Jennifer Cline

From: Jennifer Cline <jcline@cityofmolalla.com>

Sent: Thursday, March 03, 2016 2:21 PM

To: COLE David; 'HEINS Pat'

Cc: Jason Clifford

Subject: Molalla Bioassay

Attachments: Cover Letter for fathead minnow.docx; Molalla December Bioassay(2)3474(fathead

minnow #2).PDF; Molalla December Bioassay3459.pdf

Hello,

Please find attached a letter from Jason Clifford and electronic copies of two Bioassay Priority Pollutant reports. As
Jason mentions in his letter, both reports are the same with the exception the 1% report (dated February 17t") is the WA
DOE alternate method fathead minnow fungus test. The first WET test (dated January 21%%) had failed the flathead
minnow fungus requirement. Hard copies have been sent by mail.

Please let Jason 503-793-5283 or myself know if you have any questions.

Jennifer Cline, P.E. | Public Works Director
Licensed in OR, WA

City of Molalla

117 N Molalla Ave. | PO Box 248 < | Molalla, OR 97038
0O:503.759.0218 | F: 503.829.3676

Molalla

Ore gm';




2/05/2016
Molalla WWTP Priority Pollutants per Permit 101514

Attn: Dave Cole, Pat Heins

Dear Sirs,

There are (2) Whole Effluent Toxicity reports this session. The reports are the same with the exception
of this report that is attached to this letter; this report is the Washington DOE alternate method fathead
minnow fungus test. The first WET test failed the fathead minnow fungus. Brett Muckey,
Biologist/Bioassay Laboratory Manager from CH2M Applied Sciences Laboratory contacted Lori Pillsbury
about our fungus fail. She concurred that the City could perform a second test using the Washington
DOE alternate method. This report is the result of the second test, which passed. | am sending you both
reports, completing the Whole Effluent Toxicity requirement stated in City permit #101514. If you have
any questions, do not hesitate to call me at 503-793-5283, Tuesday-Friday 0700-1730.

Respectfully,

Jason Clifford

Lead Operator

City of Molalla WWTP
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INTRODUCTION

CH2M Applied Sciences Laboratory (CH2M-ASL) conducted chronic and acute dual-
endpoint bioassays from December 15 through 22, 2015, on samples provided by the City of
Molalla, Molalla, Oregon. The tests were conducted using the water flea (Ceriodaphnia
dubia), the fathead minnow (Pimephales promelas), and algae (Raphidocelis subcapitata,
formerly known as Selenastrum capricornutum).

OVERVIEW OF REGULATORY GUIDANCE

The following provides an overview and excerpts of applicable permit specifics, regulatory
guidance, and other relevant information. This is intended only as a helpful guide, from a
laboratory perspective, for understanding test outcomes. The final responsibility for
interpretation of results remains with the client and/or regulatory agency.

The following guidance is taken from CH2M’s reading of the NPDES permit for the City of
Molalla STP facility (permit #OR00101514, effective June 1, 2014, to June 1, 2019).
Acute toxicity:
o Acute Permit Limit: “An acute WET test will be considered to show toxicity if there
is a statistically significant difference in survival between the control and 10%
effluent reported as the NOEC < 10 percent effluent.”
o Please note: There is an apparent conflict within the above quote (taken from Section
10.b.iv. of the permit)

o Statistical fact: In a test where the NOEC value is exactly equal to 10%, no
statistically significant difference between the control and 10% effluent exists.

o Using the first portion of the quote, referencing ‘a statistically significant
difference’, would infer that toxicity was not shown.

o Using the last portion of the quote, referencing ‘NOEC < 10%’, would infer
that toxicity was shown.

o ASL’s believes that this conflict is the result of what likely is a typographic
error in the permit and that a “< 10” was intended rather than the “< 10” as
written. However, this should be referred to OR DEQ for clarification.

» Acute toxicity data may be obtained as Dual End-Point Tests.

Chronic toxicity:

o Chronic Permit Limit: “A chronic WET test will be considered to show toxicity if the
ICzs ... occurs at dilutions equal to or less than the dilution known to occur at the
edge of the mixing zone, that is, ICas < 4%”

Evaluation of Causes and Exceedances:
o “If any test exhibits toxicity, ... another fest ... shall be conducted within two weeks™.
e “If two consecutive WET tests indicate acute and/or chronic toxicity ... the permittee
shall immediately notify the Department of the results.” o



SUMMARY OF TEST RESULTS

Exhibits 1 and 2 provide a summary of the final test results.

EXHIBIT 1

EXHIBIT 1
Summary of Acute Dual-Endpoint Test Results

Speci NOEC LOEC Is there a statistically significant
ecies

P (%) (%) difference between control and 10% ?
C. dubia 100 > 100 No

P. promelas nr? nr? nr?

Note: acronyms are as defined below Exhibit 2.
2 Indicates the test results were confounded by pathogenic interference (fungus) and therefore questionable. See
further discussion under Tables 2 and 4.

From the NPDES permit: “An acute WET test will be considered to show toxicity if there is
a statistically significant difference in survival between the control and 10% effluent reported
as the NOEC < 10 percent effluent.”

More detailed information is provided in the Results and Discussion sections.

EXHIBIT 2
Summary of Chronic Test Results

Species NOEC (%) LOEC (%) IC25 (%)
C. dubia 40 100 55.6
P. promelas nr? nr? nr?
R. subcapitata 40 100 57.6

Note: acronyms are as defined below,
nr ? Indicates the test results were confounded by pathogenic interference (fungus) and therefore “not reliable”,
See further discussion under Table 4.

From the NPDES permit: “A chronic WET test will be considered to show féxicity if the
ICss ... occurs at dilutions equal to or less than the dilution known to occur at the edge of the
mixing zone, that is, ICas < 4%”.

More detailed information is provided in the Chronic Results and Data Interpretation
sections.



ACRONYM DEFINITIONS (from EPA guidance):

NOEC = No Observed Effect Concentration: The highest test concentration that causes no
observable adverse effects on the test organisms (i.e. no statistically significant reduction
from the control).

LOEC = Low Observed Effect Concentration: The lowest test concentration that does cause
an observable adverse effect on the test organisms (i.e. is statistically significant reduction
from the control).

IC»5 = Inhibition Concentration (25%): A point estimate of the test concentration that would
cause a 25 percent reduction of a non-quantal biological measurement (i.e. growth,
reproduction, etc.) for the test population.

METHODS AND MATERIALS
TEST METHODS

The acute test methods were performed according to: Methods for Measuring the Acute
Toxicity of Effluents and Receiving Waters to Freshwater and Marine Organisms, USEPA
Office of Water (2002), EPA-821-R-02-012.

The chronic test methods were performed according to: Short-Term Methods for Estimating
the Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms, Fourth
Edition, (EPA 2002), EPA-821-R-02-013.

Additional guidance was provided by:
e Reasonable Potential Analysis for Toxic Pollutants, Internal Management Directive,
Oregon Department of Environmental Quality (February 2005).

DEVIATIONS FROM PROTOCOLS

Deviations from required procedures in the test methods:

¢ None noted.

Deviations from recommended procedures in the test methods:

s The P. promelas chronic reference toxicant (reftox) test conducted concurrently fell
outside the cusum chart control limits. Follow up reftox testing initiated on Dec 29,
2015, was within cusum chart range and provides demonstration of ongoing laboratory
performance. See Reference Toxicant Tests section for further information.



TEST ORGANISMS

The C. dubia were obtained from CH2M's in-house cultures and were less than 24 hours old
and within an 8-hour age range for the chronic test. The P. promelas were obtained from
Aquatox Inc., Hot Springs, Arkansas, and were less than 48 hours old and within a 24-hour
age range at test initiation. The R. subcapitata was obtained from CH2M’s in-house cultures
and were cultured and acclimated to test conditions for 4 days prior to test initiation. All
organisms tested were fed and maintained during culturing, acclimation, and testing as
prescribed by the EPA (2002). The test organisms appeared vigorous and in good condition
prior to testing.

DILUTION WATER

The ditution water used was reconstituted, moderately hard water with a total hardness of 80
to 100 mg/L as CaCOs and an alkalinity of 60 to 70 mg/L as CaCQs. The sample used for
the R. subcapitata test had nutrients added, including EDTA, and was passed through a 0.45
micron filter prior to test initiation.

TEST CONCENTRATIONS

The concentrations for the acute dual-end point and chronic tests were 2, 4, 10, 40, and 100
percent sample with dilution water for the control. For the chronic C. dubia test, 10
organisms per concentration were used with 10 test vessels per concentration and one
organism per vessel. For the P. promelas chronic test, 10 organisms per chamber, with four
chambers per concentration for a total of 40 organisms per concentration were used. The R.
subcapitata test was run with four replicates per test concentration using an initial cell
density in each test chamber of 10,000 cells/ml.

SAMPLE COLLECTION

Samples were collected by City of Molalla personnel on December 14, 16, and 18, 2015.
The samples were accepted as scheduled by CH2M’s Applied Sciences Laboratory. All
samples were received within the EPA recommended 0 to 6 °C range.

All samples were initially used for test initiation or test solution renewal within the EPA
recommended maximum holding time of 36 hours of sample collection. All subsequent uses
of a sample occurred within the EPA recommended maximum holding time of 72 hours past
the time of initial use of that sample.

Following receipt, the samples were stored in the dark at 0 to 6 °C until test solutions were
prepared and tested. Chain of Custody for sample collection is provided in Appendix C.



SAMPLE PREPARATION

Samples used during these tests were filtered through a 60 pm net upon arrival and
temperature was adjusted prior to test initiation and each daily renewal. The sample used for
the R. subcapitata test had nutrients, including EDTA, added, and was 0.45 micron filtered
prior to test initiation.

MONITORING OF BIOASSAYS

Samples were monitored on arrival for hardness, total residual chlorine, ammonia, and
temperature.

For the P. promelas and C. dubia chronic tests, pre- and post-renewal solutions were
monitored for dissolved oxygen and pH daily in all the concentrations. Conductivity was
measured in each new sample (100 percent sample) and in the control. C. dubia survival and
neonate production was measured daily in the chronic tests. According to EPA, C. dubia
tests should be terminated when 60 percent or more of the surviving female C. dubia in the
controls have produced their third brood and at least 15 neonates per adult are produced. P.
promelas mortality was measured daily and fish growth was measured by dry weight analysis
at the conclusion of the P. promelas chronic test. Temperature was monitored in pre-renewal
solutions daily.

For the R. subcapitata chronic test, solutions were monitored for pH and temperature daily in
the control and all concentrations tested. Conductivity and dissolved oxygen was measured
in the control and all concentrations tested at test initiation. Total hardness and alkalinity
were measured in the control, low, middle, and high test concentrations at test initiation. R.
subcapitata growth was determined by cell counts using a Coulter counter. Temperature was
monitored in a surrogate chamber daily.

DATA ANALYSIS

The effects measured during the C. dubia acute dual-end point test included survival data
taken from the chronic test over the initial 48 hour exposure period. The effects measured
during the P. promelas acute dual-end point acute test included survival data taken from the
chronic test over the initial 96 hour exposure period. The statistical analyses performed were
those outlined in Methods for Measuring the Acute Toxicity of Effluents and Receiving
Waters to Freshwater and Marine Organisms, USEPA Office of Water (2002), EPA-821-R-
02-012, using CETIS. The acute NOEC and LOEC values were established by hypothesis
testing as follows: Dunnett’s Procedure, Bonferroni’s T-Test, or homoscedastic (equal
variance) T-test was used to compare the survival data between the control and each sample
concentration. When the assumptions of normality or homogeneity of variance necessary for
Dunnett’s Procedure or T-test with Bonferroni Adjustment could not be met, Steel’s Many-
One Rank Test, Wilcoxon Rank Sum with Bonferroni Adjustrnent, heteroscedastic T-test or
Wilcoxon Two-Sample Test was used to analyze the data.



The effects measured during the C. dubia chronic test included survival and reproduction
over the exposure period. The effects measured during the P. promelas chronic test included
survival and growth over the exposure period. The effect measured during the R. subcapitata
test was algae growth response. The statistical analyses performed were those outlined in
Short-Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters
to Freshwater Organisms, Fourth Edition, (EPA 2002), EPA-821-R-02-013, CETIS. The
chronic NOEC and LOEC values were established by hypothesis testing as follows:
Dunnett’s Procedure or Bonferroni’s T-Test was used to compare the survival, fecundity, or
growth data between the control and each sample concentration. When the assumptions of
normality or homogeneity of variance necessary for Dunnett’s Procedure or T-test with
Bonferroni Adjustment could not be met, Steel’s Many-One Rank Test or Wilcoxon Rank
Sum with Bonferroni Adjustment was used to analyze the data. The chronic point estimate
values (ICzs values) were calculated for growth, reproduction, and/or fecundity effects by use of
the Linear Interpolation method.



RESULTS AND DISCUSSION
The raw data sheets for all tests are presented in Appendix A.

ACUTE BIOASSAYS

Table 1 summarizes the survival data for the C. dubia acute dual-endpoint test.

Table 1
Summary of Acute Dual-Endpoint Results
Percent Survival
Concentration (%) | Ohr | 24hr | 48hr
C. dubia
Control 100 100 100
2 100 100 100
4 100 100 100
10 100 100 100
40 100 100 100
100 100 100 100

The C. dubia acute dual-endpoint test indicated no statistically significant reduction in
survival at any of the concentrations tested when compared to the control. By EPA
definition, the NOEC and the LOEC were 100 and greater than 100 percent sample,
respectively.

From the NPDES permit: “An acute WET test will be considered to show toxicity if there is
a statistically significant difference in survival between the control and 10% effluent reported
as the NOEC < 10 percent effluent.”

Dissolved oxygen concentrations remained at 4.0 mg/L or greater throughout the test period.
Test temperatures remained in the range of 25+1°C.

The test meets Test Acceptability Criteria (TAC) of a minimum 90 percent control survival.
Unless referenced above, the tests proceeded without any noted deviations or interruptions
that could have affected test results. The testing should be considered “valid”.



Table 2 summarizes the survival data for the P. promelas acute dual-endpoint test.

Table 2
Summary of Acute Dual-Endpoint Results
P. promelas
Percent Survival
Concentration 0hr 24 hr 48 hr 72 hr 96 hr
(%)
Control 100 100 100 100 100
2 100 100 97.5 90.0 85.0°
4 100 100 100 82.5 71.5
10 100 97.5 97.5 62.5 55.0
40 100 97.5 97.5 97.5 97.5
100 100 100 100 100 97.5
* Indicates a statistically significant reduction from the control at alpha = 0.05.

The P. promelas acute dual-endpoint test results indicated a statistically significant reduction
in survival only at the 2 percent test concentration when compared to the control. By EPA
definition, the NOEC and the LOEC were 100 and 2 percent sample, respectively.

Note: Fungus was noted in seven of the 24 test chambers by the 96 hour observations (the
control and the 40% effluent chambers did not show fungus development). These pathogenic
effects often have a confounding effect and make test interpretation difficult.

EPA 821-B-00-004, page 4-13, identifies this data set as an interrupted concentration
response with a non-significant effect bracketed by significant effects. Additionally, EPA-
821-R-02-013, states that tests that show an interrupted dose response “should be used with
extreme caution”. Consultation with OR-DEQ indicates that, given the fungus and the high
variability, the test should be repeated. See Jan 12, 2016, email communication with Lori
Pillsbury included in Appendix A.

From the NPDES permit: “An acute WET test will be considered to show toxicity if there is
a statistically significant difference in survival between the control and 10% effluent reported
as the NOEC < 10 percent effluent.”

Dissolved oxygen concentrations remained at 4.0 mg/L or greater throughout the test period.
Test temperatures remained in the range of 25+1°C.

The test meets Test Acceptability Criteria (TAC) of a minimum 90 percent control survival.
While this technically makes the test “valid”, the confounding effect of the fungus makes
reliable interpretation of test results difficult. As per communication with ORDEQ), the test
should be considered “anomalous” or inconclusive and not used for regulatory compliance.



CHRONIC BIOASSAYS

Table 3 summarizes the survival and reproduction data for the C. dubia chronic test.

Table 3
Summary of Chronic Results
C. dubia
Concentration Percent Ave. No. Young
(%) Survival Per Adult
Control 100 25.1
2 100 27.3
4 100 24.9
10 100 26.0
40 80 23.3
100 100 13.1%
® Indicates a statistically significant reduction from the control

The C. dubia test results indicated no statistically significant reduction in survival at any
sample concentration tested and a statistically significant reduction in reproduction only at
the 100 percent sample concentration when compared to the control. By EPA definition, the
NOEC and the LOEC were 40 and 100 percent sample, respectively.

The ICzs value calculated on C. dubia reproduction was 55.6 percent sample.

From the NPDES permit: “A chronic WET test shall be considered to show toxicity if the
IC35 (25% inhibition concentration) occurs at dilutions equal to or less than the dilution that
is known to occur at the edge of the mixing zone, i.e. [Cs < 4%”.

The dissolved oxygen levels in the chronic tests remained above 4.0 mg/L. Test
temperatures remained at 25+1°C.,

The test meets Test Acceptability Criteria (TAC) for a minimum 80 percent control survival
and a minimum 15 young produced per surviving control adult. Unless referenced above, the
tests proceeded without any noted deviations or interruptions that could have affected test
results. The testing should be considered “valid”.



Table 4 summarizes the survival and growth data for the P. promelas chronic test.

Table 4
Summary of Chronic Results
P. promelas
Sample Mean Dry
Concentration Percent Survival Weight Per
(%) Tish (mg)
Control 100 0.715
2 75.0 0.620
4 65.0 0.488
10 42.52 0.366
40 92.5 0.605
100 95.0 0.590*
* Indicates a statistically significant reduction from control at alpha = 0.05

The P. promelas test results indicated a statistically significant reduction in survival only at
the 10 percent sample concentration and a statistically significant reduction in growth only at
the 100 percent test concentration when compared to the control. By EPA definition, the
NOEC and the LOEC were 40 and 10 percent sample, respectively.

Note: Fungus was noted in nine of the 24 test chambers by the Day 7 test termination (the
control and the 40% effluent chambers did not show fungus development). These pathogenic
effects often have a confounding effect and make test interpretation difficult.

EPA 821-B-00-004, page 4-13, identifies this data set as an interrupted concentration
response with a non-significant effect bracketed by significant effects, Additionally, EPA-
821-R-02-013, states that tests that show an interrupted dose response “should be used with
extreme caution”. Consultation with OR-DEQ indicates that, given the fungus and the high
variability, the test should be repeated. See Jan 12, 2016, email communication with Lori
Pillsbury included in Appendix A.

The ICzs value on P. promelas growth was calculated as 3.5 percent sample. However, it
should be noted that, in cases where the data is not monotonically increasing (i.e. an
increasing effect with increasing sample concentration, as seen here), the linear interpolation
statistical program used for 1Cos calculations “smooths” the data to meet required statistical
assumptions. In this case, the growth data from the 4, 10, 40 and 100% sample
concentrations were averaged. This then limits the ICzs calculation to a value of less than 4%
or greater than 100%, thereby limiting the accuracy of the calculation.

From the NPDES permit: “A chronic WET test shall be considered to show toxicity if the

ICss (25% inhibition concentration) occurs at dilutions equal to or less than the dilution that
is known to occur at the edge of the mixing zone, i.e. ICas <4%".
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The dissolved oxygen levels in the chronic tests remained above 4.0 mg/L.

The P. promelas chronic test meets Test Acceptability Criteria (TAC) for a minimum 80
percent control survival and a minimum weight of 0.250 mg per surviving control organism.
Unless referenced above, the tests proceeded without any noted deviations or interruptions
that could have affected test results. The testing should be considered “conditionally
acceptable”.

The P. promelas chronic reference toxicant test conducted concurrently was outside of
cusum chart range for both the survival and growth endpoints. Specifically, the test results
were above the cusum chart range indicating that the test organisms were potentially
insensitive. EPA 821-R-02-013 section 4.16.6 recognizes that “reference toxicant test
results should not be used as a de facto criterion for rejection of individual effluent or
receiving water tests.” Rather, “the reviewer should consider the degree to which the
reference toxicant test result fell outside of control chart limits, the width of the limits, the
direction of the deviation ... , the test conditions ..., and the objective of the test.”

Repeat reftox testing initiated on Dec 29, 2015, resulted in survival and growth rates within
cusum chart range. This provides the requirement of demonstrating satisfactory laboratory
performance for the test method as indicated in EPA 821-R-02-013, section 4,16.6.

The dissolved oxygen levels in the chronic tests remained above 4.0 mg/L. Test
temperatures remained at 25+1°C.,

The P. promelas test meets Test Acceptability Criteria (TAC) for a minimum 80 percent
control survival and a minimum weight of 0.250 mg per surviving control organism. While
this technically makes the test “valid”, the confounding effect of the fungus makes reliable
interpretation of test results difficult. As per communication with ORDEQ, the test should
be considered “anomalous” or inconclusive and not used for regulatory compliance.
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Table 5 summarizes the algae growth data for the R. subcapitata chronic test.

Table 5
Summary of Chronic Results
R. subcapitata
Concentration Growth
(%) (Cells/ml x 10%)
Control 2.606
2 2.753
4 3.562
10 3.297
40 3.372
100 1.1522
? Indicates a statistically significant reduction from the control at p
equal to 0.05.

The R. subcapitata test results indicated a statistically significant reduction in growth only at
the 100 percent sample concentration when compared to the control. By EPA definition, the
NOEC and the LOEC were 40 and 100 percent sample, respectively.

The IC35 value calculated on R. subcapitata growth was 57.6 percent sample.

From the NPDES permit: “A chronic WET test shall be considered to show toxicity if the
ICas (25% inhibition concentration) occurs at dilutions equal to or less than the dilution that
is known to occur at the edge of the mixing zone, i.e. IC25 < 4%”.

The dissolved oxygen levels in the chronic tests remained above 4.0 mg/L. Test
temperatures remained at 25+1°C,

The test meets Test Acceptability Criteria (TAC) for a minimum 1.0 x 10% cells/ml control
growth and a maximum coefficient of variance (CV%) of 20% in the controls. Unless
referenced above, the tests proceeded without any noted deviations or interruptions that could
have affected test results. The testing should be considered “valid”.

12



REFERENCE TOXICANT TESTS

Reference toxicant (reftox) testing is performed to document both initial and ongoing
laboratory performance of the test method(s). While the health of the test organisms is
primarily evaluated by the performance of the laboratory control, reftox test results also may
be used to assess the health and sensitivity of the test organisms. Reftox test results within
their respective cumulative summary (cusum) chart limits are indicative of consistent
laboratory performance and normal test organism sensitivity.

The results of the reftox tests for C. dubia and R. subcapitata indicate that the test organisms
were within their respective cusum chart limits based on EPA guidelines. This demonstrates
ongoing laboratory proficiency of the test methods and suggests normal test organism
sensitivity in the associated client testing.

