000 0.8000 0.9000 

96h Survival Rate Binomials 

Conc-mg/L Code Rep 1 Rep 2 Rep 3 

0 D ""-. 10/10 "'-' 9/10 9/10 

0.01 '-.....: 10/10 '--10/10 '-...8/10 

0.1 "-'10110 ~10/10 '-...,9110 
......._, 9/10 '--10/10 \.., 10/101 

10 ~ 10/10 "-.., 10/10 "-.J 8/10 

100 '- 9/10 '.J 8/10 '-...; 9/10 

CETIS"' v1 .9.7.9 Anal~t: QA: ~r"lj ~'003-737-857-6 
PEG-Ol 22218 revOl Page 18 of44 



Report Date: 14 Mar-23 12:12 (p 2 of 2) CETIS Analytical Report 
Test Code/ID: PEG-01 22218 / 10-1101-7421 

Reference Toxicant 96-h Acute Survival Test Hydrosphere Research 

Analysis ID: 15-2719-7 493 Endpoint: 96h Survival Rate CETIS Version: CETISv1.9.7 
Analyzed: 14 Mar-23 12:12 Analysis: Linear Interpolation (ICPIN) Status Level: 1 
Edit Date: 14 Mar-23 12:05 MD5 Hash: 6A22360F0EE35D2B537C2F23E926E9CB Editor ID: 003-737-857-6 

Graphics 

1,0 

0.0 

0.7 
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0.5 

0.4 
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0,0 
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~ Hydrosphere 
~research 

L a b 0 r a t 0 r y N 0 t e s 

Client: I...____P_e_g_a_s_u_s_T_e_c_h_n_ic_a_l_S_e_rv_ic_e_s_____ I Code: IPEG-01 I Job: I 22218 

Task Title: 25 gm/L WAF prep Task Page 1 of 2I I 
1) ProductName: Bryan Mound Oil I Tech Initials: I PRM 

Date: I 3/7/2023 __2)_L_a_b_ID_:___.L.......,;,._2_2_0_7_1____.l'--·-C~----- --------- ---

on, - WAF Preparation (Range-finding Test) 
-·- ···--

oil mass for WAFI 25 iwL 
-- --- -- -· ·-·--

1 ~11'1$. 11• <I Saltwater Tests 
- - ss MS Both 

600 
. 

600 •% 1200 
-----

0.01 0.06 0.06 0.12 

0.1 0.6 0.6 1.2 
·-

--- 1 6 6 12 ... 

10 60 60 120 
-----· 

100 600 600 1200 

Bioassay WAF (mLs) 666.66 666.66 1333.32 

Number of renewals 1 -~-··--

WAF for renewals (mL) 1333.32 
-···~ 

Oil chem for WAF 1000 
' BTEXforWAF 80 

Total WAF (mL) 2413 2613 

2700 -Rounded I 

67.5 - -Mass of Oil (gm) -
Glass Cvlinder hiside dimensioas {measured, not ci,l:,!) 

6 diameter (in) 14.3 cm(width) Item 1 .. 

8 height (in) 18.7 
·---·· 

cm(height) Item2 

20.32 height (cm) 3,0 L{volume) ltem3... 

OIL-WAF 

on.. - WAF Prepantion (Range-f"mding Test) 

Saltwater SS & MS 
-.--·-

Item4 WAFneeded 2700 mLs ...-
··-

--· 
Item5 Cylinder 3003.3 mLs 

Item6 WAFbeigbt 16.81 cm (from inside bottom, up) 

ltem7 height+20% 20.17 cm (from inside bottom, up) 

ltem8 cover ht of' 18.7 
.... 

cm {from inside bottom, up) 

is what%~ J % (shoot for 20%!) 
·-

Item9 11.2 
Item 10 20% vortex 13.45 cm (from inside bottom, up) 

on, 

from "Mass of Oil {gms)" 
---·--

Item 11 Oil needed 67.5 ~ mLs +-
It.em 12 Diam:te1· 14.30 cm .. 
Item 13 Oil thickness 0.42 cm 

----------------------------------------- -,_-_-_-_-_-_-_-_-_-_----- - -_, 

Labor Hours to perform tasks on this page: L.I___N_A____, 

Version 2 (13191::~➔EG-Ol, PegasusTechServ\22218, Bryan Mound WAF\Bench&Analytical\l) 2207l·CHM (Bryll!IMoundOil)ll} RF\PEG-01 22218.1) LN.J:'ffl«tlP2~1l~v01 Page 20 of44 



0 r y N 0 t e s 

~Hydrosphere 
~research 

L a b 0 r a t 

Client: ....I ____P_e_g_a_s_u_s_T_e_c_hn_ic_a_l_S_e_r_v_ic_e_s____ I Code: IPEG-01 I Job: I 22218 

Task Title 25 gm/L W AF prep Task Page 2 of 2I I 
1) ProductName: Bryan Mound Oil Tech Initials: ] PRMI 
2) Lab ID: 22071 I· CHM Date: I 3/7/2023 

WAFMixture 

Oil Mass: 25 gms/L 1) Initiation 18-hours ofMixing on Stir Plate (Target 

Oil ID: 22071 ·CHM is to achieve a 20% vortox) 

Water Volume: 2.70 L 

Water ID: 5917 SSW Date: 3/7/2023 

Product (unit/L): NA = 
~ gm Time: 14:10 - PRM= ::;: 

Product ID: NA ·CHM Product Target: #VALUE! = 
=· gm
i;:-

Event Mass (gms) Action Product added: = E!. gmg 

Oil Nt'eded 67.5 Tare Cup Time: NA - NA~ 

B Add Oil to Cup G) 68.01 weigh Vortex Height: 14 % 

C Left in Cup 2.09 weigh 
-

fotal Oil in Ja1· 65.92 B-C 2) Terminate Mixing (at 18-hours) 

E Oil needed 1.58 A-D 

F Target for Cup 3.67 C+E Date: 3/8/2023 

G Oil added to Cup 3.68 weigh Time: 8:05 - LHi 
H Left in Cup 1.82 weigh System Stable?: yes 

