August 4, 2020

Mr. Rick Butler

South Treatment Plant
1200 Monster Road SW
RNM-NR-0100
Renton, WA 98057

Dear Rick:

Enclosed please find our report on NPDES biomonitoring tests conducted with secondary effluent collected June 24,
26 and 29 at the King County Vashon Treatment Plant.

Detailed findings are in the “Results” section of this report. The following table shows a summary of the results:

Chronic Toxicity Tests
Growth IC25° Difference in Growth
(% Effluent) Growth NOECY from Control
Test Organism (% Effluent) (Control vs ACEC®)
Topsmelt (Atherinops affinis) >100 100 Not Significantly Different
(0.=0.05)
Mysid Shrimp (Mysidopsis >100 100 Not Significantly Different
bahia) (o =0.05)

2 Concentration of effluent inhibiting growth by 25%
® No Observed Effect Concentration
¢Acute Critical Effluent Concentration (1.12% effluent)

If you would like additional information, please call me at (206) 477-7117.

Sincerely,

Aquatic Toxicology Supervisor
King County Environmental Laboratory

Enclosures
cc: Jeff Lafer: KSC-NR-0503
Erin McCabe: LAB-NR-0100
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METHODS

Sample

Three samples of unchlorinated secondary effluent from the Vashon Treatment Plant were collected on ice by flow-
paced compositing over 24-hour periods on Days 0, 2 and 5 of testing. The samples were delivered to the King
County Environmental Laboratory (KCEL) on Days 0, 2 and 5 in one or two 20-L glass jars containing
approximately 17 liters each. Samples from the two jars were combined and mixed for use in testing. The chronic
tests were initiated within 7 hours after sampling on Day 0. The unused samples were stored in the dark in a 4 + 2°C

refrigerator.

Day 0 Day 2%* Day §
6-23-20/ 0627 h 6-25-20 /0652 h 6-28-20/ 0630 h
Day/Time of Collection to to to
6-24-20/0627 h 6-26-20/0652 h 6-29-20/0630 h
Delivered to KCEL 6-24-20 /0820 h 6-26-20/ 0850 h 6-29-20 /0835 h
Log-in number 1.74858-1 L74858-5 1.74858-6
pH 7.30 7.34 7.38
At Plant Temp. °C 3.6 3.8 3.0
TRC, mg/L* 0.01 0.02 0.01
pH** 7.50 7.46/7.52 7.51
AtKCEL Temp. °C 4.8 3.6/3.9 2.0
DO, mg/L** 10.0 10.0/10.3 10.3
*Measurement by field kit
#*2-20L Carboys received, therefore 2 data points recorded for each parameter (pH, DO, Temp).
Chemical characteristics of the samples are listed below:
Parameter Day 0 Day 2 Day 5 Units
Total NH3-N 0.111 0.116 0.091 mg/L
Conductivity 524 521 542 pmhos/cm
Total Alkalinity 117 112 112 mg/L as CaCOs
Total Hardness 107 109 110 "
CONTROL WATER

The control (dilution) water used for the chronic tests with 4. gffinis and M. bahia was artificial seawater prepared
by adding 35.7 g of Hawatiian Marine Mix (HMM) brand salts and 0.20 g of NaHCO3 per L of Millipore Super Q
deionized water (DW) and mixing until dissolved to obtain a salinity of 30%,,. The artificial seawater was then

aerated for = 2 hours and filtered to 0.45 um before use.

CHRONIC TESTS
Topsmelt - Atherinops affinis

The topsmelt chronic toxicity test (#9490) was conducted as outlined in Chapman ef al. (1995). The larvae were
received from Aquatic Biosystems as 9 days old (6/14/20 hatch). Upon receipt the temperature was 18.5°C and
18.4°C, with salinity of 28 ppt and 28 ppt (multiple bags of organisms). The larvae were placed into four 1.5-L
crystallizing dishes and acclimated for 24 hours at 20°C in an environmental chamber with light aeration. During
acclimation, the larvae were fed 3-4 mL live Artemia nauplii per dish once a day. Following acclimation, the larvae
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were loaded directly into the test chambers with a nylon screen. At test initiation the topsmelt larvae were 10 days
old.

The effluent sample was warmed to approximately 20°C and the salinity adjusted to 30 ppt by adding 35.7 g of
HMM salts and 0.20 g of NaHCO; per liter of sample, after which the sample was diluted with HMM artificial
seawater to the concentrations listed below. Five replicates of five fish each were tested at each concentration,
including the HMM-only control. Test chambers were 600-mL beakers containing 200 mL of test solution.
Assignment of the larvae to the test chambers was random, as was placement of the test chambers in the
environmental chamber. The test was incubated for 7 days at 20 + 1.0°C on a 16:8 h light:dark cycle. Solutions
were renewed daily (75%), and larvae were fed newly-hatched Arfemia nauplii two times per day (1 drop per test
chamber for each feeding). Survival and water quality measurements were recorded every 24 hours at solution
renewal and can be found on the photocopied pages from the laboratory notebook in the “Bench Sheets” section of
this report. Temperature was measured daily by digital thermometer in one replicate of each concentration and in
replicates at six shelf positions (4 outer corner + 2 center), as well as recorded at 15-minute intervals using an Onset
Tidbit data logger placed in a beaker of water among the test beakers. At the end of the test, surviving animals were
inactivated in ice water, rinsed, placed into tared aluminum foil weigh pans and dried at 60°C for 22 hours. After
the pans cooled in a desiccator, dry weight was measured to the nearest 0.01 mg to determine growth.

Test # Start Date/ End Date/ Effluent Larvae # Reps/ # Orgs/
Time Time Concentrations (%) Age Trtmt Rep
9490 6-24-20/ 7/1/20 0,0.15% 1.12% 12.5, 25, 10 days 5 5
(Topsmelt) 1242 h 1125h 50, 100

& CCEC (Chronic Critical Effluent Concentration)
> ACEC (Acute Critical Effluent Concentration)

Mysid Shrimp - Mysidopsis bahia

The mysid shrimp chronic toxicity test (#9491) was conducted as outlined in US EPA (2002). The mysid juveniles
were received from Aquatic Biosystems as 7 days old and were 7 days old at test initiation (hatch date 6/17/20).
Upon receipt the temperature was 22.6 °C and the salinity was 30 ppt. The larvae were transferred to two 1.5-L
crystallizing dishes and gradually (over a period of 2 hours) brought to the test temperature of 26 + 1°C in a water
bath with light aeration. During acclimation, the larvae were fed 4 mL live Artemia nauplii per dish. Following
acclimation, the larvae were loaded directly into the test chambers with a nylon screen.

The effluent sample was warmed to approximately 25-26°C and the salinity adjusted to 30 ppt by adding 35.7 g of
HMM salts and 0.20 g of NaHCO; per liter of sample, after which the sample was diluted with HMM artificial
seawater to the concentrations listed below. Eight replicates of five mysids each were tested at each concentration,
including the HMM-only control. Test chambers were 400-mL beakers containing 250 mL of test solution.
Assignment of the larvae to the test chambers was random, as was placement of the test chambers in the water bath.
The test was incubated for 7 days at 26 + 1.0°C on a 16:8 h light:dark cycle. Solutions were renewed daily (80%),
and larvae were fed newly-hatched Artemia nauplii two times per day (2 drops per test chamber for each feeding).
Survival and water quality measurements were recorded every 24 hours at solution renewal and can be found on the
photocopied pages from the laboratory notebook in the “Bench Sheets” section of this report. Temperature was
measured daily by digital thermometer in one replicate of each concentration and in replicates at six water bath
positions (4 outer corner + 2 center), as well as recorded at 15-minute intervals using an Onset Tidbit data logger
placed in a beaker of water among the test beakers. At the end of the test, surviving animals were rinsed with iced
RO water and dried at 60°C for 21.5 hours in tared aluminum weigh boats. After the pans cooled in a desiccator,
dry weight was measured to the nearest 0.01 mg.

Test # Start Date/ End Date/ Effluent Mysid # Reps/ # Orgs/
Time Time Concentrations (%) Age Trtmt Rep
9491 6-24-20/ 7-120/ 0,0.15% 1.12% 12.5, 25, 7 days 8 5
(Mysid) 1319h 1210h 50, 100

8 CCEC (Chronic Critical Effluent Concentration)
® ACEC (Acute Critical Effiuent Concentration)
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QUALITY CONTROL

Copper sulfate was used as a reference toxicant in chronic toxicity tests with topsmelt and Mysidopsis. The control
charts located at the end of this report are constructed to monitor the sensitivity of the organisms to the reference
toxicant and thereby provide an indication of their overall sensitivity to other compounds. Throughout the reference
toxicant test with topsmelt (#9502), temperature (brief exceedance of 0.1 and 0.2°C) , pH and dissolved oxygen
measurements remained within acceptable limits (Chapman er al., 1995). Topsmelt control survival and mean
control weight met acceptability criteria (Chapman ef al., 1995), and the L.C50 for survival was within control limits.
For the reference toxicant test with mysids (#9503), temperature, pH and dissolved oxygen values remained within

acceptable limits during the test (US EPA 2002). In addition, the test met acceptability criteria regarding control
survival and mean control weight.

Endpoint data for the reference toxicant tests is summarized in the following table:

Test #: 9502 9503
Topsmelt Mysid
Control Survival (%) 88 90
Criteria >80 >80
Acceptable? Yes Yes
Control Growth 0.9448 0.226
(mg/ind)
Criteria >0.85 >0.20
Acceptable? Yes Yes
Survival LC50 (ug/L) 228.0
LC50 Control Limits 92.7-400.1
Growth IC25 (pg/L) 170.7 153.9
IC25 Control Limits 59.4-305.8 41.4-185.0
Acceptable? Yes Yes

Water Quality Measurements

Water quality parameters and methods are listed in the following table:

Parameter

Method

Water Quality Tests

APHA (1992); US EPA (1991).

Temperature

Digisense Traceable digital thermistor thermometer with calibration and USB probe (#900 80-09) and
Onset, Tidbit (v2) UTBI-001 Temperature Logger.

Dissolved Oxygen YSI membrane electrode method (Method #4500-0 G, KCEL #434).

pH Beckman 690 meter with automatic temperature compensation and Ross combination electrode (Method
#4500-H; APHA 1992; KCEL #433).

Total Alkalinity Potentiometric Method (Method #2320 B; KCEL #319).

Total Hardness By calculation (Method #2340 B; KCEL #612).

Conductivity Orion Model #122 Meter with 012210 conductivity cell (KCEL #435).

Total Ammonia

Phenate Method (Standard Methods SM 4500 - NH3-G; KCEL #330).

Unionized Ammonia

Calculated from total ammonia, pH and ionization constants (APHA Method #417 G).