The P. promelas chronic reference toxicant test conducted concurrently was outside of
cusum chart range for both the survival and growth endpoints. Repeat reftox testing initiated
on Dec 29, 2015, resulted in survival and growth rates within cusum chart range. This
provides the requirement of demonstrating satisfactory laboratory performance for the test
method as indicated in EPA 821-R-02-013, section 4.16.6.

The C. dubia, P. promelas, and R. subcapitata refiox tests were conducted using sodium
chloride. The data sheets for the reference toxicant tests are provided in Appendix B.

Table 6 summarizes the reference toxicant test results and Cusum chart limits.

Table 6
Chronic Reference Toxicant Tests (g/L)
Species 1C2s Cusum Chart Limits
C. dubia (survival) 1.20 0.79 to 2.09
C. dubia (reproduction) 0.74 0.22t01.14
P. promelas (survival) Dec. 15,2015 3.94 1.63 to 3.88
P. promelas (growth) Dec. 15,2015 3.081 1.907 to 3.080
P. promelas (survival) Dec. 29, 2015 2.3 1.6 to 4.1
P. promelas (growth) Dec. 29, 2015 2.2 1.9t03.2
R. subcapitata (growth) 1.17 0.61 to 1.80

13



APPENDIX A

RAW DATA SHEETS
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CHMHIL

FRESHWATER TOXICITY TEST: TEST ORGANISM INFORMATION

Sampie Designation (SDG): B ?)L'\%q

Client City of Molalla
cd# HVEY FHM # \‘?}L\G\ Rs# 777
Test Species Information Ceriodaphnia dubia Pimephales Rap hfdo,ceﬁs
promelas subcapitata
Chronic Chronic Chronic
Organism Age at nitiation <24 hrs, ali‘ within an| <48 hrs, all ‘.Nithin a na
8 hr window 24 hour window
Test Container Size 30ml 300 ml 125 mi
Test Volume 15 mi 500 mi 50 ml
Feeding: Type and 0.10 mi Algae and | 0.15 ml Artemia, 1 ml/L Nutrients,
Amount 0.10 ml YCT daily 2 x Daily incl. EDTA, added
Aeration: Kl None B None pd None
O Prior to use [J Prior to use [ Prior to use
In Test Chambers via Slow Bubble : O @ hrs
Acelirnation Period <24 hrs <24 hrs &/ Days
Organism Source In-House ﬂq\ucﬁ O In-House

Size

Loading Rate

Dissolved Oxygen aeration justifications (in test chambers):

Test(s): [0 Aan [

Date:

Comments:

Mollala.xlsm
Doc Gontrot ID): ASLE99-0911
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CHMHILL

Client

Ceriodaphnia dubia

Survival and Reproduction
Test Data Summary

City of Molalla

Sample Description

Data summarized by

.

Test Start Date

\2AS-201

Initial Sample ID#

B AN

e [SO[IE[TS 61302 (75 2 T[28 1] 10
o [SOLUT] RV 25100 (27122 227 7116l 10 [era
o |25\ G210 RS 33]35]36 115 1o fow
m (LR T o B (L300 fuo
o (o ZITDT 2 | EShA 20/ R oy
o [ONV[STVBT VI N R]2016[10 [

Test Organism Mortality {Adult dead) =

Test Organism identified as Male =

Test Organism Injﬁred during test =

Fdotﬁote: As per EPA-600-4-91-002 and EPA-821-R-02-013, Ceriodaphnia dubia test should be terminated when 60% of the

AD?

# of Alive Adults = Number of test organism alive at termination

Total Live Young = Total neonates produced in first 3 broods

surviving control organisms have produced their third brood, or at the end of eight days, whichever occurs first,

Also as per EPA-821-R-02-013 (13.10.9.1), "In this three-brood test, offspring from fourth or higher broods should not be counted
and should not be included in the total number of neonates produced during the test."

MotlalaxlsmDoe Control ID: ASLE9S-0611



CHMHILL

CERIODAPHNIA CHRONIC SURVIVAL AND REPRODUCTION DATA

Neo’s obtained from Q B ‘C D ]:% F G H 1 ]
Culture Board 11 LS ('% (S (%‘ b _S; I_ 1 t “
sime| 20 | 30 A 5 Y 25 | A2 | A A | AH

Client City of Molalla

Sample Description

Technician Dayom Daylm Day2 Al Day3 M9 Day4b\&_

Initial Sample D # B YR -

Test Initiation: Date: ¢ 2 /15720 AN Time: 0% : 00

Incubator Used: # g

Random Template

Used: M

Termination: Date: 4 2-/2\/20 \WSy  Time: o9 15

Day 5 m bay Gm Day 7 Day 8

Time Day 0 09C0 Day 1 690G Day2 1S5 Day3 /025 Day4 [0 Day s LOHODay 6 LAV Day 7 Day 8 Cerio ID: Cdl\'.ﬁ

Percent Daily Number of Live Young for each Replicate No. Live Daily Total

Day A B C D E F G H I I Adults Live Young
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"AD" = Adult Dead, "AY" = Aborted young, "M" = male organism, "F" = Female, "R = Adult releasing young, "/ * = split brood ( carry-over brood / current day brood ),
"Inj" = Adult Injured during test solution renewal, replicate removed from analysis. "AM" = Adult missing, remove from analysis. A circled neonate count = 4th brood

Footnote: As per EPA, C. dubia tests should be terminated when 60% of the surviving control organisms have produced their third brood, or at eight days, whichever occurs first.
MolltaalimDac Cantrel 1D: ASL399-001 1
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CETIS Summary Report Report Date: 21 Dec-15 14115 (p 1 of 2)

Test Code: B345901cdc | 10-6318-2811
Ceriodaphnia 7-d Survival and Reproduction Test CHZM HILL - ASL
Batch ID: 21-4633-9217 Test Type: Reproduction-Survival (7d) Analyst:
Start Date: 15 Dec-15 09:00 Protocol: EPA/821/R-02-013 (2002) Diluent:  Mod-Hard Synthetic Water
Ending Date: 21 Dec-1509:15 Species: Ceriodaphnia dubia Brine:
Duration: 6d Oh Source: In-House Culture Age: <24h
Sample ID: 13-3002-0090 Code: B83459-01 Client:
Sample Bate: 14 Dec-15 06:00 Material:  Unknown Project:
Receive Date: 14 Dec-15 10:20 Source:  Molalla, city of {OR0101514)
Sample Age: 27h (3.6 °C) Station:
Comparison Summary
Analysis ID  Endpoint NOEL ...l 0OEL TOEL PMSD TU Method
14-6366-6176 2d Survival Rate 100 >100_+  N/A N/A 1 Fisher Exact/Bonferroni-Holm Test
08-5194-3947 6d Survival Rate 100 >100 N/A N/A 1 Fisher Exact/Bonferroni-Holm Test
18-9838-5528 Reproduction 40 100" 63.25 27.3% 2.5 Steel Many-One Rank Test
Point Estimate Summary
Analysis ID  Endpoint Level % 95% LCL 95% UCL TU Method
06-6315-0578 2d Survival Rate EC50 - >100 N/A N/A <1 Linear Interpolation (JCPIN)
16-3375-5926 Reproduction ¢ IC25 55.61 ™ 16.05 66.48 1.798 Linear Interpolation (ICPIN)
Test Acceptability 7 ST
Analysis [D  Endpoint Attribute Test Stat TAC Limits Overlap Decision
16-3375-5926 Reproduction Control Resp 251 15-NL Yes Passes Acceptability Criteria «
18-9938-5528 Reproduction Control Resp 251 15 - NL Yes Passes Acceptability Criteria +
18-9938-5528 Reproduction PMSD 0.2732 0.13-0.47 Yes Passes Acceptability Criteria ~
2d Survival Rate Summary
Conc-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Dilution Water 10 1 1 1 1 1 o 0 0.0% 0.0%
2 10 1 1 1 1 1 0 0 0.0% 0.0%
4 10 1 1 1 1 1 ¢ 0 0.0% 0.0%
10 10 1 1 1 1 1 0 0 0.0% 0.0%
40 10 1 1 1 1 1 0 0 0.0% 0.0%
100 10 1 1 1 1 1 0 o 0.0% 0.0%
6d Survival Rate Summary
Conc-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdEr StdDev CV% Y%Effect
0 Dilution Water 10 1 1 1 1 1 0 0 0.0% 0.0%
2 10 1 1 1 1 1 0 0 0.0% 0.0%
4 10 1 1 1 1 1 0 0 0.0% 0.0%
10 10 1 1 1 1 1 Q ) 0.0% 0.0%
40 10 0.8 0.6426 0.9574 0 1 0.1333 0.4216 52.7% 20.0%
100 10 1 1 1 1 1 0 0 0.0% 0.0%
Reproduction Summary
Conc-% Control Type  Count Mean 895% LCL 95% UCL Min Max StdErr  StdDev CV% Y%Effect
0 Dilution Water 10 251 22.96 27.24 14 30 1.81 5724 2281% 0.0%
2 10 27.3 24.99 29.61 16 3 1.955 6.183 22.65%  -BIT%
4 10 24.9 22.06 27.74 13 33 2.401 7.593 3049% 0.8%
10 10 26 23.44 28.56 13 34 2.165 6.848 26.34%  -3.59%
40 10 233 20.09 26.51 6 35 2.716 8.59 36.87% T1A7%
100 10 13.1 11.44 14.76 7 20 1.4 4.458 34.03%  47.81%

000-092-181-1 CETIS™ v1.81.2 Analyst: g; QA b



CETIS Summary Report Report Date: 21 Dec-15 14:15 {p 2 of 2)
Test Code: B345901cde | 10-6318-2911

Ceriodaphnia 7-d Survival and Reproduction Test CH2M HILL - ASL
2d Survival Rate Detail

Conc-% Control Type  Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Dilution Water 1 | 1 1 1 1 1 1 1 1

2 1 1 1 1 1 1 1 1 1 1

4 1 1 1 1 1 1 1 1 1 1

10 1 1 1 1 1 1 1 1 1 1

40 1 1 1 1 1 1 1 1 1 1

100 1 1 1 1 1 1 1 1 1 1

6d Survival Rate Detail

Conc-% Contfrol Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Dilution Water 1 1 1 1 1 1 1 1 1 1

2 1 1 1 1 1 1 1 1 1 1

4 1 1 1 1 1 1 1 1 1 1

10 1 1 1 1 1 1 1 1 1 1

40 0 1 1 1 1 1 0 1 1 1

100 1 1 1 1 1 1 1 1 1 1
Reproduction Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep & Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Dilution Water 30 14 28 26 30 29 23 27 28 16

2 30 17 31 25 30 32 32 33 27 16

4 25 16 27 30 13 3 33 33 26 18

10 29 18 21 kY| 31 27 34 32 24 13

40 6 24 27 27 24 3 12 as 21 26

100 10 16 8 13 7 12 17 18 20 10

000-092-181-1

CETIS™v1.8.1.2

Analyst:.m_ QA



CETIS Analytical Report

Report Date:

21 Dec-15 14:15 (p 1 of 3)

Test Code: B345901¢de [ 10-6318-2911

Ceriodaphnia 7-d Survival and Reproduction Test

CH2M HILL - ASL

Sample Age:

Linear Interpolation Options

3.6°C}

Station:

Analysis ID:  06-6315-0578 Endpoint:  2d Survival Rafe CETIS Version: CETISv1.8.1
Analyzed: 21 Dec-15 14;15 Analysis: Linear Interpolation {ICPIN} Official Results: Yes
Batch ID: 21-4633-9217 Test Type: Reproduction-Survival (7d) Analyst:
Start Date: 15 Dec-15 09:00 Protocol: EPA/821/R-02-013 (2002) Diluent:  Mod-Hard Synthetic Water
Ending Date: 21 Dec-15 0215 Species:  Ceriodaphnia dubia Brine:
Duration: 6d Ch Source: In-House Culture Age: <24h
Sample ID: 13-3002-0090 Code: B3459-01 Client:
Sample Date: 14 Dec-15 06:00 Material:  Unknown Project:
Receive Date: 14 Dec-15 10:20 Source:  Molalla, city of {OR0101514)
27h (

X Transform Y Transform Seed Resamples Exp 95% CL.  Method
Log(X+1) Linear 1.015E+08 200 Yes Two-Point Interpolation
Point Estimates
Level % 95% LCL. 95% UCL TU 95% LCL 95% UCL
ECE0 >100 N/A N/A <1 N/A N/A
2d Survival Rate Summary Calculated Variate(A/B)
Conc-% Control Type Count Mean Min Max StdErr StdDev CV% %Effect A B
0 Dilution Water 10 1 1 1 0 0 0.0% 0.0% 10 10
2 10 1 1 1 0 0 0.0% 0.0% 10 10
4 10 1 1 1 0 0 0.0% 0.0% 10 10
10 10 1 1 1 0 o 0.0% 0.0% 10 10
40 10 1 1 1 0 o 0.0% 0.0% 10 10
100 10 1 1 1 0 4] 0.0% 0.0% 10 10
2d Survival Rate Detail
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Dilution Water 1 1 1 1 1 1 1 1 1 1
2 1 1 1 1 1 1 1 1 1 1
4 1 1 1 1 1 1 1 1 1 1
10 1 1 1 1 1 1 1 1 1 1
40 1 1 1 1 1 1 1 1 1 1
100 1 1 1 1 1 1 1 1 1 1
Graphics
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CETIS Anaiytical Report Report Date: 21 Dec-1514:15(p 1 of 2)
Test Code: B345901cdc | 10-6318-2911
Ceriodaphnia 7-d Survival and Reproduction Test CH2M HILL - ASL
Analysis ID:  14-6366-6176 Endpoint; 2d Survival Rate CETIS Version: CETISv1.8.1
Analyzed: 21 Dec-15 14:14 Analysis: STP 2x2 Contingency Tables Official Results: Yes
Batch ID: 21-4633-9217 Test Type: Reproduction-Survival (7d) Anatyst:
Start Date: 15 Dec-15 09:00 Protocol: EPA/821/R-02-013 (2002) Diluent:  Mod-Hard Synthetic Water
Ending Date: 21 Dec-1509:15 Species: Cericdaphnia dubia Brine:
Duration: 6d Ch Source:  [n-House Culture Age: <24h
Sample ID:  13-3002-0090 Code: B3459-01 Client:
Sample Date: 14 Dec-15 06:00 Material:  Unknown Project:
Receive Date: 14 Dec-15 10:20 Source:  Molalla, city of (OR0101514)

Sample Age:

Data Transform

27h (3.6 °C)

Zeta

Station:

Alt Hyp MC Trials

NOEL

LOEL

TOEL

TU
Untransformed C>T Not Run 100 >100 N/A 1
Fisher Exact/Bonferroni-Holm Test
Control vs Conc-% Test Stat P-Value Decision{0.05)
Dilution Water 2 1 1.0000 Non-Significant Effect
4 1 1.0000 Non-Significant Effect
10 1 1.0000 Non-Significant Effect
40 1 1.0000 Non-Significant Effect
100 1 1.0000 MNon-Significant Effect
Data Summary
Conc-% Control Type No-Resp Resp Total
0 Dilution Water 10 0 10
2 10 0 10
4 10 0 10
10 10 0 10
40 10 0 10
100 10 0 10
2d Survival Rate Detail
Conec-% Control Type  Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Diluticn Water 1 1 1 1 1 1 1 1 1 1
2 1 1 1 1 1 1 1 1 1 1
4 1 1 1 1 1 1 1 1 1 1
10 1 1 1 1 1 1 1 1 1 1
40 1 1 1 1 1 1 1 1 1 1
100 1 1 1 1 1 1 1 1 1 1
Graphics
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000-092-181-1

CETIS™ v1.8.1.2
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CETIS Ana|yﬁca| Report Report Date: 21 Dec-1514:15{(p 2 of 2)
Test Code: B345901cdc | 10-6318-2911
Ceriodaphnia 7-d Survival and Reproduction Test CH2M HILL - ASL
Analysis ID:  08-5184-3947 Endpoint: 6d Survival Rate CETIS Version: CETISv1.8.1
Analyzed: 21 Dec-15 14:13 Analysis: STP 2x2 Contingency Tables Official Results: Yes
Batch ID: 21-4633-9217 Test Type: Reprodustion-Survival {7d) Analyst:
Start Date: 15 Dec-15 02:00 Protocol: EPA/821/R-02-013 {2002) Dituent: Mod-Hard Synthetic Water
Ending Date: 21 Dec-1509:15 Species: Ceriodaphnia dubia Brine:
Duration: 6d ¢h Source:  In-House Culture Age: <24h
Sample ID: 13-3002-0090 Code: B3459-01 Client:
Sample Date: 14 Dec-15 06:00 Material:  Unknown Project:
Receive Date: 14 Dec-15 10:20 Source: Molalla, city of (OR0101514)
Sample Age: 27h (3.6 °C) Station:
Pata Transform Zeta Alt Hyp MC Trials NOEL LOEL TOEL TU
Untransformed C=>T Not Run 100 >100 N/A 1
Fisher Exact/Bonferroni-Holm Test
Control vs Conc-% Test Stat P-Value Decision{0.05)
Dilution Water 2 1 1.0000 Non-Significant Effect
4 1 1.0000 Non-Significant Effect
10 1 1.0000 Non-Significant Effect
40 0.2368 1.0000 Non-Significant Effect
100 1 1.0000 Non-Significant Effect
Data Summary
Conc-% Control Typa No-Resp Resp Total
0 Dilution Water 10 0 10
2 10 0 10
4 10 0 10
10 10 0 10
40 8 2 10
100 10 0 10
6d Survival Rate Datail
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Dilution Water 1 1 1 1 1 1 1 1 1 1
2 1 1 1 1 1 1 1 1 1 1
4 1 1 1 1 1 1 1 1 1 1
10 1 1 1 1 1 1 1 1 1 1
40 0 1 1 1 1 1 0 1 1 1
100 1 1 1 1 1 1 1 1 1 1
Graphics
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CETIS Analytical Report Report Date: 21 Dec15 1415 (p 1 of 2)

Test Code: B345901cdc | 10-6318-2911
Ceriodaphnia 7-d Survivai and Reproduction Test CH2M HILL - ASL
Analysis ID:  18-9938-5528 Endpeint: Reproduction CETIS Version: CETISv1.8.1
Analyzed: 21 Dec-15 14:13 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
Batch ID; 21-4633-9217 Test Type: Reproduction-Survival (7d) Analyst:
Start Date: 15 Dec-15 09:00 Protocol: EPA/821/R-02-013 (2002) Diluent: Mod-Hard Synthetic Water
Ending Date: 21 Dec-15 09:15 Species:  Ceriodaphnia dubia Brine:
Duration: 6d Ch Source:  In-House Culture Age: <24h
Sample ID: 13-3002-06090 Code: B3459-01 Client:
Sample Date: 14 Dec-15 06:00 Material: Unknown Projact:

Receive Date: 14 Dec-15 10:20 Source:  Molalla, city of (QR0101514)
Sample Age: 27h {3.6 °C) Station:

Data Transform Alt Hyp MC Trials LOEL TOEL TU PMSD

Untransformed C>T Not Run 100 63.25 2.5 27.3%
Steel Many-One Rank Test
Control vs Conc-% Test Stat Critical DF Ties P-Value Decision{a:5%)
Dilution Water 2 124 75 18 4 0.9965 Non-Significant Effect
4 107.5 75 18 5 0.8837 Non-Significant Effect
10 114 75 18 2 0.9629 Non-Significant Effect
40 85,5 75 18 2 0.5455 Non-Significant Effect
100* 625 75 18 1 0.0030 Significant Effect

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision{a:5%})

Extreme Value 0 2.7 3.2 0.3277 No Outtiers Detected
ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 1331.283 266.2567 ] 5.934 0.0002 Significant Effect
Error 24228 44.86852 54

Total 3754.183 311.1252 59

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision{a:1%}
Variances Bartlett Equality of Variance 4.281 15.09 0.5097 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9264 0.9459 0.0014 Non-normal Distribution

Reproduction Summary

Conc-% Controf Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Dilution Water 10 251 22.92 27.28 14 30 1.81 5724 22.81% 0.0%

2 10 27.3 24.95 29.65 16 33 1.955 6.183 2265% -877%
4 10 24.9 22.01 27.79 13 33 2,401 7.593 30.49% 0.8%

10 10 26 234 28.6 13 34 2.165 6.848 26.34% -3.59%
40 10 23.3 20.03 26.57 6 35 2716 8.59 36.87% T717%
100 10 13.1 11.4 14.8 7 20 1.41 4.458 34.03% 47.81%

000-092-181-1 CETIS™ v1.8.1.2 Analyst: ! ;\fé QA:



CETIS Analytical Report Report Date: 21 Dec-15 1415 (p 2 of 2)

Test Code: B345901cdc | 10-6318-2911
Ceriodaphnia 7-d Survival and Reproduction Test CH2M HILL - ASL
Analysis ID:  18-9938-5528 Endpoint: Reproduction CETIS Version: CETISv1.8.1

Analyzed: 21 Dec-15 14:13 Analysis: Nonparametric-Control vs Treatments Official Results: Yes

Reproduction Detail

Conc-% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep7 Rep 8 Rep 9 Rep 10
0 Dilution Water 30 14 28 26 30 29 23 27 28 16
2 30 17 31 25 30 32 32 33 27 16
4 25 16 27 30 13 31 33 33 26 15
10 29 18 21 31 3 27 34 32 24 13
40 6 24 27 27 24 3 12 35 21 26
100 10 16 8 13 7 12 17 18 20 10
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CETIS Analytical Report

21 Dec-15 14:15 (p 2 of 3)
B345901cdc | 10-6318-2911

Report Date:
Test Code:

Ceriodaphnia 7-d Survival and Reproduction Test

CH2M HILL - ASL

Sample Age: 27h (3.6 °C) Station:

Linear Interpolation Options

Exp 95% CL  Method

X Transform Y Transform Seed Resamples

Analysis ID: 16-3375-5926 Endpoint: Reproduction CETIS Version: CETISv1.8.1
Analyzed: 21 Dec-15 14:13 Analysis: Linear Interpolation (ICPIN) Official Results: Yes

Batch ID: 21-4633-9217 Test Type: Reproduction-Survival (7d) Analyst:

Start Date: 15 Dec-15 09:00 Protacol: EPA/821/R-02-013 (2002) Diluent:  Mod-Hard Synthetic Water
Ending Date: 21 Dec-15 09:15 Species:  Ceriodaphnia dubia Brine:

Buration: 6d Oh Source:  In-House Culture Age: <24h

Sample ID: 13-3002-0080 Code: B3459-01 Client:

Sample Date: 14 Dec-15 06:G0 Material:  Unknown Project:

Receive Date: 14 Dec-15 10:20 Source: Molala, city of {OR0101514)

Log(X+1) Linear 1.064E+09 200 Yes

Two-Point Interpolation

Residual Analysis

Attribute Method Test Stat  Critical P-Value Decision(a:5%)

