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BIO-AQUATIC TESTING, INC.

2501 Mayes Road, Suite 100
Carrollton, Texas 75006
Tel: (972) 242-7750
Fax: (972) 242-7749

EXECUTIVE SUMMARY

Bio-Aquatic Testing Inc., located at 2501 Mayes Rd. Suite 100, Carrollton, Texas 75006 was
contracted by X4 Environmental to test the toxicity of their product, X4 JH2000. Bio-Aquatic
Testing used the Environmental Protection Agency (EPA) protocol listed in 40 CFR Chapter 1
(7-1-99) Pt. 300 Appendix C, Item 3.0. Revised Standard Dispersant Toxicity Test.

Test protocols call for testing the toxicity of the X4 JH2000 product, #2 Fuel Qil, and X4
JH2000 / fuel oil mix. The marine invertebrate species, Mysidopsis bahia (Americamysis bahia)
and the marine vertebrate species, Menidia beryllina were used in the tests. The test duration
using M. bahia and M. beryllina was 48 hours and 96 hours, respectively.

A summary of all the LCso values is given below:

MATERIAL TESTED SPECIES LC50 (ppm) | Least to Most
Toxic

Menidia beryllina 145.89 1

X4 JH2000 Mysidopsis bahia 4026 2

. Menidia beryllina 18.82 4

No. 2 Fuel Oil Mysidopsis bahia 1.49 6

. Menidia beryllina 18.59 3

X4 JH2000 & No. 2 Fuel Qil Mysidopsis bahia 207 5
Menidia beryllina 4.64
Reference Toxicant: (Sodium Laurel Sulfate) ["\Mysidopsis bahia 8.42
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BIO-AQUATIC TESTING, INC.
2501 Mayes Road, Suite 100
Carrollton, Texas 75006
Tel: (972) 242-7750
Fax: (972) 242-7749

TOXICITY TEST REPORT - 96 Hour Acute — Menidia beryllina

Client: X4 Environmental
Sample: X4 JH2000 , #2 Fuel Oil, and X4 JH2000/ #2 Fuel Oil

SAMPLE PREPARATION:

Exploratory tests were conducted on X4 JH2000 to determine a final definitive test
dilution series. In all tests involving the product, “neat” product was used. For the #2
fuel oil stock solution, 0.55 ml of #2 fuel oil was diluted into 550 ml of synthetic
saltwater. The 1000 ppm #2 fuel oil / X4 JH2000 mix was made in the same manner as
the #2 fuel oil stock solution with the ratio of product to oil being 1:10 (.5 ml #2 fuel
oil to .05 ml of product into 550 ml). A gastight™ syringe was used to introduce the
#2 fuel oil into stock solution flasks. Dilutions of product only were made at
concentrations of 10 ppm, 100 ppm, 250 ppm, 500 ppm, and 1000 ppm. A stock
solution of 10000 ppm was created for the product only test. Stock solutions were
capped and vigorously shaken on an orbital shaker at 150 rpm for 5 minutes. Serial
dilutions were made from the product / #2 fuel oil stock solution and #2 fuel oil only
stock solution at concentrations of 1 ppm, 2.5 ppm, 5 ppm, 10 ppm and 50 ppm. Total
volume of each dilution made was 2000 ml.

TEST PROCEDURES:
Menidia beryllina

A test control, using untreated synthetic seawater ran concurrently with the test. The
volume for each of the replicates was 1000 ml.

The 96-hour acute Menidia beryllina survival test, using the product only, was
initiated at 1546 hours on June 29, 2018. The 96-hour acute Menidia beryllina survival
test using #2 fuel oil was initiated at 1352 hours on June 29, 2018. The 96-hour acute
Menidia beryllina survival test using #2 fuel oil and product mix was initiated 1600 at
hours on June 29, 2018.

Tests were set up with 1-liter Pyrex™ beakers containing 1000 ml of test solution.
Each concentration included two replicates. Ten organisms were placed in each
replicate according to protocol. Test organisms were seven day old juveniles.
Surviving juveniles in each test chamber were fed freshly hatched brine shrimp after
dead organisms and debris were removed from each test container. Daily chemical
parameters were analyzed from a replicate of each dilution. Test solutions were kept
at 25° +/- 1°C with no unacceptable deviations. Tests ran for 96 hours after which final
survival data were collected.

The test using X4 JH2000 only ended at 1040 hours on July 3, 2018. The test using #2
fuel oil was ended at 1044 hours on July 3, 2018. The test using the product and #2
fuel oil mix was ended at 1049 hours on July 3, 2018.
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TEST RESULTS:

The Environmental Protection Agency’s Trimmed Spearman-Karber
statistical program was used to analyze all data.

The 48-hour LCso (concentration at which 50% mortality is expected to
occur) for X4 JH2000, Mysidopsis bahia survival data, was calculated by
the Spearman-Karber program, as 40.26 ppm.

LCso: 40.26 ppm
95% Lower Confidence Limit: 31.13 ppm
95% Upper Confidence Limit: 52.05 ppm

The 48-hour LCso (concentration at which 50% mortality is expected to
occur) for the #2 fuel oil, Mysidopsis bahia survival data, was calculated
by the Spearman-Karber program, as 1.49 ppm.

LCso: 1.49 ppm
95% Lower Confidence Limit: 1.33 ppm
95% Upper Confidence Limit: 1.67 ppm

The 48-hour LCsp (concentration at which 50% mortality is expected to
occur) for the X4 JH2000 and #2 fuel oil mix, Mysidopsis bahia survival,
data was calculated by the Spearman-Karber program, as 2.07 ppm.

LCso: 2.07 ppm
95% Lower Confidence Limit: 1.65 ppm
95% Upper Confidence Limit: 2.60 ppm
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BIO-AQUATIC TESTING, INC.
2501 Mayes Road, Suite 100
Carrollton, Texas 75006
Tel: (972) 242-7750
Fax: (972) 242-7749

TOXICITY TEST REPORT - 96 Hour Acute — Menidia beryllina

Client: X4 Environmental
Sample: X4 JH2000 , #2 Fuel Oil, and X4 JH2000/ #2 Fuel Oil

SAMPLE PREPARATION:

Exploratory tests were conducted on X4 JH2000 to determine a final definitive test
dilution series. In all tests involving the product, “neat” product was used. For the #2
fuel oil stock solution, 0.55 ml of #2 fuel oil was diluted into 550 ml of synthetic
saltwater. The 1000 ppm #2 fuel oil / X4 JH2000 mix was made in the same manner as
the #2 fuel oil stock solution with the ratio of product to oil being 1:10 (.5 ml #2 fuel
oil to .05 ml of product into 550 ml). A gastight™ syringe was used to introduce the
#2 fuel oil into stock solution flasks. Dilutions of product only were made at
concentrations of 10 ppm, 100 ppm, 250 ppm, 500 ppm, and 1000 ppm. A stock
solution of 10000 ppm was created for the product only test. Stock solutions were
capped and vigorously shaken on an orbital shaker at 150 rpm for 5 minutes. Serial
dilutions were made from the product / #2 fuel oil stock solution and #2 fuel oil only
stock solution at concentrations of 1 ppm, 2.5 ppm, 5 ppm, 10 ppm and 50 ppm. Total
volume of each dilution made was 2000 ml.

TEST PROCEDURES:
Menidia beryllina

A test control, using untreated synthetic seawater ran concurrently with the test. The
volume for each of the replicates was 1000 ml.

The 96-hour acute Menidia beryllina survival test, using the product only, was
initiated at 1546 hours on June 29, 2018. The 96-hour acute Menidia beryllina survival
test using #2 fuel oil was initiated at 1352 hours on June 29, 2018. The 96-hour acute
Menidia beryllina survival test using #2 fuel oil and product mix was initiated 1600 at
hours on June 29, 2018.

Tests were set up with 1-liter Pyrex™ beakers containing 1000 ml of test solution.
Each concentration included two replicates. Ten organisms were placed in each
replicate according to protocol. Test organisms were seven day old juveniles.
Surviving juveniles in each test chamber were fed freshly hatched brine shrimp after
dead organisms and debris were removed from each test container. Daily chemical
parameters were analyzed from a replicate of each dilution. Test solutions were kept
at 25° +/- 1°C with no unacceptable deviations. Tests ran for 96 hours after which final
survival data were collected.

The test using X4 JH2000 only ended at 1040 hours on July 3, 2018. The test using #2
fuel oil was ended at 1044 hours on July 3, 2018. The test using the product and #2
fuel oil mix was ended at 1049 hours on July 3, 2018.
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TEST RESULTS:

The Environmental Protection Agency’s Trimmed Spearman-Karber
statistical program was used to analyze all data.

