RESULTS OF CHRONIC TOXICITY TESTS

3-brood- Ceriodaphnia dubia static definitive renewal
7 day - Pimephales promelas static definitive renewal

Test date: November 5-12, 2019
Sampling period: November 3-8, 2019
Report date: November 22, 2019

Conducted For:

TOWAMENCIN MA
2225 Kriebel Rd
Lansdale, PA 19446

NPDES: PA0039004

Conducted and Prepared By:

ENVIROSCIENCE, INCORPORATED
5070 Stow Rd.
Stow, OH 44224
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For ENVIROSCIENCE, INC.:
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Excellence In Any Environment

November 22, 2019

Mr. Ralph Jacoby
Towamencin MA
2225 Kriebel Rd

- Lansdale, PA 19446

Dear Mr. Jacoby:

Enclosed is a copy of EnviroScience's report for the following Whole Effluent Toxicity (WET) tests that
were initiated on November 5, 2019:

(1) 3-brood static, renewal chronic bioassay using Ceriodaphnia dubia (water flea) and
(1) 7-day static, renewal chronic bioassay using Pimephales promelas (fathead minnow).

The tested concentrations were 24, 48, 72, 96, and 100 percent effluent diluted with moderately hard
water. The TIWC is 96%. Endpoints are listed below. '

WET endpoints for Towamencin MA; 11/2019
sampling period: 11/03-08/19

C. dubia acute endpoint: 48-hour LCso = >100% effluent, TUa = <1.0
C. dubia chronic endpoints: NOEC= 100% effluent
LOEC= >100% effluent
Ch V= >100% effluent
TUc= 1.00 as 100+NOEC
ICa2s5 = >100% effluent (TU: as 100+IC25 = <1.0)
TIWC = Pass (survival and reproduction)
P. promelas acute endpoint: 48-hour LCso = >100% effluent
96-hour LCso = >100% effluent; TUa = <1.0
P. promelas chronic endpoints: NOEC= 100% effluent
LOEC= >100% effluent
Chv= >100% effluent
TUc= 1.00 as 100=NOEC
IC25 = >100% effluent (TUc as 100+1C25 = <1.0)
TIWC = Pass (survival and growth)

Please call me if you have any questions.
Sincerely,
Katherine L. Hansler, Aquatic Biologist

enclosures

@ EnviroScience

5070 Stow Road
Stow, OH 44224

Toll Free: 800-940-4025 | Office: 330-688-0111 | Fax: 330-688-3858
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TABLE 1.
Toxicity Test Report - General Information
1. Facility/Discharger: Towamencin MA Report Date: 11/22/19
2. Facility Address: 2225 Kriebel Rd, Lansdale, PA 19446
3. NPDES Permit #: PA0039004 4. Receiving Stream:
5. Facility Contact: Ralph Jacoby 6. Phone #: 215-855-8165

7. Testing Lab Name: EnviroScience, Inc., 5070 Stow Rd., Stow, OH 44224
PA Certification: 68-01628

8. Lab contact: Kate Hansler 9. Phone #: 330-688-0111
10. Outfall(s) Tested: 001
11. Test Species: Ceriodaphnia dubia Method: EPA 1002.0

Pimephales promelas Method: EPA 1000.0

12. Test Conditions: chronic, static-renewal, 3-brood C. dubia, 7-day P. promelas

13. Dechlorination? yes  Original Chlorine Level: 0.152, 0.190, 0.134 mg/I

14. Report Contents:

. Report Contents:
General information .........ccooooveiiiiiiiiiiieee Table 1
Sampling information..............covvieeei Table 2
Testdates and times........c.ccooovv v Table 2
Test conditionsansmmmmennsamaies Table 3
51RO —— Table 4
Testresults C. dubia........cooovveviiiiiiiiiiiiinnnnnn. Table 5
Testresults P. promelas.............cccoceeeeeevvennnnn... Table 6
Additional information ...........c.cooeiiiiiiiiiiie. Table 7

SRT information, dechlorination procedure,
deviations/relevant information, summary of results,
list of endpoints

Chain-of-Custody/bench sheets/analysis Attachment A
SRT Control Charts

Dithone L. Hosler 11/22/19

Signature of preparer Date

Katherine L. Hansler Aquatic Biologist
Name (typed or printed) Title
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TABLE 2

Sampling Summary

Sample Type Volume Sample Collection Flow -
Quifall grab/compaosite Received MGD
Begin End
MM/DD/YY-Time MM/DDYYY-Time
001 composite 3 gal 11/03/19-0800 11/04/19-0800
001 composite 4 gal 11/05/19-0800 11/06/19-0800
001 -~ _composite 4 gal 11/07/19-0800 | 11/08/19-0800

Dates/Times of Test Performance:

Ceriodaphnia dubia Pimephales prome‘las
Start Date: MM/DD/YY 11/05/19 Start Date: MM/DD/YY 11/05/19
Start Time: 1300 hrs Start Time: 1430 hrs
End Date: MM/DD/YY 11/12/19 End Date: MM/DD/YY 11/12/19
End Time: 1300 hrs End Time: 1430 hrs

Comments: Sample receipt in the testing laboratory and sample temperature upon receipt:

1. 11/05/19 at 1015 hrs; 1.5 °C
2. 11/07/19 at 1015 hrs; 1.0 °C
3. 11/09/19 at 1030 hrs; 1.8 °C
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TABLE 4

Initial Water Quality. Values of pH, dissolved oxygen (DO} concentration, conductivity,
total alkalinity, total hardness, and total residual chlorine for each new sample of
effluent or control water. Values recorded for effluent and renewal solutions on
intermediate days and values recorded for final solutions are tabulated on bench
sheets in the Attachment.

Residual
Sample [B]@)] pH Conductivity Alkalinity Hardness Chlorine  Ammonia
mgfl  s.u. umho/cm mgfl CaCO; mg/l CaCO; mg/ mg/l

100% effluent:

05 November 19 8.6 7.1 1655 70 132  0.152/<0.02* 0.41
07 November 19 86 7.2 3230 72 180 0.190/<0.02* 0.70
09 November 19 86 7.1 3830 78 216 0.134/<0.02* 049

*effluent was dechlorinated using sodium thiosulfate

Comments:
These resulis are only supporting data. Results cannot be reported to PA DEP for NPDES

compliance.

Methods or Instrumentation used in chemical analysis:

Dissolved Oxygen: APHA (1998, 20t ed.) 4500-O G., YSI 5100

pH: APHA (1998, 20% ed.) 4500-H* B., Orion 920A/Orion 2Star

Conductivity: APHA {1998, 20" ed.) 2510 B., Orion 160

Total Alkalinity: APHA (1998, 20" ed.) 2320 B.

Total Hardness: APHA (1998, 20" ed.) 2340 C.

Total Residual Chlorine: APHA (1998, 20" ed.) 4500-ClI D., HACH Auto CAT 9000
Ammonia nitrogen: APHA (1992, 18" ed.) 4500-NH3 C., HI 95715
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TABLE 5

Results of a 3-Brood_Ceriodaphnia dubia Survival and Reproduction Test
Conducted 11/05/19 — 11/12/19 using Effluent from Outfall 001.

) No. Young
Test Solutions Cumulative Percent Survival? Produced per
Specimen
Test Day
1 7 3 4 5 6 7 | Mean=  %CV

100 29.0 15.93

MHRW controlf
dilution water 100 100 100 100 100 100

MHR+ST 100 100 100 100 100 100 100 32.4 13.89

24% Effluent 100 100 100 100 100 100 100 36.5 22.42

48% Effluent 100 100 100 100 100 100 100 36.4 11.30

72% Effluent 100 100 100 100 100 100 100 35.7 14.88

96% Effluent 100 100 100 100 80 80 80 26.4 49.20

100% Effluent| 100 100 100 100 100 100 100 30.6 25.08

Acute 48-Hour LCso = >100% Survival Reproduction Chronic Toxicit

NOEC = 100% NOEC = 100% Unit (TUc): y
95% C.l. Lower Limit: --- Survival Reproduction -
95% G.I. Upper Limit: --- LOEC = >100% LOEC = >100% 1.0 (100+NOEC)
Acute Toxicity Unit (TUa): Chronic Value Chronic Value
<1.0 (100+LCs0) Survival = >100% Reprod. = >100%
IC2s = >100% TUc as 100+1C2s:
<1.0

Methods used to determing LCsg: None needed.

IMethods used to determine NOEC: Shapiro-Wilk’s, Bartlett's (fail), Steel's, ICp model; Cetis 1.9.1.

@ - * indicates significant reduction from the primary control group (a= 0.05).