Extreme Value Grubbs Extreme Value 2.7 3.2 0.3277 No Qutliers Detected

Point Estimates

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

1C25 55.681 16.05 66.48 1.798 1.504 5.25

Reproduction Stummary Calculated Variate

Conc-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect

0 Dilution Water 10 251 14 30 1.81 5.724 2281%  0.0%

2 10 27.3 16 33 1.955 6.183 22.65%  -B77%

4 10 24.9 13 33 2.401 7.593 30.49% 0.8%

10 10 26 13 34 2,165 6.848 26.34%  -3.59%

40 10 23.3 G 35 2.716 8.59 36.87% 7.17%

100 10 13.1 7 20 1.41 4.458 3403% 47.81%

Reproduction Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep B Rep 9 Rep 10
0 Dilution Water 30 14 28 26 30 29 23 27 28 16
2 30 17 31 25 30 32 az 33 27 16
4 25 16 27 30 13 Ky 33 33 26 18
10 29 18 21 kx| 3 27 34 32 24 13
40 6 24 27 27 24 Ky 12 35 21 26
100 10 16 8 13 7 12 17 18 20 10

000-092-181-1 CETIS™ v1.8.1.2

Analyst; l\\fg QA




CETIS Anaiytical Report Report Date: 21 Dec-1514:15(p 3 of 3)
Test Code: B345901¢dc | 10-6318-2911
CH2M HILL - ASL

Ceriodaphnia 7-d Survival and Reproduction Test

Analysis 1D:  16-3375-5926 Endpoint: Reproduction CETIS Version: CETISv1.8.1
Analyzed: 21 Dec-15 14:13 Analysis: Linear Interpolation (ICPIN} Official Results: Yes
Graphics
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GWH , LL FATHEAD MINNOW 7-DAY SURVIVAL AND WATER QUALITY DATA

Random Template Used: 6 conc, x 4 reps, # ! \ Waterbath/incubator Used: Date Initiated {2~ / | 5 120\ Timeﬂ 20
Initial sample [ID B %L}FSO‘ - # H Date Terminated /22 / 22 /20 (&7 Time/o 204
Client City of Molalla Sample Description

Tech: Pay0MC  Daylgy t{'g‘thaM Day}/,Q Day4 £ Days /% Daye M1Z Day7 KS!'//Q
Time Day0 M0 Pay! WOO Day2 {30 Day3/235 pays /¢ Days /305 Day6 7C/S Day7 /0=

Conc. . . Dissolved O, Temp. & | Conductivity
or Day Number of Live Organisms (mg/l) pH °C) E (S)
@e—nt\) A B C D Pre Post Pre Post Pre £ | Post (1" use)
0 10 10 10 10 - 8.3 P=13.5 11 2o
1 Lo O T \ O .0 34 +4 B 255 |1
— 2 /2 ) ) i, £. 9 7.5 7 & §o 2.0 b7l 3w
£ 3 Iz Iz /o /o 2/ 31 2 S & o - {5y
5 4 7o { /o " 2 3 5.7 2 % 5o 280 W] 3zz
5 22 ) /0 [O T | L% 79" | <20 PER LY,
6 Jol /o /O (] 7,4 5 | 3 | 29 | <l
7 14 {2 [ & (o 2.2 1.¥ PY AN
0 10 10 10 10 . B2 74 ¢
I K L O 1O LE N 34 s . 2.4
9 9 fe ) ‘o Feo 2.8 . & .o 2. G
S i ¥ - 7F o 7 ¥/ B £ 25
~ 4 7 <—? T TE =N & a 2+ < & 252
5 9 le E <% 9F1 9 | 749 Ll
6 S 7= 2l N/ e I 3
7 g & bl N 7, 3,
0 10 10 10 10
1 O LO L0 (O 1 2o +9 +.&
2 ‘o /L /o ‘o £ 5 2.4 s
8 3 7FE le 7 /o 2.1 5. 7. &
< 4 8§ 7 3 7 2. eof ¥/ 2. &
3 le /0 [ /0 T | 74 1
6 | 5~ SO ] e | 7.3 1 1% 71
7 5 / 2 ! fo EF of AT
0 10 10 10 10 2, O P2,
l (O LO 4 Ta) 3.0 1 39 +. 3. 25 ¢f
2 o /0 7 t o 3 o - < 2 & 5.9 2. 7
2 3 {£r 3 ¢ (o 21 £ 33 ¥ P €
= [4 5 ZF SE| J» 2% 5L [ T3¢ | 5.9 Zs .,
5 5 |~ & SO 72> <O Jile B ok
6 4 / 5 /O | 71 = i/
7 S o &/ e 3.
0 10 10 10 10 .
I Y 1O Lo 1 NS ]
2 /5 {5 /> 7 £.5 757
2 3 ip 2 ra ) J. g3
¥ 4 (0 lo lo 7 2.4 F- L
5 /O 72 /O “1 7.4 7%
¢ 78 LV A W e ¥ 5
7 I 7 9 35 B
0 10 10 10 10 =3 DL\
1 {0 [ X9) (O +.o g
2 I /b /o /o £.7 ¥ 3 232
= 3 /8 re /o ) 72 ?.3
S [a1 7y K2 /0 ‘o -4 % L 233
5 Jo 9 [0 [0 s T, * -
6 v = O o e i ‘1
7 12 X IF; 7o 1.0
¥ Indicates one organism inadvertently poured off during solution renewal, replaced into container. Pre =Pre-renewal solutions. Post =Post-renewal solutions.
"M" = organism missing, start count reduced. "Inj" = organism injured, remove from stats. Day 0 Temperatures = Post-renewals
"F" = fungus noted on dead organisms. Therm ID# = Thermometer ID used for all measurements that day.
[0 Aeration in test chambers begun @ (Note observations on Test Organism Info sheet) = Temp. out of recommended range

Mollalaxlsm Doc Control 1D: ASLE9I-0911



FATHEAD MINNOW 7-DAY GROWTH DATA

Client City of Molalla Tins Labeled As: MOLALLA (12/15)
Lab ID: B3459 Start Date: 12/15/2015
Sample Description:
Technician: MJO KJ
Date: 1/5/2015 12/3/2015
Balance Serial #: B328543647 B328543647
Total Tare No. of
Percent Replicate Weight (mg) Weight (mg) Fish
A 1149.73 1142.60 10
Control B 1139.06 1131.81 10
C 1154.98 1148.23 10
D 1154.70 1147.23 10
A 1151.48 1144.50 9
2.0% B 1155.52 1149.83 0
C 1169.64 1164.25 7
D 1191.83 1185.08 8
A 1106.45 1102.26 5
4.0 % B 1160.13 1153.16 10
C 1146.07 1145.05 1
D 1147.40 1140.07 10
A 1149.02 1146.59 3
10 % B 1176.83 1176.83 0
C 1143.59 113947 4
D 1142.84 113475 10
A 1151.99 1146.65 9
40 % B 1146.37 1139.76 10
C 115043 1145.14 9
D 1157.31 1150.36 9
A 1138.88 1132.62 10
100 % B 1182.87 1177.15 8
C 113557 1130.10 10
D 1176.81 1170.68 10

weigh to 0.01 mg

City of Molalla B3453 1.05-2016 - (FHM}.x|sx
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FATHEAD MINNOW 7-DAY GROWTH DATA

Client City of Molalla Tins Labeled As: MOLALLA (12/15)
Lab ID- Start Date: 12/15/2015
Sample Description:
Technician: KJ
Date: 12/3/2015
Balance Serial #: B328543647 B328543647
Total Tare No. of
Percent Replicate Weight (mg) Weight (mg) Fish
A 1142.60 /e
Control B 1131.81 /o
C 1148.23 &
D 1147.23 /s
A 1144.50 7
2.0% B 1149.83 £
C 1164.25 3
D 1185.08 %
A 1102.26 )
4.0% . B 1153.16 /o
C 1145.05 ) /
D 1140.07 .
A 1146.65 =2
10% B 1139.76 sl
C 1145.14 ey A
D 1150.36 [ o
A 1146.59
40 % B 1176.83 /o
C 1139.47 i
D 1134.75 ¥}
A 1132.62 /&
100 % B 117713 &
C 1130.10 o
D 1170.68 ‘p
weigh to 0.01 mg st Lo (D4 (¢ bhotod 4o e t5ed L Fle tipSe €5 L

—7{.&. L{d&qv /ﬁé_,e//pJ#—'hg s g g ‘-'fCC'k[ [ - oS {_::SLJ

¢ ¢ City of Molalla B 12152015 - (FHM).xlsx
, /Q ! S-fs
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CETIS Summary Report Report Date: 08 Jan-16 16:18 (p 1 of 2}
Test Code: B345901ppc | 07-0235-7410

Fathead Minnow 7-d Larval Survival and Growth Test CH2M HILL - ASL
Batch 1D: 00-7718-9771 Test Type: Growth-Survival (7d) Analyst:

Start Date: 15 Dec-15 14:20 Protocol: EPA/821/R-02-013 (2002) Diluent:  Mod-Hard Synthetic Water

Ending Date: 22 Dec-15 10:00 Species: Pimephales promelas Brine:

Duration: 6d 20h Source: Aquatox, AR Age: <24h

Sample ID: 13-3002-0090 Code: B3459-01 Client:

Sample Date: 14 Dec-15 06:00 Material:  Unknown Project:

Receive Date: 14 Dec-15 10:20 Source:  Molalla, city of (OR0101514)

Sample Age: 32h (3.6 °C) Station:

Comparison Summary

AnalysisID  Endpoint NOEL LOEL TOEL PMSD TU Method

00-9060-2152 4d Survival Rate 100 e 2 NA 28.7% 1 Steel Many-One Rank Sum Test
00-3616-0815 7d Survival Rate 100 )4%’ & NA 41.5% 1 Dunnett Multiple Comparison Test
03-0064-3435 Mean Dry Biomass-mg 40 100 63.25 45.3% 25 Steel Many-One Rank Sum Test

Point Estimate Summary

Analysis ID  Endpoint Level % 95% LCL.  95% UCL TU Method

09-8051-0880 4d Survivai Rate EC50 >100 N/A N/A <1 Linear Interpelation (ICPIN)

17-7539-2400 Mean Dry Biomass-mg 1C25 3.459 1.896 N/A 28.91 Linear Interpolation (ICPIN)

Test Acceptability

Analysis ID  Endpoint Attribute Test Stat TAC Limits Overlap Decision

00-3616-0815 7d Survival Rate Contrel Resp 1 0.8-NL Yes Passes Acceptability Criteria
03-0064-3435 Mean Dry Biomass-mg Control Resp 0.715 0.25-NL Yes Passes Acceptability Criteria
17-7539-2400 Mean Dry Biomass-mg Cantrol Resp 0.715 0.25 - NL Yes _ Passes Acceptability Criteria
03-0064-3435 Mean Dry Biomass-mg PMSD 0.4531 0.12-03 Yes Above Acceptability Criteria
4d Survival Rate Summary o

C-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdbDev CV% %Effect
0 Dilution Water 4 1 1 1 1 1 0 0 0.0% 0.0%

2 4 0.85 0.6909 1 0.7 0.9 0.05 0.1 11.76%  15.0%
4 4 0.775 0.2493 1 0.3 1 0.1652 0.3304 42.63%  22.5%
10 4 0.55 0.02225 1 0.2 1 0.1658 0.3317 60.3% 45.0%
40 4 0.975 0.8954 1 09 1 0.025 0.05 5.13% 2.5%
100 4 0.975 0.8954 1 0.9 1 0.025 0.05 5.13% 2.5%
7d Survival Rate Summary

C-% Control Type  Count Mean 85% LCL 95% UCL Min Max StdEr StdDev  CV% %Eiffect
0 Dilution Water 4 1 1 1 1 1 0 0 0.0% 0.0%

2 4 0.75 0.5446 0.9554 0.6 0.9 0.06455 0.1291 17.21%  25.0%
4 4 0.65 0 1 a1 1 0.2179 0.4359 67.06% 35.0%
10 4 0.425 0 1 0 1 0.2097 0.4193 98.66%  57.5%
40 4 0.925 0.8454 1 0.9 1 0.025 0.05 5.41% 7.5%
100 4 0.85 0.7909 1 0.8 1 0.05 Q.1 10.53% 5.0%
Mean Dry Biomass-mg Summary

C-% Control Type  Count Mean 95% LCL  95% UCL Min Max StdErr StdDsv CV% %Effect
0 Dilution Water 4 0.715 0.667 0.763 0.675 0.747 0.01508 003015 4.22% 0.0%

2 4 0.6203 0.4961 0.7444 0.539 0.698 003902 0.07804 12.58% 13.25%
4 4 0.4877 0.02158 0.9539 0.102 0.733 0.1465 0.293 60.06%  31.78%
10 4 0.366 -0,1755  0.8075 0 0.809 0.1702 0.3403 92.98%  4B.81%
40 4 0.6048 0.4683 0.7412 0.529 0.695 0.04287 0.08574 14.18% 1542%
100 4 0.5885 0.5314 0.6476 0.547 0.626 0.01825 0.0365 6.19% 17.55%
000-092-181-1 CETIS™ v1.8.8.3 Analyst: F.fﬁk QA:




CETIS Summary Report

Report Bate:
Test Code:

08 Jan-16 16:18 (p 2 of 2)
B345901ppc | 07-0235-7410

Fathead Minnow 7-d Larval Survival and Growth Test

CH2M HILL - ASL

4d Survival Rate Detail

C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Dilution Water 1 1 1 1

2 0.9 0.7 0.9 0.9

4 0.8 1 0.3 1

10 0.5 0.2 0.5 1

40 1 1 1 0.9
100 1 0.9 1 1

7d Survival Rate Detail

C-% Control Type  Rep 1 Rep 2 Rep 3 Rep 4
0 Ditution Water 1 1 1 1

2 08 0.6 0.7 0.8

4 0.5 1 0.1 1

10 0.3 0 0.4 1

40 0.9 1 0.9 0.9
100 1 0.8 1 1
iviean Dry Biomass-mg Detail

C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4
V] Dilution Water  0.713 0.725 0.675 0.747
2 0.698 0.569 0.539 0.675
4 0.419 0.697 0.102 0.733
10 0.243 0 0.412 0.809
40 0.534 0.661 0.529 0.695
100 0.626 0.572 0.547 0.613
4d Survival Rate Binomials

C-% Control Type Rep1 Rep 2 Rep 3 Rep 4
0 Dilution Water 1010 10/10 1010 10/10
2 9/10 7110 910 810
4 810 10110 310 10/10
10 5M0 2110 510 10/10
40 10410 10/10 10410 910
100 10/10 9/10 10/10 1010
7d Survival Rate Binomials

C-% Control Type  Rep Rep 2 Rep 3 Rep 4
0 Dilution Water  10/10 1010 10/10 10110
2 9/10 6/M0 7110 8/10
4 5/10 10/10 110 10/10
10 310 oMo 410 10/10
40 9/10 10/10 /10 910
100 10/10 810 10/10 10/10

000-092-181-1

CETIS™ v1.8.8.3

Analyst__ ™ QA:




CETIS Anaiyﬁca| Report Report Date: 08 Jan-16 16:18 {p 1 of 6)
Tast Code: B345901ppc | 07-0235-7410
Fathead Minnow 7-d Larval Survival and Growth Test CH2M HILL - ASL
Analysis ID:  00-9060-2152 Endpoint: 4d Survival Rate CETIS Version: CETISv1.8.1
Analyzed: 30 Dec-15 13:05 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
Batch ID: 00-7718-9771 Test Type: Growth-Survival {7d) Analyst:
Start Date: 15 Dec-15 14:20 Protocol: EPA/821/R-02-013 (2002) Diluent:  Mod-Hard Synthetic Water
Ending Date: 22 Dec-1510:00 Species: Pimephales promelas Brine:
Duration: 6d 20h Source:  Aquaiox, AR Age: <24h
Sample ID: 13-3002-0090 Code: B83459-01 Client:
Sample Date: 14 Dec-15 06:00 Material:  Unknown Project:
Receive Date: 14 Dec-15 10:20 Source: Molalla, city of (OR0101514)
Sample Age: 32h (3.6 °C) Station:
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 28.7% 100 >100 NA 1
Steel Many-One Rank Sum Test
Control vs C-% Test Stat Critical Ties DF P-Value P-Type Decision(a:5%}.
Dilution Water 2* 10 10 0 6 0.0417 < Significant Effect
4 14 10 1 6 0.3451 " Non-Significant Effect’
10 12 10 1 6 0.1424 Non-Significant Effect
40 16 10 1 6 0.6105 Non-Significant Effect
100 16 10 1 6 0.6105 Non-Significant Effect
Auxiliary Tests
Attribute Test Test Stat  Critical P-Value Decision(a:5%)
Extreme Value Grubbs Extreme Value 2.607 2.802 0.1164 No Qutliers Detected
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{c:5%)
Between 0.8833552 0.176671 5 3.102 0.0342 Significant Effect
Error 1.02512 0.05695112 18
Total 1.808475 23
Distributional Tests
Attribute Test Test Stat  Crifical P-Value Decision(ua:1%)
Variances Mod Levene Equality of Variance 1.777 4,248 0.1685 Equal Variances
Distribution Shapira-Wilk W Normality 0.8798 0.884 0.0082 Non-normal Distribution
4d Survival Rate Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Dijution Water 4 1 1 1 #Ermror 1 1 0 0.0% 0.0%
2 4 0.85 0.6909 1 #Error 0.7 0.9 0.05 11.76% 15.0%
4 4 0.775 0.2493 1 #Error 0.3 1 0.1652 42.63% 22.5%
10 4 0.55 0.02225 1 #Error 0.2 1 0.1658 60.3% 45.0%
40 4 0.975 0.8954 1 #Error 0.9 1 0.025 5.13% 2.5%
$00 4 0.975 0.8954 1 #Error 0.9 1 0.025 5.13% 2.5%
Angular {Corrected) Transformed Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median  Min Max StdEr  CV% %Effect
0 Dilution Water 4 1.412 1.412 1.412 #Error 1.412 1.412 0 0.0% 0.0%
2 4 1.185 0.9794 1.39 #Errar 0.9912 1.249 0.06447 10.89% 16.11%
4 4 1.128 0.503 1.752 #Error 0.5796 1.412 0.1963 34.82% 20.14%
10 4 0.8616 0.2298 1.493 #Error 0.4636 1.412 0.1985 46.08% 38.98%
40 4 1.371 1.242 1.501 #Error 1.249 1.412 0.04074"  5.94% 2.88%
100 4 1.371 1.242 1.501 #Error 1.249 1.412 0.04074 5.94% 2.89%
P
000-092-181-1 CETIS™ v1.8.8.3 Analyst:_ QA:




Test Code: B345301ppc | 07-0235-7410
Fathead Minnow 7-d Larval Survival and Growth Test CH2M HILL - ASL
Analysis ID:  00-9060-2152 Endpoint: 4d Survival Rate CETIS Version: CETISv1.8.1
Analyzed: 30 Dec-15 13:05 Analysis: Nonparametric-Control vs Treatments Official Resuits: Yes
4d Survival Rate Detail
C-% Control Type Rep 1 Rep 2 Rep 3 Rep4
0 Dilution Water 1 1 1 1
2 0.9 0.7 0.9 0.9
4 0.8 1 0.3 1
10 0.5 0.2 0.5 1
40 1 1 1 0.9
100 1 0.9 1 1

Angular (Corrected} Transformed Detail

C-% Control Type Rep1 Rep 2 Rep 3 Rep 4
0 Dilution Water  1.412 1.412 1,412 1.412
2 1.249 0.9912 1.249 1.249
4 1.107 1.412 0.5796 1.412
10 0.7854 0.4636 0.7854 1.412
40 1.412 1.412 1.412 1.249
100 1.412 1.249 1.412 1.412

4d Survival Rate Binomials
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 D
2

4

10

40

100

000-092-181-1 CETIS™ v1.8.8.3 Analyst_&~ QA:




CETIS Analytica] Report Report Date: 08 Jan-16 16:18 (p 1 of 4)

Test Code: B345901ppe | 07-0235-7410
Fathead Minnow 7-d Larval Survival and Growth Test CH2M HILL - ASL
Analysis ID:  09-8051-0880 Endpoint: 4d Survival Rate CETIS Version: CETISv1.8.1
Analyzed: 30 Dec-15 13:05 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Batch ID: 00-7718-9771 Test Type: Growth-Survival (7d} Analyst:
Start Date: 15 Dec-15 14:20 Protacol: EPA/821/R-02-013 {2002) Diluent: Mod-Hard Synthetic Water
Ending Date: 22 Dec-15 10:00 Species: Pimephales promelas Brine:
Buration: 6d 20h Source:  Aquatox, AR Age: <24h
Sample 1D: 13-3002-0020 Code: B3459-01 Client:
Sample Date: 14 Dec-15 06:00 Material:  Unknown Project:
Receive Date: 14 Dec-15 10:20 Source:  Molalla, city of (OR0101514)
Sample Age: 32h (3.6 °C) Station:
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 85% CL  Method
Log(X+1) Linear 168739362 200 Yes Two-Peint Interpelation
Residual Analysis
Attribute Method Test Stat Critical P-Value Decision(a:5%)
Extreme Value Grubbs Extreme Value 2.607 2.802 0.1164 No Qutliers Petected
Point Estimates
Level % 95% LCL 95% UCL TU 95% LCL.  95% UCL
ECS0 >100 N/A N/A <1 NA NA
4d Survival Rate Summary Calculated Variate{A/B)
C-% Control Type Count Mean Min Max StdErr StdDev CV% %Effect A B
0 Dilution Water 4 1 1 1 0 o 0.0% 0.0% 40 40
2 4 0.85 0.7 0.9 0.05 0.1 11.76%  15.0% 34 40
4 4 0.775 0.3 1 0.1652 0.3304 42.63% 22.5% ey 40
10 4 0.55 0.2 1 0.1658 0.3317 60.3% 45.0% 22 40
40 4 0.975 0.9 1 0.025 0.05 5.13% 2.5% 39 40
100 4 0.975 0.9 1 0.025 0.05 5.13% 2.5% 39 40

4d Survival Rate Detail

C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4
g Dilution Water 1 1 1 1

2 0.9 0.7 0.9 0.9

4 0.8 1 0.3 1

10 0.5 0.2 0.5 1

40 1 1 1 0.9
100 1 0.9 1 1

4d Survival Rate Binomials

C-% Control Type  Rep 1 Rep 2 Rep 3 Rep 4
0 Dilution Water  10/10 10H0 10/10 1010
2 9/10 6/10 7110 810

4 5/10 10/10 110 10/10
10 3no /10 4110 10410
40 810 10110 8M1o0 910

100 10/10 8/10 10/10 10/10

000-092-181-1 CETIS™ v1.8.8.3 Analyst___ 2™ QA




Test Code: B345901ppc | 07-0235-7410
Fathead Minnow 7-d Larval Survival and Growth Test CH2M HILL - ASL
Analysis ID:  09-8051-0880 Endpoint: 4d Survival Rate CETIS Version: CETISv1.8.1
Analyzed: 30 Dec-15 13:05 Analysis: Linear Interpolation (ICPIN} Official Results: Yes
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CETIS Analytical Report Report Date: 08 Jan-16 16:18 {p 3 of 6)