I Oil added to Jar 1.86 G-H 
- +--- ------------- -------

Total Oil in Jar 67.78 D+I 3) Collection ofWAF (after 6-hours settling) 

K Oil needed -0.28 A-(D+H) Time: 14:15 [ PRM 

L Target for Cup 1.54 H+K Solution ID: 23048 ·SLN 

M Oil added to Cup weigh 

N Left in Cup weigh 

0 Oil added to Jar 0.00 M-N 

67.78 J+O 

100.41% ((D+l-t0)/A)*100 

Notes & Comments 

(D Cup is an aluminum foil (acetone rinsed) lined 5.5 oz Solo Cup or DM16 cup 
--- --- ---- --~-----

Version 2 (13191 ·}¥;;1\~\PE0-01, PegasusTechSer/\22218, Bryan Moued WAF\Bench&AnalyticeJ\l) 2207l·CHM (BryanMoundOil)\l) RF\PEG-01 22218.1) LN.tt(f.!lfff~~2"ffl!evO 1 Page 21 of 44 
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~ Hydrosphere Acute Saltwater Method (EPA-821-R-02-012, Method 2007.0) ~-:Wb--,._ 
~research /(- ~ __, "'"'"""' 

Survival 

Client: j Pegasus Technical Services, Inc. 

Code:! PEG-01 I Job: [ 22218 

S~ecies: I Mysidopsis bahia ICode: I MS I 
ID#: I1-\ V\~ I Age:~ Lab, □ Com()) ~mRSample E 

Description II p 

B[J~ 

Live Counts 
vJ f.2-.. tr 

Oh 24h 48h 

10 ~,O 1-0 
10 \P 10 
10 to tO

• B~ 10 Vb 10 

10 LU 10 
10 to (0 

G~ 10 \J) to 
10 Vo tO 
10 lD 10 

~ []~~ 

IO lo 10 
IO \,u iO 
10 [A) 10 

[:]~ 
10 l.D 1-0 
10 \.b 10 
10 IL() lO 

G~ 10 b'j 6 
10 i-1 (g l.j 

10 ~ I{{ 

I Meter ID #:I [YJXI K]
I Initials: I I lt\CI WLL 

I Time: I!I(, ( I - I . -_J ='r-- ◄ 
Control lD: 

Diluent -ID: 

Working Stock ID: 

Oil ID ID: 

Random- Feeding Type: 
izatioo ~ 

Amount: 

·SLN 

22071 ·CHM 

Artemia (concentrated slnrry) 

2-drops (0.1-mL) 2-times, daily 

Control Water: I SSW 

Diluent: I SSW 

Test Vessel: I 500-mL Glass Jar 

Test Volume: I 200-mLs per replicate 

pH 
a table r!.D for a valid le!t is 6 to !1J 

Oh 24h 48h 
new old solution old solution 

~I+,; I1• 9 I 
l~I~-~ 11 ·, I 
1~125.o I t,O I 

81s.u 11,0! 
13?.011.1! 

B~L) I i.o I 

)tJ ",~ ICJ¼ I 
~: ~ p""' 

Notes & Comments 

lnitiaton Date: I s \1,,,v IL?... I Termination Date: I sl Jl \ -z.. ~ 

Sample Description: 

Product; Bryan Mound Oil WAF (25 gm/L) 
Test: Effect Concentration (EC) 

Dissolved Oxygen (mg/L) 
<, ,=tableminiro.urn for• valid t<st is 4.0-mg/L) 

Ohl 24h I 48h I 
new old solution old new

01~~, 7~1 
~1+.s !1,c I 
g~.s 11., I 
§Jl1'~ I1 •4 I 
~I =t,Y I'· 3 I
~I 1Y !1,L I 
0)bl &\sl,. <-/~6 I 

!:Ae.T lJvv PJV\ I 
Sample 

Description 

Control 

C,:nJ vi-,....: 

~F 

0 

6.25 

Salinity (%0) 
(20±2%.· F<dRe2/Vol80 Nol4 I Jan2015) 

Oh I 24b I 48h I 
new old solution old new 

01~1•0 Iio.£] 

~17»,q Iu.~1 
,~,Tu~ l~,91 
~.JI UoS1 IZD,7 

~ u, ;I 20.~ I 

IBlw-~ Izo,71 
_i-r;& L1Jl..- q;6 
-ft-. w-e,, j),;V'l 

Temperature ( C) 
facccntablc ran.,.. frv ~ ,,,,,lid t ... tis 25±l°'C) 

0 24 48 

u.J. 1..-S.S 2~. ~ 
is,t,. '2,:S .~ 7-5. L/ 

'i' ''(; ' ' 12.5 is.l:, ?,s.b '2.S.b 
WAF 25 2.s.s '".l $.k 1.,,; .y 

50 ::J l'IJ✓.t.: 1-S , I,. T.S,t.J 
Photoperiod is 16L:8D, llluminiation is ambient (SO to 100 l.,~-~ 1~5-.5' -2.s. 11 

I 

m Time: ....,______ I\b0 .> 1 ·\ S\~ S( -, (i) Check Box: Lab= In-House Reared, Com = Commerci L.-,.~~~~~=~~....,...~ • 

Version 1 (13036·DCF) F:\Clients\PEG-01. PegasusTechServ\22218, Bryan Mound WAF\Bench&Analytical\J) 22071 ·CHM (BryanMoundOil)\2) ECIPEG-01 22218.MS.48.ASND.EPA2007.vl.Rf(22~0.,,.18,,,.·C""H"'~=m=--:-0""1,-l-,'.2"'2;,,,2,..l.,.,8,--r-e~V01 Page 23 of 44 
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Report Date: 10 Jul-23 14: 11 (p 1 of 2)CETIS Analytical Report 
Test Code/ID: PEG-01 22218MSA/ 18-1667-8004 