The 96-hour LCsp (concentration at which 50% mortality is expected to
occur) for X4 JH2000, Menidia beryllina survival data, was calculated by
the Spearman-Karber program, as 145.89 ppm.

LCso: 145.89 ppm
95% Lower Confidence Limit: 124.71 ppm
95% Upper Confidence Limit: 170.67 ppm

The 96-hour LCso (concentration at which 50% mortality is expected to
occur) for the #2 Fuel Oil, Menidia beryllina survival data, was calculated
by the Spearman-Karber program, as 18.82 ppm.

LCso: 18.82 ppm
95% Lower Confidence Limit: 15.54 ppm
95% Upper Confidence Limit: 22.79 ppm

The 96-hour LCsp (concentration at which 50% mortality is expected to
occur) for ELMN8+ / #2 Fuel Oil Mix, Menidia beryllina survival, data
was calculated by the Spearman-Karber program, as 18.59 ppm.

LCso: 18.59 ppm
95% Lower Confidence Limit: 15.53 ppm
95% Upper Confidence Limit: 22.27 ppm
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BIO-AQUATIC TESTING, INC.

TOXICITY TEST
48 Hr Acute Americamysis bahia

Lab ID: 70095
Client: X4 Environmental X4 JH2000 Test Temperature (0C):  25+1
Permit Number: Photo Period: 16 hours light
8 hours dark
Sample Type: Outfall Name: Product Begin Date: 6/29/2018
Receiving Water Name: End Date:  7/1/2018
Test Start Time: | 15:40 | Test End Time: | 11:45 |
SURVIVAL
Effluent
Con. Number Of Alive Per Replicate Avg%
| 6/29 I 6/30 | 7/1 Surv.
[c][o][e] [a] [6] [c] [o] [e] [a] [e] [c] [o] [€]
Control 10 || 10 10 || 10 10 || 10 : 100.0% |
| 10 | 10 || 10 10 || 10 10 | 10 100.0%
| a0 J{aodaod [ | Wlals] I [ J[adol | 1| | [ 150w |
250 10 || 10 0 0 0 0 0.0%
500 10 || 10 0 0 0 0 0.0%
1000 10 || 10 0 0 0 0 : 0.0% |
B EEEEN NN |

*spilled cup
Concentration Response Relationship
100 \ 100
_ 80 \ 80
S
= B0 60
e
= \
N 40 \ 40
X \
20 \ 20
°s Q o Q o o 0
(,\éo NS S ’\QQ
00
Concentration
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BIO-AQUATIC TESTING, INC.

2501 Mayes Road, Suite 100
Carrollton, Texas 75006
Tel: 972-242-7750
Fax: 972-242-7749

48 HOUR ACUTE SURVIVAL

Organism:

Americamysis bahia 48 Hr Acute

Client: X4 Environmental - X4 JH2000

Outfall; Product

Lab ID: 70095

TEST INSTRUCTIONS:

no changeout, do chems

LCAD =+0,He

4

Tz 2 \3-52.95

3

.

Culture No. :

M 7195

<40

No. Surviving

No. Surviving

RANDOMIZATION:

No. Surviving

Units Organisms, 0 Hrs. Organisms, 24 Hrs. Organisms, 48 Hrs.
Concentration | A || B La:l AlBJCiD AlB[CID
Control [OL—1 ~ ol
o o] 1] e Je]
100 &M‘ o Sy
250 ot %
= T 1]
1000 | f—1
Date/Time /57’)0 @Z:?")% j1o ﬁf‘)w/ﬁ( Hyy  7--ly
Technician /‘% 7}7‘”’” I~

Lined through spaces preceded by a number represent the same number. Lined spaces without a preceding number indicate unused or not applicable s}
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BIO-AQUATIC TESTING, INC.
2501 Mayes Road, Suite 100
Carrollton, Texas 75006
Tel: 972-242-7750
Fax: 972-242-7749

48 HOUR ACUTE SURVIVAL
Organism: Americamysis bahja 48 Hr Acufe
Client: X4 Environmental - X4 JH2000 Lab ID: 70095

Ouifall: Product

Test Temperatures

OHr 24Hr 48Hr
new old / new old
s B 3
Control 25 2 ‘\) 7
E )
d|%d
100
T )
250 4_
%
500 ya
1000 4 1 7
“o . 7 if%
TIME/DATE )64‘\% I/‘}[)C?M 71l
URGE YN8 47O |
Q W ATy

IRGUNID#

o ||_ay | ol

Lined through spaces preceded by a number represent the same number. Lined spaces without a preceding number indicate unused or not applicable spaces.
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BIO-AQUATIC TESTING, INC

TOXICITY TEST
96 Hr Acute Menidia beryllina
Client: X4 Environmental X4 JH2000 Lab ID: 70095
Permit Number:
Test Temperature (0C): 25+1
Outfall Name: Product Sample Type: . ]
o . Photo Period: 16 Hours Light
Receiving Water Name: 8 Hours Dark
Test Start Time: | 15:46 | Test End Time: | 10:40 | Begin Date: 6/29/2018
End Date: 7/3/2018
SURVIVAL
Effluent Number Of Alive Avg
Concentration 6/29 6/30 7/1 712 7/3 Surv.
All 10 10 10 || 10 || 10
Bf| 10 10 10 || 10 || 10
Control — 100.0%
c L
0 L
: L
All 10 10 10 || 10 10
Bf| 10 10 10 || 10 10
10 100.0%
c |
0 |
: |
Al 10 10 || 10 || 10 10
B|| 10 10 || 10 || 10 9
100 — 95.0%
c |
0 |
: L
Al 10 || 0 0 0 || 0
Bf 10 || 0 0 0 || 0
250 C || || 0.0%
1 |
1 |
r-Date-07/16/2648-Revision-0 12-6f-66 Bie-Aguatic Testing, Inc.




Effluent
Concentration

BIO-AQUATIC TESTING, INC.

Number Of Alive
6/29 6/30 711 72 713

Avg%
Surv.

500

A|| 10 || 0 0 0 0

Bl| 10 0 0 0 0

0.0%

1000

|

0.0%

Report Date: 07/10/2018 Revision 0
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100 100
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S
= 60 60
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3
o 40 40
=
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00
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BIO-AQUATIC TESTING, INC.

2501 Mayes Road, Suite 100
Carrollton, Texas 75006

Tel: 972-242-7750
Fax: 972-242-7749

96 HOUR ACUTE SURVIVAL

Menidia bervllina 96 Hr Acute

Organism:

X4 Environmental-

X4 JH2000

Lab ID:

Client:

QOutfall: Product

70095

TEST INSTRUCTIONS:

no changeout, do chems

L 50 = “’%‘5@?5%
Cl= 128,71 = 170.t7]

Culture No. : MN’!{% - l-)%

No. Surviving

No. Surviving

RANDOMIZATION:

No. Surviving

No. Surviving

No. Surviving
Organisms, 96 Hrs.

Units: _é Organisms, 0 Hrs. Organisms, 24 Hrs.  Organisms, 48 Hrs. Organisms, 72 Hrs.
Concentration | A [Bj cin|[Al[Bfcinl{a|B i ' A|B:Cju
Control i'@IM ‘ (v e ey I

10 Jo4— B o
100 | jo|—{ 1ol o
250 o) - 6 O
500 10 N 110
1000 O O o
. ‘ éﬁ:‘f ; . " (@;’wf‘@ Y R .2 T-B-\%
Date/Time i;"‘ﬁ ,j;sz o) powll | Iy AT 30 1010
Technician | (b BT =T 2 JUM
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BIO-AQUATIC TESTING, INC.

2501 Mayes Road, Suite 100
Carrollton, Texas 75006
Tel: 972-242-7750
Fax: 972-242-7749

96 HOUR ACUTE SURVIVAL
Organism: Menidia beryllina 96 Hr Acute
Client: X4 Environmental- X4 JH2000 Lab ID: 70095

Outfall: Product

Test Temperatures

OHr 24Hr 48Hr 72Hr 96Hr
new old / new old / new old / new old
Control 157 113?1 N 2{] Np 257/| 21,9
S T
100 pt éﬂ& /
250 4i 7‘ / 115 «[r
500 4i 4 7 /7 v »]i/ ozt |
1000 | 4? /]k 4/ [ %/ /]
A Z
A4
S A 273 AR | P VA | AR E 1318
vt s L2/ Lot | (9330 |
IR Gun # o j,(j) {"J(;, olt 2 g

Lined through spaces preceded by a number represent the same number. Lined spaces without a preceding number indicate unused or not applicable spaces.
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BIO-AQUATIC TESTING, INC.