0
control group control group %

control group % mean # control group %CV sSurvivors
survival . for mean young producing 3
young/survivor broods

100 28.0 15.93 90
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TABLE 6
Results of a. 7-Day_Pimephales promelas Survival and Growth Test
Conducted 11/05/19 — 11/12/19 Using Effluent from Quiffall 001.
Cumulative Percent Survival® :
Test Solutions Dry(ﬂge)[ght
Test Day (based on number
exposed)
1 2 3 4 5 6 7 Mean2 %CV
DMW control/ | 100 100 100 98 98 08 a8 0.293 951
dilution water
DMW+ST 100 100 100 100 100 100 100 0.287 9.10
24% Effluent 100 100 100 95 92 92 92 0.316 3.02
48% Effluent 100 100 100 08 98 98 08 0.331 7.08
72% Effluent 100 100 100 100 100 100 95 0.327 17.10
96% Effluent 100 100 100 100 100 100 100 | 0.356 8.79
100% Effluent | 100 100 100 100 98 98 08 0.316 7.69
Acute 96-Hour LCsp = >100% Survival Growth Chronic
(48-Hour LCsp: = >100%) NOEC = 100% NOEC = 100% Toxicity Unit
95% .. Lower Limit: - Survival Growth ~ [(TUek
Acute Toxicity Unit (TUa): Chronic Value Chronic Value
<1.0 (100+96-Hour LCsp) Survival = Growth =>100%
>100%
IC2s5 = >100% TU. as 100+ICzs:
<1.0
Methods used to determine LCso: None needed.
Methods used to determine NOEC: Shapiro-Wilk's, Bartlett’s (pass), Dunnett’s, ICp model; Cetis 1.9.1.
@ - * indicates significant reduction from the primary centrol group (a= 0.05).

control group

control group

conirol group mean

control group

mean survival e dry weight per A
oroportion survival % CV survivor (mg) dry weight %CV
0.975 5.1 0.301 10.0

Comments: NA = not applicable. SD = sample standard deviafion, CV = SD+mean.
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TABLE 7 - Additional Toxicity Test Information
7.1 Standard Reference Toxicant (SRT) Test results {control charis are attached).

Reference Toxicant Test Results
Species Date | Duration | Toxicant/ | o sreemens | @ o mgor | RESUlts |Within
Diluent mean dry weight (mg} control
limits?
C. dubia* 10/15/19- | 7 days NaCl/ 100 36.4 young 1Cas: yes
10/22/19 MHRW 1.370 g/t
P. promelas * | 10/15/19- | 7 days KCl/ 100 0.274 mg ICas: yes
10/22/19 DMW 0.974 g/l

* chronic test.
Acute SRT charts maintained for acute test protocols only. For test dates 10/17-19/19, C. dubia 48-hr LCs0 = 2.44
g NaCl/L MHRW at 25°C; 10/17-21/19, P. promelas 96-hr LCs = 7.86 g NaCl/L MHRW at 25°C.

7.2 Indicate below any other relevant information that may aid in the evaluation of this
report. Include any deviations from EPA methodology that were necessary for these
tests as well as any sample manipulations which were performed, such as aeration,
dechlorination with sodium thiosulfate, etc. and the justification for such manipulations
or deviations. Attach additional pages as needed. *

7.2.1 Minnow growth values were calculated according the most recent edition of U.S. EPA's
manual (4™ edition), which calculates growth as mean dry weight per fish using the
number of specimens exposed rather than the number of survivors.

7.3  Summary of test restuilts:

WET endpoints for Towamencin MA; 11/2019
sampling period: 11/03-08/1 9

C. dubia acute endpoint: 48-hour LCso = >100% effluent, TUa = <1.0
C. dubia chronic endpoints: NOEC= 100% effluent
LOEC= >100% effluent
Ch V= >100% effluent
TUe= 1.0 as 100+-NOEC
|Cas = >100% effluent (TU; as 100+1Czs = <1.0)
TIWC = Pass (survival and reproduction)
P. promelas acute endpoint: 48-hour LCso = »100% effluent
' 96-hour LCsp = >100% effiuent; TU. =<1.0
P. promelas chronic endpoints: NOEC= 100% effluent
LOEC= >100% effluent
Ch V= >100% effluent
TUc= 1.0 as 100+NOEC
[Cos = >100% effluent (TU; as 100+1Czs = <1.0)

TIWC = Pass (survival and growth)



LCso =

TUa =
NOEC =
LOEC =

ChV=

TUc

[Cos =

ATTACHMENTS

Chain-of-Custody/Sample Submission form(s).
Bench sheets and data analysis.
Standard Reference Toxicant (SRT) Control Charts

TERMS o

median lethal effluent concentration = concentration that would kill half of the
exposed specimens for a specified exposure period

Acute Toxicity Unit = 100+48-hour or 96-hour LCsg
No Observed Effect Concentration

Lowest Observed Effect Concentration

Chronic Value = square root of NOEC*LOEC
Chronic Toxicity Unit = 100+NOEC

Inhibition Concentration = concentration that would cause a 25% reduction in
water flea reproduction or fathead minnow growth



3800-FM-BPNPSM0485 Rev. 10/2013 COMMONWEALTH OF PENNSYLVANIA
Cover Sheet DEPARTMENT OF ENVIRONMENTAL PROTECTION
=% pennsylvania BUREAU OF POINT AND NON-POINT SOURCE MANAGEMENT

\ ﬁ’ DEPARTMENT OF ENVIRONMENTAL
PROTECTION

WHOLE EFFLUENT TOXICITY (WET) TEST SUMMARY REPORT
COVER SHEET

NPDES Permit Number: PAC039004 Facility Name: Towamencin MA
Species Tested: BX| Ceriodaphnia dubia O] Pimephales promelas Test Type: X Chronic: [ Acute
Re-Test? [] Yes No (If Yes, indicate the date of original test completion: )

SAMPLE INFORMATION

Date/Time Sampie Source Temperature Holding Time Chlorine - ‘Dech[orin'ated?
1. 11/04/19-0800 001 1.5°C <36 hrs 0.152 mg/L []Yes No
2. 11/06/19-0800 001 1.0°C <36hrs 0.180 mg/l. []Yes No
3. 11/08/19-0800 o001 1.8°C <36hrs 0.134 mg/l. ] Yes No
TEST CONDITIONS
Date/Time of Test Initiation: 11/05/19-1300 Date/Time of Test Termination: 11/12119-1300
X Renewal Test 7] Non-Renewal Test Frequency of Renewals: daily
Dilution Series: 24, 48, 72, 96, 100 Target Instream Waste Concentration (TIWC): 96%
Age of Organisms at Start of Tests: 13-21 hrs
Number of Replicates: 10 Number of Organisms per Replicate: 1
Source of Organisms: ESCulture Feeding Regimen; daily
Light Intensity: 50-100fc Photoperiod: 16/8 light/dark
Temperature measurements made at least once per 24-hour period? B Yes [] No {attach log sheet)
DO measured daily in at least one replicate of each concentration? B Yes ] No (attach log sheet)
Were the test chambers aerated? [[] Yes B No Rate:
pH measured daily in at least one replicate of each concentration? X ves [ 1 No (attach log sheet)

Were test acceptability criteria in the EPA method met? Yes [ No i
Were there any modifications to or deviations from EPA methods (if Yes, explain on separate sheet)? []Yes [X No

DILUTION / REAGENT WATER

Date of Last Test for Chemistry: 11/06M19 Conductivity: 296 umhos/cm
pH: 7.3 TRC: <0.02 mg/L
CONTROL RESULTS

Ceriodaphnia dubia Pimephales promelas
Survival: 100% Survival:
Percent that produced 3 broods (if applicable): 90 % Mean Dry Weight of Survivors (if applicable);
Young per Surviving Female (if applicable): 29.0

REFERENCE TOXICITY TESTS
Date of most recent test: 10/15/19 Same conditions as test? [ Yes [ No

Were test acceptability criteria in the EPA method met? [ Yes [ No

TEST RESULTS
Control compared to: I TIWC Dilution  [] Other: '
Survival: [ Pass M Fail Growth: [] Pass [] Fail Reproduction: [ Pass ] Fail

| certify under penalty of faw that [ have personally examined and am familiar with the information submitted herein; and based on my inguiry of
the individuals personally responsible for obtaining the information, | believe the attached information is true, accurate and complete. |1 am aware
there are significant penaities for submitting Wurmat'on, including the possibility of fine or imprisonment as provided by 18 Pa. C.S. §4504.

Katherine L. Hansler o 1142219 68-01628

Name of Laboratory Manager Signatlire of Yaboratory Manager Date DEP Lab 1D No.