Reference Toxicant 96-h Acute Survival Test Hydrosphere Research 

Analysis ID: 00-6458-4846 Endpoint: { 48h Survival Ratel CETIS Version: CETISv1.9.7 
Analyzed: 10 Jul-23 14:11 Analysis: 1.inear Interpolation (ICPIN} Status Level: 
Edit Date: 10 Jul-23 14:10 MD5 Hash: DB26147371EC252DF1653D082A0ADFF1 Editor ID: 003-737-857-6 

Batch ID: 20-5567-3677 Test Type:! Survival (48h) J Analyst: Lab Tech 

r·start Date: 10 May-23 16:00 J Protocol: EPA/821/R-02-012 (2002) Diluent: Mod-Hard Synthetic Water 

p Ending Date: 12 May-23 15:36 Species: lMysidopsis bahi~ Brine; 
Test Length: 48h Taxon: Malacostraca Source: In-House Culture Age: 

Sample ID: 19-9553-9355 Code: 76F1839B Project: Product Toxicity Test 

Sample Date: 08 Mar-23 Material: Product Source: Pegasus Technical Services 

Receipt Date: 08 Mar-23 CAS (PC): Station: ·Fuel 011 Vll'RD V'ftAF 

Sample Age: 63d 16h Client: Pegasus ·or~u-v-~ 

Linear Interpolation Options 

X Transform Y Transform Seed Resamples Exp 95% CL Method 

Log(X+1) Linear 1761206 200 Yes Two-Point Interpolation 

Point Estimates 1 
I 

Level mg/L f 95% LCL 95% UCL 
_ILC50 >100 

48h Survival Rate Summary Calculated Variate(A/B) Isotonic Variate 

Code Count Mean Median Min Max CV% %Effect A/B Mean %EffectConc-mg/L 

0 D 
6.25 
12.5 
25 
50 
100 

48h Survival Rate Detail 

Conc-mg/L Code 

0 D 

6.25 

12.5 

25 

50 

100 

3 

3 
3 
3 
3 
3 

Rep 1 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

0.6000 

1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
0.6000 

Rep2 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

0.4000 

1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
0.6000 

Rep3 
1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

0.8000 

1.0000 1.0000 0.00% 
1.0000 1.0000 0.00% 

1.0000 1.0000 0.00% 
1.0000 1.0000 0.00% 
1.0000 1.0000 0.00% 
0.4000 0.8000 33.33% 

0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
40.00% 

30/30 
30/30 
30/30 
30/30 
30/30 
18/30 

1.0000 0.00% 
1.0000 0.00% 
1.0000 0.00% 
1.0000 0.00% 
1.0000 0.00% 
0.6000 40.00% 

48h Survival Rate Binomials 

Conc-mg/L Code Rep 1 Rep2 Rep3 

0 D 10/10 10/10 10/1 0 

6.25 10/10 10/10 10/10 

12.5 10/10 10/10 10/10 

25 10/10 10/10 10/10 

50 10/10 10/10 10/10 

100 6/10 4/10 8/10 

CETIS™ v1 .9.7.9 Ana!Yst:....,,......,......,..T'. QA:003-737-857-6 P.EG-0 I 222 l 8 rev0_,.1....P,_a_g_e=24 of 44 



CETIS Analytical Report Report Date: 1 0 Jul-23 14: 11 (p 2 of 2) 

Test Code/ID: PEG-01 22218MSA/ 18-1667-8004 

Reference Toxicant 96-h Acute Survival Test Hydrosphere Research 

Analysis ID; 00-6458-4846 Endpoint: 48h Survival Rate CETIS Version: CETISv1 .9.7 
Analyzed: 10 Jul-23 14;11 Analysis: Linear Interpolation (ICPIN) Status Level: 1 
Edit Date: 10 Jul-23 14:10 MD5 Hash: DB26147371EC252DF1653D082A0ADFF1 Editor ID: 003-737-857-6 

Graphics 

003-737-857-6 CETIS™ v1 .9.7.9 AnaJyst:...,,..,,.""""'""~ QA:___ 
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I 

~ Hydrosphere Acute Saltwater Method (EPA-821-R-02-012, Method 2006.0) 
~research 

Client: I Pegasus Technical Services, Inc. Control Water: SSW 

Code~ PEG-01 I Job:j 22218 Diluent: SSW 

Test Vessel: I 1-L Glass JarSpecies: I Menidia beryllina ICode: I SS 

Test Volume: I 200-mLs per replicateID#:j 21~'t> I Age:l 12d I 0 La~ComCD 

..'ti 
Sample 1108 

Description G B 0 

Bm 
10 
10 
10B□ m 
10 

10 

Gm 
10 

Gm 
10 
10 
10 

10 

10~ 
'Tl 

Gm 
10 

Gm 
10 

10 

10 

10 

10 

10 

)<Meter ID#:] 

Initials: j rMtv\,l, _pf") 

ll;ro lSN 1510 \l'.qiTime:] 

Control ID: 

Diluent TD: 

Working Stock rD: 

Oil ID lD: 

Randomization 
Template# 

Feeding Type: 

Amount: 

~ Time: 

Live Counts 
N r 
24 48 

w 10 

lD 10 

µ.:, 10 

tv ,o 
L~ (0 

tu 10 
\o ,o 
UJ ,o 
\IV ,o 
v,.) 10 

IA ) ro 
lu '1' 
lo /0 
~ {O 

l,A;l 10 
".+3 r' 
+; 7 
1-> 7 
)( H36 

~ 

72 

10 
10 

10 

10 
IV 
\0 
10 
lO 
10 

\() 

fb 

~ 
i'O 
10 
,v 
6 

7 
1 
')(..,_ 

Ofl\ 

5c,~ 2--
'3°1~'2.. 