Test Code: B345901ppc | 07-0235-7410

Fathead Minnow 7-d Larval Survival and Growth Test CH2M HILL. - ASL
Analysis ID:  00-3616-0815 Endpoint: 7d Survival Rate CETIS Version: CETISv1.8.1
Analyzed: 30 Dec-15 13:06 Analysis: Parametric-Control vs Treatments Official Results: Yes
Batch ID: 00-7718-9771 Test Type: Growth-Survival (7d) Analyst:
Start Date: 15 Dec-15 14:20 Protocol: EPA/821/R-02-013 (2002) Diluent:  Mod-Hard Synthetic Water
Ending Date: 22 Dec¢-15 10:00 Species: Pimephales promelas Brine:
Duration: 6d 20h Source:  Aquatox, AR Age: <24h
Sampie ID:  13-3002-0090 Code: B3459-01 Client:
Sample Date: 14 Dec-15 06:00 Material:  Unknown Project:
Receive Date: 14 Dec-15 10:20 Source:  Molalla, city of (OR0101514)
Sample Age: 32h (3.6 °C) Station:
Bata Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angutar (Corrected) NA C>T NA NA 41.5% 100 >100 NA 1
Dunnett Multiple Comparison Test
Control vs C-% Test Stat  Critical MSD DF P-Value P-Type Decision{a:5%)
Dilution Water 2 1.672 2.407 0.541 6 0.2055 Non-Significant Effect

4 1.908 2.407 0541 6 0.4217 ~ Nan-Significant Effect

10* 3127 2.407 0.541 6 0.0118 . """ Significant Effect _

40 0.5434 2.407 0541 & 0.6285 Non-Significant Effect ™~

100 0.3389 2.407 0.541 6 0.7149 Non-Significant Effect
Auxiliary Tests
Attribute Test Test Stat Critical  P-Value Decision{a:5%)
Extreme Value Grubbs Extreme Value 2.498 2,802 0.1780 No Qutliers Detected
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{c:5%)
Between 1.40652 0.2813041 5 2.78 0.0496 Significant Effect
Error 1.82127 0.1011817 18
Total 3.227791 23
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision{a:1%)
Variances Mod Levene Equality of Variance 3.421 4.248 0.0239 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9159 0.884 0.0474 Normal Distribution
7d Survivai Rate Summary
C-% Control Typs  Count Mean 95% LCL 95% UCL Median Min Max StdEr  CV% %Effect
0 Dilution Water 4 1 1 1 #Error 1 1 g 0.0% 0.0%
2 4 0.75 0.5446 0.9554 #Error 0.8 0.9 0.06455 17.21% 25.0%
4 4 0.65 0 1 #Error 0.1 1 0.2179 67.06% 35.0%
10 4 0.425 0 1 #Error 0 1 0.2097 98.66% 57.5%
40 4 0.925 0.8454 1 #Error 0.9 1 0.025 5.41% 7.5%
100 4 0.95 0.7908 1 #Error 0.8 1 0.05 10.83% 5.0%
Angular (Corrected} Transformed Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdEr  CV% %Effect
0 Dilution Water 4 1.412 1.412 1.412 #Errar 1.412 1.412 0 0.0% 0.0%
2 -4 - 1058 0.8102 1.306 #Error 0.8861 1.249 0.07796 14.73% 25.05%
4 4 0.9828 0.1386 1.827 #Error 0.3218 1.412 0.2653 53.98% 30.4%
10 4 0.7088 -0.1202  1.538 #Error  0.1588 1.412 0.2605 73.5% 49.8%
40 4 1.29 1.16 1.418- #Error . 1,249 1412 0.04074 6.32% 8.66%
100 4 1.336 1.093 1.578 #Error 1.107 1.412 0.07622 11.41% 5.4%

000-092-181-1 CETIS™ v1.8.8.3 Analyst__3"~ QA
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CETIS Analytical Report Report Date: 08 Jan-16 16:18 (p 4 of 6)
Test Code: B8345901ppc | 07-0235-7410

Fathead Minnow 7-d Larval Survival and Growth Test CH2M HILL - ASL
Analysis ID:  00-3616-0815 Endpoint: 7d Survival Rate CETIS Version: CETISv1.8.1

Anaiyzed: 30 Dec-15 13:06 Analysis: Parametfric-Control vs Treatments Official Results: Yes

7d Survival Rate Detail

C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Dilution Water 1 1 1 1

2 0.9 0.6 0.7 0.8

4 0.5 1 0.1 1

10 0.3 6 0.4 1

40 0.9 1 0.9 0.8

100 1 0.8 1 1

Anguiar {Corrected) Transformed Detail

C-% Confral Type Rep 1 Rep 2 Rep 3 Rep 4

0 Dilution Water  1.412 1.412 1.412 1.412

2 1.249 0.8861 0.9912 1.107

4 0.7854 1.412 0.3218 1.412

10 0.5796 0.1588 0.6847 1.412

40 1.249 1.412 1.249 1.249

100 1.412 1.107 1.412 1.412

7d Survival Rate Binomials

C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 (b}

2

4

10

40

100

00¢-092-181-1

CETIS™ v1.8.8.3
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CETIS Analytical Report Report Date: 08 Jan-16 16:18 (p 5 of 6)
Test Coda: B345901ppc | 07-0235-7410
Fathead Minnow 7-d Larval Survival and Growth Test CH2M HILL - ASL
Analysis ID:  03-0064-3435 Endpeint: Mean Dry Biomass-mg CETIS Version: CETISvi.8.1
Analyzed: 05 Jan-16 9:19 Analysis: Nonparametric-Control vs Treatments Offictal Results: Yes
Batch ID: 00-7718-9771 Test Type: Growth-Survival (7d} Analyst:
Start Date: 15 Dec-15 14:20 Protocol: EPA/821/R-02-013 (2002) Diluent:  Mod-Hard Synthetic Water
Ending Date: 22 Deg-15 10:00 Species: Pimephales promelas Brine:
Duration: 6d 20h Source:  Aguatox, AR Age: <24h
Sample ID:  13-3002-0080 Code: B3459-01 Client:
Sample Date: 14 Dec-15 06:00 Material:  Unknown Project:
Receive Date: 14 Dec-15 10:20 Source: Molalla, city of (OR0101514)
Sample Age: 32h (3.6 °C} Station:
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Untransformed NA C>T NA NA 45.3% 40 100 63.25 2.5
Steel Many-One Rank Sum Test
Confrol vs C% Test Stat Critical Ties DF P-Value P-Type Decision{o:5%)
Dilution Water 2 11.5 10 1 8 0.1083 Non-Significant Effect
4 14 10 0 6 0.3451 Nan-Significant Effect
10 14 10 0 6 0.3451 Non-Significant Effect
40 11 10 0 6 0.0805 Non-Significant Effect
100* 10 10 0 6 0.0417 Significant Effect
Auxiliary Tests
Attribute Test Test Stat  Critical P-Value Decision{a:5%)
Extreme Value Grubbs Extreme Value 2.631 2.802 0.1054 No Quttiers Detected
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(c:5%)
Between 0.2931767 0.05863535 5 1.619 0.2057 MNon-Significant Effect
Error 0.6519682 0.03622046 18
Total 0.945145 23
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision{a:1%)
Variances Bartlett Equality of Variance 22.15 15.09 0.0005 Unequal Variances
Distribution Shapiro-Wilk W Normality 0.9024 0.884 0.0243 Normal Distribution
Mean Dry Biomass-mg Summary
C-% Controf Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Dilution Water 4 0.715 0.667 0.763 #Eror 0.675 0.747 0.01508 4.22% 0.0%
2 4 0.6203 0.4961 0.7444 #Ermror 0.539 0.698 0.03902 12.58% 13.25%
4 4 0.4877 0.02158 0.9539 #Ereor 0.102 0.733 0.1465 60.06% 31.78%
10 4 0.366 -0.1755  0.9075 #Error 0 0.809 0.1702 92.98% 48.81%
40 4 0.6048 0.4683 0.7412 #Error 0.528 0.635 0.04287 14.18% 15.42%
100 4 0.5895 0.5314 0.6476 #Error 0.547 0.626 0.01825 6.19% 17.55%
Mean Dry Biomass-mg Detail
C-% Control Type Rep1 Rep 2 Rep 3 Rep 4
0 Dilution Water  0.713 0.725 0.675 0.747
2 0.698 0.569 0.539 0.675
4 0.419 0.697 0.102 0.733
10 0.243 0 0.412 0.809-
407 - 0.634 0.661 0.529 0.695
100 0.626 0.572 0.547 0.613
000-092-181-1 CETIS™ v1.8.8.3 Analyst: 3 ~ QA:




CETIS Analytical Report Report Date: 08 Jan-16 16:18 {p 6 of 6)
Test Code: B345901ppe | 07-0235-7410
Fathead Minnow 7-d Larval Survival and Growth Test CH2M HILL - ASL
Analysis ID:  03-0064-3435 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.8.1
Analyzed: 05 Jan-16 919 Analysis: Nonparametric-Control vs Treatments Official Results: Yes

000-092-187-1 CETIS™ v1.8.8.3 Analyst.___ >~ QA:




CETIS Ana;yﬁca| Report Report Date: 08 Jan-16 16:18 (p 3 of 4)
Test Code: B345901ppe | 07-0235-7410

Fathead Minnow 7-d Larval Survival and Growth Test CH2M HILL - ASL
Analysis ID:  17-7539-2400 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISvi.8.1

Analyzed: 05 Jan-16 9:19 Analysis: Linear Interpolation {ICPIN} Official Results: Yes

Batch ID: 00-7718-9771 Test Type: Growth-Survival (7d) Analyst:

Start Date: 15 Dec-15 14:20 Protocol: EPA/821/R-02-013 (2002} Diluent:  Mod-Hard Synthetic Water

Ending Date: 22 Dec-15 10:00 Species: Pimephales promelas Brine:

Duration: 6d 20h Source:  Aguatox, AR Age: <24h

Sample ID: 13-3002-0080 Code: B3459-01 Client:

Sample Date: 14 Dec-15 06:00 Material:  Unknown Project:

Receive Date: 14 Dec-15 10:20 Source: Molalla, city of (OR0101514)

Sample Age: 3zh (3.6 °C} Station:

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL.  Method

Log(X+1) Linear 1.666E+09 200 Yes Two-Point Interpolation

Residual Analysis

Attribute Method Test Stat Critical P-Value Decision{a:5%)

Extreme Value Grubbs Extreme Value 2.631 2.802 0.1054 No Qutliers Detected

Point Estimates

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

IC25  3.459 1.896 N/A 28.91 NA 52.74

Mean Dry Biomass-mg Summary Calculated Variate

C-% Control Type Count Mean Min Max StdErr StdDev CV% %Effect
0 Dilution Water 4 0.715 0.675 0.747 0.01508 0.03015 4.22% 0.0%

2 4 0.6203 0.539 0.698 0.03902 0.07804 12.58%  13.25%
4 4 0.4877 0.102 0.733 0.1465 0.293 60.06%  31.78%
10 4 0.366 0 0.809 0.1702 0.3403 92.98% 48.81%
40 4 0.6048 0.529 0.695 0.04287 0.08574 14.18%  15.42%
100 4 0.5895 0.547 0.626 0.01825 0.0365 6.19% 17.55%
Mean Dry Biomass-mg Detail

C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4

o] Dilution Water 0.713 0.725 0.675 0.747

2 0.698 0.569 0.539 0.675

4 0.419 0.697 0.102 0.733

10 0.243 0 0.412 0.809

40 0.534 0.661 0.529 0.695

100 0.626 0.572 0.547 0.613

000-092-181-1 CETIS™ v1.8.8.3 Analyst: e QA




Report Date: 08 Jan-16 16:18 (p 4 of 4)
Test Code: B345901ppc | 07-0235-7410

CH2M HILL - ASL

CETIS Analytical Report

Fathead Minnow 7-d Larval Survival and Growth Test

Analysis ID:  17-7539-2400 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.8.1
Analyzed: 05 Jan-16 9:19 Analysis: Linear Interpolation ({CPIN) Official Results: Yes
Graphics
)
0.7
- 04 AT ®
E "
g asL§ =
g \ e
g s N
PP v
g
5 03
0z
0.1
0.0 1 ] 1 1 2 L ]
0 o) 1 60 80 106
C-%

000-092-181-1 CETIS™ v1.8.8.3 Analyst__ O QA;




Raphidocelis subcapitata (formerly Selenastrum capricornutum ) TEST CONDITIONS

Client: City of Molalla
Sample Description: Sample ID: B TS5 - o i
TestStartDate: (2 / {5 720¢> Time: 72 . %% Initials;//g
Test End Dater  / 1—/ SN Time: /& o , Initials: Q
TEST CONDITIONS AT INITIATION:
Species ID#: RS 77 3 Culturing period : o days Incubator ID#: 2
Culture Density = X
Mean # of Cells/Field x 250,000
258 50 mls
MEA A 4
Test Start x  Test / Culture = Inoculum 1 ml per L
Density Volume Density Volume
10000 x soml [ &lSess o OF/ g
Flask #1 // 23 e Iy
L A & o5
Flask #2 " — 36\0 3 c?g (»/0/
Flask #3 Kt 252 S oog
Techmician  Opr < Uhr v 8hr & 720 £ %hr _ &
Time Ohr /2 4> 24hr &t %o 48 hr &5 .S, 72hr &5 1§ 9% hr 2 0,
Therm. ID#  Ohr # 273 24hr #13 48hr # ZI3 72hr # %/3 9%hr # /S
Control <. vo gl |22 29 S 4 [ 5 |eis 28| % 2|20 4 325 e | §2_
20% §-7 2.0 gt |49 |¥e |82 R BN KR et g Let 5 2/ g 392
4.0 % 53 7.5 & { _7? 5o % ¢ | =y 2.9 2215 24,9 | L350 3?.&
10 % s. 7 25 | et 2% |5 £.7 |2+ 44q 22 .4 2.5 5.4 3 e
40 % $. 7 27 {1 |79 |93 ¢ o |29 1% . | g |28s 3NE
100 % G.7 Fogg | S 5] BT |2y | T 2ag L 3 4 Th7 70
Comments:
= Temp. out of recommended range

Mollala.xlsmDoc Control 1D: ASLES9-0911



Raphidocelis subcapitafa COULTER COUNTER WORKSHEET

Melol\o,

Client City of Maoclalla-

Peer Reviewer, ‘B\A

Review Date_\ 2= 17—\

Control

TEST CON

‘Runii

CENTRATION

. REP.C

L “REP.D. -

| See Comments

Sample Description

2.375

2.360

2.345

i Replicate Average

2.360

Lab D B3459-01

Test Start Date 12/15/2015

Test Count Date 122272015  Initials JW

"CONCENTRATION MEAN #'Ceélls / mli* =

L ICV %=

10.3%

2.0%

TEST CONCENTRATION

Run_

T rRerD

2.823

3.260

Instrument Settings:
100 um
59.94

Apperture size
Apperture Kd value:

Set size 3.2um

256
1.414
179.20

Gain;
Current:

Preamp Gain:

Dilution factor (OF) Default vaiue: 51
Quitput:  Concentration

Metered volume (ml}: 0.5

Blank counts (use ISOTONE H):

Note: Blank concentrations are Cells per ml { not x 169

2.393

3.258

-3

2.364

3.260

" Replicate Average .+

2.527

3.256

CONCENTRATION'MEAN # Cells / mL* =

12.4%

TEST CONCENTRATION

U RunG

rep

OF (fotherthandefauly | |
E SR 3.742

1

3.786

s

3.732

. Replicate Average’

3.753

'CONCENTRATION MEAN # Cells /. mL* =

TEST CON

Run:

CENTRATION -

REP A

“ DE{if other than default) |7

3.342

3.334

3.350

I+ Replicate Average .-

3.242

'CONCENTRATION MEAN # Cells 7 l* =

TEST CONCENTRATION i+ i i

ZRun s

S RERSGA

Dilutions; DF =11 (1.0 ml sampie to 10ml Isotone If}
DF = 51 (0.20 ml sample to 10mL Isotone I}
DF = 81 (0.25 ml sample to 20mL. Isctone )

Where : * = Concenirations are in Cells per mL x 10°

* DF.(if other than default) |07

1

3.333

3.428

3.378

¢2: Replicate Average =

3.380

CONCENTRATION MEAN # Cells / mL* =

COMMENTS:
Control Rep D was not innoculated.

Control rep D will be removed for statistics.

TEST CONCENTRATION %

S ROpEE

J: repa i rep [ REPC

CUREPAD

. DF (if other than defaulty | - =

1,182

1.167

2

1175

1.163

1.143

1.172

":Replicate Average "

1.167

1.164

CONCENTRATION MEAN # Cells / mL* =

OV Y=

1.8%

City of Molalla B3459.xlsx
Dec Canlrol ID: ASLO25-G715




Mol ol &

Client City of Maslalla-

Peer Reviewer,
Review Date

Raphidocelis subcapitata COULTER COUNTER WORKSHEET

Cantrol

TEST CONCENTRATION.

" DF (if other than defauiit) |

B

Sample Description

0.863

2.4 2|

0. 85y

2 .933

2. 345

0.%5q

.Replicate’ Average

Lab ID B3459-01

Test Start Date 12/15/20%5

Test Count Date 12/22/20%5 nitials Jw

CONCENTRATION:MEAN # Cells fmL% =

s oV g

TEST. comc'éNfRATl_ON '

20%

Run

- DF (if other than default)

Instrument Settings:
100 um
59.94

Apperiure size
Apperture Kd value:

Set size 3.2um

256
1.414
179.20

Gain:

Current:

Preamp Gain:
Dilution factor (DF) Default vatue: 51
Output:  Concentration

Metered volume {ml): 0.5

Blank counts (use ISOTONE H).

preera—_

Note: Blank concentrations are Cells per mi { notx 10%)

AT

EIN A S

7. S8y

3.2%50

" Replicate Average’ i1

“CONCENTRATION:MEAN# Cellsi{;mL* &'

G OV =

4.0 %

TEST CQNCENT_RATlo_N L

< Runi

3.5572

A 61D

"1 Replicate Average @\

 CONCENTRATION:MEAN # Cells / mL* =

& IOV %=

TEST CONCENTRATION. -

DE{if other than defaLit)

3.239

g

3.2614

i Replicate' Average .

“CONCENTRATION:MEAN # Cells/ mL* =

S Runs

TEST CONCENTRATION 7

S REPSD

Dilutions: DF = 11 (1.0 ml sample to 10mL Isotone Ui}
DF = 51 (0.20 ml sample to 10mL Isotone )
DF = 81 {0.25 ml sample to 20mL Isotone I}

Where : * = Congentrations are in Cells per mL x 10°

' DF (if other than default) |+

3;?.‘%&.:

LRl

3.238

3.320

P Replicate’Average | i

"CONCENTRATION MEAN # Cells / mL* =

COMMENTS: 363 Tt aggees bowd o caunB
¥* ¥ Q«F D wons et

(4%
Conirol Rep D was not innoculated. A olntelds

Control rep D wili be removed for statistics.

TEST CONGENTRATION - o

{119 TR

CREPA

RIS

ATS

I

.

43

| V2

" Replicate Average .

CONCENTRATION MEAN # Cells / mL* =

OV Y% =

City of Molalla B3459.xlsx

Doe Contraf iD: ASLO25-DV15




CETIS Summary Report Report Date: 22 Dec-15 14:54 (p 1 of 1)

Test Code: B345901rsc | 21-3592-1063
Raphidocelis Growth Test ' CH2M HILL - ASL
Batch 1D: 20-7591-2764 Test Type: Cell Growth Analyst:
Start Date: 15 Dec-15 10:45 Protocol: EPA/821/R-02-013 (2002) Diluent:  Mod-Hard Synthetic Water
Ending Date: 19 Dec-15 10:00 Species: Raphidocelis subcapitata Brine:
Duration: g5h Source: In-House Culture Age: 4d
Sample ID: 13-3002-0090 Code: B3450-01 Client:
Sample Date: 14 Dec-15 06:00 Material:  Unknown Project:
Receive Date: 14 Dec-15 10:20 Source:  Molalla, city of (OR0101514)
Sample Age: 28h (3.6 °C) Station:

Comparison Summary

Analysis ID Endpoint } NOEL LOEL - TOEL PMSD TU Method

17-1721-6176 Cell Density 40 100 63.25 10.5% 2.5 Bonferroni Adj t Test

Point Estimate Summary p— .