Salinity Temperature compensated refractometer (KCEL #438)

Pesticides and PCB's Continuous liquid extraction method (US EPA Method #608; KCEL #733)

Organic Analysis Continuous liquid extraction method for BNA’s (US EPA Method #625; KCEL #731)

Volatile Organics Purge and trap method (US EPA Method #624; KCEL #732)

Total Metals ICP-MS for Cd Ref. Tox. (US EPA Method #200.8; KCEL #618); ICP for Cd, Cr, Cu, Ni, Pb and Zn

(US EPA Method #200.7; KCEL #612)
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RESULTS

CHRONIC TESTS

Topsmelt — Atherinops affinis

Mean dry biomass (mg) at the end of the 7-day chronic test with topsmelt are listed in the following table:

Mean Dry Biomass in mg at 7 Days
% # Fish Survival
Sample Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Mean Tested %
0 1.132 1.046 0.956 0.994 1.134 1.052 25 100
0.15° 1.094 1.508 1.408 1.290 1.126 1.285 25 100
1.12° 1.048 0.890 1.054 1.150 1.102 1.049 25 100
12.5 0.934 1.164 1.184 1.250 1.228 1.152 25 96
25 0.998 0.688 1.042 1.096 0.964 0.958 25 96
50 1.204 1.146 1.318 1.036 . 1.438 1.228 25 100
100 1.200 1,160 1.332 1.144 1.19 1.205 25 100
*CCEC i
Y ACEC

The NOEC for growth and survival was 100% (Dunnet multiple comparison). Growth in the ACEC of 1.12 %
effluent was not significantly different from the control (p < 0.05; 1-tailed homogenous t-test). The IC25 was
>100% effluent (linear interpolation). The growth CSPS for the ACEC was found to be 0.285 %, (equivalent for
both biomass and survivors) which is below the maximum allowable difference of 39%. The unionized ammonia
level in 100% effluent reached a maximum of .010 mg NH;-N/L during the 7-day test.

Mysid Shrimp — Mysidopsis bahia

Mean dry biomass (mg) at the end of the 7-day chronic test are listed in the following table:

Mean Dry Biomass in mg at 7 Days
% #Mysids | Survival

Sample Rep 1 Rep?2 | Rep3 | Repd | RepS5S | Rep6 [ Rep7 | Rep8 Mean Tested %

0 0.178 0.184 | 0.246 | 0.198 | 0.208 0.222 0.234 | 0.144 0.202 40 85

0.15° 0.206 0.112 | 0.162 | 0.152 | 0.090 0.218 0.196 | 0.240 0.172 40 73

1.120 0.182 0.130 | 0.108 | 0226 | 0.210 0.244 0.202 | 0.186 0.186 40 80

12.5 0.162 0.258 | 0.226 | 0.122 | 0.190 0.092 0.190 | 0.142 0.173 40 65

25 0.298 0.274 | 0.140 | 0318 | 0.250 0.140 0.190 | 0.138 0.219 40 80

50 0.224 0.242 | 0.250 | 0310 | 0.212 0.216 0.258 1 0.260 0.247 40 90

100 0.270 0.228 | 0.298 | 0302 | 0.214 0.252 0.166 | 0.264 0.249 40 88
*CCEC
Y ACEC

The NOEC for growth was 100% (Dunnet multiple comparison) and survival was 100% (non-parametric Steel

Many-One Rank sum test). Growth in the ACEC of 1.12 % effluent was not significantly different from the control
(p <0.05; 1-tailed homogenous t-test). The IC25 was >100% effluent (linear interpolation). The biomass CSPS for
the ACEC was found to be 7.9 %, ( 4.1 % using survivors), which is below the maximum allowable difference of
39%. The unionized ammonia level in 100% effluent reached a maximum of 0.016 mg NH3-N/L during the 7-day
test,

Refer to Protocol Deviation section for additional discussion of the survival endpoint.
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QUALITY CONTROL

Salinity, pH and temperature remained within acceptable limits throughout the chronic tests (Chapman et al., 1995;
US EPA, 2002). Water quality data recorded during testing is shown on the photocopied pages from the laboratory
notebook in the "Bench Sheets" section of this report. As shown below, both tests met acceptability criteria
regarding control performance, including survival and growth (Chapman et al., 1995; US EPA, 2002).

Test #: 9490 9491
Topsmelt Mysid
Control Survival (%) 100 85
Criteria >80 >80
Acceptable? Yes Yes
Biomass/Growth 1.052/1.052 0.202/0.242
(mg/ind)
Criteria >0.85 >0.20
Acceptable? Yes . Yes
Control vs. ACEC Non-sig Non-sig
Survival NOEC 100 % 100 %
Growth NOEC 100 % 100 %
1C25 > 100 % > 100 %
PMSD for Growth 18.8 % 29.4 %
Criteria - (r:figx) 12-30
Acceptable? Yes Yes

Protocol Deviations

As can be seen in the mysid effluent raw data, cannibalism and subsequent loss of surviving organisms occurred
between day 6 and 7. Data sheets indicate the organisms were fed at 1035 and 1610 on day 6; however no live
artemia were present on the morning of day 7. It is presumed that a brief power interruption caused a poor hatch of
artemia causing little or no live artemia introduced to the test vessels on day 6. Lost organisms resulted in an
apparent trend deviation in the survival data as analyzed by parametric Dunnett’s multiple comparison test; however
analysis using on-parametric steel’s many-one comparison test resulted in the reported NOEC of >100%.

Tested By:

King County Department of Natural Resources & Parks
Water and Land Resources Division

Environmental Laboratory

322 West Ewing Street

Seattle WA 98119

(206) 477-7117

Lyndsey Swanson, Gary Yoshida, Julie Alaimo, Gabriela Hannach, Robin Revelle, Fran Sweeney, and Elizabeth
Frame
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Effluent Tests:

Bench Sheets, Calculations, and Statistics
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MYSIDS
I. Mean dry biomass — Dunnett multiple comparison test (parametric)
¢ Normal distribution, equal variances
e NOEC >100%
e  ANOVA significant but pairwise comparisons are all non-significant
2. Mean dry biomass — Equal Variance t two-sample test (parametric)
e Normal distribution, equal variances
e Control vs ACEC (1.12%): non-significant
3. Mean dry biomass — Linear interpolation
o IC25>100%
4. 7d Survival — Dunnett multiple comparison test (parametric)
e  This test added because of normal distribution and equal variances
e ANOVA significant
e  Control vs. 12.5% significant resulting in trend deviation.
5. 7d Survival — Steel many-one rank sum test (non-parametric)
s Angular transform
e NOEC >100%
e Normal distribution, equal variances
e  ANOVA significant but pairwise comparisons are all non-significant

Conclusion: No significant difference in growth between control and any of the concentrations. Trend deviation in
survival between control and 12.5% effluent in parametric test only, no significant difference in any concentration
for survival in non-parametric test.

CSPS = [(WtenTre — Wtacec) Wientre] x 100 %
Biomass = [(0.202 — 0.186)/ 0.202)] x 100 %
= (7.9) % (<max allowable of 39%; .".passes criterion)
CSPS = [(Wtentre — Wiacee) Wientre] x 100 %
Growth = [(0.242 —0.232)/ 0.242)] x 100 %
= (4.1) % (<max allowable of 39%,; .".passes criterion)

TOPSMELT
1. Mean dry biomass — Dunnett multiple comparison test (parametric)

» Normal distribution, equal variances

o NOEC >100%

e ANOVA significant but pairwise comparisons are all non-significant
2. Mean dry biomass — Equal Variance t two-sample test (parametric)

e Normal distribution, equal variances

e Control vs ACEC (1.12%): non-significant
3. Mean dry biomass — Linear interpolation

e IC25>100%
4. 7d Survival — Steel many-one rank sum test (non-parametric)

e  Angular transform

e NOEC >100%

e Non-Normal distribution (Shapiro-Wilk), variances equal (Mod Levene) or unequal (L.evene)

¢  ANOVA non-significant, pairwise comparisons all non-significant
5. 7d Survival — Linear interpolation

e EC50>100%

Conclusion: No significant difference in growth or survival between control and any of the concentrations.
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CSPS = [(Wtentre — Wtacee) Wientre] x 100 %
Biomass = [(1.052 — 1.049)/ 1.052)] x 100 %
= (.285 % (< max allowable of 39%; .. passes criterion)
CSPS = [(Wtentr, — Wtacee) Wientre] x 100 %
Growth = [(1.052 —1.049)/ 1.052)] x 100 %
= 0.285 % (< max allowable of 39%; .. passes criterion)

Unionized Ammonia in 100 % Effluent Topsmelt Test #9490

Total NH;-
Time T Sal Ammonia N,
Dilution Code (d) pPHmax | °C (°K) (ppt) | pKa®2%8 | pKals? (mg/L) {mg/L)
100% WHITE 1 8.459 | 20.0 | 293.2 31 0.638 9.320 9.474 0.111 0.010
100% WHITE 2 8.370 | 19.7 | 292.9 30 0.616 9.317 9.481 0.116 0.008
100% WHITE 3 8.398 | 19.8 | 293.0 30 0.616 9.317 9.478 0.116 0.009
100% WHITE 4 8.296 | 19.7 | 292.9 30 0.616 9.317 9.481 0.116 0.007
100% WHITE 5 8.362 | 20.0 | 293.2 30 0.616 9.317 9.472 0.091 0.007
100% WHITE 6 8.328 | 19.9 | 293.1 31 0.638 9.320 9.477 0.091 0.006
100% WHITE 7 8.174 | 19.9 | 293.1 30 0.616 9.317 9.475 0.091 0.004
[ =[(19.9273)(Sal)] / [1000 - (1.005109)(Sal)] MAX 0.010
pKa®2%® = 9,2406 + (0.12375 x I) MEAN 0.007
pKa®™ = (2729.69/T) + (pKa®?®® - 9,1345) - (7.1 x 10° T) MIN 0.004

NHz-N = Tot Amm / [1 -+ 10®Ka-pih]

Temperature data from dilution series (not 4 corners and center)

Unionized Ammonia in 100 % Effluent Mysid Test #9491

Total NH3-
Time T Sal Ammonia N,

Dilution Code (d) PHmax | °C (°K) (ppt) ] pKa®#® | pKals? (mg/L) {mg/L)
100% WHITE 1 8.512 | 26.1 | 299.3 30 0.616 9.317 9.281 0.111 0.016
100% WHITE 2 8.429 | 25.9 | 299.1 30 0.616 9.317 9.287 0.116 0.014
100% WHITE 3 8.339 | 26.0 | 299.2 30 0.616 9.317 9.284 0.116 '0.012
100% WHITE 4 8.384 | 26.1 | 299.3 30 0.616 9.317 9.281 0.116 0.013
100% WHITE 5 8.286 | 26.1 | 299.3 30 0.616 9.317 9.281 0.091 0.008
100% WHITE 6 8.378 | 26.1 | 299.3 30 0.616 9.317 9.281 0.091 0.010
100% WHITE 7 8.402 | 26.0 | 299.2 30 0.616 9.317 9.284 0.091 0.011
I = [(19.9273)(Sal)] / [1000 - (1.005109)(Sal)] MAX 0.016
pKa®2%) = 9.2406 + (0.12375 x |) MEAN  0.012
pKa® D = (2729.69/T) + (pKa®#® - 9.1345) - (7.1 x 10° T) MIN 0.008

NHs-N = Tot Amm / [1 + 10®Ka-pH)]

Temperature data from dilution series (not 4 corners and center)




CETIS Analytical Report

Re;ﬁort Date:
Test CodelID:

08 Jul-20 12:37 (p 1 of 3)

Pacific Topsmelt 7-d Survival and Growth Test

King County Metro Services, WQ Lab

Analysis ID:  09-6008-0147 Endpoint: 7d Survival Rate CETIS Version:  CETISv1.8.5

Analyzed: 08 Jul-20 12:37 Analysis: Nonparametric-Control vs Treatments Status Level: 1

Batch 1D: 19-9592-2114 Test Type: Growth-Survival (7d) Analyst:  GH

Start Date: 24 Jun-20 12:42 Protocol: EPA/600/R-95/136 (1995) Diluent:  Deionized Water

Ending Date: 01 Jul-20 11:25 Species:  Atherinops affinis Brine: Hawaiian Marine Mix

Test Length: 6d 23h Taxomn: Actinopterygi Source:  Aquatic Biosystems, CO  Age: 10d
Sample ID:  04-0045-4694 Code: L74858-2 Project: Effluent Characterization (Biannual}
Sample Date: 24 Jun-20 06:27 Material: POTW Effluent Source:  Vashon Permit WA002252-7 (WAQ022
Receipt Date: 24 Jun-20 08:20 CAS (PC): 4 Station: '

Sample Age: 6h (2 °C) Client: Vashon {sland Treatment Plant

Chronic NPDES characterization (Vashon TP)
Vashon effluent DAY 0: L74858-1 coll, 6/23/20-6/24/20 0627h-0627h; rec

'd at KCEL 6/24/20 at 0820 h in one 5-gal glass jar; at plant pH=7.30, T=

3.60C, TRC = 0.01 mg/L; at KCEL pH=7.498, T=4.80C, DO=10.0 mg/L. DAY 2: L.74858-5 coll. 6/25/29-6/26/20 0652h-0652h, rec'd at KCEL at
0850h in two 5gal glass jars; at plant: pH=7.34, T=3.80C, TRC=0.02 mg/L; at KCEL pH = 7.461/7.521, T=3.6/3.90C, DO = 10.0/10.3 mg/L. DAY 5&:
1.74858-6 coll. 6/28/20-6/29/20 0630h-0630h, rec'd at KCEL at 0835h in one 5gal glass jar; at plant: pH=7.38, T=3.00C, TRC=0.01 mg/L,; at KCEL

pH = 7.508, T=2.00C, DO=10.3 mg/L..

Data Transform Alt Hyp NOEL LOEL TOEL TU PMSD
Angular (Corrected) C>T 100 >100 n/a 1 9.43%
Steel Many-One Rank Sum Test
Control vs Conc-% Test Stat Critical Ties DF P-Type P-Value Decision(a:5%)
Dilution Water 0.15 27.5 16 1 8 CDF 0.8571 Non-Significant Effect
1.12 27.5 16 1 8 CDF 0.8571 Non-Significant Effect
12.5 25 16 1 8 CDF 0.6693 Non-Significant Effect
25 25 16 1 8 CDF 0.6693 Non-Significant Effect
50 27.5 16 1 8 CDF 0.8571 Non-Significant Effect
100 27.5 16 1 8 CDF 0.8571 Non-Significant Effect
Test Acceptability Criteria TAG Limits
Attribute Test Stat Lower Upper Overlap  Decision
Control Resp 1 0.8 >> Yes Passes Criteria
PMSD 0.09433 << 0.25 No Passes Criteria
ANOVA Table
Source Sum Squares’ Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.0162023 0.0027004 6 0.8333 0.5545 Non-Significant Effect
Error 0.0907326 0.0032405 28 )
Total 0.106935 34
ANOVA Assumptions Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variance Levene Equality of Variance Test 5.926 3.528 4.3E-04  Unequal Variances
Mod Levene Equality of Variance Test 0.8333 3.812 0.5577 Equal Variances
Distribution Shapiro-Wilk W Normality Test 0.515 0.9146 1.3E-09  Non-Normal Distribution
7d Survival Rate Summary
Conc-% Code Count Mean 95% LCL 95% UCL Median Min Max StdErr  CV% = %Effect
0 D 5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.00% 0.00%
0.15 5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.00% 0.00%
1.12 5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.00% 0.00%
12.5 5 0.9600 0.8489 1.0000 1.0000 0.8000 1.0000 0.0400 9.32% 4.00%
25 5 0.9600 0.8489 1.0000 1.0000 0.8000 1.0000 0.0400 9.32% 4.00%
50 5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.00% 0.00%
100 5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.00% 0.00%
003-660-692-5 CETIS™ v1.8.5.56 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code/ID:

08 Jul-20 12:37 (p 2 of 3)
9490AACVA / 05-7820-2634

Pacific Topsmelt 7-d Survival and Growth Test

King County Metro Services, WQ Lab

Analysis ID:  09-6006-0147 Endpoint: 7d Survival Rate CETIS Version: CETISv1.9.5

Analyzed: 08 Jul-20 12:37 Analysis:  Nonparametric-Control vs Treatments Status Level: 1

Angular (Corrected) Transformed Summary

Conc-% Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 D 5 1.345 1.345 1.346 1.345 1.345 1.345 0 0.00% 0.00%
0.1 5 1.345 1.345 1.346 1.345 1.345 1.345 0 0.00% 0.00%
1.12 5 1.345 1.345 1.346 1.345 1.345 1.345 0 0.00% 0.00%
12.5 5 1.298 1.165 1.43 1.345 1.107 1.345 0.04763 8.21% 3.54%
25 5 1.298 1.165 1.43 1.345 1.107 1.345 0.04763  8.21% 3.54%
50 5 1.345 1.345 1.346 1.345 1.345 1.345 0 0.00% 0.00%
100 5 1.345 1.345 1.346 1.345 1.345 1.345 0 0.00% 0.00%
7d Survival Rate Detail

Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

0 D 1.0000 1.0000 1.0000 1.0000 1.0000

0.15 1.0000 1.0000 1.0000 1.0000 1.0000

1.12 1.0000 1.0000 1.0000 1.0000 1.0000

12.5 0.8000 1.0000 1.0000 1.0000 1.0000

25 1.0000 0.8000 1.0000 1.0000 1.0000

50 1.0000 1.0000 1.0000 1.0000 1.0000

100 1.0000 1.0000 1.0000 1.0000 1.0000

Angular (Corrected) Transformed Detail

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

0 D 1.345 1.345 1.345 1.345 1.345

0.15 1.345 1.345 1.345 1.345 1.345

1.12 1.345 1.345 1.345 1.345 1.345

12.5 1.107 1.345 1.345 1.345 1.345

25 1.345 1.107 1.345 1.345 1.345

50 1.345 1.345 1.345 1.345 1.345 .
100 1.345 1.345. 1.345 1.345 1.345

7d Survival Rate Binomials

Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

0 D 5/5 5/5 5/5 5/5 5/5

0.15 5/5 5/5 5/5 5/5 5/5

1.12 5/5 5/5 5/5 5/5 5/56

12.5 4/8 5/5 5/5 5/5 5/5

25 5/5 4/5 5/5 5/5 5/5

50 5/5 5/5 5/5 5/5 5/5

100 5/5 5/5 5/5 5/5 5/5

003-660-692-5 CETIS™ v1.9.5.5 Analyst: QA:




CETIS Analytical Report Report Date: 08 Jul-20 12:37 (p 3 of 3)
Test GodellD: 9490AACVA / 05-7820-2634

King County Metro Services, WQ Lab

Pacific Topsmelt 7-d Survival and Growth Test

Analysis ID:  09-6006-0147 Endpoint: 7d Survival Rate CETIS Version: CETISV1.9.5
Analyzed: 08 Jul-20 12:37 Analysis: Nonparametric-Control vs Treatments Status Level: 1
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CETIS Analytical Report

Report Date: 08 Jul-20 12:32 (p 1 of 2)
Test Code/ID: 9490AACVA / 05-7820-2634

Pacific Topsmelt 7-d Survival and Growth Test

King County Metro Services, WQ Lab

Analysis ID:  15-3754-4598 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.9.5

Analyzed: 08 Jul-20 12:32 Analysis: Parametric-Two Sample Status Level: 1

Batch ID: 19-9592-2114 Test Type: Growth-Survival (7d) Analyst:  GH

Start Date: 24 Jun-20 12:42 Protocol: EPA/600/R-95/136 (1995) Diluent: Deionized Water

Ending Date: 01 Jul-20 11:25 Species:  Atherinops affinis Brine: Hawaiian Marine Mix

Test Length: 6d 23h Taxon: Actinopterygii Source:  Aquatic Biosystems, CO  Age: 10d
Sample ID:  04-0045-4694 Code: L.74858-2 Project:  Effluent Characterization (Biannual)
Sample Date: 24 Jun-20 06:27 Material: POTW Effluent Source:  Vashon Permit WA002252-7 (WA0022
Receipt Date: 24 Jun-20 08:20 CAS (PC): Station: .
Sample Age: 6h (2 °C) Client: Vashon Island Treatment Plant

Chronic NPDES characterization (Vashon TP)

Vashon effluent DAY 0: L.74858-1 coll. 6/23/20-6/24/20 0627h-0627h; rec'd at KCEL 6/24/20 at 0820 h in one 5-gal glass jar; at plant pH=7.30, T=
3.60C, TRC = 0.01 mg/L; at KCEL pH=7.498, T=4.80G, DO=10.0 mg/L. DAY 2: L74858-5 coll. 6/25/29-6/26/20 0652h-0652h, rec'd at KCEL at

0850h in two 5gal glass jars; at plant: pH=7.34, T=3.80C, TRC=0.02 mg/L; at KCEL pH = 7.461/7.521, T=3.6/3.90C, DO = 10.0/10.3 mg/L. DAY &:
L74858-6 coll. 6/28/20-6/28/20 0630n-0630h, rec'd at KCEL. at 0835h in one 5gal glass jar; at plant: pH=7.38, T=3.00C, TRC=0.01 mg/L; at KCEL

pH = 7.508, T=2.00C, DO=10.3 mg/L.