1 ";1 ':>S:,s ·SLN 

22071 · CHM 

pH
R (a~plo.blc range for. ~ya.lid test is 6 to 9) 

0 24 48 72 96
96 I -I I Inew old solution old solution old solution old 

\ 'i"S- Notes & Comments 

.o P/Y1 5'Ji?,. I i-3T[ [ 
5· ~ 
? ;0 
a --,
5·~ 
" o-.!t,-
~ 9 

Artemia (concentrated slurry) 

none 

RI 
Photoperiod is 16L:BD, Illwnin.iationis ambient (50 to 100 ftcd) 

<D Check Box: Lab =In-House Reared, Com =Commercially obtained 

Survival 

lnitiaton Date: I '5,j0•2-':> I Termination Date:I5 ,>~ •'2,") 

Sample Description: 

Product: Bryari Mound Oil W AF (25 gm/L) 
Test : Effect Concentration (EC) 

Dissolved Oxygen (mg/L) 
~ table minimum for a valid test i!A,_Q-

o 24 I 48 I 72 I 961new old solution old solution old solution old 

Salinity (%o) 
0±2 • FedRe / VolBO Nol4/Jan201 5 

0 24 48 72 96 
new old solution old solution old solution old 

r~ 

lo g1~.u Ig_ 0 I2•I ls-,I g1 l.S I75 I7' 3 ~-"I g1 ~1.0 I,co.7 I~.v ~~ 
lo 

lio 
0lo Qg_u ~' rJ,2 11., g1:+s 17,417,> fujgjm.11i»,?

\o 

l<1 

lo ~ 'DP 7,1 g:z. ls' Bl =is j,. 31 7, '-- fsl [;I]w :2 I ioJ 
JO 

'"° 
) I"\ QI;~ I7· 9 I~• 2 1•~11~1~.s 17 ' 1 I1• 3 l~$1glN~ lze,7 
t; 

Jo 

ho QI '6 C) I i,1If, 2 I!)> I~I ~-1 I1· 2 I7, 3 6H;J]w0-i I &Q,
k::i 

\.., 

~ QI 8•0 I~.v Ii l I~I Bl~-"' I,. ~1 1 •2 ~ IBI:~~~}0• 7 
-=l 
x. I l~l l-1;>'° Ib~ 11,G J&;I~ G'fl fV\0 J]E1@~i ;z ~ Ai D~ i1M ff i 

Control 

WAF 

0 

6.25 

12.5 

25 

50 

100 

Meter ID#: 

24 0 

·Z.~.IP s.> 
25i,. s." 
w.,;. L~' 

'3.1.< -is.> 
2,S bl.'6.t.. 
u.{;,'2.S'·~ 
'-\l..Sll-

Version 2 (13040·DCF) F:\Clients\PEG-01, PegasusTechServ\22218, Bryan Mound W AF\Bench&Analytical\ l) 22071 ·CHM (BryanMoundOil)\2) ECIPEG-0 I 22218.SS.96.ASRD.EPA2006.v2.RF(22018·CHM} 

48 

~5.~ 
1.t, '-I 
'lS.4 
25, '-I 
?..$,4 
?.,$, 

72 

?,,.-$".J 

2.-r. 3 
"2,f.s 

1..--S' _3 
1-.S-. J 
1.. !. 3 

lli.(; lliS 

'20,Bli•pl 
?, f, Ilio,J 

1.1). ~ B 
?0,7g 

71.+"1 
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Report Date: 10 Jul-23 13:39 (p 1 of 2)CETIS Analytical Report 
Test Code/ID: PEG-01 22218SSA / 07-7018-8638 

Reference Toxicant 96-h Acute Survival Test Hydrosphere Research 

Analysis ID: 11-2930-8763 Endpoint: [96h Surviv;-Rate) CETIS Version: CETISv1 .9.7 
Analyzed: 10 Jul-23 13:39 Analysis: Linear Interpolation (ICPIN) Status Level: 1 
Edit Date: 10 Jul-2313:38 MDS Hash: E37159E96EC4282E5868D6931244B90C Editor ID: 003-737-857-6 

Batch ID· 

~rt Date: 

09-2954-8760 

10 May-23 16:00 j 
Test Type:lSurvival (96h)] 
Protocol: EPA/821/R-02-012 (2002) 

Analyst: 

Diluent: 

Lab Tech 

Synthetic Saltwater 
Ending Date: 14 May-23 15:50 Species: \ Menidia berylli·;;a7 Brine: 
Test Length: 96h Taxon: Actinopterygu • Source: In-House Culture Age: 

Sample ID: 01-7230-7040 Code: A453260 Project: Product Toxicity Test 

Sample Date: 08 Mar-23 

Receipt Date: 08 Mar-23 

Material: 

CAS (PC): 

Product Source: 

Station: 

Pegasus Technical Services 

JB_ryan Mound Oil WAF (25gm/L) 1 
Sample Age: 63d 16h Client: Pegasus 

Linear Interpolation Options 

XTransform Y Transform Seed Resamples Exp 95% CL Method 
Log(X+1) Linear 1733420 200 Yes Two-Point Interpolation 

Test Acceptability Criteria TAC Limits 

Attribute Test Stat Lower Upper Overlap Decision 

Control Resp 1 0.9 » Yes Passes Criteria 

fPoint Estimates 

Level mgfl 95% LCL 95% UCL 

LC50 >100 _.,, 

96h Survival Rate Summary Calculated Variate(AfB) Isotonic Variate 

Code Count Mean Median Min Max CV% %Effect AfB Mean %Effect 
' ~onc-mg/L 

D 3 
6.25 3 
12.5 3 
25 3 
50 3 
100 3 

1.0000 
1.0000 
1.0000 
0.9667 
1.0000 
0.6667 

1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
0.7000 

1.0000 
1.0000 
1.0000 
0.9000 
1.0000 
0.6000 

1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
0.7000 

0.00% 
0.00% 
0.00% 
5.97% 
0.00% 
8.66% 

0.00% 
0.00% 
0.00% 
3.33% 
0.00% 
33.33% 

30/30 1.0000 0.00% 
30/30 1.0000 0.00% 
30/30 1.0000 0.00% 
29/30 0.9833 1.67% 
30/30 0.9833 1.67% 
20/30 0.6667 33.33% 