3800-FM-BPNPSM0485 Rev. 10/2013 COMMONWEALTH OF PENNSYLVANIA
Cover Sheet DEPARTMENT OF ENVIRONMENTAL PROTECTICN
pennsylvania BUREAU OF POINT AND NON-POINT SOURCE MANAGEMENT

DEPARTMENT OF ENVIRONMENTAL
PROTECTION

WHOLE EFFLUENT TOXICITY (WET) TEST SUMMARY REPORT
COVER SHEET

NPDES Permit Number: PA0D39004 Facility Name: Towamencin MA '
Species Tested: [] Ceriodaphnia dubia Pimephales promelas Test Type: X Chronic [1 Acute
Re-Test? [[] Yes No (If Yes, indicate the date of original test completion: )

SAMPLE INFORMATION

Date/Time Sample Source Temperature Holding Time Chlorine Dechlorinated?
1. 11/04/19-0800 001 1.5°C <36 hrs -0.152 mg/l. B Yes []No
2. 11/06/19-0800 001 1.0°C <36hrs 0.190 mg/l X Yes [INo
3. 11/08/19-0800 001 1.8°C <36hrs 0.134 mg/L Bd Yes [1No
TEST CONDITIONS
Date/Time of Test Initiation: 11/05/19-1430 Date/Time of Test Termination: 11/12/19-1430
Xl Renewal Test [1 Non-Renewal Test Frequency of Renewals: daily
Dilution Series: 24, 48, 72, 96, 100 Target Instream Waste Concentration (TIWC):; 96%
Age of Organisms at Start of Tests: <24hrs
Number of Replicates; 4 . Number of Organisms per Replicate: 10
Source of Organisms: ESCulture Feeding Regimen: daily
Light Intensity: 50-100fc Photoperiod: 16/8 light/dark
Temperature measurements made at least once per 24-hour period? Yes [1 No (attach iog sheet) '
DO measured daily in at least one replicate of each concentration? K Yes [C] No (aitach iog sheet)
Were the test chambers aserated? ] Yes [ No Rate:
pH measured daily in af least one replicate of each concentration? B Yes 1 No (attach log sheef)

Were test acceptability criteria in the EPA method met? (X Yes  [[] No
Were there any modifications to or deviations from EPA methods (if Yes, explain on separate sheet)? [1'Yes [X No

DILUTION / REAGENT WATER

Date of Last Test for Chemistry: 11/09/$ Conductivity: 184 pmhos/cm
pH: 7.5 TRC: <0.02 mg/L
CONTROL RESULTS
Ceriodaphnia dubia Pimephales promelas
Survival: Survival: 98%
Percent that produced 3 broods (if applicable): %  Mean Dry Weight of Survivors {if applicable): 0.301
Young per Surviving Female (if applicabile):
) REFERENCE TOXICITY TESTS
Date of most recent test: 10/15/19 Same conditions as test? (K Yes [ No

Were test acceptability criteria in the EPA method met? DX Yes [] No

TEST RESULTS
Control compared to: X TIWC Dilution  [] Other:
Survival: [X] Pass [ Fail Growth: [X] Pass ] Fail Reproduction: [ ] Pass ] Fail

| certify under penalty of law that | have personally examined and am familiar with the information submitted herein; and based on my inquiry of
the individuals personally responsible for obtaining the information, | believe the attached information is true, accurate and complete. | am aware
there are significant penalties for submitting ?nformation, including the possibility of fine or imprisonment as provided by 18 Pa. C.S. §4904,

Katherine L. Hansler /] P 1112219 68-01628

Name of Laboratory Manager " Signature of Laboratory Manager Date DEP Lab ID No.



DEP Whole Effluent Toxicity (WET) Analysis Spreadsheet

Type of Test Chronic
Species Tested Cericdaphnia
Endpoint Reproduction
TIWC (decimal} 0.96

No. Per Replicate 1

TST b value
TST alpha value

Test Completion Date

0.75
0.2

Replicate | 1111212019
No. Control TIWC
1 20 7
2 24 26
3 27 35
4 31 38
5 27 34
6 33 36
7 H 33
8 30 23
9 36 32
10 31 0
11
12
13
14
18
Mean 29.000 26.400
Std Dev. 4.619 12.989
# Replicates 10 10
T-Test Result 1.0939
Deg. of Freedom 12
Critical T Value 0.8726
Pass or Fail PASS
Test Completion Date
Replicate I l
No. Control TIWC
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
Mean 0.000 0.000
Std Dev,
# Replicates
T-Test Result

Deg. of Freedom
Critical T Value
Pass or Fail

Facility Name

Towamencin MA

Permit No.

PADQ39004

Test Completion Date

Replicate |

No.

Control

TIWC
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Mean
Std Dev.
# Replicates

T-Test Result

0.000

Deg. of Freedom
Critical T Value

Pass or Fail

0.000

Test Completicr Date

Replicate |

No.

Control

TIWC

e~ O O B W N
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-
(=
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-
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-
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Mean
Std Dev.
# Replicates

T-Test Result

Deg. of Freedom
Criticat T Value
Pass or Fail




DEP Whole Effluent Toxicity (WET) Analysis Spreadsheet

Type of Test Chronic
Species Tested Cericdaphnia
Endpoint Survival
TIWC (decimal) 0.96

No. Per Replicate 1

TST b value 0.75

TST alpha value 0.2

Test Completion Date

Replicate

11412/2019

No.

Control

TIWC

-k

[

@~ bW N

w

Y
(=]

b |t [k | b | [t |t [k | ma

olala|lalalalalal=

-
Py

12

13

14

18

Mean
Std Dev.
# Replicates

T-Test Result

1.000
0.000
10

Deg. of Freedom

Critical T Value
Pass or Fail

PASS

0.800
0.422
10

Test Completion Date

Replicate |

No.

Control

TIWC

W~ oA WM =

o]

10

11

12

13

14

15

Mean
Std Dev.
# Replicates

T-Test Result

0.000

0.000

Deg. of Freedom
Critical T Value
Pass or Fail

Facility Name

Towamencin MA

Permit No.

PAQ039004

Test Completion Date

Replicate

No.

Controt

TIWC

g R - W N SR SR

ey
ha

pore
[

Py
-

ey
T

Mean
Sid Pev.
# Replicates

T-Test Result

0.000

Deg. of Freedom
Critical T Value

Pass or Fail

0.000

Test Completion Date

Replicate ]
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No.

Controt

TIWC
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-
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-
-

Y
i3

13

14

16

Mean
Std Dev.
# Replicates

T-Test Result

Deg. of Freedom
Critical T Value
Pass or Fait




DEP Whole Effluent Toxicity (WET) Analysis Spreadshest

Type of Test
Species Tested
Endpoint

TIWC (decimal)
No. Per Replicate
TST b value

TST alpha value

Chronic

Pimephales

Survivat

0.986

10

0.75
0.25

Test Complietion Date

Replicate |

1112/2019

Control

TIWC

1

i

0.9

1
1 1
L i

j“o‘moo-aa:m-pmm-sg

s
[+

-
o

-—h
a

[y
[4,]

Mean
Std Dev.
# Replicates

T-Test Result
Deg. of Freedom
Crifical T Value
Pass or Fail

0.975
0.050

1.000
0.000
4 4

26.1497
3
0.7649
PASS

Test Completion Date

Facility Name

‘Towamencin MA

Permit No.

PAQ039004

Test Completion Date

Replicate I

No.

Control

TIWC

Replicate |

No. Control

TIWC

Q0 =~ o oW N -

w

-
[=3

Py
-

-
L)

-
w

—
E:N

Y
o

Mean
Std Dev.
# Replicates

T-Test Result
Deg. of Freedom
Critical T Value
Pass or Falil

0.000

0.000

0~ AW N

w

-
(=]

-
=y

12

13

14

16

Mean 0.000 0.000
Std Dev.

# Replicates

T-Test Resuit
Deg. of Freedom
Critical T Value
Pass or Fail

Test Completion Date

Replicate !

No. Control TIWC

L5 @O N® G bW

-
N

13

14

18

Mean
Std Dev.
# Replicates

T-Test Resuli
Deg. of Freedom
Critical T Value
Pass or Fail




DEP Whoie Effluent Toxicity (WET) Analysis Spreadsheet

Type of Test
Species Tested
Endpoint

TIWC (decimatl)

Chronic

Pimephales

Growth

0.96

No. Per Replicate
TST b value
TST alpha value

10

0.75
0.25

Test Completion Date

Replicate i 111272019
No. Control TIWC
1 0.309 0.348
2 0.286 0.381
3 0.32 0.367
4 0.257 0.317
5
&
7
8
9
10
1
12
13
14
15
Mean 0.293 0.356
Std Dev. 0.028 0.031
# Replicates 4 4
T-Test Result 7.2340
Peg. of Freedom 5
Critical T value 0.7267
Pass or Fail PASS
Test Completion Date
Replicate
No. Cantrol TIWC
1
2
3
4
5
B
7
8
9
10
11
12
13
14
15
Mean 0.000 0.000
Std Dev.
# Replicates

T-Test Result
Deg. of Freedom
Critical T Value
Pass or Fail

Facility Name

Towamencin MA

Permit No.

PAQ039004

Test Completion Date

Replicate |

No.

Control

TIWC

20D O s W N

-
ha

ury
(35

=y
k-

—_
[&:]

Mean
Sid Dev.
# Replicates

T-Test Result

0.000

Deg. of Freedom
Critical T Value

Pass or Fail

0.000

Test Completion Date

Replicate

No.