Data Transform Alt Hyp Comparison Result PMSD
Untransformed C>T 1.12% passed mean dry biomass-mg 10.00%
Equal Variance t Two-Sample Test )

Control vs Conc-% Test Stat Critical MSD DF P-Type  P-Value Decision(a:5%)

Dilution Water 1.12 0.06362 1.86 0.105 8 CDF 0.4754 Non-Significant Effect

Test Acceptability Criteria TAC Limits

Attribute Test Stat Lower Upper Overlap  Decision

Control Resp 1.0562 0.85 >> Yes Passes Criteria

PMSD 0.1 << 0.5 No Passes Criteria

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)

Between 3:241E-05 3.241E-05 1 0.004048 0.9508 Non-Significant Effect

Error 0.0640565 0.0080071 8

Total 0.064089 9

ANOVA Assumptions Tests

Attribute Test Test Stat Critical P-Value Decision{a:1%)

Variance Variance Ratio F Test 1.489 23.15 0.7093 Equal Variances

Distribution Shapiro-Wilk W Normality Test 0.936 0.7411 0.5095 Normal Distribution

Mean Dry Biomass-mg Summary

Conc-% Code Count Mean 95% L.CL.  95% UCL Median Min Max Std Err CV% Y%Effect
0 D 5 1.052 0.9528 1.152 1.046 0.956 1.134 0.03587 7.62% 0.00%
1.12 5 1.049 0.9273 1.17 1.054 0.89 1.15 0.04377 9.33% 0.34%
Mean Dry Biomass-mg Detail

Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

0 D 1.132 1.046 0.956 0.994 1.134

1.12 1.048 0.89 1.054 1.18 1.102

003-660-692-5 CETIS™ v1.9.5.5 Analyst: QA:




CETIS Analytical Report

Report Date: 08 Jul-20 12:32 (p 2 of 2)
Test CGode/ID: 9490AACVA / 05-7820-2634

Pacific Topsmelt 7-d Survival and Growth Test

King County Metro Services, WQ Lab

Analysis ID:  15-3754-4598 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.9.5
Analyzed: 08 Jul-20 12:32 Analysis: Parametric-Two Sample Status Level: 1
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CETIS Analytical Report Report Date: 08 Jul-20 12:27 (p 1 of 2)

Test Code/ID: 9490AACVA / 05-7820-2634
Pacific Topsmelt 7-d Survival and Growth Test King County Metro Services, WQ Lab
Analysis ID:  21-2265-5383 Endpoint:, Mean Dry Biomass-mg CETIS Version: CETISv1.9.5
Analyzed: 08 Jul-20 12:27 Analysis: Linear Interpolation (ICPIN) Status Level: 1
Batch ID: 19-9592-2114 Test Type: Growth-Survival (7d) Analyst:  GH
Start Date: 24 Jun-20 12:42 Protocol; EPA/600/R-95/136 (1995) Diluent: Deionized Water
Ending Date: 01 Jul-20 11:25 Species:  Atherinops affinis Brine: Hawaiian Marine Mix
Test Length: 6d 23h Taxon: Actinopterygii Source: Aquatic Biosystems, CO  Age: 10d
Sample ID:  04-0045-4694 Code: 1.74858-2 Project: Effluent Characterization (Biannual)
Sample Date: 24 Jun-20 06:27 Material: POTW Effluent Source:  Vashon Permit WAG02252-7 (WA0022
Receipt Date: 24 Jun-20 08:20 CAS (PC): Station:

Sample Age: 6h (2 °C) Client: Vashon [sland Treatment Plant

Chronic NPDES characterization (Vashon TP)

Vashon effluent DAY 0: L74858-1 coll. 6/23/20-6/24/20 0627h-0627h; rec'd at KCEL 6/24/20 at 0820 h in one 5-gal glass jar; at plant pH=7.30, T=
3.60C, TRC = 0.01 mg/L; at KCEL pH=7.498, T=4.80C, DO=10.0 mg/L. DAY 2: L74858-5 coll. 6/25/29-6/26/20 0652h-0652h, rec'd at KCEL at
0850h in two 5gal glass jars; at plant: pH=7.34, T=3.80C, TRC=0.02 mg/L; at KCEL pH = 7.461/7.521, T=3.6/3.90C, DO = 10.0/10.3 mg/L. DAY &:
L74858-6 coll. 6/28/20-6/29/20 0630h-0630h, rec'd at KCEL at 0835h in one 5gal glass jar; at plant: pH=7.38, T=3.00C, TRC=0.01 mg/L; at KCEL
pH = 7.508, T=2.00C, DO=10.3 mg/L.

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL  Method

Linear Linear 1566980 200 Yes Two-Point Interpolation
Test Acceptability Criteria TAC Limits

Attribute Test Stat Lower Upper Overlap Decision

Control Resp 1.052 0.85 >> Yes Passes Criteria

Point Estimates

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

1C25 >100 n/a n/a <1 n/a nfa

Mean Dry Biomass-mg Summary Calculated Variate Isotonic Variate
Conc-% Code Count Mean Min Max Std Dev  CV% Y%Effect Mean %Effect
4] D 5 1.052 0.956 1.134 0.08022 7.62% 0.0% 1.169 0.0%
0.15 5 1.285 1.094 1.508 0.1779 13.85% -22.12% 1.169 0.0%
1.12 5 1.048 0.89 1.15 0.09787 9.33% 0.34% 1.118 4.31%
12.5 5 1.152 0.934 1.25 0.1266 10.99%  -9.46% 1.118 4.31%
25 5 0.9576 0.688 1.096 0.1586 16.56%  9.01% 1.118 4.31%
50 5 1.228 1.036 1.438 0.1552 12.64%  -16.72% 1.118 4.31%
100 5 1.205 1.144 1,332 0.07437 6.17% -14,52% 1.118 4.31%

Mean Dry Biomass-mg Detail

Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5§
4] D 1.132 1.046 0.956 0.994 1.134
0.16 1.084 1.508 1.408 1.29 1.126
1.12 1.048 0.89 1.054 1.15 1.102
12.5 0.934 1.164 1.184 1.25 1.228
25 0.998 0.688 1.042 1.098 0.964
50 1.204 1.146 1.318 1.036 1.438
100 1.2 1.16 1.332 1.144 1.19

003-660-692-5 CETIS™ v1.9.5.5 ’ Analyst: QA



CETIS Analytical Report

Report Date: ! 08 Jul-20 12:27 (p 2 of 2)
Test Code/ID: 9480AACVA / 05-7820-2634

Pacific Topsmelt 7-d Survival and Growth Test

King County Metro Services, WQ Lab

Analysis ID:  21-2265-5383 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.8.5
Analyzed: 08 Jjul-20 12:27 Analysis: Linear Interpolation (ICPIN) Status Level: 1
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CETIS Analytical Report

Report Date:
Test Code/ID:

08 Jul-20 12:26 (p 1 of 2)
9490AACVA / 05-7820-2634

Pacific Topsmelt 7-d Survival and Growth Test

King County Metro Services, WQ Lab

Analysis ID: 01-8861-2661 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.9.5

Analyzed: 08 Jul-20 12:25 Analysis: Parametric-Control vs Treatments Status Level: 1

Batch ID: 19-9592-2114 Test Type: Growth-Survival (7d) Analyst: GH

Start Date: 24 Jun-20 12:42 Protocol: EPA/600/R-85/136 (1895) Diluent: Deionized Water

Ending Date: 01 Jul-20 11:25 Species:  Atherinops affinis Brine: Hawaiian Marine Mix

Test Length: 6d 23h Taxon: Actinopterygii Source: Aquatic Biosystems, CO  Age: 10d
Sample ID:  04-0045-4694 Code: L.74858-2 Project: Effluent Characterization (Biannuat)
Sample Date: 24 Jun-20 06:27 Material: POTW Effluent Source:  Vashon Permit WA002252-7 (WA0022
Receipt Date: 24 Jun-20 08:20 CAS (PC): ’ Station:

Sample Age: 6h (2 °C) Client: Vashon Island Treatment Plant

Chronic NPDES characterization (Vashon TP)
Vashon effluent DAY 0: L74858-1 coll. 6/23/20-6/24/20 0627h-0627h; rec'd at KCEL 6/24/20 at 0820 h in one 5-gal glass Jar; at plant pH=7.30, T=
3.680C, TRC = 0.01 mg/L; at KCEL pH=7.498, T=4.80C, DO=10.0 mg/L. DAY 2: L74858-5 coll. 6/25/29-6/26/20 06852h-0652h, rec'd at KCEL at

0850h in two 5gal glass jars; at plant: pH=7.34, T=3.80C, TRC=0.02 mg/L; at KCEL pH = 7.461/7.521, T=3.6/3.90C, DO = 10.0/10.3 mg/L. DAY &:
L74858-6 coll. 6/28/20-6/29/20 0630h-0630h, rec'd at KCEL at 0835h in ane 5gal glass jar; at plant: pH=7.38, T=3.00C, TRC=0.01 mg/L; at KCEL

pH = 7.508, T=2.00C, DO=10.3 mg/L.

Data Transform Alt Hyp NOEL L.OEL TOEL TU PMSD
Untransformed C>T 100 >100 n/a 1 18.82%
Dunnett Multiple Comparison Test
Control Vs Conc-% Test Stat Critical MSD DF P-Type  P-Value Decision(a:5%)
Dilution Water 0.15 -2.829 2.407 0.198 8 CDF 1.0000 Non-Significant Effect
1.12 0.04376  2.407 0.198 8 CDF 0.8450 Non-Significant Effect
12.5 -1.21 2.407 0.188 8 CDF 0.9935 Non-Significant Effect
25 1.152 2.407 0.198 8 CDF 0.3838 Non-Significant Effect
50 -2.139 2.407 0.198 8 CDF 0.9997 Non-Significant Effect
100 -1.857 2.407 0.198 8 CDF 0.9993 Non-Significant Effect
Test Acceptability Criteria TAG Limits
Attribute Test Stat Lower Upper Overlap Decision
Control Resp 1.0562 0.85 >> Yes Passes Criteria .
PMSD 0.1882 << 0.5 No Passes Criteria
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.410953 0.0684922 6 4.047 0.0048 Significant Effect
Error 0.473897 0.0169249 28
Total 0.884851 34
ANOVA Assumptions Tests
Attribute Test Test Stat Critical P-Value Decision{a:1%)
Variance Bartlett Equality of Variance Test 4.872 16.81 0.5604 Equal Variances
Distribution Shapiro-Wilk W Normality Test 0.9687 0.9146 0.4097 Normal Distribution
Mean Dry Biomass-mg Summaty
Conc-% Code Count Mean 95% LCL 95% UCL Median Min Max Std Err  CV% %Effect
0 D 5 1.052 0.9528 1,152 1.046 0.956 1.134 0.03587  7.62% 0.00%
0.15 5 1.285 1.064 1.506 1.29 1.094 1.508 0.07958 13.85% -22.12%
1.12 5 1.049 0.9273 1.17 1.054 0.89 1.15 0.04377 9.33% 0.34%
12.5 5 1.162 0.9949 1.309 1.184 0.934 1.25 0.0566 10.99% -9.46%
25 5 0.9576 0.7607 1.155 0.998 0.688 1.096 0.07094 16.56% 9.01%
50 5 1.228 1.036 1.421 1.204 1.036 1.438 0.06941 12.64% -16.72%
100 5 1.2056 1.113 1.298 1.18 1.144 1.332 0.03326 6.17% -14.52%
003-660-692-5 CETIS™ v1.8.5.5 Analyst: QA:




CETIS Analytical Report Report Date: 08 Jul-20 12:26 (p 2 of 2)
) Test CodelID: 9490AACVA / 05-7820-2634
Pacific Topsmelt 7-d Survival and Growth Test King County Metro Services, WQ Lab
Analysis ID: 01-8861-2661 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.9.5
Analyzed: 08 Jul-20 12:25 Analysis:  Parametric-Control vs Treatments Status Level: 1
Mean Dry Biomass-mg Detail
Conc-% Code "Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 D 1.132 1.046 0.956 0.994 1.134
0.18 1.094 1.508 1.408 1.29 1.126
1.12 1.048 0.89 1.054 1.156 1.102
12.5 0.934 1.164 1.184 1.25 1.228
25 0.998 0.688 1.042 1.096 0.964
50 1.204 1.146 1.318 1.036 1.438
100 1.2 1.16 1.332 1.144 1.19
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' Vashon NPDES Characterization (1033898)
Atherinopsis affinis —7-day Chronic Test

ORGANISMS (Hold 24 hours before testing)

Recelved from e
~[H~2p0

dowlile oy

HONE el Ex

Testi: 9‘1‘?0

" Test Date: 2606 24

W
C,Q ._5./

as 2 days old (Hatch date:

Arrived at KCEL at je[o

hon &-23-20 in

/0

D 0.14,0/2.3

Placed in 20°CECat_//7¢ _h with light aeration. Replaced 4 ¢

Fed H mL Artemia/dish at
mL Artemialdish at ©¢ ¢5—
_ml Artemia/dish at

Fed 3
Fed.