TOXICITY TEST
48 Hr Acute Americamysis bahia

Lab ID: 70096
Client: X4 Environmental X4 JH2000 Test Temperature (0C):  25+1
Permit Number: Photo Period: 16 hours light
) 8 hours dark
Sample Type: Outfall Name: Fuel Oil #2 Begin Date: 6/29/2018
Receiving Water Name: End Date:  7/1/2018
Test Start Time: | 15:47 | Test End Time: | 11:49 |
SURVIVAL
Effluent
Con. Number Of Alive Per Replicate Avg%
| 6/29 I 6/30 | 7/1 Surv.
[c][o][e] [a] [6] [c] [o] [e] [a] [e] [c] [o] [€]
Control 10 || 10 10 || 10 10 || 10 : 100.0% |
| 1 | 10 || 10 10 || 10 8 9 85.0%
L os  Jlwlw] T | llofol | 1T J[adol I | | [ sow |
5 10 || 10 3 2 0 0 0.0%
10 10 || 10 5 0 0 0 0.0%
50 10 || 10 0 0 0 0 : 0.0% |
RN N EN NN N |

*spilled cup
Concentration Response Relationship
100 - 100
_ 80 _ 80
g \
= B0 \ 60
Fa _
= \
N 40 -. 40
32 \
20 \ 20
0 N = 0
(\!60 qj’) (') .\Q "DQ
00
Concentration
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BIO-AQUATIC TESTING, INC.

2501 Mayes Road, Suite 100
Carrollton, Texas 75006
Tel: 972-242-7750
Fax: 972-242-7749

48 HOUR ACUTE SURVIVAL

Organism: Americamysis bahia 48 Hr Acute

Client: X4 Environmental -

X4 JH2000

Lab ID: 70096

Outfall: Fuel Oil #2

TEST INSTRUCTIONS:

Culture No. : I%Y -

Units

no changeout, do chems 1L50 = | L
OL=1.3% 147
%§4Qj5 RANDOMIZATION:
No. Surviving No. Surviving No. Surviving

Organisms, 0 Hrs.

Organisms, 24 Hrs. Organisms, 48 Hrs.

Concentration || A || B “ CHu

AlBcin] [alB]cT>

Control

2.5

10

50

[0 u'ﬂ Lo
AN

AABEIAE

il
Gmpm

. . ) ACSY AL f
Date/Time |14 47 @»ZQ‘{% G 127 /-7 144
Technician _ % ST ST

Lined through spaces preceded by a number represent the same number. Lined spaces without a preceding number indicate unused or not applicable st
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BIO-AQUATIC TESTING, INC.
2501 Mayes Road, Suite 100
Carrollton, Texas 75006
Tel: 972-242-7750
Fax: 972-242-7749

48 HOUR ACUTE SURVIVAL
Organism: Americamysis bahia 48 Hr Acute
Client: X4 Environmental - X4 JH2000 LabID: 70096

Outfall: Fuel Oil #2

Test Temperatures

OHr 24Hr 48Hr
new old / new | old
Control 2’[ P ‘J K rl/{
1
2.5
> W

10

— - £
s 1/

=

TIME/DATE | &’2& ’ (- o1y 7 ,,!w(“‘/
o G447 ot Loy M o

IRGUNID # &i(ﬂ @/6 656

Lined through spaces preceded by a number represent the same number. Lined spaces without a preceding number indicate unused or not applicable spaces.
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BIO-AQUATIC TESTING, INC

TOXICITY TEST
96 Hr Acute Menidia beryllina
Client: X4 Environmental X4 JH2000 Lab ID: 70096
Permit Number:
Test Temperature (0C): 25+1
Outfall Name: Fuel Oil #2 Sample Type: . ]
o . Photo Period: 16 Hours Light
Receiving Water Name: 8 Hours Dark
Test Start Time: | 13:52 | TestEnd Time: | 10:44 | Begin Date: 6/29/2018
End Date: 7/3/2018
SURVIVAL
Effluent Number Of Alive Avg
Concentration 6/29 6/30 7/1 712 7/3 Surv.
All 10 10 10 || 10 || 10
B|[ 10 10 10 || 10 || 10
Control — 100.0%
c |
0 |
: L
All 10 10 10 || 10 10
Bl 10 10 10 || 10 9
1 95.0%
c |
° |
: |
A|l 10 10 || 10 || 10 10
Bfl 10 10 || 10 || 10 10
25 — 100.0%
c L |
: |
: L
Al 10 || 10 10 10 || 10
Bl 10 || 10 10 10 || 10
s | ||
1 |
1 |
r-Date-07/16/2648-Revision-0 49-6f-66 Bie-Aguatic Testing, Inc.




BIO-AQUATIC TESTING, INC.

Effluent Number Of Alive Avgoh

Concentration 6/29  6/30 71 712 713 Surv.

A|| 10 || 10 10 10 10

Bl| 10 9 8 8 7

10 c 85.0%

50 c 0.0%

|

Concentration Response Relationship
100 — - . 100
_ 80 \ 80
S '-
= 60 _ 60
c \
3
» 40 40
X
20 20
0 N 0
& I T\ R
S
Concentration
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BIO-AQUATIC TESTING, INC.

2501 Mayes Road, Suite 100
Carrollton, Texas 75006
Tel: 972-242-7750
Fax: 972-242-7749

96 HOUR ACUTE SURVIVAL
Organism: Menidia beryllina 96 Hr Acute
Client: X4 Environmental- X4 JH2000 Lab ID: 70096
Outfall: Fuel Oil #2
TEST INSTRUCTIONS: no Changeout, do Chems L& g&y e )V{(? fég; ‘g? )
CLs 1554 - 227
RANDOMIZATION:
Culture No. : MN’\% \73
) No. Surviving No. Surviving No. Surviving No. Surviving No. Surviving
Units: i)_% N fg Organisms, 0 Hrs. Organisms, 24 Hrs. Organisms, 48 Hrs. Organisms, 72 Hrs.  Organisms, 96 Hrs,
Concentration || A [ Bl c i |[Aa|B} o u’ NEIEr sl jo|[aBlclo
Control I 10 ! (o1 " il e ol 0 Ifoflel

10 |

)

50 2

L

[\
W
©
%
=
!
=
=
EEl = g-..&,:>

Date/Time !5772 L@QL”%A 1 o | 15 ~ v |Ip¥32 -2 | liodd 1-3 D
i

Technician { )/ I o 'S ¥ JLM

Lined through spaces preceded by a number represent the same number. Lined spaces without a preceding number indicate unused or not applicable spaces.
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BIO-AQUATIC TESTING, INC.

2501 Mayes Road, Suite 100
Carrollton, Texas 75006
Tel: 972-242-7750
Fax: 972-242-7749

96 HOUR ACUTE SURVIVAL
Organism: Menidia beryllina 96 Hr Acute
Client: X4 Environmental- X4 JH2000 Lab ID: 70096

Outfall: Fuel Oil #2

Test Temperatures

O0Hr 24Hr 48Hr 72Hr 96Hr

new old / new old / new old / new old

59 N [ IR

Control y 1 i
S 7
23 /ID v
5 ’ ¥

%
. A

10 AN/
L

w0 AL
N

35z et |[cly |[-efm |13
w294
B ems | Lise [ pgse| J € 1oty g
IR Gun # 2 (f}/é oll O ol

Lined through spaces preceded by a number represent the same number. Lined spaces without a preceding number indicate unused or not applicable spaces.
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BIO-AQUATIC TESTING, INC.

TOXICITY TEST
48 Hr Acute Americamysis bahia

Lab ID: 70097
Client: X4 Environmental X4 JH2000 Test Temperature (0C):  25+1
Permit Number: Photo Period: 16 hours light
_ 8 hours dark
Sample Type: Outfall Name: Product + Fuel Oil #2 Begin Date: 6/29/2018
Receiving Water Name: End Date:  7/1/2018
Test Start Time: | 15:55 | Test End Time: | 12:00 |
SURVIVAL
Effluent
Con. Number Of Alive Per Replicate Avg%
| 6/29 I 6/30 | 7/1 Surv.
[c][o][e] [a] [6] [c] [o] [e] [a] [e] [c] [o] [€]
Control 10 || 10 10 || 10 10 || 10 : 100.0% |
| 1 | 10 || 10 10 || 10 10 8 90.0%
L 25 Jloodaol [ | llolol I | Jledol | | | [ so0m]
5 10 || 10 0 0 0 0 0.0%
10 10 || 10 0 0 0 0 0.0%
50 10 || 10 0 0 0 0 : 0.0% |
B EEEEN NN |

*spilled cup
Concentration Response Relationship
100 ~ 100
_ 80 ' 80
g .
= B0 \ 60
e
=
N 40 \ 40
2 _
20 \ 20
0 N 0
(\!60 qj’) (') .\Q "DQ
00
Concentration
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BIO-AQUATIC TESTING, INC.