Control

TIWC

00~k W -

—_ o
- o ©

12
13
14

15

Mean
Std Dev.
# Replicates

T-Test Resull
Deg. of Freedom
Critical T Value
Pass or Fail
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EnviroScience, Inc. Cooler Receipt Form

client |0WAMEA L
Es sample ID_TOWA 1109(9 EFF
Cooler Received by: Q\A

Date Cooler Received and Opened__| |05 9
Received from: FedEX_V’_ UPS___Client Drop Off ES Courier

1. Were custody seals on the outside of cooler? Yes No
Were custody seals signed, dated and intact? Yes No \/

2. Did Chain of Custody {COC) accompahythesamples? Yes No

3. Were the COC's signed in the appropriate places? Yes_\/ No
If No explain

4. Woas the sample time and date filled in correctly? Yes_\_/_ No__

5. Sample “i‘emperature upon receipt . ‘ { 6 °C

6. Did éll sample container labels match the sampigs Written on the COC? Yes __No ‘/
Were the sample containers in good condition? . Yes_ V. No__

7. Was sufficient quantity received to perform indicated tests? Yes_j/___ No

8. Was this sample received within re_quired holding time? Yes "/ No______

Explain any discrepancies or client notifications that occurred regarding this

sample: N\D ‘QMB 0N (ues

5070 Stow Road

Stow, Ohio 44224

Phone (330) 688-0111; 1-800-940-4025
Fax (330) 688-3858

=nhviroScience

g Excelience In Any Environment
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EnviroScience, Inc. Cooler Receipt Form
ClientTﬂf\)ﬂmﬁﬂC\V\ M.A.
ES Sample ID TDWR \\D/H'ﬂ ‘6‘9\6

Cooler Received by: O (E 4
Date Cooler Received and Opened {17} U
Received from: FedEX_Z UPS____Client Drop Off_____ES Courier_____

1. Were custody seals on the outside of cooler? Yes No
Were custody seals signed, dated and intact? Yes No

.
N

2. Did Chain ofCUstody(COC)accompanythesamples? Yes % No

3. Were the COC's signed in the appropriate places? Yes No__ 3(
If No explain glg MAOD (0 “coedd fom pox

4. Was the sample time and date filled in correctly? Yes K No

5. Sample Temperature upon receipt ] (' °C

6. Did all sample container labels match the samples written on the COC? Yes No ~
Were the sample containers in good condition? CYes_ X No_

7. Was sufficient quantity received to perform indicated tests?  Yes >< No

8. Was this sample received within required holding time? Yes__ Y No

Explain any discrepancies or client notifications that occurred regarding this
sample:

CoNNAS NG T[awe\ed

5070 Stow Road
Stow, Ohio 44224

- Phone (330) 688-0111; 1-800-940-4025
Fax (330) 688-3858

-nviroScience

xcellence In Any Environment
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EnviroScience, Inc. Cooler Receipt Form

Client_Jpu 2 M epri vy

ES Sample ID____ L/ SIA-
Cooler Received by:_ { é

Date Cooler Received and Opened 1 fOQf 14
Received from: FedEX___ _MPS___ Client Drop Off ES Courier

1. Were custody seals on the outsidé of cooler? Yes No_
Were custody seals signed, dated and intact? Yes No -
2. Did Chain of Custody (COC) accompany the samples? Yes. =~  No

7

3. Were the COC's signed in the appropriate places? Yes No
If No explain
4. Was the sample time and date filled in correctly? Yes_ [/ No

5. Sample Temperature upon receipt \ - %/ °C

6. Did all sample container labels match the samples written on the COC? Yes ._—~No
Were the sample containers in good condition? . Yes__— No

7. Was sufficient quantity received to perform indicated tests? Yes. —— No
8. Was this sample received within required holding time? Yes_ / No

Explain any discrepancies or client notifications that occurred regarding this
sampie:

5070 Stow Road

Stow, Ohio 44224

Phone {330} 688-0111; 1-800-940-4025
Fax {330) 688-3853

Excellence In Any Env;ror}ment




EnviroScience Inc. Ceriodaphnia dubia Survival and Reproduction; EPA 1002.0: pg. 1 of

Proiect ID: | TOWA 1094 | Start Date: | 11051 Time: | 200

Permit No.: f/‘(’OO 5q 00 (‘f End Date: [RAWALS Time: | 3O
Diluent: MH&’

Replicate Number | # Dead/
Adulls | ¥ Adversely

Day 1 2 3 1,4 15 6 7 ] 8 9 10 Affected

AAAAANAAANA Aip [0 1O
A AAAAAL— 00 s
03 109 |99 109109109 |o9]| 09l08109 | 10| © , ©
o4 1091¢5 [c9|F 02 |89 | 10 | 1 <
29 [6Y1(9[791 9179159 183149149 |10 | (O 1 ©
O 43 18> 03199 [ 143 [N M908 | v ] o o)
ballg 1% 1Unli20 1150 |74 |ilg 88144 [i0 | 0 , U
Totals 20 | |77 1301273231130 |36 <] [x- 249.0

Number of Broods L LI 3 % S 3 5 5|3 Cv= ‘ng

MHE-

MU P- N PP N [PR IO
<
3
-
=
)
Ry

Replicate Number | # Dead/

Adults | # Adversely
Day 1 2 3 4 5 6 7 8§ |9

Affected
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2 : 110
AAAAANAAAN AT A AT
09| (G

8%

MHE + ST

09109 109104109109 |09 |09 |09 (0
" ' 69 | %) 09 %

V[ OYHY (54 HI) 4o (48]0 4| (4 | 1
B 1149 119 49 124 V29119 115349 1135 | 10
100, 150\14a 301170\ 12015 | 70010 1] l )
Totals Z;;J 55 7/Ci 37 ?)%J 30 Sb BG’/ BG X= Z)Z;L{q
cv=]3.3

Number of Broods
Replicate Number | # Dead/

Addlts | 4 Adversely
9 10 Aﬂ'ected
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EnviroScience Inc. Ceriodaphnia dubia Survival and Reproduction; EPA 1002.0: pg.< of q_

Proiject ID: WNP‘ Start Date: ”0514
Permit No.:
Replicate N::i?ﬁtesr # Dead/
pay | 1|2 |3 )4 ]s | 6] 7] 8] 910 i;’;ﬁ;ﬁ?‘*’y
1 1A 11101 0 0
NP P e e s - ~1—1 10l O , ©
Ug, ; [Olololalolololonloliol © o
« (0410 [0lolololClololiolo o
s | /1017191716l /711010 ;=
s AR [BIR 1] 0] o d
+ e Y 15 1A i 15 17 20118 |iv 10 0O , 0
Totals \3(;/ j@ L!Ll L” 35 57 :’)\ff Séf 33 33 = 3(;? L'
Number of Broods :5 5 3 S 15 5 3 3 5 5 h go
Replicate N::"L‘LC: # Dead/
pay | 1|2 |3 |4 |5s5s|6|7]s8]|09] 10 ersely
N AAAAAN AN AT101 O ¢/
O 0 e P P P P R N S NS
120 s [JOCIo[0[DIOIO[G[oNO] o, ©
« Ol ol olo o0l iol< 2,
s [S1C108[T7]s[5[Fl6]e] (0] o, X
s | WHOIR DI A N3 13 | 10| o &
» o g v itz A 24 7ohs lia [l 0 0
Totals 21| 3 3L 17 |3T [HO |3 Y] (3757 1%=35.7
Number of Broods 13 5 > 3 3 3 ?) 5 313 CV= ]L‘ %8
Replicate N:gl‘;;r # Dead/
by | 12 |3 [alslel|7]|s]|o]0 ! verscly
N AAAA A NAAATND] O O
\ 2 | AAAAAST T LAAAA O] o o
1. s O IOOIOOIOIDIOIO] Q] &/ <2
IRV PP <Al VTN
s (R3] 71HIS 4 2135 PR 0] S H
s | LY zl3lalpio [V 10 2 /=
7 A oG I M 14 1o NS |y 10 | 2- +
Totals 7 ?,Lﬁ 5"5 5_% 3» 5u 53 7,5 ST Q X= Z,(ng
Number of Broods i L] ?) 3 5 ?3 3 3 O CV= qq7/0




EnviroScience In¢. Ceriodaphnia dubia Survival and Reproduction; EPA 1002.0: pg..3 of 4

Proiect TD: | JDIA Start Date: | 110519
Permit No.:
Replicate N:?‘;ler # Dead/
by | 1|23 |45 |6l 7] 8[9]10 "~ iﬁ;ﬁ;ﬁ?’y
N AAAAAAANAAAALD] D 1D
. 2 A A A O] o o
mO/ s [ Ololololelolel ojolo] 2] o
s 10 101010101010 |1zl | DIC &
s 1410351713156 [T 1010 =
s 151 el poh [O11H 5] w| T «)
e IS 1 e [20[1e[19liS [10 [ VU O
Totals 25130174 |9 |38 13534 | 155732 [x= 30.6
Number of Broods 5 5313 5 313512353 |ov= 5.0 Cf
Replicate N:??;f # Dead/
Day 1 2 3 4 5 6 7 8 9 10 " #AgAf;l;::jse!y
1 /
2 !
3 /
4 /
5 /
6 /
7 /
Totals X=
Number of Broods CV=
Replicate N::jﬂ‘?g # Dead/
Day 1 2 3 4 5 6 7 8 9 10 “ ig:;z:lsdy
1 /
2 /
3 /
4 /
5 /
6 /
7 /
Totals X=
Number of Broods CvV=