96h Survi I Rate Detail 

Conc-mg/L 

0 

6.25 

12.5 

Code 
D 

Rep 1 
1.0000 

1.0000 

1.0000 
' 

Rep2 
1.0000 

1.0000 

1.0000 

Rep3 
1.0000 

1.0000 

1.0000 

25 

50 

1.0000 

1.0000 

1.0000 

1.0000 

0.9000 

1.0000 

100 0.6000 0.7000 0.7000 

96h Survival Rate Binomials 

Conc-mg/L Code Rep 1 Rep2 Rep3 

0 D 10/10 10/10 10/10 

6.25 10/10 10/10 10/10 

12.5 10/10 10/10 10/10 

25 10/10 10/10 9/10 

50 10/10 10/10 10/10 

100 6/10 7/10 7/10 

003-737-857-6 CETIS™ v1.9.7.9 Anal.)'.st:~~~ QA:
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Report Date: 10 Jul-23 13:39 (p 2 of 2)CETIS Analytical Report 
Test Code/ID: PEG-01 22218SSA / 07-7018-8638 

Reference Toxicant 96-h Acute Survival Test Hydrosphere Research 

Analysis ID: 11-2930-8763 Endpoint: 96h Survival Rate CETIS Version: CETISv1 .9.7 
Analyzed: 10 Jul-23 13:39 Analysis: Linear Interpolation (ICPIN) Status Level: 1 
Edit Date: 10 Jul-23 13:38 MD5 Hash: E37159E96EC4282E5B6BD6931244B90C Editor ID: 003-737-857-6 

Graphics 

Cone-flllfl. 

,co 
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~Hydrosphere 
~research 

L a b 0 r a t 0 r y N 0 t e s 

Client: ..../ ____P_e_g_a_s_u_s_T_e_c_hn_ic_a_l_S_e_r_v_ic_e_s____ j Code: [ PEG-01 I Job: I 22218 

Task Title: 25 gm/L WAF prep 
I I 

Task Page 1 of 2 

1) ProductNam~: Bryan Mound Oil I Tech Initials: I PRM 

2) Lab ID: 22071 l·CHM Date: j 5/9/2023 

OIL- WAF Prepal'ation (Effective Concentration Test) --

- oil mass for WAFI 25 lg1L 
-

1~1,....., <I Saltwater Tests - ss MS Both 

600 ' 600 •
% 1200 

-- 6.25 37.5 37.5 75 

12.5 75 75 150 ---- 25 ISO 150 300 

50 300 1800 600-- 100 600 300 1200 

BioassayWAF (mL<.) 1162_5 2362.5 2325 
- Number ofrenewals 1 
- WAF for renewals (mL) 2325 
-

Oil chem for W AF 1000 . 
BTEXforWAF- 80 

~ 
- TotalWAF(mL) 3605 

Rounded 
~ 

- 0 -- Mass of Oil (gm) 87.5 
~ 

~ 

- Glass Cvlinder (OD) "1nsne dimensions (measured, notcalc!) 

7 diameter (in) 17.2 cm(width) Item 1 
- 7 height (in) 17.3 cm(height) Jtem2 

- 17_78 height (cm) 4.0 L{voiume} Item3 
- OIL--WAF 

OIL-WAF Prep1u-ation (Effective Concentration Test) 

Saltwater SS & MS 

- Item4 WAFneeded! 3500 mLs +--
-

Cylinde;' mLsItem5 4019.7 

- Item6 WAFheight 15.06 cm (from i11side bottom, up) 
--

Item.7 height+20% 18-08 cm (from inside bottom, up) 
~ "I 

cm (from inside bottom, up) - Items cover ht of 17.3 
-

is what%~ J% (shoot for 20%!) Item9 14.8 
·- Item 10 20%vortex 12.05 cm (from inside bottom, up) 

on, 

- from "Mass ofOil {gms)" 

Item 11 Oil needed 87.S 
~ 

~mLs -
--- Item 12 DJameter 17-20 cm -

Item 13 Oil thickness 0.38 cm 

--
--

--

.., 

··- --·---

,.-

-

Labor Hours to perform tasks on this page:I ...___N_A____. 

Version 2 (1319 :lit,QCE\l,EG-OI, PegasusTechServ\22218, Bryan Mound WAF\Bench&Analytical\l) 22071 ·CHM (BryanMoundOil)\2) ECIPEG-01 22218 l) L~ffl~~lllf~o1 Page 29 of 44 



_____

~Hydrosphere I~11.. ,,.. <I~research 
Laboratory Notes 

Client: ...I ____P_e_g_a_s_u_s_T_e_c_h_m_·c_a_l_S_er_v_i_ce_s______,I Code: [ PEG-01 I Job: .._I_2_2_2_18_ __. 

Task Title .....________2_5_gm!L _________,] T=a=sk ___W_A_F_p_r_e_p ._I_____ -_ P_a_g=e:::;2=o=f=2==-=--=--:::: 

1) Product Name: Bryan Mound Oil Tech Initials: PRM 

2) Lab ID: 22071 I·CHM Dat~: I 5/9/2023 

WAFMixture 

Oil Mass: 25 gms/L 1) Initiation 18-hours of Mixing on Stir Plate {Target 

Oil ID: 22071 ·CHM is to achieve a 20% vortox) 

Water Volume: 3.50 L 

Water ID: 5976 SSW Date: 5/9/2023 

Product (unit/L): NA 
Ill = gm~ Time: 14:26 - PRM~ 

Product ID: NA ·CHM Product Target: #VALUE! 
Ill e. gm,:-

Event Mass (gms) Action Product added : 
Ill = gm~ 

Oil Needed 87.5 Tare Cup Time: NA 
.... 