Analysis ID  Endpoint Level % . 95%LCL 95% UCL TU Method

09-8858-3716 Cell Density : 1C25 57.62 )56.95 58.2 1.735 Linear Interpolation (ICPIN}

Test Acceptability S S

Analysis ID Endpoint Attribute Test Stat TAC Limits Overlap Decision

09-8858-3716 Cell Density Contrel CV 0.1033 NL - 0.2 Yes Passes Acceptability Criteria
17-1721-6176  Cell Density Control CV 0.1633 NL-0.2 Yes Passes Acceptability Criteria
09-8858-3716 Cell Density Control Resp 2.61E+6 1.00E+6 - NL Yes Passes Acceptability Criteria
17-1721-6176 Cell Density Control Resp 2.61E+6  1.00E+6 - NL Yes Passes Acceptability Criteria
17-1721-6176 Cell Density PMSD 0.105 0.091-0.29 Yes Passes Acceptability Criteria

Cell Density Summary
Conec-% Control Type  Count Mean 95% L.CL 95% UCL Min Max StdErr StdDev CV% %Effect

0 Dilution Water 3 2.606E+6 2.505E+6 2.706E+6 2.360E+6 2.893E+6 1.554E+5 2692E+5 10.33% 0.0%
2 4 2.753E+6 2.626E+6 2.88B0E+6 2.527E+6 3.256E+6 1.700E+5 3.400E+5 12.35%  -5.65%
4 4 3.562E+6 3.482E+6 3.641E+6 3.260E+6 3.753E+6 1.064E+5 2.127E+5 5.97% -36.7%
10 4 3.297E+6 3.281E+6 3.312E+6 3.244E+6 3.342E+6 2.030E+4 4.077E+4 1.24% -26.52%
40 4 3.372E+6 3.348E+6 3.396E+6 3.284E+6 3.431E+6 3.143E+4 6.285E+4 1.86% -29.42%
100 4 1.152E+6 1.145E+6 1.160E+6 1.122E+6 1.,167E+6 1.042E+4 2,085E+4 1.81% 55.77%
Cell Density Detail )

Conc-% Controi Type Rep i Rep 2 Rep 3 Rep 4

0 Dilution Water 2.563E+6 2.893E+6 2.360E+6

2 2.527E+6 2.658E+6 2.570E+6 3.256E+6

4 3.753E+6 3.260E+6 3.586E+6 3.648E+6

10 3.342E+6 3.294E+6 3.307E+6 3.244E+6

40 3.380E+6 3.394E+6 3.431E+6 3.284E+6

100 1.167E+6 1.157E+6 1.122E+6 1.164E+6

000-092-181-1 CETIS™ v1.8.1.2 Analyst:m oA_ B~



CETIS Analytical Report Report Date: 22 Dec-1514:54 (p 1 of 2)

Test Code: B345901rsc | 21-3592-1063

Raphidocelis Growth Test CH2M HILL. - ASL
Analysis ID:  17-1721-6176 Endpoint: Cell Density CETIS Version: CETISv1.8.1
Analyzed: 22 Dec-15 14:54 Analysis: Parametric-Multiple Comparison Official Results: Yes
Batch ID: 20-7591-2764 Test Type: Cell Growth Analyst:
Start Date: 15 Dec-15 10:45 Protocol: EPA/821/R-02-013 (2002) Diluent:  Mod-Hard Synthetic Water
Ending Date: 19 Dec-15 10;00 Species:  Raphidocelis subcapitata Brine:
Duration: 95h Source:  [n-House Culture Age: 4d
Sample ID: 13-3002-0090 Code: B3459-01 Client:
Sample Date: 14 Dec-15 06:00 Material: Unknown Project:
Receive Date: 14 Dec-15 10:20 Source:  Molalla, city of (OR0101514)
Sample Age: 28h (3.6 °C) Station:
Data Transform Zeta Alt Hyp MC Trials NOEL LOEL TOEL TU PMSD
Untransformed o C>T Not Run 40 100 63.25 2.5 10.5%
Bonferroni Adj t Test
Control vs Conc-% Test Stat Critical DF MSD P-Value Decision{a:5%)
Difution Water 2 0.1825 2.583 4 292500  1.0000 Non-Significant Effect

4 -9.028 2.583 5 273600  1.0000 Non-Significant Effect

10 -6.525 2.583 5 273600 1.0000 Non-Significant Effect

40 -7.237 2.583 5 273600  1.0000 Non-Significant Effect

100* 13.72 2.583 5 273600 <0.0001  Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value  Decision{a:5%)
Between 1.571763E+13 3.143525E+12 5 163.4 <0.0001  Significant Effect
Error 3.077379E+11 19233620000 16
Total 1.602536E+13 3.162759E4+12 21
Distributional Tests
Attribute Test Test Stat  Critical P-Value Decision(a:1%!)
Variances Bartlett Equality of Variance 18.38 15.09 0.0025 Unequal Variances
Distribution Shapiro-Wilk W Normality 0.8969 0.8757 0.0258 Normal Distribution

Cell Density Summary

Conc-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
1] Dilution Water 3 2.606E+6 2.503E+6 2.708E+6 2.360E+6 2.893E+6 1.554E+5 2.692E+5 10.33% 0.0%
2 3 2.585E+6 2.559E+6 2.610E+6 2.527E+6 2.658E+6 3.864E+4 6.692E+4 2.59% 0.79%
4 4 3.562E+6 3.481E+6 3.643E+6 3.260E+6 3.753E+6 1.064E+5 2.12TE+5 5.97% -36.7%
10 4 3.297E+6 3.281E+6 3.312E+6 3.244E+6 3.342E+6 2.039E+4 4.077E+4 1.24%  -26.52%
4
4

40 3.372E+6 3.348E+5 3.396E+6 3.284E+6 3.431E+6 3.143E+4 6.285E+4 1.86% -20.42%
100 1.152E+6 1.144E+6 1.160E+6 1.122E+6 1.167E+6 1.042E+4 2.085E+4 1.81% 55.77%

000-092-181-1 CETIS™ vi.8.1.2 Analyst: D\Q QA:



CETIS Ana[ytica| Report Report Date: 22 Dec-15 14:64 {p 2 of 2)
Test Code: B345901rsc | 21-3592-1063
Raphidocelis Growth Test CH2M HILL - ASL
Analysis ID:  17-1721-8176 Endpoint: Cell Density CETIS Version: CETISvt.8.1
Analyzed: 22 Dec-15 14:54 Analysis: Parametric-Multiple Comparison Official Resuits: Yes
Cel| Density Defail
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Dilution Water 2.563E+6 2.893E+6 2.360E+6
2 2.527E+6 2.658E+6 2.570E+6 Outlier
4 3.753E+6 3.260E+6 3.586E+6 3.648E+6
10 3.342E+6 3.294E+6 3.307E+6 3.244E+6
40 3.380E+6 3.394E+8 3.431E+6 3.284E+6
100 1.167E+6 1.157E+6 1.122E+6 1.164E+6
Graphics
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CETIS Analytical Report Report Date: 22 Dec-15 14:54 (p 1 of 1)

Test Code: B345901rsc | 21-3592-1063
Raphidocelis Growth Test CH2M HILL - ASL
Analysis |ID: (09-8858-3716 Endpoint: Cell Density CETIS Version: CETISv1.8.1
Analyzed: 22 Dec-15 14:54 Analysis: Linear Interpalation (ICPIN) Official Results: Yes
Batch 1D: 20-7591-2764 Test Type: Cell Growth Analyst:
Start Date: 15 Dec-15 10:45 Protocol: EPA/S21/R-02-013 (2002) Diluent:  Mod-Hard Synthetic Water
Ending Date: 19 Dec-15 10:00 Species:  Raphidocelis subcapitata Brine:
Duration: 95h Source:  In-House Culture Age: 4d
Sample ID; 13-3002-0090 Code: B3459-01 Client:
Sample Date: 14 Dec-15 06:00 Material:  Unknown Project:

Receive Date: 14 Dec-15 10:20 Source: Molalla, city of (OR0101514)
Sample Age: 25h (3.6 °C) Station:

Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL  Method
Log(X+1) Linear 931651044 200 Yes Two-Point Interpolation

Point Estimates

level % 95% LCL 95% UCL TU 95% LCL 95% UCL

IC25  57.62 56.95 58.2 1.735 1.718 1.756

Cell Density Summary Calculated Variate

Conc-% Control Type Count Mean Min Max StdErr StdDev CV% %Effect
0 Dilution Water 3 2.606E+6 2.360E+6 2.803E+6 1.554E+5 2.602E+5 10.33%  0.0%

2 4 2.753E+6 2.527E+6 3.256E+6 1.700E+5 3.400E+5 12.35%  -5.65%
4 4 3.562E+6 3.260E+6 3.753E+6 1.064E+5 2.127E+5 5.97% -36.7%
10 4 3.287E+6 3.244E+6 3.342E+6 2.03%E+4 4.077E+4 1.24% -26.52%
40 4 3.372E+6 3.284E+6 3431E+6 3.143E+4 6.285E+4 1.86% -29.42%
100 4 1.152E+6 1.122E+6 1.167E+46 1.042E+4 2.085E+4 1.81% 55.77%

Cell Density Detail
Cone-% Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Dilution Water 2.563E+6 2.893E+6 2.360E+6

2 2.527E+6 2.658E+6 2.570E+6 3.256E+6
4 3.753E+6 3.260E+6 3.586E+6 3.648E+6
10 3.342E+6 3.294E+6 3.307E+6 3.244E+6
40 3.3B0E+6 3.394E+6 3.431E+6 3.284E+6
100 1.167E+6 1.1567E+6 1.122E+6 1.164E+6
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APPENDIX B

REFERENCE TOXICANT DATA SHEETS



CHMHILL

Ceriodaphnia dubia
Survival and Reproduction
Test Data Summary
Client. QA /QC Test Start Date \2-\5-20\
Sample Description NaCl Initial Sample ID# 7 BORGL - OL\-)( /2%@55 ~06
[
Data summarized by Y 5
Percent Total
or Total Live Young Produced in First 3 Broods per Replicate # Alive Live
Concentration A B C - D E F G H 1 J Adults | Young |
Control 2o | A S |25 |as |87 at{ 2e |25 | Jon G’ 236
ap7}  Jape] Jape[ Jape[ [apf[  [aD?] ap?}  |ap?| fam[ [ap?] ¥
02sgL |24 | 2% | 27 |2k |3\ |39 | 2% |35 |3\ | 26| ,, |.
AD?| |ap?]  Jape] fape]  |ape[  [ap?] |aD?] AD?|  tap?]  [apDe] / O 75
0s0gL | o] a5 | a4 |27 39|07 | M| D0 3% |3l | o |y
ap?| Jap?| {ap?] apr]  |apy[ [ape]  Japr] ap?|  jap?[  [aDo]
ogt | Jo | /o 1) | /5 |)571/% | }] | 12|13 113 /o |5y
ap?| Jape]  faoe] T[ap?] [ap?f[ [aD?]  |aD? AD?|  fap?] AD? |
g | g | 2| 2|4 |9 |7 |d]|d|% ]|y -
Ap?| Y Jap?{  [ap?] K Jape[X |aoe] _ [aD?]  JaDr] X Ap?| X Jap?| ¥ [aD?] O
2.0 g/L 0| D O O O O O O O O O O
AD? [ "R Jap? | de-ape] A Tanr | X [aD?] X aD?] Xlap? | A-|ap? | S lane] sdapr[ 3%
IS0 B o Bl o S I e D B A R e e A B e A T B

Test Organism Mortality (Adult dead) = # of Alive Adults = Number of test organism alive at termination
Test Organism identified as- Male =

Total Live Young = Total neonates produced in first 3 broods
Test Organism Injured during test =

Footnote: As per EPA-600-4-01-002 and EPA-821-R-02-013, Ceriodaphnia dubia test should be terminated when 60% of the
surviving control organisms have produced their third brood; orat the end of & eight days, whichever ocours first.

Also as per EPA-821-R-02-013 (13.10.9.1), "In this three-brood test, offspring from fourth or - higher broods should not. be counted
and should not be included in the total number of neonates produced during the test."

-0 Endpoint. . IC23 Cusum Chart Limits ,'I‘ask Manager WM\M
..SurvivaIA \,,ZQ 0l I to 2.:0(3 ' Project Manager %xﬁ w
Reproduction O:.[ A‘ 6:}—1 to \ ‘\D‘_ QA Officer /—Lf"ﬂ/“-@(ju/ (\miw




Inhibition Concentration - NaCl (g/l)

REFERENCE TOXICANT CUMLATIVE SUMMARY (CUSUM) CHART
Ceriodaphnia dubia Chronic Survival - IC25 Values

| e S

B el g g— B — & A —

Organism ID#
—t— [C25 Average Cusum Chart Limits — ees—
—&-— EPA 75th Quarile = -—8— —o—— EPA 25th Quarfila = —o—

Cerio Chromnic Surwv., 12/21/2015

05/12/15
289 3077 06/10/15 1.48 0.26 2.01 0.18
290 3083 07/07/15 1.51 0.27 2.06 0.18
291 3096 08/05/15 1.51 0.27 2.05 0.18
292 3109 09/09/15 1.51 0.27 2.05 0.18
293 3117 10/06/15 1.51 0.27 2.06 0.18
L2294 C 3131 e IIATSE S Bt - 1551 0.27 2.06 0.19
295 3136 12/03/15 1.49 028 | | 206 0.23
296 - 3139 12/15/15 - 144 0.32 0.79 112,090 0.23 .
297 .
298

ACinas nTas




Inhibition Concentration - NaCl (2/])

REFERENCE TOXICANT CUMLATIVE SUMMARY (CUSUM) CHART
Ceriodaphnia dubia Chronic Reproduction - IC25 Values

1.6
1.4 |
./'/'/'\-
12 1 T e T ——
[ e Ny |

Organism ID#
——t— |25 Average Cusum Chart Limits — eemw.
—=— EPA 75th Quarfile = —a— ~—o— EPA 25th Quartila =~ ~—o—

5/12/2015

289 3077 6/10/2015 0.80 0.62 0.26
290 3083 7/7/2015 0.62 0.64 0.26
291 3096 8/5/2015 0.66 0.64 0.26
292 3109 9/9/2015 0.95 0.66 0.25
293 3117 10/6/2015 0.84 0.68 0.26
294 3131 o[- 11172015 {. - 0.64 - 0.71 0.25
295 3136 |-, 12/3/2015. 8 | o073 0.22
296 3139 : |+ 12/15/2015 " 0.68 0.23
297

298

Cerio Chronic Repro., 12/21/2015
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CHMUHILL

FATHEAD MINNOW 7-DAY SURVIVAL AND WATER QUALITY DATA

Random Template Used: 6 conc. x 4 yeps. # Fs

Waterbath/incubator Used:

Date Initiated [2 / 155 /20 | Time } O o>

Stock Sol. ID LBORE —O% X / 2%965'@)(0 # ] Date Terminated /7.7 22./20{4~ Time ! 3 ;2>
Organism [D: _FHM [@'—]o\ Test Container Size: 800 ml Solution Volume / rep: 500 ml
Client QA/QC - RefTox Sample Description NaCl {50 g/L stock)
Tech: Day0 M{.  Dayl Day2.—£ _ Day3 < Day4 &  Days /VI"%’ pay6 /9 _ Day75ﬁ#
Time  Day0 V40D Day1 (ORD Day2 /72 Day3/372  Days /645 Days /9% Day62 755 pay7 3%
'sz:c. Day Number of Live Organisms D‘SS:V&; % pH ng{ 2 C““?S;‘)Mty
Percent A B C D Pre Post Pre Post Pre £ | Post(daily)
0 10 10 10 10 . S 3 [=R. 1 29
1 VO 1O 1O Wa) .0 ¢ Tl 3. 247 liga| 3%
_ 2 {2 ‘o (D (b 7 2 Z- L 53 Ze 7 1159 32y
g8 [ 3 lo {2 (o Lo 4 > P £ ¥r |Zzxg Vs3] 3%y
8 n 7o ‘o 5 75 F & Lo B §- L |27 |77 373
5 /O [0 ] /O 74 | <pe J% | 6 | Qs,0l07] 23S
6 /O /O 7 ze) (o 1 <5y 2 B [5°
7 1D 2 7 o F v 2
0 10 10 i0 10 - LR
1 {0 LO 1O LO ) 1 3. £
2 I fo Ip !a 2] +-£ - 7 5 3
S [ 3 fo 7o (o ) 2 3 3% ENE 2
i 4 o £ ‘0 /o IS = 2 & 3.2
5 /e /0 | /o 0 25 %, O A=Y
6 £Q /0 ol s 2. % | B\ 9,3 | 0,
7 o (D 7 7 . 2
0 10 10 10 10 . & D . ,
1 VO Ko 1O e 1. | L. drz- V] 205 &
2 (o o /o /o 71 7.5 7 & 2 2. [ T §e
D L3 B (= A o 2.2 7.9 3.5 S-L Zd- % T 7s
2 [ (o 7o /o ‘o Ty /- >, & §: 1 ZAYY, 24 Ep
5 /Y L) /0 20 -7 20 -2, @ 1l A 7 | sod0
6 LD 2O /e 1 /¢ A\ = e <5, 0 ] 3| 20
7 12 . (D & D - . L2
0 0 10 10 10 . - ) Y O
1 [© XS] 1O O I . +9 g2 A 3%@
2 [o (o /o ‘o 3 1 2 S 2. 3 5. 2tr WP 3 ¥Fs
% 3 =) [7) re o -1 2.5 -8 g L. 22l 7 )
2 4 7 /0 /2 I #+ 5 Xoo + £ g/ 2.5 & 39 .
5 jo 12 /e [O 7. 3,0 2ilp 6 | YA o3
s (o (5 7o I = << = =% 0 Sy ZJoR 0
7 (D ) 7 {3 ra ) 2ef.
0 10 10 10 10 o) .| pore ) £ 1N T1ILO
1 1 O 1O 1 6 9] & f +2 g2 25 L | pF20
2 in (2 f2 o 2 2-5 I £ 1 % L 3 221 4,
S |3 72 70 75 /2 >2_ 3.9 - g el & Z 27
I a4l (2 7 1o ‘g 2.4 g2 | F3 %/ T4 4 | Plug
5 /o @ [ -3 ) > e S 294 7 17520
6 1 Tt 7. =8 T < > i ol gt 71t
7 ?'_ § ::7 ? 4 *, 9- *
0 10 10 10 10 . -0 250 112930
1 i “ L O 13 . N I %A 253 [ Ao
2 D o o o 72 2-< ~- 1 ) 24 % /2756
= |3  1-C I / / C s 4 4 /4
2 4 \ A & \ \ \ \ N \ \
N Ry A} ] ] ] ] ) ] 7
6 N S A / { {_ : { /
7 {- ) \ ! 1 '

v Indicates one organism igadvcncntly poured off during solution renewal, replaced into container.
"M" = organisny missing, start count reduced. "Inj" = organism injured, remove from stats.

"F* = fungus noted on dead organisms, _ . . ..

_Pre =Pre-ienewal solutions. Post=Post-renewal solutions,
Cusum Chart Limits

Day 0 Temperatures = Post-renewals
Therm ID# = Thermometer D used for all measurements that day.

= Temp. out of recommended range
Task Manager M_/(_/l,.\,_ LU S

Project Managez: /&_\

o D.BK

-— 2 L
QA Officer W (7

Ent‘lnoiqt,‘ e - IC25 S
Survival - 3 rc\ 16_-( 1%3 \ - LQ?:)
wa - 3.08) % 1 A0
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REFERENCE TOXICANT CUMLATIVE SUMMARY (CUSUM) CHART
Pimphales promelas Chronic Survival - IC25 Values

Inhibition Concentration - NaCl (g/1) .

Organism ID#
~—t— [C25 Average emumenee CUsUM Chart Limils e
—a—— EPA75th Quartile = —=a— —e— EPA 25th Quartile = ——o—
. v

03710115 T 28
317 1813 | 038115 29 27
318 1815 | 040715 2.6 27
319 1821 | 05/19/15 27 | 27
320 1825 | 06/23/15 25 | 27
321 1827 | 070715 29 | 27
322 1833 | O8/I8/15 2.4 26
323 1835 | 09NS5/15 - | . 30 Jm 27 [
T34 | 1838 | 10006/15 29 26
|35 | 1846 | uaws 27"
326 | 1847 | 120115 27
327 1849 | 121515 | 3937 | 23 |
328 RN B ..,',.‘_,

FHM Chronic Surv., 12/23/2015 ' ASLO12.071 1



4 ™
REFERENCE TOXICANT CUMLATIVE SUMMARY (CUSUM) CHART
Pimephales promelas Chronic Biomass - IC25 Values
@
=
2
&
0 . .
S IPEBREBERRREEEREEEOSESESEEEB88BES S
Axis Title
——t— [C25 Average e CUSUM Chart Limits e
—a— EPA75th Quarle  ~—a— —o0— EPA265th Quartils -0
. 3 y
imephale & est Method 1000.0

318 4/7/2015

319 1821 5/19/2015 2.6 25
320 1825 6/23/2015 2.5 2.5
321 1827 71712015 2.2 2.5
322 1833 8/18/2015 24 2.5
323 1835 9/15/2015 23 2.5
324 1338 10/6/2015 = A5 .25
325 1846 11/17/2015 | - 24 2.5
326 1847 12/1/2015 2.5
~-327 1849 12/15/2015 2.5
1328
329
330

FiM Chronic Growth, 12/23/2015

ASL912-0711




CHMHIL FATHEAD MINNOW 7-DAY SURVIVAL AND WATER QUALITY DATA

Random Template Used: 6 conc. x 4reps.# /| Waterbatl/incubator Used: Date Initiated_{ 2/ 3 ;2008 Time 4/ . 25
StockSol.ID ¢B 2§ & - bDe # tf Date Terminated | /= /20 (o Time 6f, S
OrganismID: FHM /9P & ¢ . Test Container Size: 800 ml Solution Vc;lume/ rep:___ 500 ml

Client QA/QC - RefTox Sample Description NaCl (50 g/L stock)

Tech:  Dayg € DaylMC  Day2 o<  Day3paC,  Day4 M. Days ML Daysi’r" Day7 fAC
Time Day(} /12n Day 10850 Day2 /OYS Day3 |0D0 Day4 1235 Day5]32£2 Day6!é> Day7 OBSD

Cone. Temp. = oy
or Day Numbﬂr of Live Orgamsms DE?;};? 07’ pH (ocf E Con?:;;iwty
Percent A B C D Pre Pre Post (daily)
0 10 10 10 10 s/ (372 3o
1 1O =) &) Te) oD 25 1 1] Zi]
= 2 {o {o 4 T (oo 255 H2] 3% -
g |3 16y VO A 9 -4 95 [Isa]
(3 4 \ 0 l O c‘l C:l .-‘-‘l ® O . m .52 O
5 1 & tO v~ | & Y (-9 326
6 (O o <} qQ O 3
7 1 O 1O %! S
0 10 10 10
1 {6 o) &)
2 A 7 Vi
2 [3] O 7 ]
2 [a] o 5 A
5 q A 9
6 A il 9
7 q 9 2]
0 10 10 10
1 1O LO [&
2 fo L 17
% [3 ] 10 WA &
2 L4 [ O 1O O
s1 10 e I
6 o iy e
7 O L O O
0 10 10 10
1 10 O O
2 I ‘o = fo
S (3] 1n i ] Ta)
2 4 [ O 1 & o
s 10 1 9 & g
N 3 3 )
7 & A Lo @)
1\ 10 10 10 10
Y q We) g
2 /2> & ‘B £
@ L3 Ko 5 i T
3 L4 i 3 o ~
5 3 2 ) lo
5 { 2 & o
7 i 2. 1 L‘t
0 10 i0 10 10
1 % 3 5 4
2 2 Pe) o f_b
S [ ‘ ‘ C (
e [ \ \ \ \
5 / J l (
6 | | { / )
7 J B ) {
¥ Indicates.one organism inadvertently pouced off during solution renewal, replaced into container. IR .- Day 0 Temperatures = Post-renewals
"M" = organism'missing; start cuunt,reduced. "Inj* = organism injured, remove fromstats,” < Thcrru ID# ’E'hermnmeter ID used for all measurements that day.
"F" = fungus noted on dead organisms, Pre =Pre-renewal sclutions. Post =Post-renewal solutions, @ 7 Temp. out of recommended range
Endpoint 1C25 Cusum Chart Limits Task Manager{ R —

Survival - - 25 ST Iz& to(/(( - * " Project Manager :
Growth Y lq to 2.2 QA Ofﬁcer;%&f' :*; /AW -

REFTOX - FHM thromie ASEETM211 xlcm Damrianial 17 AS) AZE D213




REFERENCE TOXICANT CUMLATIVE SUMMARY (CUSUM) CHART
Pimphales promelas Chronic Survival - IC25 Values

Inhibition Concentration - NaCl (g/l)

— - x = - = -
Organism ID#
—d |25 Average v CUSUM Chart Limits  seem—
—a— EPA75th Quartile ——a— —o— EPA 25th Quartile ——o—

318 1815 04/07/15 2.6 27 0.58 16 0.21
319 1821 05/19/15 2.7 2.7 0.58 16 021
320 1825 06/23/15 2.5 27 0.58 16 021
321 1827 07/07/15 29 27 0.57 16 0.19
322 1833 08/18/15 24 26 | 049 17 0.18
323 1835 09/15/15 3.0 27 0.49 17 0.18
324 1838 10/06/15 2.9 2.6 0.48 7 0.17
325 1846 11715 2.4 27 . |- 046 |- 18 0.17
326 1847 12/01/15_ 27 | o046 | 18 0.20
327 1849 12/15/15- 28 | 056 | 163 0.22
328 1851 12/29/16 28 0.62 16 0.22
329
330