EnviroScience Inc. Ceriodaphnia dubia Survival and Reproduction; EPA 1002.0: pg. L{_ of _U_

Project ID: 10 I\j/ﬂf Start Date: | | mSM

Permit No.: Q\\J

Brood Board Information:

Replicate vl 213l als el 7] s8] 9] 10 |mBufitdd At®

, . _ . . Dae:”f)‘“‘?
gy o0 g |63 {5y 57|10 |15 |1k | 17 P

Test Information:

Day Initiation Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

YAT Bach# | igoyd [T & 102014 AT g [YATD 10919 ”‘ﬁE S (o2l *‘dfoz\m
Algae Batch # A%&Lgﬁ N%glb’lﬁﬂ P‘%C”b%{q K E%'ﬂ%ﬁ “U{ﬁ‘f N‘GP‘HMM leﬁ'ﬂﬁ

Solution Temperature °C for Initial (I) and Final (F) solutions

1 |1 |1 Fi{1 Fl|ly ®|1 F|1 F| F
MHE. M) \to gh-p oo 0 D iy D QW0 | 24D oD lpuo Qo | Ruo
MHEFST | oh [0 14 [0 240 (940 019D PHO| o 240 lawe 2 | duo
A, JHD e A p | Jeo o | A4l o VAP U] 240 24D [Ruo o | Suo
M. D[P0 -0 (30 50 |ayh Mo 2D GUO| LD D e M | B
A I [H.0 440 |70 0 | J40 4D [HD M0 | QYD 24D [0 20 | su0
/- SH) e ’iMG dyv Eo?LkD U 44D 94(!3’91{0 M ggﬂ‘ﬂ) o P | 9y-d
100/ D e ho o Juo | MO J10 |0 Jyp| 0 849 |puo gue | dUO

Test Level:

—— 515 | 1230 | 5 00115 55 | 134D |in 35 (11500
«transfer \[ Lﬂﬂé'mﬂ t/ 1/ \/ \/
nitials TM M M ik ¥9) TM W AC

Initial is the initiation temperature, or the temperature of the new board C. dubia are being transferred into.

Comments Section:

Day Date Comments Initials

Key M=Missing, D=Dead, KIT=Killed in transfer, m=empty, g=gravid, y=eyed, r=releasing, N=Sample number, A=Adversely affected



CETIS Analytical Report

Report Date:
Test Code:

19 Nov-19 12:05 {p 1 of_'l)
4CBEC261 | 12-8442-4289

Ceriodaphnia 7-d Survival and

Reproduction Test

EnviroScience

T,
Analysis ID:  03-0715-8257 Endpeint: 7d Survival E?t‘e”) CETIS Version: CETISv1.8.1
Analyzed: 19 Nov-19 12:04 Analysis: ...STP-2xKContingency Tables Official Results: Yes
Sample ID: 15-6087-4960 Code: 5D0ASGT70 Client: Towamencin
Sample Date: 04 Nov-19 08:00 Material: POTW Effluent Project:
Receipt Date: 05 Nov-19 10:15 Source;  Discharge Monitoring Report
Sample Age: 25h Station: 001
Data Transform Alt Hyp NOEL LOEL TOEL TU
Untransformed C>T 100 >100 nfa 1
Fisher Exact/Bonferroni-Holm Test
Control vs Group Test Stat P-Type P-Value Decision{o:5%)
Dilution Water 24 1.0000 Exact 1.0000 Non-Significant Effect
48 1.0000 Exact 1.0000 Non-Significant Effect
72 1.0000 Exact 1.0000 Non-Significant Effect
96 0.2368 Exact 1.0000 Non-Significant Effect
100 1.0000 Exact 1.0000 Non-Significant Effect
Data Summary
Conc-% Code NR R NR+R PropNR PropR %Effect
0 D 10 0 10 1 0 0.0%
24 10 0 10 1 0 0.0%
48 10 0 10 1 0 0.0%
72 10 0 10 1 0 0.0%
95 8 2 10 0.8 0.2 20.0%
100 10 0 10 1 0 0.0%
7d Survival Rate Detail
Conc-% Code Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 D 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.06000 1.0000 1.G000
24 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
48 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
72 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
96 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000
100 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
Graphics
10 ° ® ] ] (] e
aa ]
2 ar
2
-.g 05
? as
Lird
41
an 1 1 ] 1 1 1 ]
a0 FLl ] 1 % 100 100
Conc+t
003-273-898-8 CETIS™ v1.9.1.8 Analyst: QA:




CETIS Analytical Report

Report Date:
Test Code:

19 Nov-19 12:05 (p 1 of 2)
4CBEC261 | 12-8442-4289

Ceriodaphnia 7-d Survival and Reproduction Test

EnvirgScience

Analysis ID:  21-4343-7064 Endpoi Reproductlon } CETIS Version: CETISv1.8.1
Analyzed: 19 Nov-19 12:04 Analy5|s ric-Control vs Treatments Official Results: Yes
Sample [D:  15-6097-4960 Code: 5DOASEY0 - Client: Towamencin
Sample Date: 04 Nov-19 08:00 Material: POTW Effiuent Project:
Receipt Date: 05 Nov-19 10:15 Source: Discharge Monitoring Report
Sample Age: 2%h Station: 001
Data Transform Alt Hyp NOEL LOEL TOEL TU PMSD /
Untransformed C>T i00 - > 100 n/a 1 2739% ¥V
Steel Many-One Rank Sum Test
Control VS Conc-% Test Stat Criticat Ties DF P-Type P-Value Decision{a:5%)
Ditution Water 24 138 75 2 18 Asymp 1.0000 Non-Significant Effect
48 144.5 75 3 18 Asymp 1.0000 Non-Significant Effect
72 141.5 75 2 18 Asymp 1.0000 Non-Significant Effect
a6 112 75 2 18 Asymp 0.8455 Non-Significant Effect
100 119.5 75 3 18 Asymp 0.9889 Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 944.933 188.987 5 3.14 0.0147 Significant Effect
Error 3249.8 60.1815 54
Total 4194.73 59
Distributional Tests
Attribute Test Test Stat Critical  P-Value Decision{a:1%)
Variances Bartlett Equality of Variance Test 18.79 15.08 0.0049 Unequal Variances
Distribution Shapiro-Wilk W Normality Test 0.8856 0.9459 9.1E-06  Non-Normal Distribution
Reproduction Summary
Conc-% Code Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 D 10 29 257 323 305 20 36 1.461 15.93% 0.00%
24 10 36.5 30.65 42.35 39 17 45 2.587 22.42% -25.86%
48 10 36.4 33.46 39.34 36 30 44 1.301 11.30% -25.52%
72 10 35.7 3.9 39.5 36.5 24 42 1.68 14.88% -23.10%
95 10 264 17.11 35.69 325 0 38 4.107 49.20% B.9T%
100 10 306 25.11 36.09 325 15 39 2.428 25.09% -5.52%
Reproduction Detail
Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4 Rep § Rep & Rep 7 Rep 8 Rep 9 Rep 10
0 D 20 24 27 Y| 27 33 31 30 36 3
24 17 34 30 44 45 36 39 39 40 41
48 36 30 44 41 35 37 36 38 33 33
72 24 36 32 42 32 40 36 41 37 37
96 7 26 ' 35 38 34 36 33 23 32 0
100 23 31 24 38 38 33 34 15 37 32
003-273-898-8 CETIS™v1.9.1.8 Analyst: QA:




CETIS Analyticai Report Report Date: 18 Nov-18 12:05 (p 2 of 2)

Test Code: 4C8EC261 | 12-8442-4289
Ceriodaphnia 7-d Survival and Reproduction Test ‘ EnviroScience
Analysis 1D:  21-4343-7064 Endpoint:  Reproduction CETIS Version: CETISv1.91
Analyzed: 19 Nov-19 12:04 Analysis: Nonparametric-Controi vs Treatments Official Results: Yes
Graphics
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CETIS Ana[ytica| Report Report Date: 18 Nov-19 12:05{p 1 of 1)

Test Code: 4CBEC261 | 12-8442-4289
Ceriodaphnia 7-d Survival and Reproduction Test EnviroScience
—
Analysis ID:  08-1091-8837 Endpoint:@_/’ CETIS Version:  CETISv1.9.1
Analyzed: 19 Nov-19 12:05 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Sample ID:  15-6097-4560 Code: 5DOASGT0 Client; Towamencin
Sample Date: 04 Nov-19 08:00 Material: POTW Effiuent Project:
Recelipt Date: 05 Nov-19 10:15 Source:  Discharge Monitoring Report
Sample Age: 29h Station: 001

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL Method

Linear Linear 1595469 1000 Yes Two-Point Interpolation

Point Estimates

Level % 95% LCL 95% UCL TU 95% LCL  95% UCL

IC25 >100 n/a nfa < nfa nfa

Reproduction Summary g Calculated Variatg o

Cone-% Code Count Mean Min Max Std Err Std Dev CV% %Effect
0 D 10 29 20 36 1.461 4.619 15.93% 0.0%