NAi 
B Add Oil to Cup <D 90.20 weigh Vortex Height: 15 % 

C Left in Cup 2.50 weigh 

Total Oil in .Jar 87.70 B-C 2) Terminate Mixing (at 18-hours) 

E Oil needed -0.20 A-D 

F Target for Cup 2.30 C+E Date: 5/10/2023 

G Oil added to Cup weigh Time: 8:25 I;' PRM;:;:-

H Left in Cup weigh System Stable?: yes 

I Oil added to Jar 0.00 G-H 

87.70 D+I 3) Collection ofWAF (after 6-hours settling) 

K Oil needed -0.20 A-(D+H) Time: 14:30 [ PRM 

L Target for Cup -0.20 H+K Solution ID: 23138 ·SLN 

M Oil added to Cup weigh 

N Left in Cup weigh 

0 Oil added to Jar 0.00 M-N 

87.70 J+O 

100.23% ((D+l+O)/A}*100 

Notes & Comments 

<D Cup is an aluminum foil (acetone rinsed) lined 5.5 oz Solo Cup or DM16 cup 

Version 2 (13191 ~~IPEG-01. PegssusTechServ\22218, Bryan Mound WAF\Bench&Analytical\I) 22071 -CHM (BtynnMoundOil)\2) EC\PEG-0122218.1) LN-l~fd.'.:t':lY~:t~evO1 Page 30 of 44 



Hydrosphere Research 
~ . Hyd.ros.phe.re 11842 Research Circle, Alachua FL 32615 of j__PAGE~reseCJrch 

(386) 462-7889 

•rojed NBllle: WAF Bioassays for Pegasus Technical Services 

•roject Manager, Peter R Meyer 

::Ompany: Hydrosphere Research Phone: 1386--462-7889 

l.ddress: 11.J!AZResearch Circle, Alachua FL 32615 

,ampler's Signature: ·~•T;::;--
"")( ' 

Sample I.D. rlJ 
(Type / PrepDate / WaterType / TestT / SpeciesTested) Date Time LAB ID 

Field Reagent Blank (FRB) 5/10/2023 15:00 UPW(0.055µS) 

BryanMoundOil·WAF/230510/Salt/AcuteEC,Control,@0hr/SS&MS 5/10/2023 15:00 SSW·5982 

BryanMoundOil·WAF/230510/Salt/AcuteEC,6.25%,@0hr/SS&MS 5/11/2023 15:00 23139·SLN 

:BryanMoundOil· W AF/230510/Salt/AcuteEC,l00%,@0hr/SS&MS 5/10/2023 1 ' 15:15 23138·SLN 

BryanM:oundOil·WAF/230512/Salt/AcuteEC,Control,@48hr/MS 5/12/2023 \ 15:45 23143·SLN 

BryanMoundOil· WAF/230512/Salt/AcuteEC,6.25%,@48hr/MS 5/12/2023 \ 15:45 23144·SLN 

BryanMoundOil·WAF/230512/Salt/AcuteEC,100%,@48hr/MS 5/12/2023 \ 15:45 23145·SLN 

BryanMoundOil·WAF/230514/Salt/AcuteEC,Control,@96hr/SS 5/14/2023 \ 16:00 23146·SLN 

BryanMoundOil·WAF/230514/Salt/AcuteEC,6.25%,@96hr/SS 5/14/2023 \ 16:00 23147·SLN 

BryanMoundOil·WAF/230514/Salt/AcuteEC, I00%,@96hr/SS 5/14/2023 16:00 23148·SLN 

Correction: date is 
5/10/2023, not 
5/11/2023. 
PRM-230710 

TURNAROUND REQUIREMENTS REPORT REQUIREMENTS 
_24hr __ 48hr __ 5day I . Routine Report: Results, Method Blank, 
__ Standard (21 days} Surrogate, as required 
_ Provide FAX Preliminary Results n Report Dup., MS, MSD as required 
Requested Report Date: m. Data Validation Report (includes 

Invoice Information raw data) 
P.O.# IV. CLP Deliverable Report 
Bill to: V.EDD 

RELIN:~D BY: (J RECEIVED BY: 

Signature: -K •--r' ,-D Signature: 

Printed Name: Peter R. Meyer ' I Printed Name: 

Firm: Hydrosphere Research Firm: 

Date/Time: 5,115, 1~ 1/7: OD Date/Time: 

Analysis Requested 

6 .e 
i~a 

@ 
u .iri i:i... :,,: 

'S ! o1J ~ aIf 1:11 
t.,,, 6 !-<a 

Matrix ~ REMARKS 
Grab 3 1 1 

Grab 4 2 2 

Grab 4 2 2 

Grab 4 2 2 

Grab 3 l 2 

Grab 3 l 2 

Grab 3 I 2 

Grab 3 I 2 

Grab 3 l 2 

Grab 3 I 2 

Comments/Special Instructions: 
SS "'M. be,yllina, MS "' Mysidopsis bahia 

RELINQUISHED BY: RECEIVED BY: 

Signature: Signature: 

Printed Name: Printed Name: 

Firm: Finn: 

Date/Time: Date/Time: 

PEG-01 22218 revO 1 Page 31 of 44 
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Appendix D. 

Reference Toxicant Data for All Test Species 
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Control Chart-I ~ Hydrosphere Control Limits for Standard Reference Toxicant Tests ~ research ~ ACUTE··· Mysidopsis bahia (cultured at Hydrosphere Research) 
1000 

-- ----====-=----=----,---- ♦---·--♦♦--•-+-+-+-+-♦--- ------_.:.;~+-+---.. + 

500 +-♦-♦---·--•-+ 

LCso = 494 µg/L 

The LC50 is within the control linrits. 
900 

Date: 06/02/2023 

800 50 data point, ifpresent on chart, indicates an invalid test. 
Note: If the control limit(s) for two¥ 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 

-O-LC50 

-AVG 

-+-Upper Control Limit 

-x-Lower Control Limit 

&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 effiuent or receiving water tests." 700 

~ 
(".) 600 
Ul= 
,:: -
~ 
(".) 

= .... "" + 400 
0-= 

300 

DI - __.....-x--=- ___,........ X •>(-x-x- - x- ___..-x--x ~~ -,._,. 