13\ hon {— 23/25 Analyst

dead removed At Arrival: pH "/ 7’Q99/7 L9

mg/L, Temp ii_s]ﬁ_g_ﬂ_oC Salinity 23/2§% ppt, Placed in __ ¢
1.5L crystallizing dishes. Fed 3 ‘ mL Artemia nauplii/dish at /055 h. Acclimation:

hon & -2 -2 Analyst

hon

DILUTION WATER/SAMPLE

1. Hawaiian Marine Mix (HMM) #HW-1016 Synthetic Seawater: Prep by addmg 5.7¢g
HMM artificial sea salts (Lot#
. +0.2 g NaHCOs3 in 1L MilliQ. Sal 30ppt, 0.45 pm filtered. Aerate > 2h before use.

[ Dy et

,Rec’d 3~

NaHCOs/2L effluent after warming.

, Opened

40 o with HMM.
JA

Analyst %

[O-4~

o -3
~13~29
= 2~
2. Vashon Final Effluent: Salinity adjusted to 30 ppt by addlng 71.4 g HMM sea salts +0.40 g “-

3. AAC Sample#: [7485% -2 ; Wkep #: |76 3€D
Sample Data Day 0 Day 2 Day 5
Sample #: | 7.Lg 55 -/ _ TfE5s - DHE5D - Lo
_Collect Date: | /~>3.20 1042420 |(-35720 to /,, 34,20 4-2%-20 10 42520
Collect Time: |74 17 h to gZ27h O¢s52 h to opRh O bL7oh to ge3Uh
Auto Sample Set: | 225 ml. 2 © min 225 mlL z© min ZZEV/ ml 20 min

Est. Flow/#Samples:

mgd/ 73

megd/ 773

mgd/ 73

Delv’d to KCEL:

OS50 h on =240

pyseo h on 22420

%%f’h on £-25-20

By: D R DR
Container: ] § ol GAaZe | 2= 55l Glars | 5l 7453
Vol. (L): 7 - L|. [7 L {55 L
AtPlant: [777% ] 3560 oef [ 234 (379 90z 7,3"\3' jet§ oo
pH, Temp, TRC | #*15f oot mLl ol ol °C | melL
At KCEL: |- )| 4.5 Lo |Trel I3 O *7"50' 2.0 |2,
pH, Temp, D.O. "7y °C /?ng/L 739 o¢* ‘/%g/L 90 5 °C mZ/L
Storage: In dark at 4 + 2°C In dark at 4 + 2°C “In dark at 4 +2°C

A




' Vashon NPDES Chzfracterizatibn (1033898) Test#: 9490
Atherinopsis affinis —7-day Chronic Test Test Date: 206021 -
DILUTIONS

-
| Code % Sample ‘L Sample | Decant (mL)
White 00 |- 2000 1000
Red 50 T £ 2000 wHMM 1000
Orange 25 < 2000 w/HMM 1000
Yellow - 12.5 ' c 2000 w/HMM 1000
Green 1.12 (ACEC) 11.2 mL < 1000 w/HMM 1000
Gray 0.15 (CCEC) 1.5 mL < 1000 w/HMM 1000
Blue 0 . 0 1000 mL HMM only
PROCEDURE
1. Pour2L of effluent into a 4-L bieaker.
2. Bring to 20°C and measure pH, D.O: in unsalted effluent. :
3. Adjust salinity to 30 ppt with HMMrand measure pH, D.O. and salinity of salted effluent.
4. Prepare solutions as above in 2-1. graduated cylinder; decant to 1-L flasks and bring to

20°C.
Pour 200 ml of each treatment to each of five (5) 600-mL beakers (A—E)/trtmt.
Place beakers randomly in EC# | and bring solutions to 20°C. Setup at
260 h vt Tvse | a
Moasure D.O. and Temp in Oh (New) soln’s. ' o -
. Add 5 larvae/beaker: ' ' ]
Warm to 20°C, 15 ml HMM in 35 1-oz plastic cups.
Add 5 larvae/cup, randomize cups. : -
Just before loading test beakers draw down to ~3 ml in cups.

Add one randomly chosen cup/beaker. -

Start testat (2472 hon (o] 2tk [ 20 . Start counts verified by 4K & Z ,«S \”

Place Tidbit temp recorder (SN_1068 o5 41 ) in beaker w/DW into EC# '
g5z, wesT shelf. L

10. Sample for Oh water quality with unsalted effluent: v Analyst: g{ :
11, Feed larvae 1 drop Artemia nauplii/beaker 2x/day. : -
12. Renew solutions daily: .
a. Remove 150 mL (= 75%) of old solution from each beaker by decant or bulb and pipet;
also remove waste and excess feed. L
b. Replace ¢ 200 mL with new solution (20°C) by pouring down side of beaker. . |
Record # alive, and remove dead larvae; count larvae before and after renewal. ‘ '
‘Measure D.O. in 0h (N ew) and 24h (Old) solutions and pH and Salinity in 24 h (old)
solutions daily in each treatment. Measure Temp daily in 1 rep/trtmt and in 6 positions (4 -
oorner + 2 center) just prior to renewal. Feed larvae 1-2 drop of Artemia nauplii/beaker

4x/day (2 drops last feeding of day).

o wn

cppe o o

— O
G -

14. End testat {125 hon H[l[70 . Process by rep (1 analyst/rep):
Rep A 42, RepB # Rep C___g\}i(.)i_RepD ?% Rep E %

&
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Vashon NPDES Characterlzatlon (1033898) Testi: 3490
: Athermopsw affinis — 7-day Chronic Test Test Date: oot 24

15 Inactivate larvae in ice water in net. Rinse larvae onto screen with ice water and place
Jarvae into tared aluminum foil weigh pans. ~
. a. Into 60°Covenat (240 hon +/i/ 20 .

b. Into desiccatorat j05%5 hon Ff 2~/ Y
c. Weighat [4:00 hon Z-)-22 by C/;H' with Mettler XP105 balance.

. HMM SEA SALT BATCHES
T Prep - D.0. | .
D?y Batch DI;I(: Sal (ppt) pH (mg/L) Analyst
0 2. (—i2-20| 3o % 37 7.0 &y
) ¢-2320| 3D 2957 | &9 G
2 @ Lo232| 20, 3.7 ¢ 1 &Y
3 F/C |9 ;oléo .00 Tof 65 | ¢
4 .6’/‘ e | c/z9/r0 g 2,558 2./ <
5 15/% i 7% 3{7/3'0, (295 a2 0 )20 | Gy
. 6 [ (ZD*Z,?" 20 20 ' :7/77 1" .9 @ﬁ(
. . P s ‘«h »
EFFLUENT SALINITY ADJUSTMENT . ;
- Effluent Before Salting Up
Day—> 0 1 o2 3 4 5 6
pH 7521 | el | T30 7,490 | qasi | 7537 | 7576
D.0. (mg/l) |9 = 9.6 75 9.7 | %94 | 9§ | 7.
Analyst: ny Gy &y i e | Gy G
7 7 v Y/
Efﬂuent After Saltlng Up
2 Day—>| 0 1 2 3 4 5 6 |-
pHA gf, 7/ . S joe S5y | 9.591 | g 0o 8,5‘5/4 §. 500 |,
D.O.(mg/l) |7 3 27 | 726 |29 | &0 |25 |75
Sal. (ppt) 3o 30 %0 29 23 30 30
Analyst: &Y - Gy (ot = ¢ e | &Y GY
v 7 / T 7
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| Vashon NPDES Characterization (1033898) Test#: 9420

{ - Atherinopsis affinis — 7-day Chronic. Test ~ Test Date:_7 o006 24
MEASUREMENTS
.. Temperature (°C) SN: _ [302¢ xS (24-Hour Solutions) ‘
X Day Blue | Gray Green | Yellow | Orange Red White Analyst
L0 | 950 1 19.0 20,4 | 19.3 11.2 (4.5 19,2 S
L1 20 (A4 %04 | oo | 202 199 | 200 | €&
w2 1797 7.7 20, |2e.0 | /%7 /2.7 (7.7 | Gy
3 a9 (27 | we |l7.9 |199 | 196 | (2€ | &2
4 98| 19.9 | P02z | (2.4 | 20-2| 19.9 | 19| W
.5 Lidg | /5.9 200 /9.9 | 2. 0| 2e.d | 2. S
6 |a4c8 4.9 20,1 4.9 119.9 (9.9 | 199 | £
7 1lae [200 [7%0 1.9 19.9 qa A | ¥
Temperature, °C in 6 Positions (4 Corner + 2 Center)
Code Rep 0d 1d -2d 3d 4d - 5d . 6d 7d
S | © | 19| 26 | /22 |19.9 1198 /9.2 19.8 | AB
Groy | R 15,0144 | ¢272 | ;4.9 | 179 (/5.9 | 1 9.% | 20.0
C'{Hu\f z 204 | 204 | z0© | 2.0 20,2 |2¢. 7 20, | )D.0
veltoo | T (4.3 (20,0 | sz |12 | /9,9 [20.¢0 | B9 | 194
white | & 9.2 202 | 200 [ (a.€ | /9% |22 0] A9 | B2
Waite | © S| 200 | /22 |jgg | 1791227 as]| AT

20

R K g e K& P
Sample | Day (Tl;'lgi‘”gé (i'g‘}lilzs T.NH4 | NO-N | COND.
Sample # Type | Sampled CaCO3) CaCOs3) (mg/L) (mg/L) | (pmhos/cm)

L74%/9-1| HMM 0 1o~
L7445% -4 | EFFL 0 0F Wi
-5’| BFFL -2 VOA_ (1S ‘
s I =N = 1 R Sk

Analyst: I8

Feeding Schedule (Time, h) (1 drop/beaker) #

Day 18t 2nd - - Analyst

0 /3 do [A00 =S 0
1 Iexa 825 Gy | TA
2 25 Ko &/ | T
3 0465 £ 10 & I Gt

4 1075 T3 gL/ Gy
5 s |,50 F.< / Jk
6 45 LY

055 )

B




’ashon NPDES Characterlzatlon (1033898)
th erznOPSlS affinis — 7-day Chronic Test

Test#: Q49 )