FHM Chronic Surv., 1/6/2016 ASLO12.0741



5

4.5

REFERENCE TOXICANT CUMLATIVE SUMMARY (CUSUM) CHART
Pimephales promelas Chronic Biomass - IC25 Values

)

L

4 4

.,..-—I—l—-— ——x
& s —a——a a
- ——— Lot SRR o

3.5 wwh"——ww—o—o—o——"-—ww—ok‘-‘ S ——0

Axis Title

Axis Title
——h— IC25 Average w——— Cusum Chart Limits e
——&— EPA75th Quartile ——m~— —-e— EPA 25th Quartile ——o—

318 1815 4/7/2015 2.6 2.5 0.22 1.9 3.0 0.09
319 1821 5/19/2015 26 | 25 0.22 1.9 3.0 0.09
320 1825 6/23/2015 2.5 2.5 0.22 1.9 2.9 0.07
321 1827 7/7/2015 2.2 .25 0.19 1.9 2.9 0.08
322 1833 8/18/2015 { . 24 | 25 0.20 1.9 2.9 0.08
323 1835 9/15/2015 2.3 - 25 | 0.19 1.9 2.9 0.07
324 . 1838 10/6/2015 2.5 2.5 0.18 1.9 2.8 0.07
325 1846 11/17/2015 24 -} 25 0.18 1.9 0.07
326 1847 12/1/2015 0.18 [ 19 0.12
327 -] 01849 - | 1211572015 029 1907 0.13
328 1851 12/29/2015 0.32. 1.9 0.13
329

330

FHM Chronic Growth, 1/6/2016

ASL912-0711



Raphidocelis subcapitata (formerly Selenastrum capricornutum } TEST CONDITIONS

Client: QA /QC
Sample Description: NaCl ReagentLog #:1 B 5SS, — <M
Test Start Date: __\L ]3 ] 2c18 Time: _} 540 Initials: __ ﬁl M C
Test End Date:_{ 2711 5 Time: __' 200 Initials: MG
TEST CONDITIONS AT INITIATION: '
Species ID#: 2s Hal Dilution Water ID #: “246
Age: 6 Source Water: tz4 Ll

EDTA Added ? @/ No

Culture Density =
Mean # of Cells/Field x 250,000

200
LT.BFS

S93 150

Test Start x  Test / Culture Inoculum
Density Volume Density Volume

10,000 x 50ml / S43 315> 0.4 m

Flask #1 H 250 0. 6077
Flask #2 L O 250 9.0\D
: 1)

Flask #3 iy LS o .01 3)C1 b BC[O \ 2%
Technician O hr hﬁ[M{_ 2thr A C 48 hy A1 72hr B 96 hr \AC
Time ohr |SYD 2ahr HRHO 48hr 373 72hr 2D 96 hr { 200

Thermometer (D: ~ Ohr # 1ok 24 #[36 48hr #/5¢ 72hr #2142 96 hr #72]

0 hr 96 0 hr .
6.4 |81 1.9 |Felar |40 (2[4 425 1| 36D e [Fe
0.25 6.5 |8l lgole sz laolmaisose [ gl 818 AT
050 6.3 |80 (R s |2 oYz 15.6|253
b
6
b

24 24

Control

8o 181 |50 |2t |89 |243249|°3

. 1.0 S
20 .5 8.0 8[ €1 2. %g 2”‘12!’1-(? 25 L
40 4 (P8 [91 |20 [g4 | Mg mo| >
Task Manager } /(/l/-\/v- e Endpoint : Growth
Project Managerhs—b\p\ ’]k AAAA IC25 L AT
QA Officer ,&‘Z{,W W Cusum Chart Linmits v el 150
Comments:

REFTOX - Algae chronic.XL$
Doc Control ID: ASLEES-0510



REFERENCE TOXICANT CUMLATIVE SUMMARY (CUSUM) CHART
Raphidocelis subcapitata Chronic Growth - IC25 Values

HHF.—".\‘\
25 1 -
— '\_,.Q_._,_ '/.\

G e O e l—8 .-

2.l
Qe
°—~°-—~o-._°_ﬁ°_°___-o—._¢__°/o"’

1.5 -+ —

Inhibition Concentration - NaCl (/1)

0 } ——t—} ;
FRRREARRBBEBEY e rrreceisss
Organism ID#
—— |C25 Average wnsssre CUSUM Chatt Limils  eve—
—u— EPA 75ih Quartile = —um— —o— EPA25th Quartile = —-¢m—

129 776 712312015 145 1.17 0.35 6.46 1.87 0.29
130 778 8/11/2015 161 1.15 0.34 0.48 1.83 0.30
131 782 9/22/2015 1.39 1.18 0.35 0.48 1.88 0.26
132 783 9/29/2015 1.71 1.23 0.31 0.60 1.86 0.23
133 784 10/6/2015 1.16 1.28 0.30 .- 0.68 1.88 0.22
134 786 11/10/2015 0.76 1.25 0.27 0.70 1.80 0.24
135 788 11/17/2015 1.00 1.22 0.29 0.63 1.81 0.25
136 791 12/3/2015 1.17 1.20 0.30 061 . [ 180 0.25
137 - e e

138

139

140

141

142

ASL912-0711



APPENDIX C

CHAIN OF CUSTODY
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CH2NIHILL

Applied Sclences Labratory (ASL) Sample Receipt Record

Batch Number: % 24590 Date Received: /oL SIS @ /. QD

Client/Project: C{\\’L(O' Q;L MO A Received By: 5

o I:IYes D.No. :@iﬁm

Were custody seals fntact?

Packing Material: [ Ice MUE Ice [ ]Box
Temp OK? (<6C) ThemID: THI7T3 Bxp. O3 (- =~ 5 (°C s Cne  Clwva
Was a Chain of Custody (CoG) Provided? Okdves LlNo  [Jwa

Yes [ INo |:|_N/A
ves [ INo [N/

Was the CoC correctly filled out (if No, document below)

Were the sample containers in good condition (not broken or leaking)?

RA

Yes [ ]No DN/A_'

Are all samples within 36 hours of collection?

Method of Shipment: [] Hand Delivered [ ] Fedex [1UPS []Greyhound [JOther: _ T[In/A

Sample Exception Report (The following exceptions were noted)

Client was notified on: Client contact:

Resolution to Exception;

CH2MHILL Bioassay Receipt verification.xlsx
Applied Sciences Laboratory (ASL) Doc Control ID: ASL9593-0915
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CH2MIHILL

Applied Sciences Laboratory (ASE)

Sample Receipt Record

Batch Number: B 3 L/ | 6?:?3

Client/Project: &.7"’12\,, le /\‘L@/A //A“

Were custqdy seals intact?
Packing Material:
Temp OK? (<6C) : Therm ID: TH173 Exp.

Was a Chain of Custody (CoG) Provided?

Was the CoC corfectly filled out (If 'No, do_currient bé!ow)

Were the sample containers in good condition (not broken or leaking)?

Y

Are all samples within 36 hours of collection? - -

Method of Shipment: (ﬂ@ad Delivered [ Fedex []UPS [ Greyhound (] Other: __ [ Ina

Date Received: /& //6//5

Receivad By: //{\/P

U
'_[l_ve_s'_-D”Nof An
.CIIce E@Jelce |:|B§x .
R =

Q)?es [N [Inva
- es [INo  [INA

ges ENé DN/A

Yes'_f_:l_No - DN/A_ .

Sample Exception Report (The following exceptions were noted)

Client was notified on:

Client contact:

Resolution to Exception;

CH2MHILL
Applied Sciences Laboratory (ASL)

Bioassay Receipt verification.xisx
Boc Control iD: ASL993-0815
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CH2IVIHILL

Applied Sclences Laboratary (ASL)

Sample Receipt Record

Baich Number: B ?)L'/"SO( C
Clieny/Project: (f;«f\{ m(-’ M(’)IC{ , (m

Were custody seals intaﬁt‘?

Packing Material:

Temp OK? (;:60) Therm ID: TH173 Exp. 3 I He

Was a Chain of Custody (CoC} Provided?

Was the CoC correctly fitled out (If.No, documenf below)

Were the sample containers in good condition (not broken or leaking)?

Are all samples within 36 hours of coliection?

Date Received: [ 72 //}95 /}Sr

Received By: \E (/

[Tves NefNo  [Inva

“Pdice []Bluelce []Box

L 3 eC Oyes [no  [Cya
Edves [Ino  [Jnya

[gves Ono  [INA

[hves [Ino [N

/@'Yes v [INA

Method of Shipment: /{’Eﬂand Delivered [ ] FedEx [ JUPS [ ] Greyhound {_] Other: CIna

Sample Exception Report (The following exceptions were noted)

Client was notified on: Client contact:

Resolution to Exception;

CH2ZMHILL
Applied Sciences Laboratory (ASL)

Bicassay Receipt verification.xlsx
Doc Control ID: ASL993-0915
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INTRODUCTION

CH2M Applied Sciences Laboratory (CH2M-ASL) conducted chronic bioassay testing from
February 2 through 9, 2016, on samples provided by the City of Molalla, Molalla, Oregon.
The test was conducted using the fathead minnow (Pimephales promelas).

The testing was conducted as follow up on testing for the December 15, 2015 testing that
showed pathogenic effects in the fathead minnow chronic test. This testing used the WDOE
Fathead Minnow Survival and Growth (alternate version for samples having pathogens) test
method.

OVERVIEW OF REGULATORY GUIDANCE

The following provides an overview and excerpts of applicable permit specifics, regulatory
guidance, and other relevant information. This is intended only as a helpful guide, from a
laboratory perspective, for understanding test outcomes. The final responsibility for
interpretation of results remains with the client and/or regulatory agency.

The following guidance is taken from CH2M’s reading of the NPDES permit for the City of
Molalla STP facility (permit #0R00101514, effective June 1, 2014, to June 1, 2019).

Acute Toxicity:

e Acute Permit Limit: “An acute WET test will be considered to show toxicity if there
is a statistically significant difference in survival between the control and 10%
effluent reported as the NOEC < 10 percent effluent.”

e Please note: There is an apparent conflict within the above quote (taken from Section
10.b.iv. of the permit)

o Statistical fact: In a test where the NOEC value is exactly equal to 10%, no
statistically significant difference between the control and 10% effluent exists.

o Using the first portion of the quote, referencing ‘a statistically significant
difference’, would infer that toxicity was not shown.

o Using the last portion of the quote, referencing ‘NOEC < 10%’, would infer
that toxicity was shown.

o ASL’s believes that this conflict is the result of what likely is a typographic
error in the permit and that a “< 10” was intended rather than the “< 10” as
written. However, this should be referred to OR DEQ for clarification.

s Acute toxicity data may be obtained as Dual End-Point Tests.

Chronic toxicity:

o  Chronic Permit Limit: “A chronic WET test will be considered to show toxicity if the
ICas ... occurs at dilutions equal to or less than the dilution known to occur at the
edge of the mixing zone, that is, IC25 < 4%”



Evaluation of Causes and Exceedances:
e “If any test exhibits toxicity ... another test ... shall be conducted within two weeks™.
e “If two consecutive WET tests indicate acute and/or chronic toxicity ... the permittee
shall immediately notify the Department of the resuits.”

SUMMARY OF TEST RESULTS

EXHIBIT 1
Summary of Acute Dual-Endpoint Test Results

Species NOEC (%) LOEC (%) LCso (%)

P. promelas 100 > 100 > 100

Note: acronyms are as defined below Exhibit 2.

From the NPDES permit: “ An acute WET test will be considered to show toxicity if there is
a statistically significant difference in survival between the control and 10% effluent reported
as the NOEC < 10 percent effluent.”

More detailed information is provided in the Results and Discussion section.

Exhibit 2 provides a summary of the final test results.

EXHIBIT 2
Summary of Chronic Test Results

Species NOEC (%) LOEC (%) 1C2s (%)

P. promelas 100 > 100 > 100

Note: acronyms are as defined below.

From the NPDES permit: “A chronic WET test will be considered to show toxicity if the
IC3s ... occurs at dilutions equal to or less than the dilution known to occur at the edge of the
mixing zone, that is, ICz25 < 4%”.

More detailed information is provided in the Results and Discussion section.



ACRONYM DEFINITIONS (from EPA guidance):

NOEC = No Observed Effect Concentration: The highest test concentration that causes no
observable adverse effects on the test organisms (i.e. no statistically significant reduction
from the control).

LOEC = Low Observed Effect Concentration: The lowest test concentration that does cause
an observable adverse effect on the test organisms (i.e. is statistically significant reduction
from the control).

ICys = Inhibition Concentration (25%): A point estimate of the test concentration that would
cause a 25 percent reduction of a non-quantal biological measurement (i.e. growth,
reproduction, etc.) for the test population.

METHODS AND MATERIALS
TEST METHODS

The chronic test methods were performed according to:
o Short-Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving
Waters to Freshwater Organisms, Fourth Edition, (EPA 2002), EPA-821-R-02-013.
o Understanding and Accounting for Method Variability in Whole Effluent Toxicity
Laboratory Guidance and Whole Effluent Toxicity Test Review Criteria, Washington
State Department of Ecology (revised 2008) Pub# WQ-R-95-80.

Additional guidance was provided by:
o Reasonable Potential Analysis for Toxic Pollutants, Internal Management Directive,
Oregon Department of Environmental Quality (February 2005).

DEVIATIONS FROM PROTOCOLS

Deviations from required procedures in the test methods:

* None noted.

Deviations from recommended procedures in the test methods:

e Not all of the samples were within the EPA recommended holding t_emperature range of 0
to 6 °C upon arrival at the laboratory. See notation in Sample Collection below.

e The P. promelas chronic reference toxicant (reftox) test fell outside the cusum chart
contro! limits. See Reference Toxicant Tests section for further information.



TEST DESIGN

The following summarizes the conditions used for both overall testing and the specifics for
each test (observations and notations can be found on the datasheets in Appendix A):

Overall Test Design:
e Chronic tests: 2, 4, 10, 40, and 100 percent sample + dilution water for the control.

Test Organism Conditions:
e All organisms tested were fed and maintained during culturing, acclimation, and testing
as prescribed by the EPA (2002).

¢ The test organisms appeared vigorous and in good condition prior to testing.

P. promelas chronic test (WDOE Alternate version):
o Source: Aquatox Inc., Hot Springs, Arkansas
Age: Less than 48 hours old and within an 24 hour age range
Design: Ten test vessels per concentration, two organisms per vessel
Test Solution Renewal: Daily
Monitoring:
e Daily: Survival
Daily: DO and pH in pre and post-renewal solutions, all concentrations
Daily: Temperature in pre-renewal solutions, all concentrations
With each new sample: Conductivity in post-renewal solutions, control and
highest sample concentration
¢ Termination: 7 days after test initiation.
e Endpoints: Survival and Growth (average dry weight per organism added (@ initiation)
o Acute Dual-Endpoint: 96 hour Survival (from the 4 day chronic exposure data)

DILUTION WATER

The dilution water used was the standard culture water used by CH2M-ASL.:

e Reconstituted, moderately hard water (as per EPA protocol) with a total hardness of 80
to 100 mg/L as CaCOs and an alkalinity of 60 to 70 mg/L as CaCOa.

SAMPLE COLLECTION AND STORAGE

Samples were collected by City of Molalla personnel. The samples were accepted as
scheduled by CH2M’s Applied Sciences Laboratory Cham of Custody and Sample Receipt
Records are provided in Appendix C. L

o Not all samples were received within the EPA recommended 0 to 6 °C range.
¢ The sample collected on February 1 was received at 7.5 °C which is outside of
the EPA recommended 0 to 6 °C range.
= However, it should be noted that the sample was received on ice, within
3 hours of collection.



e The February 3 and 5 samples were received in the 0 to 6 °C range.
o All samples were initially used for test initiation or test solution renewal within the EPA
recommended maximum holding time of 36 hours of sample collection.
¢  All subsequent uses of a sample occurred within the EPA recommended maximum
holding time of 72 hours past the time of initial use of that sample.
¢ Following receipt, the samples were stored in the dark at 0 to 6 °C until test solutions
were prepared and tested.

SAMPLE PREPARATION

Samples used during these tests were:
o Temperature adjusted prior to test initiation and each daily renewal.
o Filtered through a 60 um net upon arrival.

DATA ANALYSIS

The statistical analyses performed for the acute tests were those outlined in Methods for
Measuring the Acute Toxicity of Effluents and Receiving Waters to Freshwater and Marine
Organisms, USEPA Office of Water, Fifth Edition (2002), EPA-821-R-02-012, using
CETIS.

The statistical analyses performed for the chronic tests were those outlined in Short-Term
Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to
Freshwater Organisms, USEPA Office of Water, Fourth Edition (EPA 2002), EPA-821-R-
02-013, CETIS.

Additional guidance was provided by Understanding and Accounting for Method Variability
in Whole Effluent Toxicity Laboratory Guidance and Whole Effluent Toxicity Test Review
Criteria, Washington State Department of Ecology (revised 2008) Pub# WQ-R-95-80.

e The specific statistical analysis and CETIS version used for each endpoint evaluation is
listed with the statistical outputs included with each test in Appendix A.
. o [If any additional analysis methods were also used, an explanation of the rationale and
reference to the source method is included with the presentation of those results below.



RESULTS AND DISCUSSION
The raw data sheets for all tests are presented in Appendix A.

ACUTE BIOASSAYS

Table 1 summarizes the survival data for the P. promelas acute dual-endpoint test.

Table 1
Summary of Acute Results
P. promelas
Sample . Percent Survival
Concentration (at 96 hours)
(%)
Control 100
2.0 95
4.0 100
10.0 90
40.0 100
100 95

Statistical analysis in accordance with the EPA protocol and WDOE guidance results in:
¢ NOEC = 100%
e LOEC > 100%
e I[Csn > 100%

From the NPDES permit: “An acute WET test will be considered to show toxicity if there is
a statistically significant difference in survival between the control and 10% effluent reported
as the NOEC < 10 percent effluent.”

Dissolved oxygen concentrations remained at 4.0 mg/L or greater throughout the test period.
Test temperatures remained in the range of 20:4:1°C.

The test meets Test Acceptability Criteria (TAC) of a minimum 90 percent control survival.
Unless referenced above, the tests proceeded without any noted deviations or interruptions
that could have affected test results. The testing should be considered “valid”.



CHRONIC BIOASSAYS

Table 2 summarizes the survival and growth data for the P. promelas chronic test.

Table 2
Summary of Chronic Results
P. promelas
Sample Mean Dry Weight
Concentlx)'ation Perc?,nt Per Organiysm Aﬁded

o Survival
(%) (mg)
Control 100 0.537
2.0 95 0.532
4.0 100 0.455
10 90 0.506
40 95 0.476
100 95 0.523

Statistical analysis in accordance with the EPA protocol and WDOE guidance results in:
e NOEC = 100%
e LOEC > 100 %
o ICs > 100%

From the NPDES permit: “A chronic WET test will be considered to show toxicity if the
ICys ... occurs at dilutions equal to or less than the dilution known to occur at the edge of the
mixing zone, that is, ICas < 4%”.

Note: The P. promelas chronic reference toxicant (reftox) test fell outside the cusum chart
control limits. See Reference Toxicant Tests section for further information.

The dissolved oxygen levels in the chronic tests remained above 4.0 mg/L. Test
temperatures remained at 25£1°C.

The P. promelas test meets Test Acceptability Criteria (TAC) for a minimum 80 percent
control survival and a minimum weight of 0.250 mg per surviving control organism. Unless
referenced above, the tests proceeded without any noted deviations or interruptions that could
have affected test results. The testing should be considered “valid”.



REFERENCE TOXICANT TESTS

Reference toxicant (reftox) testing is performed to document both initial and ongoing
laboratory performance of the test method(s). While the health of the test organisms is
primarily evaluated by the performance of the laboratory control, reftox test results also may
be used to assess the health and sensitivity of the test organisms. Reftox test results within
their respective cumulative summary (cusum)} chart limits are indicative of consistent
laboratory performance and normal test organism sensitivity.

The P. promelas chronic reference toxicant test, conducted concurrently, was outside of
cusum chart range for the survival endpoint. Specifically, the test result was just below the
cusum chart range for the chronic growth endpoint indicating that the test organisms were
potentially overly sensitive. EPA 821-R-02-013, section 4.16.6 recognizes that “reference
toxicant test results should not be used as a de facfo criterion for rejection of individual
effluent or receiving water tests.” Rather, “the reviewer should consider the degree to which
the reference toxicant test result fell outside of control chart limits, the width of the limits, the
direction of the deviation ... , the test conditions ... , and the objective of the test.” In this
case, client test results that demonstrate no toxicity at the levels of regulatory concem using
potentially overly sensitive test organisms should result in the test results being accepted.

The P. promelas reftox test was conducted using sodium chloride. The data sheets for the
reference toxicant tests are provided in Appendix B.

Table 2 summarizes the reference toxicant test results and Cusum chart limits.

Table 2
Chronic Reference Toxicant Tests (g/L)
Species IC2s Cusum Chart Limits
P. promelas (survival) 1.6 1.4t04.1
P. promelas (growth) 1.4 * 1.6to3.2
* Indicates a value outside of cusum chart limits.




APPENDIX A

RAW DATA SHEETS
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CHAMHILL FRESHWATER TOXICITY TEST: TEST ORGANISM INFORMATION

Client City of Molalla Samplo Dosignation (SDG): B AYY \H-
FEM# {95,
Test Species Information Pimephales
promelas
Chronic
Organism Age at Initiation <42i1:;1:[:v$§:$ 4
Test Container Size 30ml
Test Volume 20 ml
Feeding: Type and 0.03 ml Artemia,
Amount 2 x Daily
Aeration: M None
1 Prior to use
In Test Chambers via Slow Bubble: | [0 @ hrs
Acclimation Period <24 hrs
Organism Source Ag L&Q‘\_OX
Size Voo
Loading Rate ~

Dissolved Oxygen aeration justifications (in test chambers):

Test(sy [1 aun 0O
Date:

Comments:

Molatla (has a history of fungus).xlsm
Doz Control 1D: ASLS18-0711
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CHMHILL

FATHEAD MINNOW 7-DAY SURVIVAL AND WATER QUALITY DATA

Waterbath/incubator Used:

Date Initiated 2~ / 2 720} (ﬁ

idom Template Used: Ceric board # \01

Time 10 m

Initial sample ID B 34 | A+ - ¢ [ Date Terminated 2/ 7 /20/ & Time ! 2 :2p
Client City of Molalla Sample Description
Tech: Day0 D\b Dayl"‘ DW Dg_}y@ Dgl(j/a Day5 4% Day6 pAC Day7 L
Time Day0 \QAD) Dayl"“ S35 Day2 1S Day3 /25 Dayda &7 ep Day5 <415 Day6é 1370 Day’l 12
Cone. . . Dissoived Temp. = | Conductivity
o Day Number of Live Organisms (m g/l)q pH ¢C) % (S)
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v" Indicates one organism inadvertently poured off during solution renewal, replaced into conzﬁner.
"M" = organism missing, start count reduced. "Inj" = organism injured, remove from stats.
"F" = fungus noted on dead organisms,

[0 Aeration in test chambers begun @ (Note observations on Test Organism Info sheet)
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('Pre =Pre- rencwal so[utaons Post =Post-renewal solutions.