100 

0 
.D -.9_,,.~ ~ ~ ~ ~ ~ ~ ~¾ /% /~ y'cf' %: ~ /% ½ '½½ ¾ ~ ~ ~ ~ ~ ~ ~ ½ ½~~/ ~~/ ~ 

~/ 
~~/ ~? ~? ~? ~~< ~< '?~< ~< ~~< ~< ~~< ?~< ~✓ ~✓ ~✓ ~~✓ ~~✓ 

Test Dates 
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~ Hydrosphere ~ Control Chart-II 
~ research /( ~ .....-, Coefficient of Variation for Standard Reference Toxicant Tests 

ACUTE ... Mysidopsis bahia (cultured at Hydrosphere Research) 
0.500 

CV= 0.19 -0-CV -+-National 90th % 
I IThe CV is less than or equal to the national 90th percentile. 

0.450 -
Comments (if needed): 

0.400 - QA Signature:YJCk ~ Date: 06/02/2023 
V I \ 

V 
0.350 

~ 
0 
~ 0.300a 
f").... 
~ 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ = T T T T T T T T T T T T T T T ----~-0 0.250 
- -

~..., 

~ ~ ... --
~ -

....T"'I.... 

-
~ -~ 0.200 -~ ---•t]0 = "~ 

~ 0.150 

0.100 

0.050 

0.000 

~ 0 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0 ~ ~ ~ ~ ~ ~ 
~ ~ ~ ~ ~ ¾ ~ ~ ~ 0, ~ ¾ ~ ~ ? ~ 0, 0, ~ ¾ 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~/ ~ ~ ~ < < < < < < < < < ~ ~ ✓ ✓ ✓ ✓ ✓ 

/ 

Test Dates 
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REFERENCE TOXICANT LOG· Last 20 

Test: 48-hour Acute 

Species: Mysidopsis bahia 

Vendor: Hydrosphere Research 

Toxicant: Copper Sulfate (µg Cu/ L) 

~ 

N 
National National

DATE LCSO AVG S.D. 2SD +2SD. -2 SD CV 
75th % 90th % 

Lower Upper 
Control Control 
Limit 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 
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- - -

------

~ Hydrosphereo a s s a y ~research 

SRT Standard Reference Toxicant Test Job.# j~__M____;;ay_2_0_23_ __,I 
Benc.hsheet Set Hfol" lhis Job Toxicant Copper; Cu2t , desiccated.. [I](Un51iuc combm ■ dnn ofSa.mpk + Mt:hod} 

Stock Solution I 100mg/L I Test Concentration µg/L Setpag•CO of LJ 
Docwnent Acute Saltwater M7thod (EPA-821-R-02-012) 

Species Mysidopsis bahia Code j · MS I Method# j 2001.0 I SOP# ITST-003 I 
Feeding Anemia Nauplii; Concentrate Rate Fed 2-drops (0. 1-mL) 2-times, dailyI 

' 

I I 
Test Vessel 

Control Water SSW Synthetic Seawater Expos"'" I 200 m1 1 I Plastic Cup; DM16 VolUJT1• S TypeI I 

Day O- Start Date Note: Test Salinity is 20%0 U! 
-

Note: CASCADE is 7.04mLs T800mLs !' 0.44llmLs ofCopper t 400mLs w/ SS~~ 0.22 [Jfil~ 3.52 

Dilution# 1 2 3 4 5 6 Control/ Diluent ID 

Toxicant (µg/L) jcontroll 55 I 110 220 I 44p 880 Toxicant IDh so i1 ·SLNI I -I 
pH (S.f.) <HI 

~ Dissolved Oxygen (mglL) 
"'Q. 

Salinity(~)s J5· 
6l 

~ 

5'ft7(J 

,, '1 't,(J C7 0 ~o ~'o g , D pH Meter ID 

')t, ~ •. ,., VQ. (.; i,, (1 7 2 7 D,O. Meter ID I 
1.0,; LO.~ .;, () 5 70,C 

v :· 

?D,4 Cond. Meter ID io~s 

Live Counts; Replicate A 10 Hi 10 10 10, 10 WQ Inititals (),,.,,,.. 
- ----+---+-------1----+----+--..;.,...-+---+----------l----1 

LiveCounts;ReplicateB 10 IO 10 IO 1~ IO WQTime ll :l7 

Day l (24 hours) ~ Date I S / l-1 I 1,,'; I R jday .... .. 
Dilution# 1 2 3 4 5 6 Control / Diluent ID _ __ ,. NA 

lcontroll I I I 440 •1 I%Sample 55 110 220 880 EffiuentID NA 
... 

'"Lf.l l.. $' \ (/7- 65 
Temperature {°C) 1..S',O '1.-5.Q 1.<.J.'1 <A,J Thermometer ID 

7, t 
-· 

"' 
pH (S.I.) 7,'i ,,f 7, 'l /,~ 7,1 pH Meter ID qi1 

0 g, s &.~ Ia Dissolved Oxygen (mg/L) '?J,V 'i,'-1 g, lf. ~.<I D.O. Meter ID 

i" Salinity (%0) ?. I, I, 1J.6 21,g i,l, t -iu1 g? Cond. Meter ID ,l, 
·-

"'• Live Counts; Replicate A 10 l0 10 ID {O 11 Collilt &WQ Inititals D,v'l I 
--~""'-

io fl.7 (0 \I :liLive Collilts; Replicate B 10 · /0 ;o Count &WQ Time 

-~ Feedings (Time) ID1:<}5IMorning ~ II 6 ;1/J !Evening _ 2-drops (0.1-rnL) 2-times, daily .. 