2501 Mayes Road, Suite 100
Carrollton, Texas 75006
Tel: 972-242-7750
Fax: 972-242-7749

48 HOUR ACUTE SURVIVAL

Organism: Americamysis bahia 48 Hr Acute

Client: _X4 Environmental - X4 JH2000 Lab ID: 70097

Outfall: Product + Fuel Oil #2

TEST INSTRUCTIONS: [No changeout, Do chems

Culture No. : ﬂf‘»\ﬂ 475 RANDOMIZATION:

. No. Surviving No. Surviving No. Surviving
Units Organisms, 0 Hrs. Organisms, 24 Hrs. Organisms, 48 Hrs.
Concentration | A [ B ciiD]| [A B ; 'Lﬁ AllB|CyD

Control JO [~ e o> B s [/ kb ,

25 it L i [ ]
a i
5 of i1 lo]e
9 .
10 /@ : C) (\} ‘ . ; ;
Date/Time || [94’ 5 (279 .fé // 73 L-des |Lee . (1Y
Technician @ "ZQ;“?W ' -&ST

Lined through spaces preceded by a number represent the same number. Lined spaces without a preceding number indicate unused or not applicable sj
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BIO-AQUATIC TESTING, INC.

2501 Mayes Road, Suite 100
Carrollton, Texas 75006
Tel: 972-242-7750
Fax: 972-242-7749

48 HOUR ACUTE SURVIVAL
Organism: Americamysis bahia 48 Hr Acufe
Client: X4 Environmental - X4 JH2000 Lab ID: 70097
Outfall: Product + Fuel Oil #2
Test Temperatures
OHr 24Hr 48Hr
new old / new old
Ay 15/
Control e ! 4 N v
! A A
2.5 Z
D7
5
10 |l
e /l_/
>0 el A
TIME/DATE ;}?@? 7 N(lb | héb
/ @)é LS| 2o |14 pr
IRGUN ID # ﬂglﬁ (L/é 0((}

Lined through spaces preceded by a number represent the same number. Lined spaces without a preceding number indicate unused or not applicable spaces.
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BIO-AQUATIC TESTING, INC

TOXICITY TEST
96 Hr Acute Menidia beryllina
Client: X4 Environmental X4 JH2000 Lab ID: 70097
Permit Number:
Test Temperature (0C): 25+1
Outfall Name: Product + Fuel Oil #2 Sample Type: . ]
o . Photo Period: 16 Hours Light
Receiving Water Name: 8 Hours Dark
TestStart Time: | 16:00 |  TestEnd Time: | 10:49 | Begin Date: 6/29/2018
End Date: 7/3/2018
SURVIVAL
Effluent Number Of Alive Avg
Concentration 6/29 6/30 7/1 712 7/3 Surv.
All 10 10 10 || 10 || 10
B|[ 10 10 10 || 10 || 10
Control — 100.0%
c |
0 |
: L
All 10 10 10 || 10 10
Bl 10 10 10 || 10 10
1 100.0%
c |
° |
: |
A|l 10 10 || 10 || 10 10
Bfl 10 10 || 10 || 10 10
25 = 100.0%
c L |
: |
: L
Al 10 || 10 10 9 || 9
Bl 10 || 10 9 9 || 9
s | ||
1 |
1
r-Date-07/16/2648-Revision-0 26-61-66 Bie-Aguatic Testing, Inc.

REePof ate U EeEWSIoR—o [avmvimeicy



BIO-AQUATIC TESTING, INC.

Effluent Number Of Alive Avgoh

Concentration 6/29  6/30 71 712 713 Surv.

A|| 10 || 10 10 10 10

Bl| 10 10 8 8 8

10 c 90.0%

50 c 0.0%

|

Concentration Response Relationship
100 — 100
_ 80 \ 80
5 _
= 60 \ 60
E \
3
» 40 40
X
20 V20
N N ' 0
& I T\ R
S
Concentration
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BIO-AQUATIC TESTING, INC.

2501 Mayes Road, Suite 100
Carrollton, Texas 75006
Tel: 972-242-7750
Fax: 972-242-7749

96 HOUR ACUTE SURVIVAL
Organism: Menidia beryllina 96 Hr Acute
Client: X4 Environmental- X4 JH2000 Lab ID: 70097

Outfall: Product + Fuel Oil #2

TEST INSTRUCTIONS: |Ngo changeout, Do chems (o 5 6 - V2. %«§

Cr=455% —aR.47

Y RANDOMIZATION:
Culture No. : W\ N "”ﬂ% “l 7%

No. Surviving No. Surviving No. Surviving No. Surviving No. Surviving
Units: Wm_ Organisms, 0 Hrs. Organisms, 24 Hrs.  Organisms, 48 Hrs. Organisms, 72 Hrs.

Organisms, 96 Hrs.

Concentration BI< D ]|[A|B][ < T
Control oo ke
1 Olo]
2.5 lo|
- ﬁl
10 %\ ,
] e S” f““*““ m 0 - &,ﬂ‘ 7
50 Litob A glo |
bS A s o
. s 00 vl (¥ — -2-13 7-2-1%
te/T o0 al At
Date/Time /279 Lo 1oy AF 2 10471
Technician Y XZS’?/ ™ J 3& Jia

Lined through spaces preceded by a number represent the same number. Lined spaces without a preceding number indicate unused or not applicable spaces.
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BIO-AQUATIC TESTING, INC.

2501 Mayes Road, Suite 100
Carrollton, Texas 75006
Tel: 972-242-7750
Fax: 972-242-7749

96 HOUR ACUTE SURVIVAL
Organism: Menidia beryllina 96 Hr Acute
Client: X4 Environmental- X4 JH2000 Lab ID: 70097

Outfall: Product + Fuel Oil #2

Test Temperatures

OHr 24Hr 48Hr 72Hr 96Hr
new old / new old / new old / new old
Control 2% 5V‘ P p‘ N l)_
mcnall v P4 v vl ' v 8
25 z_ /l V4 éilL
5 4; v db
1 AN
50 % V / NETX

N | | 2 e I
TECH }w%‘) .

1 et e et |10835] 9€ |14 g
wowe || oup || g4 L ol || o Ol

Lined through spaces preceded by a number represent the same number. Lined spaces without a preceding number indicate unused or not applicable spaces.
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24 Hr Acute

BIO-AQUATIC TESTING, INC.
TOXICITY TEST

Americamysis bahia

Client: X4 Environmental X4 JH2000

Permit Number:

Sample Type:

Receiving Water Name:

Test Start Time: I

Lab ID:
Test Temperature (0C):

I |
[ 00% |
I |
I |

Photo Period:
Outfall Name: Product Begin Date:
End Date:
11:00 | Test End Time: | 08:05 |
Effluent SURVIVAL
Concentration Number Of Alive Per Replicate Avg%
| 6/22 [| 6/23 | surv
B D B D
Control 10 | 10 10 | 10 [ 100.0%
1 loofsoof | [ Jfsofaol [ | | [1000% |
| 10 |lodaoof] T | Jleofsod [ [ | [2000% ]
I 100 loofsol | [ J{z0sl | | | [ 750% |
I 1000 wfwf] | [ Jfofol [ [ | [ om
I 10000 [ I lofol | [ |
I | |
I I |

Concentration Response Relationship

100
80
60
40

% Survival

N

—— 0
O P O &$
NEROIROEE
NS

Concentration

100
80
60
40
20

Report Date: 07/10/2018 Revision 0

30 of 66
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25+1

16 hours light
8 hours dark

6/22/2018
6/23/2018
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BIO-AQUATIC TESTING, INC.