Day 0 Temperatures = Post-renewals
Therm 1D# = Thermometer ID used for all measurements that day.
= Temp. out of recommended range

Mbolalla {has a history of fungus).xlsm Do Comtrol 13: ASLITEG7TT



FATHEAD MINNOW 7-DAY GROWTH DATA

Client City of Molalla Tins Labeled As: MOLALLA (2/2)
Lab ID: B3474 Start Date 2/2/2016
Sample Description:
Technician: KJ KJ
Date: 2/10/2016 1/29/2016
Balance Serial #: B328543647 B328543647
Total Tare No. of
Percent Replicate Weight (mg) Weight (mg) Fish
A 1140.02 1138.43 2
B 1128.70 1127.70 2
C 1139.20 1138.10 2
D 113722 1136.05 2
Control E 1145.74 114498 2
F 1146.98 1146.00 2
G 1155.53 1154.21 2
H 1149.73 1148.70 2
I 1136.36 1135.57 2
J 1122.43 1121.44 2
A 1162.76 1161.66 2
B 1140.42 1139.38 2
C 1142.63 1141.65 2
D 1171.72 1170.45 2
2.0% E 1148.46 1147.35 2
F 1128.35 1127.18 2
G 1138.87 1137.92 1
H 1175.60 1174.72 2
I 1140.52 1139.52 2
J 1177.89 1176.76 2
A 1160.16 1159.40 2
B 1159.08 1157.85 2
C 1168.66 1167.66 2
D 1156.28 1155.15 2
4.0% E 1150.45 1149.07 2
F 1136.16 1135.52 2
G 1167.91 1167.10 2
H 1134.04 1133.54 2
I 1165.67 1165.01 2
J 1165.03 1164.05 2

weigh to 0.01 mg

City of Molalla B3474 2-2-2016 - (FHM - WDOE alternate).xlsx

NAn Cankeal iR AS)
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FATHEAD MINNOW 7-DAY GROWTH DATA

Client City of Molalla Tins Labeled As: MOLALLA (2/2)
Lab ID: B B3474 Start Date 2/2/2016
Sample Description:
Technician: KJ KJ
Date: 2/10/2016 1/29/2016
Balance Serial #: 50309851 50309851
Total Tare No. of
Percent Replicate Weight (mg) Weight (ng) Fish
A 1141.45 1140.41 2
B 1167.56 1166.59 1
C 1127.47 1126.63 2
D 1169.18 1167.76 2
10% E 1161.12 1159.90 2
F 1121.51 1121.02 1ofl
G 1136.43 1135.57 2
H 1176.99 1176.09 2
I 1165.20 1164.07 2
J 1169.77 1169.02 1
A 1166.21 1165.25 2
B 1142.21 1141.17 2
C 1164.72 1163.82 2
D 1135.86 1134.89 2
40% E 1140.79 1139.50 2
F 1165.26 1164.30 2
G 1142.97 1141.98 2
H 1151.83 1151.13 2
I 1135.96 1135.36 1
J 1148.05 1146.95 2
A 1137.74 1136.62 2
B 1161.75 1160.59 2
C 1151.76 1150.82 2
D 1142.55 1141.44 2
100% E 1142.94 1141.84 2
F 1133.22 1132.52 1
G 1130.39 1129.33 2
H 1160.16 1159.10 2
i 1159.89 1158.68 2
J 1149.29 1148.29 2

weigh to 0.01 mg

City of Molalla B3474 2-2-2016 - (FHM - WDOE alternate).xlsx
Bre Contral ID- ASI 9184044



FATHEAD MINNOW 7-DAY GROWTH DATA

Client

City of Molalla

Lab ID: B

Sample Description:

Tins Labeled As;

MOLALLA (2/2)

Start Date

2/2/2016

Technician:
Date:
Balance Serial #;

B328543647

K
1/29/2016
B328543647

Percent
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Total
Weight (mg)
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Weight (mg)

No. of
Fish
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FATHEAD MINNOW 7-DAY GROWTH DATA

Client City of Molalla Tins Labeled As: MOLALLA (2/2)
Lab ID: B Start Date 2/2/2016

Sample Description:

Technician: K
Date: 1/29/2016
Balance Serial #: 50309851 50309851

Total Tare No. of
Percent Replicate Weight (mg) Weight (mg) Fish

1140.41
1166.59
1126.63
1167.76
1159.90
1121.02
1135.57
1176.09
1164.07
1169.02
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weigh to 0.01 mg
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CETIS Summary Report Report Date: 17 Feb-16 13:55 (p 1 of 2)
Test Code: B347401ppe | 18-5116-9148

Fathead Minnow 7-d Larval Survival and Growth Test CH2M HILL - ASL
Batch ID: 04-7384-1677 Test Type: Growth-Survival (7d) Analyst:

Start Date: 02 Feb-16 10:30 Protocol: EPA/821/R-02-013 {2002) Diluent:  Mod-Hard Synthetic Water

Ending Date: 09 Feb-16 08:35 Species: Pimephales promelas Brine:

Duration: 6d 2Zh Source:  Aquatox, AR Age: <48h

Sample [B:  04-7691-5455 Code: B3474-01 Client:

Sample Date: 01 Feb-16 08:20 Material:  Unknown Project:

Receive Date: 01 Feb-16 13:03 Source:  Molalla, city of (OR0101514)

Sample Age: 26h (7.5 °C) Station:

Comparison Summary e -

Analysis ID  Endpoint / NOEL LSRTOEL PMSD TU Method

20-4355-4702 4d Survival Rate 100 >100 20.5% 1 Steel Many-One Rank Sum Test
19-8049-58948 7d Survival Rate 100 >100 21.0% 1 Wilcoxon/Bonferroni Adj Test

19-3355-7321 Mean Dry Biomass-mg 100 >100 A 19.5% 1 Dunnett Multiple Comparison Test

Point Estimate Summary

AnalysisID  Endpoint Level % 95% LCL 95% UCL Tu Method

13-1696-7502 4d Survival Rate EC25 >100 NIA N/A <1 Linear Interpolation (ICPIN}

EC50 >100 N/A N/A <1
15-3454-.7387 Mean Dry Biomass-mg 1C25 =100 N/A NfA <1 l.inear Interpolation (ICPIN}
1C50 >100 NfA N/A <1

Test Acceptability

Analysis ID  Endpoint Attribute Test Stat TAC Limits Overlap Decision

19-9049-5948 7d Survival Rate Control Resp 1 0.8 - NL Yes Passes Acceptability Criteria ~
15-3454-7387 Mean Dry Biomass-mg Control Resp 0.5365 0.25-NL Yes Passes Acceptability Criterfa
19-3355-7321 Mean Dry Biomass-mg Control Resp 0.5365 0.25-NL Yes Passes Acceptability Criteria ~
19-3355-7321 Mean Dry Biomass-mg PMSD 0.1953 0.12-03 Yes Passes Acceptability Criteria
4d Survival Rate Summary

C-% Controi Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Dilution Water 10 1 1 1 1 1 0 0 0.0% 0.0%

2 10 0.95 0.8369 1 0.5 1 0.05 0.1581 16.64%  5.0%

4 10 1 1 1 1 1 0 0 0.0% 0.0%

10 10 0.9 0.7492 1 0.5 1 0.06667 0.2108 23.42%  10.0%
40 10 1 1 1 1 1 0 0 0.0% 0.0%
100 10 0.95 0.8369 1 0.5 1 0.05 0.1581 16.64%  5.0%
7d Survival Rate Summary

C-% Control Type  Count Mean 95% LCL. 95% UCL Min Max StdErr StdbDev CV% % Effect
0 Dilution Water 10 1 1 -1 1 1 0 0 0.0% 0.0%

2 10 0.95 0.8369 1 0.5 1 0.05 0.1581 16.64%  5.0%

4 10 1 1 1 1 1 0 0 0.0% 0.0%

10 10 0.9 0.7492 1 0.5 1 0.06667 0.2108 23.42%  10.0%
40 10 0.95 0.8369 1 0.5 1 0.05 0.1581 16.64%  5.0%
100 10 0.95 0.8369 1 0.5 1 0.05 0.1581 16.64%  5.0%
Mean Dry Biomass-mg Summary

C-% Confroi Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Dilution Water 10 0.5365 0.449 0.624 0.38 0.795 0.0387 0.1224 22.81%  0.0%

2 10 0.5315 0.4902 0.5728 0.44 0.635 0.01826 0.05774 10.86% 0.93%
4 10 0.4545 0.3533 0.5557 0.25 0.69 0.04474 01415 3M13% 15.28%
10 10 0.5055 0.4339 0.5771 0.375 0.71 0.03167  0.1001 19.81%  5.78%
40 10 0.4755 0.4064 0.5448 0.3 0.645 0.03055  0.0966 20.32%  11.37%
100 10 0.523 0.4716 0.5744 0.35 0.605 0.02272 0.07185 13.74%  2.52%
000-092-181-1 CETIS™ v1.8.8.3 Analyst: \U\L/ QA: 2~




CETIS Summary Report Report Date: 17 Feb-16 13:55 {p 2 of 2)

Test Code: B347401ppc | 18-5116-9148
Fathead Minnow 7-d Larval Survival and Growth Test CH2M HILL - ASL
4d Survival Rate Detail
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Dilution Water 1 1 1 1 1 1 1 i 1 1
2 1 1 1 L 1 1 0.5 1 1 1
4 1 1 1 1 1 1 1 1 1 1
10 1 0.5 1 1 1 1 1 1 1 0.5
40 1 1 1 1 1 1 1 1 1 1
100 1 1 1 1 1 0.5 1 1 1 1
7d Survival Rate Detail
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Dilution Water 1 1 1 1 i 1 1 1 1 1
2 1 1 1 1 1 1 0.5 1 1 1
4 1 i 1 1 1 1 1 1 1 1
10 1 0.5 1 1 1 1 1 1 1 0.5
40 1 1 1 1 1 1 1 1 0.5 1
100 1 1 1 1 1 0.5 1 1 1 1
Mean Dry Biomass-mg Detail
C-% Control Type  Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Difution Water  0.795 0.5 0.55 0.585 0.38 0.49 0.66 0.515 0.385 0.4851
2 0.55 0.52 0.49 0.635 0.555 0.585 0.475 0.44 0.5 0.565
4 0.38 0.815 0.5 0.565 0.69 0.32 0.405 0.25 0.33 0.49
10 0.52 0.485 0.42 0.71 0.61 0.49 0.4301 0.45 0.565 0.375
40 0.48 0.52 0.45 0.485 0.645 0.48 0.495 0.35 0.3 0.55
100 0.56 0.58 047 0.5551 0.55 0.35 0.53 0.53 0.605 0.5
4d Survival Rate Binomials
C-% Confrol Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Dilution Water  2/2 212 2/2 212 212 2/2 2/2 212 22 22
2 212 2/2 212 272 212 22 12 2f2 212 2/2
4 212 2/2 212 212 212 202 2/2 2/2 2/2 212
10 2/2 1/2 272 212 22 n 2/2 2/2 22 1/2
40 2/2 2/2 212 2/2 212 212 212 212 272 212
100 2/2 22 272 272 2/2 172 212 2/2 2/2 2/2
7d Survival Rate Binomials
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Dilution Water  2/2 2/2 2/2 2/2 2/2 2/2 oz 22 - 2i2 212
2 212 2f2 212 2/2 212 2/2 142 212 2/2 2/2
4 2/2 212 212 212 2/2 2i2 212 212 212 212
10 2/2 1/2 22 2/2 2/2 1M 212 212 22 112
40 212 212 22 2/2 212 212 2/2 212 1/2 2/2
100 212 212 2/2 2/2 212 1/2 2/2 2/2 212 212

000-092-181-1 CETIS™v1.8.8.3 Analyst:_M C QA:




CETIS Ana|yﬁca| Report Report Date: 17 Feb-16 13.55 (p 1 of 6)

Test Code: B347401ppc | 18-5116-8148

Fathead Minnow 7-d Larval Survival and Growth Test CH2M HILL - ASL
Analysis 1D:  20-4355-4702 Endpoint: 4d Survival Rate CETIS Version: CETISv1.8.8
Analyzed: 17 Feb-16 13:54 Analysis: Nonparametric-Confrol vs Treatments Official Results: Yes
Batch 1D: 04-7384-1677 Test Type: Growth-Survival (7d} Analyst:
Start Date: 02 Feb-16 10:30 Protocol: EPA/821/R-02-013 (2002) Diluent:  Mod-Hard Synthetic Water
Ending Date: 09 Feb-16 08:35 Species: Pimephales promelas Brine:
Duration: 6d 22h Source: Aquatox, AR Age: <48h
Sample ID:  04-7691-5455 Code: B3474-01 Client:
Sample Date: 01 Feb-16 08:20 Material:  Unknown Project:
Receive Date: 01 Feb-1613:03 Source: Molalla, city of (OR0101514)
Sample Age: 26h (7.5 °C) Station:
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 20.5% 100 >100 NA 1
Steel Many-One Rank Sum Test
Control vs C-% Test Stat Critical Ties DF P-Value P-Type  Decision{a:5%)
Dilution Water 2 100 75 1 18 0.6974 Asymp Non-Significant Effect

4 105 75 1 18 0.8333 Asymp Non-Significant Effect =

10 95 75 1 18 0.5278 Asymp Non-Significant Effect

40 105 75 1 18 0.8333 Asymp Nan-Significant Effect v

100 100 75 1 18 0.6974 Asymp Non-Significant Effect v
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.0804717 0.01609434 5 1.431 0.2282 Non-Significant Effect
Error 0.6074986 0.01124997 54
Total 0.6879703 59
Distributional Tests
Attribute Test Test Stat  Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 780.1 15.09 <0.0001  Unequal Variances
Distribution Shapiro-Wilk W Normality 0.5681 0.9459 <0.0001  Non-normal Distribution
4d Survival Rate Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Dilution Water ~ 10 1 1 1 1 1 1 0 0.0% 0.0%
2 10 0.95 0.8369 1i 1 0.5 1 0.05 16.64% 5.0%
4 10 1 1 1 1 1 1 0 0.0% 0.0%
10 10 0.9 0.7492 1 1 0.5 1 0.06667 23.42% 10.0%
40 10 1 1 1 1 1 1 0 0.0% 0.0%
100 10 0.95 0.8369 i 1 0.5 1 0.05 16.64% 5.0%
Anguiar (Corrected) Transformed Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median  Min Max StdErr CV% %Effect
0 Dilution Water 10 1.209 1.209 1.21 1.209 1.209 1.209 o 0.0% 0.0%
2 10 1.167 1.071 1.263 1.209 0.7854 1.209 0.0424 11.49% 3.51%
4 10 1.209 1.209 1.2 1.208 1.209 1.209 0 0.0% 0.0%
10 10 1.108 0.9814 1.235 1.209 0.7854 1.209 0.05616 16.02% 8.35%
40 10 1.209 1.209 1.21 1.209 1.209 1.209 0 0.0% 0.0%
100 10 1.167 1.071 1.263 1.209 0.7854 1.209 0.0424 11.49% 3.51%

000-092-188-1 CETIS™ v1.8.8.3 Analyst: M[., QA




CETIS Analyticai Report Report Date: 17 Feb-16 13:55 {p 2 of 8)
Test Code: B347401ppc | 18-5116-9148
Fathead Minnow 7-d Larval Survival and Growth Test CH2M HILL - ASL
Analysis ID:  20-4355-4702 Endpoint: 4d Survival Rate CETIS Version: CETISv1.8.8
Analyzed: 17 Feb-16 13:54 Analysis: Nonparametric-Control vs Treatments Official Resulis: Yes
4d Survival Rate Detait
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5§ Rep & Rep 7 Rep 8 Rep 9 Rep 10
0 Dilution Water 1 1 1 1 1 1 1 1 1 1
2 1 1 1 1 1 1 0.5 1 1 1
4 1 1 1 1 1 1 1 1 1 1
10 1 0.5 1 1 1 1 1 1 1 0.5
40 1 1 1 1 1 1 1 1 1 1
100 1 1 1 1 1 0.5 1 1 1 1
Angular (Corrected) Transformed Detail
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Dilution Water  1.209 1.209 1.209 1.209 1.209 1.209 1.209 1.209 1.209 1.209
2 1.209 1.209 1.209 1.209 1.209 1.209 0.7854 1.209 1.209 1.209
4 1.209 1.209 1.209 1.209 1,209 1.209 1.209 1.209 1.209 1.209
10 1.209 0.7854 1.209 1.209 1.209 1.047 1.209 1.209 1.209 0.7854
40 1.209 1.209 1.209 1.209 1.209 1.209 1,209 1,209 1.209 1.209
100 1.209 1.209 1.209 1.200 1.209 0.7854 1.209 1.209 1.209 1.209
4d Survival Rate Binomials
C-% Control Type Rep 1 Rep 2 Rep3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Dilution Water  2/2 212 212 212 2/2 2/2 2/2 212 212 212
2 2/2 212 2/2 212 212 212 1/2 2/2 2/2 2/2
4 2/2 212 212 212 2/2 212 2/2 212 212 2/2
10 2/2 1/2 212 22 2/2 111 2/2 212 212 1/2
40 212 272 2/2 212 202 202 2/2 2/2 212 212
100 2/2 2/2 212 212 2/2 1/2 2/2 212 212 212
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CETIS Analytical Report Report Date: 17 Feb-16 13:55 (p 3 of 6)
Test Code: B347401ppe | 18-5116-9148
Fathead Minnow 7-d Larval Survivai and Growth Test CH2M HILL - ASL
Analysis ID:  19-9049-5948 Endpoint: 7d Survival Rate CETIS Version: CETISv1.8.1
Anzlyzed: 10 Feb-16 10:55 Analysis: Nonparametric-Multiple Comparison Official Results: Yes
Batch ID: 04-7384-1677 Test Type: Growth-Survival (7d} Analyst:
Start Date: 02 Feb-16 10:30 Protocol: EPA/821/R-02-013 {2002) Diluent: Mod-Hard Synthetic Water
Ending Date: 09 Feb-16 08:35 Species: Pimephales promelas Brine:
Duration: 6d 22h Source:  Aquatox, AR Age: <48h
Sampgle iD: 04-7691-5455 Code: B3474-01 Client:
Sample Date: 01 Feb-16 08:20 Material:  Unknown Project:
Receive Date: 01 Feb-16 13:03 Source:  Molalla, city of (OR0101514)
Sample Age: 26h (7.5 °C} Station:
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular {(Corrected) NA C=>T NA NA 21.0% 100 >100 NA, 1
Wilcoxon/Bonferroni Adj Test
Control vs C-% Test Stat Critical Ties DF P-Value P-Type Decision{c:5%)
Dilution Water 2 100 NA 1 18 1.0000 Non-Significant Effect
4 105 NA 1 18 1.0000 Non-Significant Effect
10 95 NA 1 18 1.0000 Non-Significant Effect
40 90 NA 1 17 1.0000 Non-Significant Effect
100 100 NA 1 18 1.0000 Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{u:5%)
Between 0.07849614 0.01589923 5 1.387 0.2441 Non-Significant Effect
Ereor (0.6074986 0.01146224 53
Total (.6869847 58
Distributional Tests
Attribute Test Test Stat  Critical P-Value Decision{a:1%)
Variances Barifett Equality of Variance 755.9 15.09 <0.0001  Unequal Variances
Distribution Shapiro-Wilk W Normality 0.5708 0.9451 <0.0001  Non-normal Distribution
7d Survival Rate Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Dilution Water 10 1 1 1 1 1 1 0 0.0% 0.0%
2 10 0.95 0.8369 1 1 G.5 1 0.05 16.64% 5.0%
4 10 1 1 1 1 1 1 0 0.0% 0.0%
10 10 0.8 0.7492 1 1 0.5 1 0.06667 23.42% 10.0%
40 9 1 1 1 1 1 1 0 0.0% 0.0%
100 10 0.95 0.8369 1 1 0.5 1 0.0 16.64% 5.0%
Angular (Corrected) Transformed Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
o Dilution Water 10 1.209 1.209 1.21 1.209 1.209 1.209 0 0.0% 0.0%
2 10 1.167 1.071 1.263 1.209 0.7854 1.209 0.0424 11.49% 3.51%
4 10 1.209 1.209 1.21 1.209 1.209 1.209 0 0.0% 0.0%
10 10 1.108 0.9814 1.235 1.209 0.7854 1.209 0.05616 16.02% 8.35%
40 9 1.209 1.209 1.21 1.200 1.209 1.209 0 0.0% 0.0%
100 10 1.167 1.071 1.263 1.209 0.7854 1.209 0.0424 11.49% 3.51%

000-092-181-1

CETIS™ v1.8.8.3
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CETIS Ana|yﬁca; Report Report Date: 17 Feb-16 13:55 (p 4 of 6)
Test Code: B347401ppc | 18-5116-3148
Fathead Minnow 7-d Larval Survival and Growth Test CH2M HILL - ASL
Analysis ID:  19-9048-5948 Endpoint: 7d Survival Rate CETIS Version: CETISv1.8.1
Analyzed: 10 Feb-16 10:55 Analysis:  Nonparametric-Multiple Comparison Official Results: Yes
7d Survival Rate Detail
C-% Control Type Rept Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Dilution Water 1 1 1 1 1 1 1 1 1 1
2 1 1 1 1 1 1 0.5 1 1 1
4 1 1 1 1 1 1 1 1 1 1
10 1 0.5 1 1 1 1 1 1 1 0.5
40 1 1 1 1 1 1 1 1 Qutlier 1
100 1 1 1 1 1 0.5 1 1 1 1
Angular (Corrected) Transformed Detail
C-% Control Type Rept Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep7 Rep 8 Rep 9 Rep 10
0 Dilution Water  1.209 1.209 1.209 1.209 1.209 1.209 1.209 1.209 1.209 1.209
2 1.209 1.209 1.209 1.209 1.209 1.209 0.7854 1.209 1.209 1.209
4 1.209 1.209 1.209 1.209 1.209 1.209 1.209 1.209 1.209 1.209
10 1.209 0.7854 1.209 1.209 1.209 1.047 1.209 1.209 1.209 0.7854
40 1.209 1.209 1.209 1.209 1.209 1.209 1.209 1.209 1.209
100 1.209 1.209 1.209 1.209 1.209 0.7854 1.209 1.209 1.209 1.209
7d Survival Rate Binomials
C-% Control Type Rept Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Dilution Water  2/2 212 202 2/2 2/2 2/2 212 2/2 212 212
2 212 2{2 2/2 212 2/2 212 1/2 2/2 2/2 212
4 2/2 2/2 2/2 2/2 2/2 212 2/2 212 212 212
10 2/2 1/2 202 272 2/2 11 212 2/2 212 1/2
40 2/2 2/2 2/2 212 2/2 2/2 2/2 212 1/2 2/2
100 2/2 2/2 2/2 2/2 212 1/2 202 22 272 212
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CETIS Analytical Report