Day 2 (48 hours) - End Dat~ S I 5 / 2-1 I F Iday Note; terminate test ±30 minutes of time initiated ! ! ! 
·-

Dilution# I 2 3 4 5 6 Control/ Diluent ID NA 
%Sample lcontroll 55 110 220 440 880 Effluent ID NAI-· I I I I 

Temperature (0 C) (3) - r. , ' - ... lV, > 2,9,) ?</,) \ (2) Thermometer ID <..J l 60 ,.,.. -.I I ~ •7T'-

ti pH(S.L) 7.1 7, '! 7, 1 7. 7 '), 'I \ pH Meter ID qil
"'0 

\ I~ Dissolved Oxygen (mg/L) g4 g,o 8,0 J?,0 fl, 0 D.O. Meter ID 
0 --
i;l Salinity (%0) 7.3,0 7,?,,,f -0,) ?. ], J'- 73', y \ Cond. Meter ID l-... -· 
_ Live Counts; Replicate A ro /Q 10 /() 61 uy Count &WQ Initilals () Al\~~,---

~o Cf/ { '-I ,,(J /0 w--Live Counts; Replicate B I(.) 10 Count & WQ Time {~ :L/S 
..--

-~~ Feedmgs (Time) _ jog :qJMorning 2-drops (O.i~mL) 2-times, dail~ -

Notes & Comments 

Version 3 (22021 ·DCF) F:\Benchshcets, Logs & Forms\!) BoncliSheets\7) 20-2\2007.0, Acute MS (2022)\MS.48.ASND.EPA2000._v3(2202I ·DCF)- SRT 
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Report Date: 11 May-23 10:38 (p 1 of 2)CETIS Analytical Report 
Test Code/ID: MA Y23 MSA2 / 11-1922-4565 

Mysidopsis 96-h Acute Survival Test Hydrosphere Research 

Analysis ID: ._18-5334-1020 JEndpoint: 8h Survival Rate CETIS Version: CETISv1 .9.7 
Analyzed: • 11 May-23 10:37 Analysis: Linear Interpolation (ICPIN) Status Level: 1 
Edit Date: 11 May-23 10:37 MD5 Hash: 9B2A474FF6E2O34O2D5E846A9C7135DE Editor ID: 003-737-857-6 

Batch ID: 03-2515-4518 Test Type: Survival (48h) Analyst: Lab Tech 

Start Date: 03 May-23 16:15"j-' Protocol: EPN821/R-02-012 (2002) Diluent: Synthetic Saltwater 

Ending Date: 05 May-23 15:45 Species: IMysidopsis ba_hia IV Brine: Tropic Marin 

Test Length: 47h Taxon: Malacostraca Source: In-House Culture Age: 

Sample ID: 02-8866-8015 

Sample Date: 03 May-2316:15 ✓/ 
Code: 

Material: 

1134B96F 

Copper sulfate 1/ / 

Project: 

source: 

Standard Reference Toxicant Test 

Reference Toxicant 

Receipt Date: 03 May-2316:15 CAS (PC): Station: Aquatic Indicators 

Sample Age: -- Client: Internal Lab I 

Linear Interpolation Options 

X Transform YTransform Seed Resamples Exp 95% CL Method 
Log(X+1) Linear 61400 200 Yes Two-Point Interpolation 

Point Estimates 

Level µg/L / 95% LCL 95% UCL 

LC50 493.9 -~ 493.9 493.9 

48h Survival Rate Summary 

V-Conc-µg/L Code 
__ --- //4 -

Count Mean 
--------

Median 

Calculated Variate(A/B) 

Min Max CV% %Effect A/B 

Isotonic Variate 

Mean %Effect 

0 D 2 1.0000 1.0000 1.0000 1.0000 0.00% 0.00% 20/20 1.0000 0.00% 
55 2 1.0000 1.0000 1.0000 1.0000 0.00% 0.00% 20/20 1.0000 0.00% 
110 2 1.0000 1.0000 1.0000 1.0000 0.00% 0.00% 20120 1.0000 0.00% 
220 2 0.9500 0.9500 0.9000 1.0000 7.44% 5.00% 19/20 0.9500 5.00% 
440 2 06000 0.6000 0.6000 0.6000 0.00% 40.00% 12/20 0.6000 40.00% 
880 2 0.0000 0.0000 0.0000 0.0000 100.00% 0/20 0.0000 100.00% 

48h Survival Rate Detail 

\/.'.:Conc-µg/L Code Rep 1 /~ep 2 
/ 

0 D 1.0000 1.0000 

55 1.0000 1.0000 
110 1.0000 1.0000 

220 1.0000 0.9000 

440 0.6000 0.6000 

880 0.0000 0.0000 

48h Survival Rate Binomials 

/ Conc-µg/L Code Rep 1 / Rep2 / 

0 D 10/10 10/10 

55 10/10 10/10 

110 10/10 10/10 

220 10/10 9/10 

440 6/10 6/10 

880 0/10 0/10 

003-737-857-6 CETIS™ v1 .9.7.9 Analyst:___ QA: LW 
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Report Date: 11 May-23 1 0:38 (p 2 of 2)CETIS Analytical Report 
Test Code/ID: MAY23 MSAZ / 11-1922-4565 

Mysidopsis 96-h Acute Suivival Test Hydrosphere Research 

Analysis ID: 18-5334-1020 Endpoint: 48h Survival Rate CET1S Version: CETISv1 .9.7 

Analyzed: 11 May-23 10:37 Analysis: Linear Interpolation (ICPIN) Status Level: 
Edit Date: 11 May-23 10:37 MOS Hash: 9B2A474FF6E2D34D2O5E846A9C7135DE Editor ID: 003-737-857-6 

Graphics 

0 .9 

0.0 

0:1 

0.8 

o.s 

0.4 

0.3 

02 

0.1 

00 ~ ~~~~~~~~~~~~ ......__.~......__.~-
0 

003-737-857-6 CETIS™ v1 .9.7.9 Analyst:___ QA: IJ± 
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~OJ}ATJc Control Chart-I
Control Limits for Standard Reference Toxicant Tests 

c:: ~ NDICATORS ACUTE ... Menidia beryllina (conducted by Hydrosphere Research) "' 

500 ------------------------------------------------

LCSO= 208 µg/L 
The LC50 is within the control limits. 

, \. ,..--,,:\ Date: 06/0 CT2023 

Note: Dates with no corresponding \SJ0·data point, ifpresent on chart, indicates an invalid test. 
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