2501 Mayes Road, Suite 100
Carrollton, Texas 75006
Tel: 972-242-7750
Fax: 972-242-7749

24 HOUR ACUTE SURVIVAL
Organism: Americamysis bahia 24 Hr Acute
Client: X4 Environmental - X4 JH2000
Outfall Name Product LabID: 70072
Sample Type
Rangefinder, no chems LCE9 = 17783
TEST INSTRUCTIONS:

5%l 13,95~ 29775

v‘ 5 B
Date Test Started: ((J 2 Vi

Date Test Ended: _{,~7.% ¥

Culture No. :

Time: fro= Technician: =,
N . e
Time: NR0S Technician: __¢ JF

No. Surviving

ﬂﬂfﬂ%é@

No. Surviving

Units % Organisms, 0 Hrs. Organisms, 24 Hrs.
Concentration | A | B | C {[ ;‘P Al B " cun E Test Temperatures
Contro SN/~ o -—m-—hu... OHr 24Hr
/ :{ S, I— “ S new old
1 / of /[ [ /O | " B Control §‘
CodbaE ey 5 G =
S ]
10 1 I T [ = !
k 10
100
100
1000 1000
. - b 10000
10000 h ol N A _ 10000
IR GUNID # 6(4;“- C)C}C,/

Lined through spaces preceded by a number represent the same number. Lined spaces without a preceding number indicate unused or not applicable sy
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BIO-AQUATIC TESTING, INC.
TOXICITY TEST
48 Hr Acute Menidiaberyllina
Client: X4 Environmental X4 JH2000 Lab ID: 70072
Permit Number: Test Temperature (0C): 25+ 1
Sample Type: Outfall Name: Product Photo Period: 16 hours light
Receiving Water Name: 8 hours dark
Begin Date: 6/22/2018
Test Start Time: | 11:05 | Test End Time: | 10:17 | End Date: 6/24/2018
Effluent SURVIVAL
Concentration Number Of Alive Per Repllcate Avg¥%
6/22 6/23 6/24 Surv.
IEIEIIEIEIIBIEI
| Control | 10 1000%
| 1 ||1o|10| |10|10|| |1o||1o|| |1000%|
[ 10 [lwfw] |I |I |20 | 10| |I |I |20 [ 10| |I I | [Lz000% |
100 10 | 10 9 10 9 10 95.0%
| w0 flsofsof [ | Jlofol | | ffofof | | | [ oo |
| w0 Jlaofsof | | Jlofof | | Jfofof | | | [ oo |
* gpilled cup
Concentration Response Relationship
100 100
_ 80 80
S
= 60 60
£
»n 40 40
X
20 20
°s A QO ® é $ ’
OQ(,\6 AN
Concentration
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BI1O-AQUA'TIC TESTING, INC.
2501 Mayes Road, Suite 100
Carrollton, Texas 75006
Tel: 972-242-7750
Fax: 972-242-7749

48 HOUR ACUTE SURVIVAL
Organism: Menidia beryllina 48 Hr Acute
Client: X4 Environmental- X4 JH2000 Lab ID: 70072
Qutfall: Product
TEST INSTRUCTIONS: [Rangefinder, no chems Le 50 = 2N B9

5% cL= 2254¢ 352,75

RANDOMIZATION:
Culture No. : _ MN -1% -] o
. No. Surviving No. Surviving No. Surviving
Units Organisms, 0 Hrs. Organisms, 24 Hrs. Organisms, 48 Hrs.
Concentration | A | B " C oD AIBJCsD> AlB <D
Control || A /QI \,_,.,Mw..»\ o [0 |10
1 pllo]l & o - 0|10
10 /0 V&) JSr—1" ( OOl i
1000 el 1 B @l al, ooy I
10000 PD o é)m Dol e cron b
2oy b -y %

Date/Time [ E2E oS %o o]

e e JUMA

{

Technician

Lined through spaces preceded by a number represent the same number. Lined spaces without a preceding number indicate unused or not applicable st
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BI1O-AQUATIC TESTING, INC.
2501 Mayes Road, Suite 100
Carrollton, Texas 75006
Tel: 972-242-7750
Fax: 972-242-7749

48 HOUR ACUTE SURVIVAL
Organism: Menidia beryllina 48 Hr Acute
Client: X4 Environmental- X4 JH2000 Lab ID: 70072

Outfall: Product

Test Temperatures

OHr 24Hr 48Hr
new old / new old
: 268
Control Zz3 5 , bz
! e
%
10 |
100 AL
1000 7 7|
10000 q /
\
TIME/DATE O+>11 lo- 2§75 (9 -).Lf NI{
TECH o\
o5 loxio| o€ |||ioir Jumw
IR GUN ID # OFn O C,C\(,‘,/

Lined through spaces preceded by a number represent the same number. Lined spaces without a preceding number indicate unused or not applicable spaces.
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BIO-AQUATIC TESTING, INC.

pH, Dissolved Oxygen

48 Hr Acute

Client: X4 Environmental
Facility: X4 JH2000
Outfall: Product

NR indicates that the test is non-renewal.

Americamysis bahia

Lab ID: 70095

Dilution Water(s):

Test Begin Date:

June 29, 2018

Concentration

[ANALYST | [ DATE | [TiME]| [sx#]  [UNIT| [Control | [ 20 ] [ 200 ] ["2s0 ] [ 500 ] [1000 ] | | | |
Start
DT 6/29 |L| 7.9 8.0 8.0 8.0 8.0 81 | | |
|25J_r1| [ D0 (mg) ] 7.0 7.1 7.1 7.1 7.1 7.0
;ﬂ | 81 |[ 80 || 80 ||[DeEaD | [ DeaD | [ DEAD | | | | |
25+1 | pomgy | | 76 || 77 || 77 || DeEAD | | bEaD | | DEAD | | | | |
JLM 6/30
Renew . I J J J J>-— I T
[omgn ][ J[___ 11 J[C 1 10 J[_]
|48 Hr|
8.1 8.1 8.1 DEAD DEAD DEAD
25+l DO (mg/L. 7.4 7.4 7.4 DEAD | [ DEAD DEAD
ILM - [ DO (mgh) |
Renew I | | | | [ | | | | | [ | | | |
[ DomgL) | | | | | | [ | | | | | [ | | | |
72 Hr
5zl [come 1 [ 10 10 1L 10 10C 10101
DT 70 ()
Renew I | | | | | | | | | | | | | | |
[ DO (mgy) | | | | | | ] | | | | | ] | | |
96 Hr
| I | | | | [ | | | | | [ | | | |
25+1 DO L
MV [omn] _ JC_JC 1 _1C_1C _1C_JC
Renew I | | | | | | | | | | | | | | |
[ DO (mgy) | | | | | | | | | | | | | | | | |
|120 Hr|
I | | | | | | | | | | | | | | |
25+1 DO (mg/L,
» scr e o f o  — — — —
Renew I | | | | | | | | | | [ | | | |
[ DO (mgy) | | | | | | | | | | | | | | | | |
144 Hr
|—| I | | | | | | | | | | | | | | |
25+1 DO L
. e e o f —  — — — —
REI'IEW —— —— e —— P—— e —— P——
[[Do (mgD) ]
168 Hr
N oy I | | | | [ | | | | | [ | | | |
Report Date: 077T07Z 1‘3‘R§VT§IJ|I| uDO (mg/) l I | I'SG'Uf'ﬁﬁ-l l I I | l lBli'um'ua'rrt!Ilesrrrrg—h'rLl—l




BIO-AQUATIC TESTING, INC.

pH, Dissolved Oxygen

96 Hr Acute Menidia beryllina
Client: X4 Environmental Lab Number: 70095
Facility: X4 JH2000 Dilution Water(s):
Outfall: Product Test Begin Date: June 29, 2018

NR indicates that the test is non-renewal.

| Concentration

[aNALYST[[ DATE | [TIME| [sx#]  [unim] [cComrol | [ 20 ][ 100 ][ 250 | [ 500 ] [ 1000
Start
ot || em 75 180 ] [e0 ][0 ] [e0 ][ ]|
25:1 [omgp | |70 [[ 72 || 70 || 71 |[ 71 |[ 70 [|]
24 Hr
| 82 || 81 || 80 || DbEAD | [ bEAD | [ DEAD | |
25+l DO (mg/L 7.7 7.7 7.7 DEAD | [ DEAD DEAD
am | ese [Sowgn ] 7z | 7z ] [7r ] [oean | [oean | [Dean ] |
Renew I | | | | [ | | | | | [ |
[Domgy | | | | | | [ | | | | | [ |
48 Hr
| 81 || 81 || 81 || DEAD | | DEAD | | DEAD | |
|25¢1| | pomgy) || 75 || 76 || 76 || DEAD | | DEAD | | DEAD | |
JLM 7
Renew | | | | | | I | | | | I I
[ DO (mgL) | ] | | | [ | | | | | ]
|72H |
' [s1 ] [81 ][ 81 ][DEAD] [DEAD | [DEAD ]|
25+1 [comgn ] [ 74 ][ 75 |1[ 74 ][ peap | [peaD | [DEAD ] |
DT 712
Renew | I I A B A i S I R i A
[comeny | [ 1 1 1L 1 J10C ]
96 Hr
— | 80 |[ 80 |[ 80 ||DEAD || DEAD | | DEAD | | |
25+1 DO (mg/L 7.3 7.3 7.2 DEAD DEAD DEAD
v [oomon ] 72 | (7= | [z | [oean] [oean] | |
Renew I | | | | | | | | | | | | I
[ Do mgy) | | | | | | [ | | | | | | | |
120 Hr
— I | | | | [ | | | | | [ | I
2+ [ |[Domyn) | [ | | | | [ | | | | | [ | I
7/4 N
Renew | | | | | | | | | | | | I |
[ DO mgy) | | | | | [ | | | | | ] |
144 Hr
|_| I | | | | [ | | | | | I I
25+1
s [0 w0 ] | | | | | | | | | | | | |
Renew
[ Do (mgy) ]
168 Hr
7/6 —— —— e —— P——
25+1 [ Do (mg) ]
ReportDate. 074672018 Reviston 0 37 0100 o-Aquat




Client:

BIO-AQUATIC TESTING, INC.