Report Date:
Test Code:

17 Feb-16 13:55 {p 1 of 3)
B347401ppc | 18-5116-9148

Fathead Minnow 7-d Larval Survival and Growth Test

CH2M HILL - ASL

Analysis ID:  13-1696-7502 Endpoint: 4d Survival Rate CETIS Version: CETISv1.8.8

Analyzed: 17 Feb-16 13:54 Analysis: Llinear Interpolation {(ICPIN} Official Resuits: Yes

Batch ID: 04-7384-1677 Test Type: Growth-Survival (7d) Analyst:

Start Date: 02 Feb-16 10:30 Protocol: EPA/821/R-02-013 (2002) Diluent:  Mod-Hard Synthetic Water
Ending Date: 09 Feb-16 08:35 Species:  Pimephales promelas Brine:

Duration: 6d 22h Source:  Aquatox, AR Age: <48h

Sample ID:  04-7691-5455 Code: B3474-01 Client:

Sample Date: 01 Feb-16 08:20 Materiai: Unknown Project:

Receive Date: 01 Feb-16 13:03 Source:  Molalla, city of (OR0101514)

Sample Age: 26h (7.5 °C) Station:

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% Cl. Method

Log(X+1) Linear 510830 200 Yes Two-Point interpolation

Point Estimates

Level % 85% LCL 95% UCL TU 895% LCL 95% UCL

EC25 >100 N/A N/A <1 NA NA

EC50 >100 N/A N/A <1 NA NA

4d Survival Rate Summary Calculated Variate(A/B)

C-% Control Type Count Mean Min Max StdErr StdDev CV% Y%Effect A B
0] Dilution Water 10 1 1 1 0 0 0.0% 0.0% 20 20
2 10 0.95 0.5 1 0.05 0.1581 16.64%  5.0% 19 20
4 10 1 1 1 0 o 0.0% 0.0% 20 20
10 10 0.9 0.5 1 0.06667 0.2108 23.42%  10.0% 17 19
40 10 1 1 1 0 0 0.0% 0.0% 20 20
100 10 0.95 0.5 1 0.05 0.1581 16.64%  5.0% 19 20
4d Survival Rate Detail

C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep7 Rep 8 Rep 9 Rep 10
0 Dilution Water 1 1 1 1 1 1 1 1 1 1

2 1 1 A 1 1 1 0.5 1 1 1

4 1 1 1 1 1 1 1 1 1 1
10 1 0.5 1 1 1 1 1 1 1 0.5
40 1 1 ] 1 1 1 1 1 1 1
100 1 1 1 1 1 0.5 1 1 1 1
4d Survival Rate Binomials _

C-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Ditution Water ~ 2/2 2/2 212 2i2 2/2 2/2 2/2 212 2/2 2/2
2 2/2 212 2/2 2/2 2/2 2/2 112 212 212 2/2
4 S e 2/2 212 212 2/2 212 2/2 2/2 2/2 2/2
10 22 1/2 22 2/2 212 1M 2/2 212 2/2 1/2
40 . 2/2 2/2 2/2 2/2 2/2 2/2 2/2 2/2 212 2/2
100 212 212 22 2/2 2/2 1/2 212 22 212 272
000-0982-188-1 CETIS™ v1.8.8.3 Analyst: \\J\Q. QA:




CETIS Analytical Report

Report Date: 17 Feb-16 13:55 {p 2 of 3)
Test Code: B347401ppc | 18-5116-9148

Fathead Minnow 7-d Larval Survival and Growth Test

CH2M HILL - ASL

Analysis ID:  13-1686-7502
Analyzed: 17 Feb-16 13:54

4d Survival Rate
Linear Interpolation (ICPIN)

CETIS Version: CETISv1.8.8
Official Results: Yes
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CETIS Ana|yﬁca| Report Report Date: 17 Feb-16 13:55 (p 5 of 6)
Test Code: B347401ppe [ 18-5116-9148
Fathead Minnow 7-d Larval Survival and Growth Test CH2M HILL - ASL
Analysis ID;  19-3355-7321 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.8.1
Analyzed: 10 Feb-16 10:55 Analysis: Parametric-Control vs Treatments Official Results: Yes
Batch ID: 04-7384-1677 Test Type: Growth-Survival (7d) Analyst:
Start Date: 02 Feb-16 10:30 Protocol: EPA/821/R-02-013 (2002) Diluent:  Mod-Hard Synthetic Water
Ending Date: 09 Feb-16 08:35 Species:  Pimephales promelas Brine:
Duration: 6d 22h Source:  Agquatox, AR Age: <48h
Sample ID: 04-7691-5455 Code: B3474-01 Client:
Sample Date: 01 Feb-16 08:20 Materiai: Unknown Project:
Receive Date: 01 Feb-16 13:03 Source: Molalla, city of (OR0101514)
Sample Age: 26h (7.5 °C) Station:
Data Transform Zeta Ait Hyp  Trials Seed PMSD NOEL LOEL TOEL TU
Untransformed NA C>T NA NA 19.5% 100 >100 NA 1
Dunnett Multiple Comparison Test
Control vs C-% Test Stat Criticat MSD DF P-Value P-Type Decision{c:5%)
Dilution Water 2 0.1095 2.289 0.105 18 0.7988 Non-Significant Effect v~
4 1.791 2.289 0.105 18 0.1342 Non-Significant Effect
10 0.6773 2.289 0.105 18 0.,5658 Non-Significant Effect
40 1.333 2.289 0.105 18 0.2767 Non-Significant Effect
100 0.2948 2.289 0.105 18 0.7314 Non-Significant Effect v~
Auxiliary Tests
Attribute Test Test Stat Critical P-Value Decision(a:5%)
Extreme Value Grubbs Extreme Value 2.64 3.2 0.4005 Mo Outliers Detected
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.05437499 0.010875 5 1.038 0.4048 Non-Significant Effect
Error 0.5656778 0.01047551 54
Total- 0.6200528 59
Distributional Tests
Atfribute Test Test Stat Critical  P-Value Decision{a:1%)
Variances Bartlett Equality of Variance 8.683 15.09 0.1224 Equal Variances
Distribution Shapirc-Wilk W Normality 0.9786 0.9459 0.3708 Normal Distribution
Mean Dry Biomass-mg Summary
C-% Controf Type  Count Mean 95% LCL 95% UCL Median  Min Max StdErr  CV% %Effact
0 Dilution Water 10 0.5365 0.449 0.624 0.5075 0.38 0.795 0.0387 22.81% 0.0%
2 10 0.5315 0.4902 0.5728 0.535 0.44 0.635 0.01826 10.86% 0.93%
4 10 0.4545 0.3533 0.5557 0.4475 0.25 0.69 0.04474 31.13% 15.28%
10 10 0.5055 0.4339 0.5771 0.4875 0.375 0.71 0.03167 19.81% 5.78%
40 10 0.4755 0.4064..  0.5446 0.4825 0.3 0.645 0.03055 20.32% 11.37%
100 10 0.523 0.4716 - 05744 0.54 0.35 0.605 0.02272 13.74% 2.52%
Mean Dry Biomass-mg Detail 7
C-% Controi Type Rep 1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
) Dilution Water  0.795 0.5 0.55 0.585 0.38 0.49 0.66 0.515 0.385 0.4851
2 0.55 0.52 0.49 0.635 0.555 0.585 0.475 0.44 0.5 0.565
4 0.38 0.615 0.5 0.565 0.69 0.32 0.405 0.25 0.33 0.49
10 0.52 0.485 0.42 0.71 0.61 0.49 0.4301 0.45 0.565 0.375
40 0.48 0.52 0.45 0.485 0.645 0.48 0.495 0.35 0.3 0.55
100 0.56 0.58 0.47 0.5551 0.55 0.35 0.53 0.53 0.605 0.5
000-092-181-1 CETIS™ v1.8.8.3 Analyst: MQ— QA:




CETIS Analytical Report

Report Date: 17 Feb-16 13:55 (p 6 of &)
Test Code: B347401ppc | 18-5116-9148

Fathead Minnow 7-d Larval Survival and Growth Test

CH2ZM HILL - ASL.

Analysis D 18-3355-7321 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.8.1
Analyzed: 10 Feb-16 10:55 Analysis: Parametric-Control vs Treatments Official Results: Yes
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CETIS Analytical Report Report Date: 17 Feb-16 13:55 {p 3 of 3)
Test Code: B347401ppc | 18-5116-9148
Fathead Minnow 7-d Larvai Survival and Growth Test CH2M HILL - ASL
Analysis 1D:  15-3454-7387 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.8.8
Analyzed: 12 Feb-16 14:25 Analysis: Linear Interpolation {ICPIN} Official Results: Yes
Batch ID: 04-7384-1677 Test Type: Growth-Survival (7d) Analyst:
Start Date: 02 Feh-16 10:30 Protocol: EPA/821/R-02-013 (2002) Diluent:  Mod-Hard Synthetic Water
Ending Date: 09 Feb-16 08:35 Species: Pimephales promelas Brine:
Duration: 6d 22h Source:  Aquatox, AR Age: <48h
Sample ID:  04-7691-5455 Code: B3474-01 Client:
Sample Date: 01 Feb-16 08:20 Material:  Unknown Project:
Receive Date: {1 Feb-16 13:03 Source:  Mofalla, city of (OR0101514)
Sample Age: 26h (7.5 °C}) Station:
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL  Method
Log{X+1} linear 1599875 200 Yes Two-Point Interpolation
Point Estimates
Level % 95% LCL 95% UCL TU 95% LCL 95% UCL
Ic25 =100 N/A N/A <1 NA NA
IC50 »100 N/A N/A <1 NA NA
Mean Dry Biomass-mg Summary Calculated Variate
C-% Control Type Count Mean Min Max StdErr StdDev CV% %Effect
0 Dilution Water 10 0.5365 0.38 0.795 0.0387 0.1224 2281%  0.0%
2 10 0.5315 0.44 0.635 0.01826 0.05774 10.86% 0.93%
4 10 0.4545 0.25 0.69 0.04474  0.1415 31.13%  15.28%
10 10 0.5055 0.375 0.71 003167  0.1001 19.81%  5.78%
40 10 0.4755 0.3 0.645 0.03055 0.0966 20.32%  11.37%
100 10 0.523 0.35 0.605 0.02272 0.07185 13.74%  2.52%
Mean Dry Biomass-mg Detail
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Dilution Water 0.795 0.5 0.55 0.585 0.38 0.49 0.66 0.515 0.395 0.4951
2 0.55 0.52 0.49 0.635 0.555 0.585 0.475 0.44 0.5 0.565
4 0.38 0.615 0.5 0.565 0.69 0.32 0.405 0.25 0.33 0.49
10 0.52 0.485 0.42 0.71 0.61 0.49 0.4301 0.45 0.565 0.375
40 0.48 0.52 0.45 0.485 0.645 0.48 0.495 0.35 0.3 0.55
100 0.56 0.58 0.47 0.5551 0.55 0.35 0.53 0.53 0.605 0.5
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APPENDIX B

REFERENCE TOXICANT DATA SHEETS



m ILL FATHEAD MINNOW 7-DAY SURVIVAL AND WATER QUALITY DATA~"

Random Template Used: 6 cone. x 4 reps. # 7 Waterbath/incubator Used: Date Initiated 2 / Q— /20 \.(p Time \© ;3 <
Stock Sol. D 7 BOBL- O3 - i Date Terminated 27T /20 / £ Time 4§73 5
Organism ID: _FHM %C] LO Test Container Size: 800 m} Solution Volume /rep: 500 ml

Client \ QA/QC - RefTox Sample Description NaC1 {50 g/L stack)
Tech:  Day0 yﬂr/Q Dayy V¢ Day4 ;?g Dxffg Day 6 JAC . Day7 L
Time Day 0 Daylﬂqla Day2 I[D(y Day 3 RSy Day4)j 22 Dayﬁ;% Day 6 IE,QS Day7 9235 6?3_5
CQ%?E Day Number of Live Organisms sti;:rllvelc} ) pH T(itcn)p E Cont(i:;f):mty
Percent A B C D Pre Post Pre Post Pre Post (daily)
0 10 10 10 10 ] 1S 2R 8-RVA R (-
| i /o ' ) s 2.5 #- 5 5% 255 |84} 3oy
. 2 1) /2 {0 fo L g0 - 3 F. Y 25
E |3 lo 'y /o 1o 3 ENA A 5 S
8 4 [a {o o ‘d . 2z N L
7 2 Ty A 2.9 2z ¥y
6§ | 1D Lo 1) L] & i
7 Iz (o Lo 7
1] 10 10 10 10
1 lo ‘A /o (o
2 ip la fo
2 L 4 Tp 7o 7o
o | 4 ' 12 (7 [
5 iz {2 (g
6 4 i40) 1O 1O
7 ) fo (o 2
0 i0 10 10 10 ) . K ' -
1 {a ) Lo Lo O =23 2. 2 I 25.3 2/(¥p
2 5 /2 / la - .o 2 5 Y 25 .. | S,
S O 70 e w |l /2 2 2.9 N 5 3 255 | 29,
e [ a T2 fo /2 /2 .4 5. 9 2L ¥ A, Lo ( p
5 ) 1P /2 7 s | 8.0 3, 4] 53 A e
6 Lo L Te) s L 1%, ~.- 4 B2 £5: 1 0LO
7 /& f o > {2 ¢ : 4. _
0 10 10 10 10 K ‘ = P By = | AR
1 lo {5 (e [ -5 3.3 23 9L 2545 | .39 1y
2 (o /o o /2 ) .o 2 & g ¢ 25:3 |3¥»p
= |3 Ffp § | P 9 7 Z: 5 3- 7.5 £ 3 IS 6 13572
S 2 | a0 | Fz ¢ | *F 3 | o 5 75 S o Z. - R ZS. L |33
¥ \eey | 5 M 2 < VA [ g.0 - .3 ZS.er 3%
Afz-Sre| 6 0 & o) 5 ) - . Z 0. 3
7 5 ‘L ' [ - : 2, 5 24 -
0 10 10 10 10 . e e I8CA | 7200
1 1) (o T ) 4-0 3. 2- 2 24 25 3 7% 2
2 ) /3 il P 2.2 § o 2 £ §.7 > 7 | 929,
s [ g /D Z 7 <. g 7 2 =N g sz | 2o
2 4 & & A 2 N 2.9 2. £ 2. 25,72 |+25,
5 = 3 Z S €.5 Y. 2 + S S0 253 | Doty
6 0 { 2. e 7.3 L 715 A . 1o
7 q I i | 3£ 2.5 F 25, |
0 10 10 10 10 ” . o2 w65 0 |\ RSO0
i g < [ 9 20 2 2-8 € a 25.3 |/R88y_
‘ 2 o 2 2 2 £ £ 0 NS 2.3 253 |iztep
S [ 3 / D [ i < 7 7.3 | 2% pal 245 _|1343»
g 4 / C A\ N\ e 91 Fe & £.2 Zs. vF | /24 %o
5 { \ / } 2.0 g/ S =, | s 2 | /3732
6 O / | | 7.4 2 . 25 . | [ 2340
7 C \ ! ) :
v Indicates one organis;{1 inadvertently poured off during solution renewal, replaced into cdnt‘:xi:ief.-‘ U Day 0 Temperatures = Post-renewals
"M" = organism missing, start count reduced, "Inj" = organism injured, remove from stats. . " Therm ID# Thermometer I used for all measurements that day.
"F" = fungus noted on dead organisms, Pre =Pre-renewal solutions, Post =Post-renewal solutions. @ = Temp. out of recommended range
Endpoint IC25 Cusum Chart Limits Task Manager s

Survival \ o Q \ :"\’ to \)Yn \ Project Manager(ﬁ&}\p\ \\ r,\_]\N\/\
Growth !$ . Vol 0 B4 QAOfﬁcerW /\«Mw@
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REFERENCE TOXICANT CUMLATIVE SUMMARY (CUSUM) CHART
Pimphales promelas Chronic Survival - IC25 Values

Inhibition Concentration - NaCl (/1)

1763 1
1764

1757 4
1761 1

—— iC25

—a— EPA 75th Quarile

1770
1772
17781
1784
1788

1791 1
1784
788 1
1799
1807

1810

1813

—o— EPA 25th Quartile

18151
18211

1825+
1827

Organism ID#

Cusum Chart Limils — eemessse

ERETITN 07/07/15
3220 T[R-1833 0 T 08/18/15 2.4 2.6 0.49
323 1835 09/15/15 27 0.49
" 324 | 1838 10/06/15 2.6 0.48 -
325 | 1846 1117715 2.7 0.46
326 1847 12001715 27 0.46
327 | 1849 12/15/15 2.8 0.56
328 | 1851 12/20716 . 2.8 0.62
29 | 1852 01/12/16 2.3 0.62
T330.% | . 1855 | 01/26/16 22 2.8 0.68
331 . | . 1856 02/02/16 16 27 0.69
332
333.
FEM Chronic Surv.. 2/10/2018

18331
1838 1
1838 +
1846+
1847 1
18481
18811
1852+
18851
1856 T




Axis Title

REFERENCE TOXICANT CUMLATIVE SUMMARY (CUSUM) CHART
Pimephales promelas Chronic Biomass - 1C25 Values

5
45 F—R—a_p g - —
—o—g—a— T ot — g L S R l\.__.
4 4
e I
3.5 ho_‘“o"’"“o_“o_" ° ¢ ¢ i @ 0 > o ¢ ¢ T —— g A ¢ Q—o‘“o__o
3 \

4] z
= - - P~ =
Axis Title
—d— |C25 Average oo CUsUm Chart Limits s
—a— EPA 75th Quariile ——a— —o— EPA 25th Quartile ——o—

321 1827 | '.7/7/2015 22 2.5 019 - 19 29 0.08
322 1833, | .8/18/2015 |. 24 2.5 0.20 1.9 2.9 0,08
323 1835 9/15/2015 2.3 2.5 0.19 1.9 2.9 0.07
324 .| 1838 | .10/6/2015 25 2.5 0.18 007
325. 1846~ | -11/17/2015 24 2.5 0.18 0.07
326 18477 | 12/172015 P 25 0.18 0.12
327 1849 12/15/2015 2.5 0.29 0.13
328 1851 [ "12/29/2015 2.5 0.32 0.13
329 1852 | “1/12/2016 2.5 0.32 0.15
330 | . 1855 - [~ 1/26/2016:° 2.5 0.38 17 - 32 0.17
1331 < | 1856 | :2/2/2016 2.4 0.41 3.2 0.20
332 o
333

FHM Chronic Growth, 2/10/2018
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APPENDIX C

CHAIN OF CUSTODY
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CH2RAHILL .
Applled Sciancos Laboratory (ASL) Sample Receipt Record

Batch Number::ZP) 8if —77[/ ‘Q‘ Date Recelved: Q;) /C\é / [ E

CIienUProject:CL"j(t(f) @_} /‘ w-A/ /{C\— Received By:ﬂJ P

Were custody seals intact? Lo _ I S E!YESI [ no M/A -
Packing Material: H F\ T M Q,"'C. [ 1Ice MBlue Ice [ ]Box
Temp oK? (<6C) Therm ID: TH173 Exp. O/ Lia o :5 5 c @qzes—mwo O e
Was a. Chain of Custody (CoC) Provided? (Q ves [INo [Jw/a
Was the CéC corréct[y ﬁll'ec.i.oht:(l.f_Nb,.do.cur.r']e.z.nt l:.»:elo»:'v) | ._ : _ ' :._ S Q Ye;_ [:I No: DN/A_ |
Were the sample containers in good condition {not broken or leaking)? @(Yes CIne  [Na
Are aEI samples.wnhln 36 hours of collechon'? ' (R AT, - ..: o o :-QE\YFS .D No DN/A ..
Method of Shipment: E:Hand Delivered D FedEx l:] UPS [] Greyhound [_] Other: C]n/a

Sample Exception Report (The following exceptions were noted)

Somple  Chilled 'O TN, deng (08 U Jcag*rmcj

MC
-\ G
Client was notified on: Client contact:
Resolution o Exception:
CH2MHILL Bioassay Receipt verification

Applied Sciences Laboratory (ASL) Doc Control ID: ASL993-0915
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CHZNIHILL

Appiied Sciancos Laboratory {ASL) Sample Receipt Record

Batch Numl:;er:\B5 L(:} L( 1{6 Date Received: "Q?/DZ;// I @ / /CIS

Client/Project: &fz_j g_'?,l/ Mol ral O Received By;

Were custody seals infact? - -~ . o %%Mm\d, [ Yes DNO_ %ﬂ\

Packing Material: B\I/ce [l Blue Ice [ ] Box
Temp O_K?_(<6_C)_ Therm ID: TH173 ExpD L'/l[g R : 4 .éoc E‘[Yes.' |:INO .DN/A.
Was a Chain of Custody (CoC) Provided? s [INo [
Was the CoG correctly filled out (I No, doument bé_fc.i_ y S e O Nc.n.' O
Were the sample containers in good condition (not broken or leaking)? Mﬂs CIne  Llna
Are all s:a.mpl_e.s_.with.iniss.h(.)ur:s of'coEIec.:t.ion:? . k o R : :: _ ; ._ L %{es L] No ;. D_N/_A
Method of Shipment; "] Hand Delivered [] Fedex [_] UPS [] Greyhound [] Gther: CInya

Sample Exception Report (The following exceptions were noted)

Client was notified on: Client contact:

Resolution to Exception:

CH2MHILL Bloassay Receipt verification
Applied Sciences Laboratery (ASL) Doc Control ID: ASL993-0915
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CH2NMIHILL

Appifed Sclences Laboratory (ASL) Sam p [e R ecei pt Reco I'd

Batch Numberzg SL{? Lf C,. Date Received: a:j/ OS/ / Q

client/Project: (¢ ~h 1 O—)— /L(DX Al A Received By:
()

Werecu.stodys_eals intact? 'H‘DﬂJD FDS'/Q(YC/VJ o Uves Lo é ,\! /A

Packing Material: Ice [ ]Bluelce [ ]Box

Temp OK? (gscj_- Therm ID: TH173 E_xp; Yo OQ L/ C Jes O No O
Was a Chain of Custody (CoC) Provided? | @/YES CIne  [wa
Was the CoC correct]y filled out (If No document below) C B R ' o L Q}(es L] NQ.'.'- [l N/A
Woere the sample containers in good condition {not broken or leaking)? %35 D NU‘ O N/A

.Yes; o LI n/a .

Are all samples W1th|n 36 hours of collectlon'? N

Method of Shipment: [] Hand Delivered [_] FedEx [_] UPS |__—_| Greyhound [__] Other: O] wya

Sample Exception Report (The following exceptions were noted)

Client was notified on: Client contact:

Hesolution to Exception:

CH2ZMHILL Bioassay Receipt verification
Apptied Sciences Laboratory (851} Boc Contrak 1D: ASL993-0915