24 10 36.5 17 45 2.587 8.182 22.42%  -25.86%
48 10 36.4 30 44 1.301 4,115 11.30%  -25.52%
72 10 35.7 24 47 1.68 5.314 14.88% -23.1%
96 10 26.4 0 38 4.107 12.99 49.20%  8.97%
160 10 30.6 15 39 2.428 7.677 25.09% -5.52%

Reproduction Detail

Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 D 20 24 27 3 27 33 31 30 36 31
24 17 34 30 44 45 36 39 39 40 41
48 38 30 44 41 35 37 36 39 33 33
72 24 36 32 42 32 40 36 41 37 1 ar
96 7 26 35 38 34 36 33 23 32 0
100 23 31 24 39 38 33 34 15 37 32
Graphics
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EnviroScience Inc. Pimephales promelas Survival Data; EPA 1000.0: pg. 1 of 2

Project ID: TOWA“DSIQ Start Date: | 11054 Time: | 1430
Permit No.: YMD?)‘% 00"’{ End Date: Ha \ Time: I:L%O
Hateh #: | ios @it bbue|  Origin: | £ Cuiberes Diluent: | 0mw
Rep | n # of P. promelas Mortalities / # of P. promelas Adversely Affected
1 2 3 4 5 6 7
sl o0 l0, 00019 /910,010,010 ,0
Oy 2 o, 0 0,000 ¢, (]t /] éfi ||
cIhi®e0 10,01 Ao ;oo ,0]10,01n,0
p [0 [9 0 [o,0l0,V]0,01]9 00,010,
total %'s
Dy allo {0 9 10,0 0/@0 0 0 0 10,0100
3 p |0 (0,9 |10,00,n0]0 ;0 |0 ,0 0.0 O/O
ST c o 19 010,010,010 ;019 ,0 2. 010,0
p 110 19 0 10,00, Ula ,0l® o] 2,020 0,0
fotal %'s
Al 9 |00 40 ]/[ C it
24 gl 0 [O,00,0a 010,000 Do
cllolo o 0,002 la /% 8,9 0,0 a o
p oo 0 0,000 [ 4 FiF| 22
total Ye's
allo b /910,010011 ) /,/f"_ AR YA
H% g 1o 0 ,0lOQ,010,Z10 o W Q8,0 S0
c b |9, n 10,8 0,010 010,010, 0]po
p 110, 0lOCI0,00 ,C1¢ 08,2 D
total %'s
Test Solution Temperature - °C. Key : F=initial (fresh renewal solution) , F = final (24-hr old solution)
test level: ! yi F I F I F I F I F I F F
fmy 2 Pro Pao [N AUD 1D YO D4 (29 Pbo Do M0 (MO RY.D
DwiST | 94 4O Mo I FRHOIMO Uy A 2o 240 240 | o (0| QLLD
LK 240 a0 Pro QUD YD A0 o [ 2o Pro Po | K0 k0| 540
H 4 A0 P 1249 |AL0RUOIU0 PHO P4o Poe [2He it | i Ak0| QU0
Y Do 240 R0 QORI e iBU0RHe B b RH9 [0 L2801 20D
90 Ao [aan 2o [QHDRU DRYOIAUD 22 R PO R |40 140 QU0
loq 40 [ iak0 [QH0L QU] AU BUO D o R4 e 280 1200 24010 OWV.D
270 (1356 [1we |13t | o
hitials | o 38 [ I & Al P S8 [0 /i A’N\
n# JF)




EnviroScience Inc. Pimephales promelas Survival Data; EPA 1000.0: pg. 2 of 2

Project ID: | T O/ / Start Date: | ! 05
_ W

Permit No.:

Rep | m; # of P. promelas Mortalities / # P. promelas Adversely Affected
1 2 3 4 5 6 7

Al 10 0 10,010,220 ;010 .,0 0/ U o
79\ g 0|0 /9 U/OQ/OQ/O Q.01 p. U]©,8
| ci™lg 9 10,00 000 ,06(9,0[0, 0] %,¢

pliola ,0 (O, 00,012,019, 0l 0, 0 %,

total %'s

Al 9 9 [ 0)./7) () /fo 0,0 19 ¢ D/r\i D
a¢ gl lo 0 [O,0 ;210 ,0 10 [0 NS

clb o 0 O, 010,010 ,019 ,0(0, i)

p 10O ,0 0/0%/1’0 0,010,009, 0]

total %'s

alle 9 9 10,0k 019 9 1] ! | 4 | 4
100 g0 19 010,010 /10,9 [( /Q’ (. () | GO

c|® B /9 O/OO/OQ 0o 0100 oo

p o |0 ,0 |O,0 U plo ,0l6,0] 0,0 oo

total %'s

A / / / / / / /

/ / / / / / /

C / / / / / / /

D / / / / / / /

total %'s

Comments / Corrections:

Day Date Comments Initials




CETIS Ana!ytical Report Report Date: 19 Nov-19 12:18 (p 1of 4)
Test Code: 6C5D81AC | 18-1806-7372
Fathead Minnow 7-d Larval Survival and Growth Test— EnviroScience
Analysis [D:  00-5064-6012 Endpgiff: 7d SuvivalRate > CETIS Version: CETISV1.9.1
Analyzed: 19 Nov-18 12:18 Analyzlis;_Earametric’:Control vs Treatments Official Resuits: Yes
Sample |ID:  17-5003-7282 Code: 684F7322 Client: Towamencin
Sample Date: 04 Nov-18 08:00 Material: POTW Effluent Project:
Receipt Date: 05 Nov-19 10:15 Source: Discharge Monitoring Report
Sample Age: 30h Station: 001
Data Transform Alt Hyp NOEL LOEL TOEL TU PMSD
Angular (Corrected) C>T 100 >100 n/a 1 9.86%
Dunnett Multiple Comparison Test s S
Control vs Conc-% Test Stat Critical MSD DF P-Type P-Value Decision{a:5%)
Dilution Water 24 1.178 2407 0.156 & CDF 0.3467 Non-Significant Effect
48 0 2407 0.156 6 CDF 0.8333 Non-Significant Effect
72 0.628¢ 2407 0.156 6 CDF 0.5903 hon-Significant Effect
96 -0.6289 2407 0.156 6 CDF 0.9554 Non-Significant Effect
100 0 2.407 0.i56 6 CDF 0.8333 Non-Significant Effect
ANOVA Tabie
Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)
Between 0.032643 0.0065285 5 0.7777 0.5785 Non-Significant Effect
Error 0.151103 0.00832486 18
Total 0.183746 23
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision{a:1%)
Variances Levene Equality of Variance Test 4.164 4.248 0.0109 Equal Variances
Variances Mod Levene Equality of Variance Test 1.57 4.248 0.2188 Equal Variances
Distribution Shapiro-Wilk W Normality Test 0.9008 0.884 0.0224 MNormal Distribution
7d Survival Rate Summary
Conc-% Code Count Mean 95% LCL 95% UCL Median Min Max StdEr CV% %Effect
0 D 4 0.9750 0.8954 1.0000 1.0000 0.9000 1.0000 0.0250 5.13% 0.00%
24 4 0.9250 0.7727 1.0000 0.9500 0.8000 1.0000 0.0479 10.35% 5.13%
48 4 0.9750 0.8954 1.0000 1.0000 0.9000 1.0000 0.0250 5.13% 0.060%
72 4 0.95G0 0.8581 1.0000 0.9500 0.9000 1.0000 0.0289 6.08% 2.56%
a6 4 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.00% -2.56%
100 4 0.9750 0.8954 1.0000 1.0000 0.9000 1.0000 0.0250 513% 0.00%
Angular {Corrected) Transformed Summary
Conc-% Code Count Mean 95% LCL. 95% UCL Median Min Max StdErr CV% %Effect
0 D 4 1.371 1.242 1.501 1.412 1.249 1.412 0.04074 5.94% 0.00%
24 4 1.295 1.081 1.529 1.331 1.107 1.412 0.07348 11.35% 5.56%
48 4 1.371 1.242 1.501 1.412 1.249 i412 0.04074 594% 0.00%
72 4 1.331 1.181 1.48 1.331 1.249 1.412 0.04705 7.07% 2.97%
a6 4 1.412 1.412 1.412 1.412 1.412 1.412 0 0.00% -2.97%
100 4 1.371 1.242 1.501 1.412 1.248 1.412 0.04074 5.94% 0.00%
7d Survival Rate Detait
Contc-% Code Rep 1 Rep 2 Rep 3 Rep 4
0 D 1.0000 0.9000 1.0000 1.0000
24 0.9000 1.0000 1.0000 0.8000 )
48 0.8000 1.0000 1.0000 1.0000
72 1.0000 1.0000 0.8000 0.8000
95 1.0000 1.0000 1.0000 1.0000
100 0.8000 1.0000 1.0000 1.0000
003-273-898-8 CETIS™ v1.9.1.8 Analyst: QA



CETIS Ana|ytica] Report Report Date: 19 Nov-19 12:18 (p 2 of 4)
Test Code: 6C5D81AC | 18-1808-7372