Test Date: Lo .ol 24

e ‘.'T"_"l;_": T

- pH (24-Hour Solutions) : _| Analyst
. Blue Gray Green Yellow | Orange Red White | i
—1.891 | +.9%0 | 790 |6 oh0 | 8. [0 | 8.2 | 8459 | TS
2,865 | +.93) | 2999 | 7.1 | o090 | 8,213 | 92673 RE. -
=3 | n.499 | goor | 2943 | woy | ey | Sxig | g320 | EF
Ta4e [ 23 | 3993 | 2.955 | ®.055 | ¥9( | §.,39% Al
Z499 | 753> | 7575 | RS | 7425 | 4974 | §5.2.96 &y
7%53 | 277y | 1716 | 2554 | 786 .| P43 | §.2¢2| &Y
Tl | +070 | 4740 [F.928 | w2 | B,47] 8, 228] I
Salinity (ppt) (24-Hour Solutions) .
Blue Gray Green Yellow. | Orange Red White Analyst
30 30 30 0 20 20 ) IR
. B0 30 30 30 20 LD 230 <
Y] 30 20 Do %0 2 2 %) EF
20 30 20 30 30 30 30 e
jo 30 30 20 Zo 30 30 &y
30 30 20 230 | 39 30 31 beg
20 | - %o 30 20 30 20 30 Ay
D.O. (mg/L); 0-Hour & 24-Hour Solutions
Day Green Yellow Analyst
"0
1
2
3
4
5
6
7
D.0. (mg/L); 0-Hour & 24-Hour Solutions
Da Red ‘White
y Oh 24h . Analyst
0 7.3 Y75 2 PR %!{ ,
1 7.0 Wl +1.0 2.5
2 | 1.2 | b G ¥ RR
3 | 727 16Y% 92 | ¢4 £
4 | 32 | 66 2 ¢, G A
5 | 2% £l 7.% e e/
6 e | 12 | 6.3 Gy
7 | o le Le(p et

-_.TA

e

T T o

T

r

T

i

e

T T
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{n NPDES Characterization (1033898) Testit: 490
hopsis affinis — 7-day Chronic Test © Test Dater 200 2M

) : (Cumulative Survival, Cont’d) :
Cumulative Survival (# Alive/Rep) at 7 d N = 5/Rep Tot# %

Day A B C D E Surv Surv* Analyst
1 =3 5 G 519 < =Y, ; ’
2 T s | & | 5 | & 7 r—
3 5 |5 < Gl s L=
2 4 ) 5 5 S 5 L ;
6 , . .
D R 5 5 3 5 5 25 |/.00%R |
‘ ¢ = stressed *Pass if control survival > 80% - b
Gréwth (Dry Weight/fish at 7 Days) ' L
Dry Weight per Fish at 7 Days T
Trtmt == A B C D E Moan Wer* | —
Blue Pan# 1 2 3 4 A
(0%) T.wt (mg) 9%. 9% (12.12 | 8.3 29,00
Tare wt (mg) 52.2% | 106.%99 | 3625 gh.03 T
Net wt (mg) Sbh . 5. 23 H.7 & b, 9F T
N . 5. _ 9 5 5 o
mg/fish [L132 l.o¥l | ©0.95t 0.99¢ o
Gray Pan# 6 : 7 8 - 9
1 (0.15%) T.wt (mg) . 81.25 25,10 [03.9Y i09. 27 —
CCEC Tare wt (mg) | SL.%% 1725k 386,90 oA G R -
Net wt (mg)- 5. 47 5% +. ot b. 4% -
. mg/fish [. b9k [.608 |.bo& l.290 (A2 L2851 |
Green Pan# 11 12 13 14 ST
(L.12%) T.wt (mg) 95,89 | v8.5%4 88.70 3%. 57| I
- ACEC Tare wt (mg) g0 15 | g4.14 2243 TAFHo o
Net wt (mg) 9. 24 y.us 5.2F 5 75
N 5 5 5 5 —
‘ mg/fish lLot¥ 0.g9°c l.o5¢ i.150 B
Yellow Pan# 16 17.. 18 19 S
(12.5%) T.wt (mg) 8% 08 90,49 | ¢b. 26 S8 65
' _Tare wt (mg) 22 % T4 6F e0. 24 a.-Ho o
Net wt (mg) Y.67F 5.82 5 92 6. 25 —
N 5 5 5 5 I
/ 4 mg/fish b. 934 L. oY [ 18Y [- 25D -
“| Orange Pant 21 22 23 24
(25%) T.wt (mg) g5.05 | F+70 | ¥5 94 18. 58 ’“
R Tare wt-(ng) " .| 0.Cb 24 2 $0.F> +3.i® —
Netwt(mg) -| 4.99 3.44 SA) | 948 |
N a5 5 5 5
mg/fish . |- 6-998 0.638% .oYH2 INXY I~
. . i I
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Vashon NPDES Characterization (1033898) Testit: 940
Atherinopsis affinis — 7-day. Chronic Test Test Date: 200t 24|
(Growth, Cont’d)
» Dry Weight per Fish at 7 Days
Lrtmt A B C D E Mean Wit**
Red Pan# 26 .27 28 29 30 TR -
(50%) T.wt (mg) B1-9Y g5.6b | 82-492 | 99.50 75, 23
Tarewt(mg) | 75.942 [79.93 $b.33 oH.22 | 68.04
Net wt (mg) b-02 572 6-5% 5.8 7.19
N b 5 5 5 .
: mg/fish | |, Qo4 L 14p 1.3l - | .02 [ 438
White Pant# 31 32 33 34 35
(100%) T.wt (mg) g4.3¥ | €4.05 gR.09 7-9.73 S .of
Tarewt (ng) | 7€.3% | 78.25 |75 %43 7Y4-6f 723 .06
Net wt (mg) (.00 5. 80 6-eb 572 5.95
N 5 5 5 5 I 5 T
mg/fish I. 2co I+ Lo 1.232 | I gy 1.[30 X =205\
##Pags if mean control weight > 0.85 mg/ind ‘ .
. Blank Tare Pans
| Pan #: 36 - 37 38
PanWtima) | o ¢ 20. 2 2% 92
After: | _ B1.Fl g0 A3 7% 83
Random Number Assignment
Code Rep | Random # Code Rep | Random # Code " | Rep | Random #
Blue A H Yellow A P White - | A 21
B % B 5 B n>
C 13 c | I C 23
D 2 D 15 D L
B 22 E |2 E L
Gray A 2% Orange A 34
B 10 B A
C 3 C 232 ¢
D 20 D 29
E 2 E 12
Green | A 20 Red A | 2l
B A B 27
C 2 C B2
D 24 D ks
B 25 E ¥
NOTES:

Glassware rinse with hot tap and DW before use.




CETIS Analytical Report

Report Date:
Test Code/ID:

07 Jul-20 10:51 (p 1 of 2)
9491MYCVA / 07-2818-6880

Mysidopsis 7-d Survival, Growth and Fecundity Test

King County Metro Services, WQ Lab

Analysis ID:  20-8053-1781 Endpoint: 7d Survival Rate CETIS Version: CETISv1.9.5

Analyzed: 07 Jul-20 10:47 Analysis: Nonparametric-Control vs Treatments Status Level: 1 ~\

Batch ID: 17-4727-6552 Test Type: Growth-Survival (7d) Analyst:  GH

Start Date: 24 Jun-20 13:19 Protocol: EPA/821/R-02-014 (2002) Diluent: Deionized Water

Ending Date: 01 Jul-20 12:10 Species:  Mysidopsis bahia Brine: Hawaiian Marine Mix

Test Length: 6d 23h Taxon: Malacostraca Source:  Aquatic Biosystems, CO  Age: 7d
Sample ID:  05-0121-4997 Code: .74858-3 Project: Effluent Characterization (Biannual)
Sample Date: 24 Jun-20 06:27 Material: POTW Effluent Source:  Vashon Permit WAQ02252-7 (WAQ022
Receipt Date: 24 Jun-20 08:20 CAS (PC): ) Station:

Sample Age: 7h Client: Vashon Island Treatment Plant

Vashon effluent DAY 0: 1.74858-1 coll. 6/23/20-6/24/20 0627h-0627h; rec'd at KCEL 6/24/20 at 0820 h in one 5-gal glass jar; at plant pH=7.30, T=
3.60C, TRC = 0.01 mg/L; at KCEL pH=7.498, T=4.80C, DO=10.0 mg/L. DAY 2: L74858-5 coll. 6/25/29-6/26/20 0652h-0652h, rec'd at KCEL at

0850h in two 5gal glass jars; at plant: pH=7.34, T=3.80C, TRC=0.02 mg/L; at KCEL pH = 7.461/7.521, T=3.6/3.90C, DO = 10.0/10.3 mg/L. DAY 5:
| 74858-6 coll. 6/28/20-6/29/20 0630h-0630h, rec'd at KCEL at 0835h in one 5gal glass jar; at plant: pH=7.38, T=3.00C, TRC=0.01 mg/l;; at KCEL

pH = 7.508, T=2.00C, DO=10.3 mg/L.

Data Transform Alt Hyp NOEL LOEL TOEL TU PMSD
Angular (Corrected) C>T 100 >100 n/a 1 21.15%
Steel Many-One Rank Sum Test
Control Vs Conc-% Test Stat Critical Ties DF P-Type P-Value Decision{a:5%)
Dilution Water 0.15 56 46 3 14 CDF 0.3297 Non-Significant Effect

1.12 62 46 3 14 CDF 0.6213 Non-Significant Effect

12.5 49 46 2 14 CDF 0.0965 Non-Significant Effect

25 62 46 3 14 CDF 0.6213 Non-Significant Effect

50 72 46 2 14 CDF 0.9427 Non-Significant Effect

100 71 46 3 14 CDF 0.9265 Non-Significant Effect
ANOVA Table '
Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)
Between 0.476653 0.0794422 6 2.459 0.0370 Significant Effect
Error 1.58305 0.0323072 49
Total 2.05971 55
ANOVA Assumptions Tests
Attribute Test Test Stat Critical  P-Value Decision{a:1%)
Variance Bartlett Equality of Variance Test 2.452 16.81 0.8738 Equal Variances
Distribution ¥ Shapiro-Witk W Normality Test 0.9526 0.9426 0.0278 Normal Distribution
7d Survival Rate Summary
Conc-% Code Count Mean 95% LCL  95% UCL Median Min Max Std Err CV% Y%Effect
0 D 8 0.8500 0.7018 0.9982 0.8000 0.6000 1.0000 0.0627 20.86%  0.00%
0.15 8 0.7250 0.5718 0.8782 0.8000 0.4000 1.0000 0.0648 2527% 14.71%
1.12 8 . 0.8000 0.6736 0.9264 0.8000 0.6000 1.0000 0.0535 18.90% 5.88%
12.5 8 0.6500 0.5318 0.7682 0.8000 0.4000 0.8000 0.0500 21.76%  23.53%
25 8 0.8000 0.6736 0.9264 0.8000 0.6000 1.0000 0.0535 18.90% 5.88%
50 8 0.9000 0.8106 0.9894 0.9000 0.8000 1.0000 0.0378 11.88% -5.88%
100 8 0.8750 0.7218 1.0000 1.0000 0.6000 1.0000 0.0648 20.94% -2.94%
Angular (Corrected) Transformed Summary
Conc-% Code Count Mean 95% LCL 95% UCL Median  Min Max Std Err  CV% %Effect
0 D 8 1.171 1 1.342 1.226 0.8861 1.345 0.07221  17.44% 0.00%
0.15 8 -1.029 0.8605 1.197 1.107 0.6847 1.345 0.07119  19.57% 12.14%
1.12 8 1.111 0.9663 1.257 1.107 0.8861 1.345 0.06139 15.62% 5.08%
12.5 8 0.9438 0.8172 1.07 0.8861 0.6847 1.107 0.05354 - 16.04% 19.40%
25 8 1.111 0.9663 1.267 1.107 0.8861 1.345 0.06139 15.62% 5.08%
50 8 1.226 1.12 1.333 1.226 1.107 1.345 0.045 10.38% -4.72%
100 8 1.201 1.024 1.377 1.345 0.8861 1.345 0.07455  17.56% -2.54%
003-660-692-5 CETIS™ v1.9.5.5 Analyst: QA:
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CETIS Analytical Report