48 Hr Acute

X4 Environmental

Facility: X4 JH2000
Fuel Oil #2

Outfall:

NR indicates that the test is non-renewal.

pH, Dissolved Oxygen

Americamysis bahia

Dilution Water(s):

Test Begin Date:

Lab ID: 70096

June 29, 2018

Concentration

[ ANALYST | [ DATE | |TIME| [sx#] [UNIT]  Tcomrol | [ 1 [ 25 |[ 5 [ 0 |[ 50 |] | | |
Start
DT 6/29 |L| 7.9 8.0 8.0 8.0 8.0 79 || ‘
|25J_r1| [ D0 (mg) ] 7.0 7.1 7.1 7.2 7.2 71 | | ‘
24 Hr
L [ 80 |[ 81 |[ 81 |[ 80 | [DEAD | [DEAD || | | |
25+1 | pomgy | | 76 || 77 || 77 || 77 || DeEaD || DEAD | | | | |
JLM 6/30
Renew —— P —— e —— P — e —— P —
[ Do (moD) ]
48 Hr
|—| 8.0 8.1 8.1 DEAD DEAD DEAD
25+l DO (mg/L. 7.6 7.8 7.8 DEAD DEAD DEAD
ILM - [ Do (mg) |
Renew I | | | | | | | | | | | | | | |
[DOmgy) | | | | | | [ | | | | | [ | | | |
72 Hr
25t1 [comen 1 [ 10 10 10 10 10 10 101
712 (mg')
Renew I | | | | [ | | | | | [ | | | |
[ bomgy) | | | | | [ | | | | [ | | |
96 Hr
| I | | | | [ | | | | | [ | | | |
25+1 DO L
i [omeo] — 1 JC_ 1 JC JC 1101
Renew I | | | | [ | | | | | [ | | | |
[ bomgy) | | | | | | [ | | | | | [ | | | |
|120 Hr|
I | | | | [ | | | | | [ | | | |
25+1 DO (mg/L,
» scr e o f o  — — — —
Renew I | | | | | | | | | | | | | | |
[ bomgy) | | | | | | [ | | | | | [ | | | |
144 Hr
|—| I | | | | [ | | | | | [ | | | |
25+1 DO L
. e e o f —  — — — —
REI'IEW —— —— e —— P—— e —— P——
[ D0 (mg) |
168 Hr
N oy I | | | | | | | | | | | | | | |
Report Date: 077T07Z 1‘3‘R§VT§IJ|I| uDO (mg/) l I | I'S‘B'Uf'ﬁﬁ-l l I I | l lBli'um'ua'rrt!Ilesrrrrg—h'rLl—l




BIO-AQUATIC TESTING, INC.

pH, Dissolved Oxygen

96 Hr Acute Menidia beryllina
Client: X4 Environmental Lab Number: 70096
Facility: X4 JH2000 Dilution Water(s):
Outfall: Fuel Oil #2 Test Begin Date: June 29, 2018

NR indicates that the test is non-renewal.

| Concentration

[aNALYST[[ DATE | [TIME| [sx#]  [unim] [comol J[ 2 ][ 25 J[ 5 [ 20 J[ 50 ]
Start
ot || e [75 ] [e0 ][ &0 ][ 80 ][ 80 ][ 70 1]
25:1 [omgp | |70 [[ 71 || 70 || 72 |[ 72 |[ 71 [|]
24 Hr
[ 80 |[ 80 |[ 80 [[ 80 J[ 81 [ 80 ||
5%l DO (mg/L 7.6 7.2 7.2 7.1 7.1 7.1
v eso [Dowen ] [ ] oz ] oz ] o J o J o] |
Renew I | | | | [ | | | | | [ |
[Domgy) ] | | | | | [ ] | | | | [ ]
on 81 1 [ex | [ex |[8x ][ sz | [oEAn]]
|25¢1| | pomgy) | | 74 || 74 || 74 || 75 || 75 || DEAD ||
JLM 7
Renew | | | | | | I | | | | I I
[Domgy) | | | | | | [ | | | | | [ |
72H
| r| [0 J[C8r J[8r J[ 81 ][ sx DEAD | |
25+1 [comgn ] L 75 175 172 [ 76 | [ 76 DEAD | |
DT 712
Renew | I I A B A i S I R i A
[ocmev 1 [ 1 1L 1L 1 1]
96 Hr
= [ 81t |[ 81 |[ 81 [] 81 || 81 []|DEAD || I
25+1 DO (mg/L. 7.4 7.4 7.4 7.4 7.4 DEAD
s [oomon ] [7a | [z | [7a 1 [za ]| | |
Renew I | | | | [ ] | | | | [ ] I
[ Do mg) | | | | | | [ | | | | | [ | |
120 Hr
= I | | | | [ | | | | | [ | I
2511 ] [[[Domgy ] | | | | | [ ] | | | | [ ] I
7/4 B
Renew | | | | | | | | | | | | I |
[ DO (mgn) | | | | | | [ | | | | | [ | |
144 Hr
|_| I | | | | [ | | | | | [ | I
25+1
s [50 mg0 ] | | | | | | | | | | | | | |
Renew
[0 mgn) |
168 Hr
7/6 ——— —_— ——— — —_—
25+1 [ Do (mg) ]
ReportDate. 074672018 Reviston 0 390100 O-AqUatic Testng, mc.




Client:

BIO-AQUATIC TESTING, INC.

48 Hr Acute

X4 Environmental

Facility: X4 JH2000
Product + Fuel Oil #2

Outfall:

NR indicates that the test is non-renewal.

pH, Dissolved Oxygen

Americamysis bahia

Dilution Water(s):

Test Begin Date:

Lab ID: 70097

June 29, 2018

Concentration

[ ANALYST | [ DATE | |TIME| [sx#] [UNIT]  Tcomrol | [ 1 [ 25 |[ 5 [ 0 |[ 50 |] | | |
Start
DT 6/29 |L| 7.9 7.9 7.9 8.0 8.0 80 || ‘
|25J_r1| [ D0 (mg) ] 7.0 7.3 7.3 7.2 7.2 72 || ‘
;ﬂ | 78 |[ 78 || 78 ||[DeEap | [ DeaD | [ DEAD | | | | |
25+1 | pomgy | | 76 || 74 || 74 || DEAD | | bEAD | | DEAD | | | | |
JLM 6/30
Renew —— P —— e —— P — e —— P —
[Do (mg) ]
48 Hr
|—| 8.1 8.1 8.1 DEAD DEAD DEAD
25+l DO (mg/L. 7.4 7.2 7.2 DEAD | [ DEAD DEAD
ILM - [ DO (mgh) |
Renew I | | | | [ | | | | | [ | | | |
[ DomgL) | | | | | | [ | | | | | [ | | | |
72 Hr
5zl [come 1 [ 10 10 1L 10 10C 10101
712 (mgh)
Renew I | | | | | | | | | | | | | | |
[ DO (mgy) | | | | | [ | | | | | | ] | | |
96 Hr
| I | | | | [ | | | | | [ | | | |
25+1 DO L
i [omeo] — 1 JC_ 1 JC JC 1101
Renew I | | | | [ | | | | | | | | | |
[ DO (mgy) | | | | | | [ | | | | | | | | | |
|120 Hr|
I | | | | | | | | | | | | | | |
25+1 DO (mg/L,
» scr e o f o  — — — —
Renew I | | | | | | | | | | [ | | | |
[ DO (mgy) | | | | | | [ | | | | | | | | | |
144 Hr
|—| I | | | | | | | | | | | | | | |
25+1 DO L
. e e o f —  — — — —
REI'IEW —— —— e —— P—— e —— P——
[[Do (mgD) ]
168 Hr
N oy I | | | | | | | | | | | | | | |
Report Date: 077T07Z 1‘3‘R§VT§IJ|I| uDO (mg/) l I | I#Q-Uf'ﬁﬁ-l l I I | l lBli'um'ua'rrt!Ilesrrrrg—h'rLl—l