Fathead Minnow 7-d Larval Survival and Growth Test EnviroScience
Analysis ID:  00-5064-6012 Endpoint: 7d Survival Rate CETIS Version: CETISv1.9.1

Analyzed: 19 Nov-19 12:18 Analysis: Parametric-Centrol vs Treatments Official Results: Yes

Angular (Corrected) Transformed Detail

Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4

0 D 1.412 1.249 1.412 1.412

24 1.249 1.412 1.412 1.107

48 1.249 1.412 1.412 1.412

72 1.412 1.412 1.249 1.249

96 1.412 1.412 1.412 1.412

100 1.249 1.412 1.412 1.412
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CETIS Analytical Report Report Date: 19 Nov-18 12:18 (p 3 of 4)
Test Code: 6CBD81AC | 18-1806-7372
Fathead Minnow 7-d Larval Survivai and Growth Test EnviroScience
= —
Analysis 1D:  09-9924-5591 Endpo‘@?—»ﬂnean Dry Weight-mg_> CETIS Version: CETISv1.9.1
Analyzed: 19 Nov-19 12:18 Anaiysis? fic-Control vs Treatments Official Results: Yes
Sample ID:  17-5003-7282 Code: 684F7322 Client: Towamencin
Sample Date: 04 Nov-19 08:00 Material: POTW Effluent Project:
Receipt Date: 05 Nov-19 10:15 Source: Discharge Monitoring Report
Sample Age: 30h Station: 001
Data Transform Alt Hyp NOEL LOEL TOEL TU PMSD
Untransformed C>T 100 > 100 n/a 1 18.54% |
Dunnett Multiple Comparison Test
Control V5 Conc-% Test Stat Critical MSD DF P-Type P-Value Decision{a:5%)
Dilution Water 24 -0.997 2.407 0.054 6 CDF 0.9826 Non-Significant Effect
48 -1.662 2407 0054 8 CDF 0.9975 Non-Significant Effect
72 -1.507 2.407 0.054 6 CDF 0.9980 Non-Significant Effect
96 -2.781 2.407 0.0564 6 CDF 0.9989 Non-Significant Effect
100 -1.018 2.407 0.054 6 CDF 0.9836 MNon-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.0085985 0.0017188 5 1.689 0.1883 Non-Significant Effect
Error 0.018331 _0.0010184 18
Total 0.0269305 : 23
Distributicnal Tests
Afttribute Test Test Stat Critical P-Value Decision{a:1%)
Variances Bartlett Equality of Variance Test 7.359 15.08 0.1953 Equal Variances
Distribution Shapiro-Wilk W Normality Test 0.9717 0.884 0.7084 Narmal Distribution
Mean Dry Weight-mg Summary
Conc-% Code Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 8] 4 0.293 0.2487 0.3373 0.2875 0.257 0.32 0.01393 951% 0.00%
24 4 0.3155 0.3003 0.3307 0.316 0.305 0.325 0.004768 3.02% -7.68%
48 4 0.3305 0.2933 0.3677 0.3235 0.312 0.363 0.01169 7.08% -12.80%
72 4 0.327 0.238 0.416 0.3135 0.278 0.403 0.02786 17.10% -11.60%
96 4 0.3557 0.3086 0.4055 0.3575 0.317 0.391 0.01563 8.79% -21.42%
100 4 0.316 02773 0.3547 0.3165 0.293 0.338 0.01216 7.69% -7.85%
Mean Dry Weight-mg Detail
Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4
0 D 0.309 0.286 0.32 0.257
24 0.31 0.325 0.322 0.305
48 0.332 0.363 0.312 0.315
72 0.334 0.403 0.283 0.278
96 0.348 0.3 0.367 0.317
100 0.297 0.336 0.338 0.293
003-273-898-8 CETIS™ v1.9.1.8 Analyst: QA:




CETIS Ana!ytical Report Report Date: 19 Nov-1912:19 (p 4 of 4)

Test Code: 6C5D81AC | 18-1806-7372
Fathead Minnow 7-d Larval Survival and Growth Test ; EnviroScience
Analysis |D:  09-8924-8591 Endpoint: Mean Dry Weight-mg CETIS Version: CETISv1.8.1
Analyzed: 19 Nov-19 12:18 Analysis: Parametric-Control vs Treatments Official Results: Yes
Graphics
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CETIS Analytical Report

Report Date:
Test Code:

19 Nov-19 12119 (p 1 of 1)
6C5D81AC [ 18-1806-7372

Fathead Minnow 7-d Larval Survival and Growth Test

EnviroScience

Analysis ID:  11-9208-1405 Endpoifit: Mean Dry Weight-m by CETIS Version: CETISvi.8.1
Analyzed: 19 Nov-19 12:18 Analysis: rInterpolation {ICPIN}) Official Resulis: Yes
Sample ID:  17-5003-7282 Code: 684F7322 Client: Towamencin
Sample Date: 04 Nov-19 08:00 Material: POTW Effluent Project:

Receipt Date: 05 Nov-19 10:15 Source: Discharge Monitoring Report

Sample Age: 30h Station: 001

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL Method

Linear Linear 649619 1000 Yes Two-Point Interpolation

Point Estimates

Level % 95%LCL 95% UCL TU 95% LCL 95% UCL
IC25 >100 nfa nfa <1 nfa n/a
Mean Dry Weight-mg Summary Calculated Variate
Conc-% Code Count Mean Min Max StdkErr StdDev CV% %Effect
0 D 4 0.293 0.257 0.32 0.01393 0.02787 9.51% 0.0%
24 4 0.3155 0.305 0.325 0.004769 0.009537 3.02% -7.68%
48 4 0.3305 0312 0.363 0.0118% 0.02338 7.08% -12.8%
72 4 0.327 0.278 0.403 0.02796 0.05582 17.10% -11.6%
96 4 0.3557 0.317 0.391 0.01563 0.03126 8.79% -21.42%
100 4 0.316 0.293 0.338 0.01216 0.02432 7.70% -7.85%
Mean Dry Weight-mg Detail
Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4
0 D 0.309 0.286 0.32 0.257
24 0.3t 0.325 0.322 0.305
48 0.332 0.383 0.312 0.315
72 0.334 0.403 0.293 0.278
96 0.348 0.391 0.367 0.317
100 0.297 0.338 0.338 0.293
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EnviroScience Inc. Pimephales promelas Growth Data; EPA 1000.0: pg. 1 of 2

Project ID: [ TOLJ A“OSW Start Date: | |10519
Permit No.: WFODSC(OO({
Conc_eu- Rep. Pan Weight Total No.
tration no. no. of(ng;m dr)((g\)vt. fish
NEEN LB 112127 0
g B | WZ LIdy78 /. /4 7¢4 Q)
DM ¢ 3 L7 | 12452 J0)
b | W L1503 izoss | (D)
A | S '-Ilﬁ?‘f% J j2295 (?8
B W ZY [ 12445
DMWSTI— T U1 LAY /1390 <)
p | WX 112555 /. /28¢c i)
T WO %311 /. 136322 Gh
s | W0 | L2110 2095 | 0
74 c | Wil LIZ3UT /14164 Aoy
b | WIT L1UB20 ), /5725 &)
NS L1074 . /1223 ()
RN 112284 /.12747 (1 %
48 [ c [Wis L2857 | 1.131e9 b))
D A l[p ”[0207 [ 16522 O)
RV L4192 /14572 Q%
. B | WIE 11%14Y (14197 R
1z T 110410 /112073 D)
b | 420 12389 /3163 (q)
VA L1925 111273 (1)
C”/ B NZZ 111257 [ 11648 @
c | 23 [ 125‘7'58 /.1295% A
b | Wzd e /. 1(93Y 00!
Initials ‘C-H (LAT JV M

Comments:

Reviewer pgs 1-2 3! Q" V4
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EnviroScience Inc. Pimephales promelas Growth Data; EPA 1000.0: pg. 2 of 2

1. pans without fish are dried at 60°C for 24 hours, and placed in deslceator to cool before they are tared on AND ER-182-A balance

Project ID: Start Date: “ 0% | 9
Permit No.:
Concen- Rep. Pan Weight Tetal No.
tration no. 1o. of pan dry wt. fish
4] (g) TN
a | W25 LU le | /. 11953 %
100 p | W26 L2427 ).13763 ),
c | Uiz [14757 /15095 Ao
b | W7g L4785 /. 15078 L0
A
B
C
D
| Initials ' YH M JV e
Quality Assurance Final-Initial (g}
a | K29 12816 1./3879
Pantare | 5 | X306 | [14%irq [, 14368
c | *R| NEST, [ 1455¢C
| > | X 22 | _1iZbl7 13615
Tnitials | Y;H | i
S Weicht swgt | Date: 111114 Swgt |Date: /1159
ca]ibe;gtions 2g 20T 2g Z.0o0oco3
g 0.99494 Ig 0.9999%
500mg 0. Y44 500mg 0.5000]
100mg 01000 100mg 0./000%
Initials ' A JV

2. pans with fish are dried at 60 °C for 24 hours, and placed in desiccator to cool before weighing on AND ER-182-A balance

Please note time of drying: Date Time Oven °C By (initials)
Pans w/fish'in oven @ I a2 15 iO (e 3 LLQ__’
Pans w/fish removed @ “ [5/ 4] /5/0 ‘ Cﬂ% m;"—

Pans w/dried fish placed in desiccator immediately upon removal from the drying oven,
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CHRONIC BIOASSAY:
INITIAL WATER QUALITY CHECKS (DO, pH, conductivity); CHLORINE, ALKATLINITY, HARDNESS DATA.

Project ID: WLU/’rHD‘JIq Permit No.: PA’OOSQOO(‘{

Test Date: HL’S 4

Sample Type: = EFFLUENT

EnviroScience No.: oA PSI4 EFF THURMNO2 141 EF0 Wﬁﬂp

D. Oxygen (mg/l-%sat)
>4 &XZ%OI(;;:? - @M gw ¢le

pH (s:1) 6-97 7.1 1.7 1

Conductivity (umhosfcm) ’ [ﬂ S§ ?7%0 5 8’30

Alkalinity (mg/l CaCO3) (3.5)70 Mﬁ{[g&;)j?/ Cfb’“?). 1%

MDL = 20 mg/l

Hardness (mng/l CaCO3) {53 ) | ?7 7/ C L{ 5} / 8 O @ v ) 7 \((

MDPL =5 mgfi

TRC; (me/h) <0.022 D151 b /ﬂ] O | 3Y

TRCA (mefh <0.02? LG.07- .07 LO.O7

Ammonia as N {mg/L) 0‘ L{ , ﬂ 70 Q Lﬁ
Tech Initials : W Wf— L@/

Methods/Instrumentation :
DO: APHA (1998) 4500-C G, YSI15100; pH: APHA (1998) 4500-H B, Orion 920A/25tar; Conductivity: APHA {1998) 2510-B, Orion 160; Hardness: APHA (1998) 2340-C;
Alkalinity: APHA (1998) 2320-B; Chlorine: APHA (1998) 4500-C1 D, HACH Auto CAT900¢

Sample Type: effluent {outfall # if more than one), upstream, downstream (NF, FF), lab water, efc.
EnviroScience No.: Tracking number from C-O-C (client code+date received+type/outfall/unique #)

Dechlorination procedure:
TRC; = total residual chlorine, initial value measured prior to dilution or use of sample.
TRCa= TRC value measured after dechlorination.

Sodium thiosulfate is used to reduce Total Residual Chlorine by dosing with 6.7 mg Naz$;0s per mg TRC.
A 6.7 mg/ml Nay8;0; solution is used; dose mls = X mg/1 * liters in sample container being treated.

Comments: Describe dechlorination/pH-adjustments including lot numbers, concentration, volumes of sodium thiosulfate or acid/base
solutions and volume of sample treated, preparation of blanks; problems associated with data collection, etc. Initial all entries along with
date/time/sample #, Attach additional pages if necessary.

o

PAD4_Group\800_LAB\Bioassay\Testforms\CHRONICS\Non-OH_Chranic\ChronicPPhugNonOHx9.doc



IC26 - g NaCHL

LG50 - git. NaGl

i5

0.5

EnviroScience QC Chart - Cericdaphnia dubia

Chronic Toxicity Endpoint - Reproduction IC .
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Bepia

Oct-18 | Nov-15 | Dee-186

Jan-18

Feb-19

Mar-19

Apri8

May-19

Jun-18

Juk-18

Aug-15 | Sep-18

QOct-18

c25

1068

0.7628

1,338

08182

1.052

0.7881

0.8076

CUmh ean

101263

0.88173

0.95038

0.95609

0.85014

0.654

097287

07643 | 1145 | 0.8341
0.98585)|0.08455] 0.9588

1346

29711

1,068

08SE]

1.245

0.7565

1114

0.7289 | 1.308

1.37

0.5738

0.97717

0.98513

0.99265

1.03002

1.00805

1.00875

0.53015 1 1.00445

1.01795

upper limit

1.53445

1.53627

153113

1.4B978

1.45604

1.45367

1.43200

1.40155

139786

1.34566

137835

1.39178

1.40037

135624

1.3752

1.3645

1.36604

1.36548| 1.40578

1.44852

ioweer limit
v

0.44081
D.28234

0.42715

047062

044239

0.44423

Q45433

05337

0.57014

0.57113

0.57494

0.56785

0.56262

0.57189

0.58507

0.68484

0.6518

0.65149

0.61481(0.60311

0.58507

0.268243

.28082

0.26884

0.26823

0.26188

0.23508

0.2108¢

0.20985

0.20048

0.20847

0.21176

0:21003

020328

0.16756

0.1768

0.17708

0.18953 10.19878

0.21213

EmviroSeience QC/SRT Chart rev. 10/23/19

Test Date

EnviroScience QC Chart- Cerfodaphnia dubia
Chronic Toxicity Endpoint - Survival LC50
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Tests conducted with MHRW
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18-0ct

LC50

2083

2.124

21421

2121

2121

2521

1.865

2.521

1978

2205

2121

1.87%

211

2121

2128

2121

1879 | 2121

2121

lcummean

2.00815

207875

207815

2.6655

2.0691%

208015

207505

2.08215

207505

2.07925

2.07025

2.08585

21043

21013

21013

21013

2.0842 | 2.0942

20042

upper

2.31648

231646

231648

228114

2.28114

2.28114

2.26659

22608

226859

2.27856

2.27856

225892

221864

2.21664

2.21864

221864

223131222313

2.2231

lower

1.84104

184104

1.84104

1.85716

1.85716

185718

1.83351

1.69512

1.88351

1.57584

1.37894

191178

1.98385

185386

1.58286

1.93396

cY

0.05718

0.05718

005123

0.05123

0.05123

0.04615

0.04451

0.04815

0.04793

0.04733

0.04173

0.02792

002792

0.02792

0.02792

L.9552711.86527
0.03078 | 0.03078

196527
0.03078

0.05718

EnvircScience QC/SRT Chartrev. 10/2311¢
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EnviroScience QC Chart - Pimephales promelas
Chronic Toxicity Endpoint - Growth IC

15
A R ]
3| e PN .
= S o \‘\‘/ \0/ [
5 ~ -
X i et L
@ ' —e—
5 .
o
o
6.5 + ’
i 3 - N X ¥ 3 Lm— 2 e # G *
O e 18] ApeoiB | May o] onis [ JurTs [Rioih | Sopis | SoTE [Narit | Doccit ] Jonit | Fep10 [hianis [Aor T8 e 1] Aty [ JoriE [ v 18 [SemT8] OT8
ic25 05266 | 1.048 | 1058 | 0.8214 | 0.5515 | 0.9566 | 0.9277 | 1.04B | 1.002 | 0.8638 | 1.017 | 0.9793{0.9231] 1,074 | 1.033 | 0BG7S | 1.044 | 1.016 | 0.9367 | 0.574
curn mesn [1.0118981.01404]1.019341.01406] £.0110411.006321 1,0024 | 1.0027 [1.00105{1.00123[083849|1.D0064|0.92454{1.001958]1, 0.59276(0.96888 |0 83407{0.88555
upper it [1.1142111.11773]1.12048 1,124 14 1.1235 {112078]1.1214811.13003 1.1 1520 1.11999]4.11478[1.1055] 1. 56758 1. 1563131 1268]1.14 1463 11101 11.10147 1003027 boaga
fower Lmit |0.80546]0.910341 00182 10.80355]0,88857 |0 8930410.68334(0.88347] 0 68251 | 0.55738 068518 0.65072] 0.6815 [0 63548]0.66913] 0.6740 §0.57546)0.87628|0.67421|0.67718
oy D0.05051]0.051 13]0,64961]0.05423]0. 55552 0.05654]0.05980]0.655723 0. 05 408 | 0.05658 0.05674 0. 05403 005883 |0, 05653]0. 65582 | 056610, (5009 |0.05627 | 0.05582 |05k
Test Date
EnviroSciance QC/SRT Chart rav, 10/24/19 Tests conducted with DMWY
EnviroScience QC Chart - Rimephales promelas
Chranic Toxicity Endpoint - Survival [.C50
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LG50 1,296 ;1,502 | 4283 | 1955 | 1,227 [ 1549 | 1333|1238 [ 377 | 132 (1273 | 132 | 1980 | 3.257 | 1282 | 1,194 | 1571 | 1.220 | 1738 | 1.358
[com rmean [ 1.2494 | 1.2569 ] 1.2604 ] 1.2566] 1257 [1.2539]1.2467 | 12427 [1.2048 [ 1.2561 [1.2416 | 1.2477 | 1.247 [1.2542 | 1.2556 [1.2586 | 1.285 | 1.2611] 1.257 [12588
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iower frrit | 11085 1. 1197 [1.1244 | £.1932] 11941171725 1.0674 | 1.0983 ] 1.6955 | {1005 |1.1052 11,1082 | 1.2084 [ 1.1104 | 1.1708 1 1222 [ 1.1297 | 11284 | 1.125 111282
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