BIO-AQUATIC TESTING, INC.

pH, Dissolved Oxygen

96 Hr Acute Menidia beryllina
Client: X4 Environmental Lab Number: 70097
Facility: X4 JH2000 Dilution Water(s):
Outfall: Product + Fuel Oil #2 Test Begin Date: June 29, 2018

NR indicates that the test is non-renewal.

| Concentration

[aNALYST[[ DATE | [TIME| [sx#]  [unim] [comol J[ 2 ][ 25 J[ 5 [ 20 J[ 50 ]
Start
ot || em 75 1 7s ][ 72 ][0 ] [e0 | [80 ]
25:1 [bomgy | |70 [[ 73 || 73 || 72 |[ 72 |[ 72 [|]
24 Hr
[ 80 |[ 80 |[ 80 [][ 80 J[ 80 || 80 ||
5%l DO (mg/L 75 75 75 7.4 7.4 7.4
am | ese [Dowen ] [ ] o ] s ] o ] o ] o |
Renew I | | | | [ | | | | | [ |
[Domgy) ] | | | | | [ ] | | | | [ ]
on 81 1 [ex | [ex |[8x ][ sz | [oEAn]]
|25¢1| | pomgy) || 84 || 72 || 72 || 72 || 74 ||DEAD ||
JLM 7
Renew | || || || || || II ||
[Domgy) | | | | | | [ | | | | | [ | | |
72H
| r| C7o J[C79 J[C7e J[79 ][ 70 DEAD | |
25+1 [comgn ] L 75 175 1[ 74 [ 73 J[ 73 DEAD | |
DT 712
Renew | I I A B A i S I R i A
[ocmev 1 [ 1 1L 1L 1 1]
96 Hr
= [ 80 |[ 80 J[ 79 [] 79 || 78 [|[DEAD || | |
25+1 DO (mg/L. 75 75 7.4 7.4 7.2 DEAD
v [oomon ] 75 | (75 | [ze 1 [ze ] [7z ] [oean] |
Renew I | | | | [ ] | | | | [ ] I
[ Do mg) | | | | | | [ | | | | | [ | |
120 Hr
= I | | | | [ | | | | | [ | I
2511 ] [[[Domgy ] | | | | | [ ] | | | | [ ] I
7/4 B
Renew | | | | | | | | | | | | I |
[ DO (mgn) | | | | | | [ | | | | | [ | |
144 Hr
|_| I | | | | [ | | | | | [ | I
25+1
s [50 mg0 ] | | | | | | | | | | | | | |
Renew
[0 mgn) |
168 Hr
7/6 ——— —_— ——— — —_—
25+1 [ Do (mg) ]
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APPENDIX C

STATISTICS SUMMARY

Both the lethal and sub-lethal endpoints were statistically calculated according to their respective
EPA guidelines. The chronic freshwater organisms were calculated according to EPA/821/R-
02/013, October 2002, Fourth Edition. The chronic marine and estuarine organisms were
calculated according to EPA/821/R-02/014, October 2002 Third Edition. The acute freshwater
and marine organisms were calculated according to EPA/821/R-02/012, October 2002 Fifth
Edition. Listed below are the basic principles of these guidelines.

The acute Menidia beryllina survival data is analyzed using the Shapiro-Wilk’s test for normality
and Bartlett’s Test for homogeneity. If the data passes both tests (parametric), then the data is
run through ANOVA and Dunnett’s. If the data fails either test, then Steel’s Many-One Rank
test is used, unless the degrees of freedom are not appropriate. The Trimmed Spearman-Karber
method is used to calculate the LC50.

The acute Mysidopsis bahia survival data is analyzed using the Shapiro-Wilk’s test for normality
and Bartlett’s Test for homogeneity. If the data passes both tests (parametric), then the data is
run through ANOVA and Dunnett’s. If the data fails either test, then Steels Many-One Rank test
is used, unless the degrees of freedom are not appropriate. The Trimmed Spearman-Karber
method is used to calculate the LC50.
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Americamysis bahia

BIO-AQUATIC TESTING, INC.
Carrollton, TX

REFERENCE TOXICANTS

Bio-Aquatic Testing conducts reference toxicant testing monthly for organisms cultured in-house. For
studies requiring purchased organisms, reference toxicant testing is performed simultaneously. Reference
toxicant testing validates data and measures organism consistency. Only reagent grade chemicals are
used of the following choices: sodium laurel sulfate (SLS), copper sulfate, copper chloride, potassium
chloride, and sodium chloride. Organism responses are tracked with control charts for each reference
toxicant/organism combination. The data are examined for sensitivity trends and to determine if results

are within EPA described limits.

ACUTE REFERENCE TOXICANT TEST RESULTS

DILUTION WATER:
CHEMICAL:

DURATION:

PROJECT NUMBER:

START DATE:

START TIME:

TOTAL NUMBER EXPOSED:
CONCENTRATIONS (ppm):
DEAD PER CONCENTRATION:
TESR METHODS:
STATISTICAL METHODS:

LC50:

95% LOWER CONFIDENCE LIMIT:

95% UPPER CONFIDENCE LIMIT:

Report Date: 07/10/2018 Revision 0

Standard Synthetic Seawater

Sodium Laurel Sulfate

48-Hour Acute

70098

6/29/2018

16:58

40 organisms per concentration

Con 125 25 5 10 15
0 0 0 2 26 39
As listed in EPA-821-R-02-012
Survival: Trimmed Spearman-Karber
8.42 ppm

7.63 ppm

9.29 ppm
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BIO-AQUATIC TESTING, INC.

TOXICITY TEST
48 Hr Acute Americamysis bahia

Lab ID: 70098
Client: Bio-Aquatic Testing, Inc.  Reference Toxicity Testing Test Temperature (0C):  25+1
Permit Number: Photo Period: 16 hours light
8 hours dark
Sample Type: Outfall Name: SLS Begin Date: 6/29/2018
Receiving Water Name: End Date:  7/1/2018
Test Start Time: | 16:58 | Test End Time: | 11:05 |
SURVIVAL
Effluent
Con. Number Of Alive Per Replicate Avg%
ppm | 6/29 I 6/30 | 7/1 Surv.
[cl[o][el[al[e] [c][o][e] [al[e] [c][o][E]
Control 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 : 100.0% |
| 125 | 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 100.0%
| 25 |lelslslelslelslslelsllalslslolsl| |onom]
5.0 8 8 8 8 8 I 7 8 8 8 7 I 8 8 8 95.0%
10.0 8 8 8 8 8 7 6 7 7 6 2 4 3 2 3 35.0%
15.0 8 8 8 8 8 0 4 0 2 3 0 1 0 0 0 : 2.5% |
NN |

*spilled cup
Concentration Response Relationship
100 — 100
_ 80 ' 80
5 _
= 60 '- 60
e
=
N 40 ‘ 40
X \
20 - 20
o © © Q Q Q 0
(\"&\0 '\f'], G 3 '\Q \(o
00
Concentration
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BIO-AQUATIC TESTING, INC.

2501 Mayes Road, Suite 100
Carrollton, Texas 75006
Tel: 972-242-7750
Fax: 972-242-7749

48 HOUR ACUTE SURVIVAL
Organism: Americamysis bahia LabID: 70098
Client: Bio-Aquatic Testing, Inc. - Reference Toxicity Testing Outfall: SLS
TEST INSTRUCTIONS: g\mnﬁg,oav oley } Y, no chwms

N, . RANDOMIZATION: | SC-5 3
Culture No. : '/n“{ (‘ é WA _ _
Photo Period: 16hr Light / 8hr dark
No. Surviving No. Surviving No. Surviving
Organisms, 0 Hrs. Organisms, 24 Hrs.  Organisms, 48 Hrs.
Concentration BI|C|D]|E BIC|ID|IE|A|B|CI|D|E
Control | |H | ~Hudfudt— ol e

1.25 (\@Mq(o

Ny Ny N TN EIE
{
%

=01 ol e Ee) il RN

j_
2.5 ‘% - - Y -
s0 | AR ”"'ﬁ il
100 | % 1 AT ‘LI b, ‘3‘( S 18
150~ % q ib | 1“@135 Eﬁ NAAE

Date/Time e 5% (91,26{ \g /260 CEG ||l “?;(j; '

Technician M W ‘ ‘b"‘\“’}"“"

Lined through spaces preceded by a number represent the same number. Lined spaces without a preceding number indicate unused or not applicable s
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BIO-AQUATIC TESTING, INC.

2501 Mayes Road, Suite 100
Carrollton, Texas 75006
Tel: 972-242-7750
Fax: 972-242-7749

48 HOUR ACUTE SURVIVAL
Organism: Americamysis bahia LabD: 70098
Client: Bio-Aquatic Testing, Inc. - Reference Toxicity Testing Outfall: SLS
Test Temperatures
OHr 24Hr 48Hr
new old / new old
5.7 [\
Control /
1.25 ] L
f D%
25 4
5.0 gd e
10.0 2 /J L
15.0 7
]J/
Sﬁa S5 T
1658 || oo Lozl
IR GUNID # 0 W, O ( é o I@
Lined through spaces preceded by a number represent the same number. Lined spaces without a preceding number indicate unused or not applicable spaces.
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Menidia beryllina

BIO-AQUATIC TESTING, INC.
Carrollton, TX

REFERENCE TOXICANTS

Bio-Aquatic Testing conducts reference toxicant testing monthly for organisms cultured in-house. For
studies requiring purchased organisms, reference toxicant testing is performed simultaneously. Reference
toxicant testing validates data and measures organism consistency. Only reagent grade chemicals are
used of the following choices: sodium laurel sulfate (SLS), copper sulfate, copper chloride, potassium
chloride, and sodium chloride. Organism responses are tracked with control charts for each reference
toxicant/organism combination. The data are examined for sensitivity trends and to determine if results

are within EPA described limits.

ACUTE REFERENCE TOXICANT TEST RESULTS

DILUTION WATER:
CHEMICAL:

DURATION:

PROJECT NUMBER:

START DATE:

START TIME:

TOTAL NUMBER EXPOSED:
CONCENTRATIONS (ppm):
DEAD PER CONCENTRATION:
TESR METHODS:
STATISTICAL METHODS:

LC50:

95% LOWER CONFIDENCE LIMIT:

95% UPPER CONFIDENCE LIMIT:

Report Date: 07/10/2018 Revision 0

Standard Synthetic Seawater

Sodium Laurel Sulfate

96-Hour Acute

70098

6/29/2018

16:45

40 organisms per concentration

Con 125 25 5 10 15
1 0 2 23 40 40

As listed in EPA-821-R-02-012

Survival: Trimmed Spearman-Karber

4.64 ppm

4.13 ppm

5.21 ppm
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BIO-AQUATIC TESTING, INC

TOXICITY TEST
96 Hr Acute Menidia beryllina
Client:  Bio-Aquatic Testing. Inc. Reference Toxicity Testing Lab ID: 70098
Permit Number:
Test Temperature (0C): 25+1
Outfall Name: SLS Sample Type: . ]
o . Photo Period: 16 Hours Light
Receiving Water Name: 8 Hours Dark
TestStart Time: | 16145 | TestEnd Time: | 10:56 | Begin Date: 6/29/2018
End Date: 7/3/2018
SURVIVAL

Efﬂuent_ Number Of Alive Avg

Concentration 6/29 6/30 7/1 712 7/3 Surv.
I E
B 8 8 8 || 8 || 8

Control — 97 5%
C 8 8 8 || 8 || 8
D 8 8 8 || 8 || 8
E 8 8 8 || 8 || 8
A 8 8 8 || 8 8
B 8 8 8 || 8 8

1.25 100.0%
C 8 8 8 || 8 8
D 8 8 8 || 8 8
E 8 8 8 || 8 8
A 8 8 || 8 || 8 8
B 8 8 || 8 || 8 8

25 = 95.0%
C 8 8 || 7 || 7 7
D 8 7 || 7 || 7 7
E 8 8 || 8 || 8 8
A 8 || 5 4 4 || 4
B 8 || 6 6 6 || 6

5.0 C 8 || 0 0 0 || 0 42.5%
D 8 || 0 0 0 || 0
E 8 || 7 7 7 7

r-Date—07/46/2048-Revision-o 59-6f66 Bie-Agtetic Testing, Inc.




BIO-AQUATIC TESTING, INC.

Number Of Alive

Effluent Avg%
Concentration 6/29 6/30 7/1 712 713 surv.
A|| 8 " 0 0 0 0
Bl| s 0 0 0 0
10.0 cll s 0 0 0 0 0.0%
D[ s 0 0 0 0
E|| 8 " 0 0 0 0
A|| 8 " 0 0 0 0
Bl| s 0 0 0 0
15.0 cll s 0 0 0 0 0.0%
D[ s 0 0 0 0
E|| 8 " 0 0 0 0
Al ||
o] ||
q| ||
o] |
| ||
Concentration Response Relationship
100 100
_ 80 80
S
E 60 60
3
o 40 40
=
20 20
s ) ) Q Q Q 0
S) >
EXN G RO NSNS
[s)
O
Concentration
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BIO-AQUATIC TESTING, INC.

2501 Mayes Road, Suite 100
Carrollton, Texas 75006
Tel: 972-242-7750
Fax: 972-242-7749

96 HOUR ACUTE SURVIVAL
Organism: Menidia beryllina 96 Hr Acute
Client: Bio-Aquatic Testing, Inc.- Reference Toxicity Testing Lab ID: 70098

Outfall: SLS

TEST INSTRUCTIONS: Chébrtéjjl ot c?‘m l/}’. o C‘/b‘L(Vi§ l«fw@ - ’—l:ﬁﬁ(ﬁ!
oLz H I8 2]
Culture No. : fV\N - léf N I 7«% RANDOMIZATION: | SC-5 1
Dilution: Control 1.25 2.5 5.0
pmElAllsfclo]| E allsllclol=E Alslfclol e AllBllc| Dol E
o R 4 i 1| - -
. [Pw Tl 5 s s 16, lal a7
Ll e <l » Z B licy a2 Y 7/
Tty § y
48Hr _ S SHl- 311 ¢ :
P37 <€ ~ o 7? R /( 6 |< 7
o |70 | < - 5 (R - | buils L
PSS I e i i MR 7@# 716 )
srr | 1-571% ? > ) [ - ' “ X '
JUM s LT L sl godlon] s QS ¥ 8 7 7 L} (,a % O 7
Dilution: 10.0 15.0
Allsllclol e Allsjlcio| e aAllBlciol|ce Allsllclip

OHr % o ’ %/ et
24Hr i§§( Q;f e [ {% s |

48Hr Q.| ¢ i 7 el

e

96Hr

- PTG
| LI

Lined through spaces preceded by a number represent the same number. Lined spaces without a preceding number indicate unused or not applicable spaces.
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BIO-AQUATIC TESTING, INC.

2501 Mayes Road, Suite 100
Carrollton, Texas 75006
Tel: 972-242-7750
Fax: 972-242-7749

96 HOUR ACUTE SURVIVAL
Organism: Menidia beryllina 96 Hr Acute
Client:  Bio-Aquatic Testing, Inc.- Reference Toxicity Testing LabID: 70098

Qutfall: SLS

Test Temperatures

OHr 24Hr 48Hr 72Hr 96Hr
new Qld / new old / new old / new old
Control 027"\ 1L J NN 1|1
s AU
2.5 ] /I / | L/ /J. r'{
10.0 d ,
_ 1o || L
A
. |V %
_— %gﬁ G| [ (] |[7ee
18| Lol | it Lo | o ot | [ Do iess
IR Gun # Ol || el olb olf otk

Lined through spaces preceded by a number represent the same number. Lined spaces without a preceding number indicate unused or not applicable spaces.
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APPENDIX E
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ANALY 1ICAL AND KEDEARCTIT WALV LD

Enviro Sciences, Inc. PETROLEUM ENGINEER

2501 Mayes Road., Suite 100
Carroliton, Texas 75006

972-242-2479  (Fax) 972-242-7749 .,;;_.,:_Ili: E}
i

MEMBERS: SPE, ASTM, NEHA, REGISTERED
ENGINEERS

FOUNDED: 1980

Analytical Report

Bio-Aquatic Testing, Inc. April 4, 2018
2501 Mayes Rd
Carrollton, TX 75006

Diesel Sample 12/04/2017 Montecello

Collection: 12/4/2017 Date Received: 12/6/2017

Analysis Result Unit Method
API Gravity 37.0 ‘API@ 60 °F ASTM-D287
Water and Sediment <0.05 % ASTM-D1796
Cloud Point +8 °F ASTM-D2500
Flash Point Closed Cup 155 °F ASTM-D56
Pour Point -10 F ASTM-D97
Sulfur <0.100 % ASTM-D4294
Viscosity Kinematic @ 40 C 2.80 cSt ASTM-D445
Distillation ASTM-D86

IBP 368 °F

10% 425 °F

50% 525 °F

90% 602 °F

Final Boiling Point 654 °F

Recovery (min 97%) 98.4 %

Residue (max 1.5) 1.1 %

Loss (max 1.5) 0.5 %

Paul Fletcher, B.S.
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