Report Date: 07 Jul-20 10:51 (p 2 of 2)
Test Code/ID: 9491MYCVA / 07-2818-6880

Mysidopsis 7-d Survival, Growth and Fecundity Test

King County Metro Services, WQ Lab

Analysis [D: 20-8053-1781 Endpoint: 7d Survival Rate CETIS Version: CETISv1.9.5
Analyzed: 07 Jul-20 10:47 Analysis:  Nonparametric-Control vs Treatments Status Level: 1
7d Survival Rate Detail
Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8
0 D 1.0000 0.6000 1.0000 0.8000 0.8000 1.0000 1.0000 0.6000
0.15 0.8000 0.8000 0.6000 0.6000 0.4000 0.8000 0.8000 1.0000
1.12 0.8000 0.6000 0.6000 .0.8000 1.0000 1.0000 0.8000 0.8000
12.5 0.6000 0.8000 0.8000 0.4000 0.8000 0.6000 0.6000 0.6000
25 0.8000 1.0000 0.6000 0.8000 1.0000 0.6000 0.8000 0.8000
50 0.8000 0.8000 1.0000 1.0000 0.8000 0.8000 1.0000 1.0000
100 1.0000 0.8000 1.0000 1.0000 0.6000 1.0000 0.6000 1.0000
Angular (Corrected) Transformed Detail
‘Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8
0 D 1.345 0.8861 1.345 1.107 1.107 1.345 1.345 0.8861
0.15 1.107 1.107 0.8861 0.8861 0.6847 1.107 1.107 1.345
1.12 1.107 0.8861 0.8861 1.107 1.345 1.345 1.107 1.107
12.5 0.8861 1.107 1.107 0.6847 1.107 0.8861 0.8861 0.8861
25 1.107 1.345 0.8861 1.107 1.345 0.8861 1.107 1.107
50 1.107 1.107 1.345 1.345 1.107 1.107 1.345 1.345
100 1.345 1.107 1.345 1.345 0.8861 1.345 0.8861 1.345
7d Survival Rate Binomials
Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8
0 D 5/5 3/5 5/5 415 4/5 5/5 5/5 3/5
0.156 4/5 415 3/5 3/5 215 4/5 4/5 5/5
1.12 4/5 3/5 3/5 4/5 5/5 515 4/5 4/5
12.5 3/5 4/5 4/5 2/6 4/5 3/5 3/5 3/5
25 4/5 5/5 3/5 4/5 5/5 3/5 4/5 415
50 4/5 4/5 5/56 5/5 415 4/5 515 5/5
100 5/5 4/5 5/5 5/5 3/5 5/5 3/5 5/5
Graphics
10 e 035 ¢
E ? 031 E ®
08 £ /] 028 |
0.8 :m - 0.22 ?‘ 66 o
8 £ z 018 £
£ orf 043 | ey
§ o6 b 4 98 0OF an
& F §% omg
@05 E 5§ 0.00 £
: °8 -0.04
o4 b — -0.09 f
03 f 013
F -0,18 b
o2 022 (9
o4 b oL ™
T E 031 F ®
00t ] 1 1 1 I 035 E ] 1 1 L 1 l Lo
0D 0.15 142 125 25 50 100 25 20 15 -0 05 00 05 10 15 20 25
Conc-% Rankits
003-660-692-5 CETIS™ v1,9.5.5 Analyst: QA:




CETIS Analytical Report Report Date: 07 Jul-20 11:23 (p 1 of 2)

Test Codel/lD: 9491MYCVA / 07-2818-6880
Mysidopsis 7-d Survival, Growth and Fecundity Test King County Metro Services, WQ Lab
Analysis ID: 06-2657-2486 Endpoint: 7d Survival Rate CETIS Version: CETISv1.9.5
Analyzed: 07 Jul-20 11:21 Analysis: Parametric-Control vs Treatments Status Level: 1
Batch ID: 17-4727-6552 Test Type: Growth-Survival (7d) Analyst: GH
Start Date: 24 Jun-2013:19 Protocol: EPA/821/R-02-014 (2002) Diluent: Deionized Water
Ending Date: 01 Jul-20 12:10 Species:  Mysidopsis bahia Brine: Hawaiian Marine Mix
Test Length: 6d 23h Taxon: Malacostraca Source:  Aquatic Biosystems, CO  Age: 7d
Sample ID:  05-0121-4897 . Code: 1.74858-3 Project:  Effluent Characterization (Biannual)
Sample Date: 24 Jun-20 06:27 Material: POTW Effluent Source:  Vashon Permit WA002252-7 (WA0022
Receipt Date: 24 Jun-20 08:20 CAS (PC): Station:

Sample Age: 7h Client: Vashon Island Treatment Plant

Vashon effluent DAY 0: L74858-1 coll. 6/23/20-6/24/20 0627h-0627h; rec'd at KCEL 6/24/20 at 0820 h in one 5-gal glass jar; at plant pH=7.30, T=
3.60C, TRC = 0.01 mg/L; at KCEL pH=7.488, T=4.80C, DO=10.0 mg/L. DAY 2: |.74858-5 coll. 6/25/29-6/26/20 0652h-0652h, rec'd at KCEL at
0850h in two 5gal glass jars; at plant; pH=7.34, T=3.80C, TRC=0.02 mg/L; at KCEL pH = 7.461/7.521, T=3.6/3.90C, DO = 10.0/10.3 mg/L. DAY 5:
|.74858-6 coll. 6/28/20-6/29/20 0630h-0630h, rec'd at KCEL at 0835h in one 5gal glass jar; at plant; pH=7.38, T=3.00C, TRC=0.01 mg/L; at KCEL
pH = 7.508, T=2.00C, DO=10.3 mg/L.

Data Transform Alt Hyp : NOEL LOEL TOEL TU PMSD
Angular (Corrected) C>T 1.12 12.5 3.742 89.29 21.156%
Dunnett Multiple Comparison Test
Control vs Conc-% Test Stat Critical MSD DF P-Type P-Value Decision{a:5%)
Dilution Water 0.15 1.581 2.357 0.212 14 CDF 0.2133 Non-Significant Effect
1.12 0.6624 2.357 0.212 14 CDF 0.6077 Non-Significant Effect
12.6* 2.527 2.357 0.212 14 CDF 0.0341 Significant Effect
25 0.6624 2.357 0.212 14 CDF 0.6077 Non-Significant Effect
50 -0.615 2.357 0.212 14 CDF 0.9646 Non-Significant Effect
100 -0.3312  2.357 0.212 14 CDF 0.9287 Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)
Between 0.476653 0.0794422 6 2.459 0.0370 Significant Effect
Error 1.58305 0.0323072 49
Total 2.05971 55

ANOVA Assumptions Tests

Attribute Test Test Stat Critical P-Value Decision{a:1%)
Variance Bartlett Equality of Variance Test 2.452 16.81 0.8738 Equal Variances
Distribution Shapiro-Wilk W Normality Test 0.9526 0.9426 0.0278 Normal Distribution

7d Survival Rate Summary
Conc-% Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect

0 D 8 0.8500 0.7018 0.9982 0.9000 0.6000 1.0000 0.0627 20.86% 0.00%
0.15 8 0.7250 0.5718 0.8782 0.8000 0.4000 1.0000 0.0648 2527% 14.71%
1.12 8 0.8000 0.6736 0.9264 0.8000 0.6000 1.0000 0.0535 18.90% 5.88%
12.5 8 0.6500 0.5318 0.7682 0.6000 0.4000 0.8000 0.0500 21.76%  23.53%
25 8 0.8000 0.6736 0.9264 0.8000 0.6000 1.0000 0.0535 18.90% 5.88%
50 8 0.9000 0.8106 0.9894 0.9000 0.8000 1.0000 °©  0.0378 11.88% -5.88%
100 8 0.8750 0.7218 1.0000 1.0000 0.6000 1.0000 0.0648 20.94% -2.94%
Angular (Corrected) Transformed Summary

Conc-% Code Count Mean 95% LCL 95% UCL Median  Min Max Std Err CV% %Effect
0 D 8 1.171 1 1.342 1.226 0.8861 1.345 0.07221  17.44% 0.00%
0.15 8 1.029 0.8605 1.197 1.107 0.6847 1.345 0.07118  19.57% 12.14%
1.12 8 1111 0.9663 1.257 1.107 0.8861 1.345 0.06139 15.62% 5.08%
12.5 8 0.,9438 0.8172 1.07 0.8861 0.6847 1.107 0.05354 16.04% 19.40%
25 8 1.111 0.9663 1.257 1.107 0.8861 1.345 0.06139 15.62% 5.08%
50 8 1.226 1.12 1.333 1.226 1.107 1.345 0.045 10.38% -4.72%
100 8 1.201 1.024 1.377 1.345 0.8861 1.345 0.07455 17.56% -2.54%

003-660-692-5 CETIS™ v1.8.55 Analyst: QA:




CETIS Analytical Report

Report Date:
Test Code/ID:

07 Jul-20 11:23 (p 2 of 2)
9491MYCVA / 07-2818-6880

Mysidopsis 7-d Survival, Growth and Fecundity Test

King County Metro Services, WQ Lab

Analysis ID:  06-2657-2486 Endpoint: 7d Survival Rate CETIS Version: CETISv1.9.5
Analyzed: 07 Jul-20 11:21 Analysis: Parametric-Control vs Treatments Status Level: 1
7d Survival Rate Detail
Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8
[¢] D 1.0000 0.6000 1.0000 0.8000 0.8000 1.0000 1.0000 0.6000
0.15 0.8000 0.8000 0.6000 0.6000 0.4000 0.8000 0.8000 1.0000
112 0.8000 0.6000 0.6000 0.8000 1.0000 1.0000 0.8000 0.8000
12.5 0.6000 0.8000 0.8000 0.4000 0.8000 0.6000 0.6000 0.6000
25 0.8000 1.0000 0.6000 0.8000 1.0000 0.6000 0.8000 0.8000
50 0.8000 0.8000 1.0000 1.0000 0.8000 0.8000 1.0000 1.0000
100 1.0000 0.8000 1.0000 1.0000 0.6000 1.0000 0.6000 1.0000
Angular (Corrected) Transformed Detail
Conc-% Code Rep 1 Rep 2 Rep 3 Rep4 “Reps Rep 6 Rep 7 Rep 8.
0 D 1.345 0.8861 1.345 1.107 1.107 1.345 1.345 0.8861
0.15 1.107 1.107 0.8861 0.8861 0.6847 1.107 1.107 1.345
1.12 1.107 0.8861 0.8861 1407 ¥ 1.345 1.345 1.107 1.107
12.5 0.8861 1.107 1.107 0.6847 1.107 0.8861 0.8861 0.8861
25 1.107 1.345 0.8861 1.107 1.345 0.8861 1.107 1.107
50 1.107 1.107 1.345 1.345 1.107 1.107 1.345 1.345
100 1.345 1.107 1.345 1.345 0.8861 1.345 0.8861 1.345
7d Survival Rate Binomials
Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8
0 D 5/5 3/5 5/5 4/5 4/5 5/5 5/5 3/5
0.15 415 415 3/5 3/5 2/5 4/5 4/5 5/5
1.12 4/5 3/5 3/5 4/5 5/5 5/5 4/5 4/5
12.5 3/5 4/5 4/5 2/5 415 3/5 3/5 3/5
25 4/5 5/5 3/5 4/5 5/5 3/5 4/5 4/5
50 4/5 415 5/5 5/5 4/5 4/5 5/8 5/5
100 5/5 4/5 5/5 5/5 3/5 5/5 3/5 5/5
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CETIS Analytical Report Report Date: 08 Jul-20 08:49 (p 1 of 2)

Test Code/ID: 9491MYCVA / 07-2818-6880
Mysidopsis 7-d Survival, Growth and Fecundity Test King County Metro Services, WQ Lab
Analysis ID:  13-2246-7629 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.9.5
Analyzed: 07 Jul-2010:18 Analysis: Parametric-Two Sample Status Level: 1
Batch ID: 17-4727-6552 Test Type: Growth-Survival (7d) Analyst: GH
Start Date: 24 Jun-20 13:19 Protocol: EPA/821/R-02-014 (2002) Diluent: Deionized Water
Ending Date: 01 Jul-2012:10 Species:  Mysidopsis bahia Brine: Hawaiian Marine Mix
Test Length: 6d 23h Taxon: Malacostraca Source:  Aquatic Biosystems, CO  Age: 7d
Sample ID:  05-0121-4897 Code: L74858-3 Project: Effluent Characterization (Biannual)
Sample Date: 24 Jun-20 06:27 Material: POTW Effluent Source:  Vashon Permit WA002252-7 (WA0022
Receipt Date: 24 Jun-20 08:20 CAS (PC): Station:
Sample Age: 7h Client: Vashon [sland Treatment Plant

Vashon effluent DAY 0: L74858-1 coll. 6/23/20-6/24/20 0627h-0627h; rec'd at KCEL 6/24/20 at 0820 h in one 5-gal glass jar; at plant pH=7.30, T=
3.60C, TRC = 0.01 mg/l; at KCEL pH=7.498, T=4.80C, DO=10.0 mg/L. DAY 2: L74858-5 coll. 6/25/29-6/26/20 0652h-0652h, rec'd at KCEL at
0850h in two Bgal glass jars; at plant: pH=7.34, T=3.80C, TRC=0.02 mg/L; at KCEL pH = 7.461/7.521, T=3.6/3.90C, DO = 10.0/10.3 mg/L. DAY &:
L74858-6 call. 6/28/20-6/29/20 0630h-0630h, rec'd at KCEL at 0835h in one 5gal glass jar; at plant: pH=7.38, T=3.00C, TRC=0.01 mg/L; at KCEL
pH = 7.508, T=2.00C, DO=10.3 mg/L.

Data Transform Alt Hyp Comparison Resuit PMSD
Untransformed C>T i 1.12% passed mean dry biomass-mg 17.58%

Equal Variance t Two-Sample Test . g

Control vs Conc-% Test Stat Critical MSD DF P-Type P-Value Decision{a:5%)
Dilution Water 1.12 0.7821 1.761 0.035 14 CDF 0.2236 Non-Significant Effect :
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%) »
Between 0.0009922 0.0009922 1 0.6117 0.4472 Non-Significant Effect "
Error 0.0227075 0.001622 14

Total 0.0236997 15

ANOVA Assumptions Tests

Attribute Test Test Stat Critical P-Value Decision{a:1%)

Variance Variance Ratio F Test 1.958 8.885 0.3951 Equal Variances

Distribution Shapiro-Wilk W Normality Test 0.9535 0.8408  0.5470 Normal Distribution

Mean Dry Biomass-mg Summary '

Conc-% Code Count Mean 95% LCL 95% UCL Median  Min Max Std Err CV% %Effect

0 D 8 0.2017 0.1741 0.2294 0.144 0.246 0.01171  16.41% 0.00%

1.12 8 0.186 0.1473 0.2247 0.108 0.244 0.01638 24.91% 7.81%

Mean Dry Biomass-mg Detail

Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8
0 D 0.178 0.184 0.246 0.198 0.208 0.222 0.234 0.144
1.12 0.182 0.13 0.108 0.226 0.21 0.244 0.202 0.186

003-660-692-5 CETIS™ v1.9.5.5 Analyst: QA:




CETIS Analytical Report

Report Date: 08 Jul-20 08:49 (p 2 of 2)
Test Code/ID: 9491MYCVA / 07-2818-6880

Mysidopsis 7-d Survival, Growth and Fecundity Test

King County Metro Services, WQ Lab

Analysis ID:
Analyzed:

003-660-692-5

13-2246-7629
07 Jul-20 10:18

Endpoint: Mean Dry Biomass-mg

Analysis:

Parametric-Two Sample

CETIS™ v1.9.5.5

CETIS Version: CETISv1.9.5
Status Level: 1

Analyst: QA:




CETIS Analytical Report" ' Report Date: 08 Jul-20 08:47 (p 1 of 2)

Test Code/lD: 9491MYCVA 1 07-2818-6880
Mysidopsis 7-d Survival, Growth and Fecundity Test King County Metro Services, WQ Lab
Analysis ID:  18-3497-6423 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.9.5
Analyzed: 04 Jul-20 11:36 Analysis: Parametric-Control vs Treatments Status Level: 1
Batch ID: 17-4727-6652 Test Type: Growth-Survival (7d) Analyst: GH
Start Date: 24 Jun-20 13:19 Protocol: EPA/821/R-02-014 (2002) Diluent: Deionized Water
Ending Date: 01 Jul-20 12:10 Species:  Mysidopsis bahia Brine: Hawaiian Marine Mix
Test Length: 6d 23h Taxon: Malacostraca Source:  Aguatic Biosystems, CO  Age: 7d
Sample ID:  05-0121-4997 Code: 1.74858-3 Project: Effluent Characterization (Biannual)
Sample Date: 24 Jun-20 06:27 Material: POTW Effluent Source:  Vashon Permit WA002252-7 (WAQ022
Receipt Date: 24 Jun-20 08:20 CAS (PC): Station:

Sample Age: 7h Client: Vashon Island Treatment Plant

Vashon effluent DAY 0: 1.74858-1 coll. 6/23/20-6/24/20 0627h-0627h; rec'd at KCEL 6/24/20 at 0820 h in one 5-gal glass jar; at plant pH=7.30, T=
3.60C, TRC = 0.01 mg/L; at KCEL pH=7.498, T=4.80C, DO=10.0 mg/L. DAY 2: L74858-5 coll. 6/25/29-6/26/20 0652h-0652h, rec'd at KCEL at
0850h in two 5gal glass jars; at plant: pH=7.34, T=3.80C, TRC=0.02 mg/L; at KCEL pH = 7.461/7.521, T=3.6/3.90C, DO = 10.0/10.3 mg/L. DAY 5:
1.74858-6 coll. 6/28/20-6/29/20 0630h-0830h, rec'd at KCEL at 0835h in one 5gal glass jar; at plant: pH=7.38, T=3.00C, TRC=0.01 mg/L; at KCEL
pH = 7.508, T=2.00C, DO=10.3 mg/L.

Data Transform Alt Hyp . NOEL LOEL TOEL TU PMSD
Untransformed C>T 100 >100 n/a 1 29.41%

Dunnett Mulitiple Comparison Test

Control Vs Conc-% Test Stat Critical MSD DF P-Type  P-Value Decision{a:5%)
Difution Water 0.15 1.182 2.357 0.059 14 CDF 0.3679 Non-Significant Effect
1.12 0.6256 2.357 0.059 14 CDF 0.6244 Non-Significant Effect
12.5 1.152 2.357 0.058 14 CDF 0.3811 Non-Significant Effect
25 -0.6654  2.357 0.059 14 CDF 0.9690 Non-Significant Effect
50 -1.778 2.357 0.069 14 CDF 0.9992 Non-Significant Effect
100 -1.887 2.357 0.069 14 CDF 0.9995 Non-Significant Effect
ANOVA Table
Source - Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)
Between 0.0507477 0.008458 6 3.336 0.0078 Significant Effect
Error 0.124215 0.002535 49
Total 0.174962 55
ANOVA Assumptions Tests
Attribute Test Test Stat Critical  P-Value Decision{a:1%)
Variance Bartlett Equality of Variance Test 7.194 16.81 0.3033 Equal Variances
Distribution Shapiro-Wilk W Normality Test 0.9717 0.9426 0.2097 Normal Distribution
Mean Dry Biomass-mg Summary
Conc-% Code Count  Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 D 8 0.2017 0.1741 0.2294 0.203 0.144 0.246 0.01171  16.41% 0.00%
0.15 8 0.172 0.1281 0.2159 0.179 0.09 0.24 0.01856  30.53% 14.75%
1.12 8 0.186 0.1473 0.2247 0.194 0.108 0.244 0.01638 24.91% 7.81%
12.5 8 0.1727 0.1271 0.2184 0.176 0.092 0.258 0.0193 31.60% 14.37%
25 8 0.2185 0.1554 0.2816 0.22 0.138 0.318 0.0267 34.56% -8.30%
50 8 0.2465 0.2201 0.2729 0.246 0.212 0.31 0.01118 12.83% -22.18%
100 8 0.2493 0.2113 0.2872 0.258 0.166 0.302 0.01606 18.22% -23.54%
Mean Dry Biomass-mg Detail
Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8
0 D 0.178 0.184 0.246 0.198 0.208 0.222 0.234 0.144
0.15 0.206 0.112 0.162 0.152 0.09 0.218 0.196 0.24
1.12 0.182 0.13 0.108 0.226 0.21 0.244 0.202 0.186
12.5 0.162 0.258 0.226 0.122 0.19 0,092 0.19 0.142
25 0.298 0.274 0.14 0.318 0.25 0.14 0.19 0.138
50 0.224 0.242 0.25 0.31 0.212 0.216 0.258 0.26
100 0.27 0.228 0.298 0.302 0.214 0.252 0.166 0.264

003-660-692-5 CETIS™ v1.0.5.5 Analyst: QA:




CETIS Analytical Report

Report Date:

08 Jul-20 08:47 (p 2 of 2)

Test CodelID: 9491MYCVA / 07-2818-6880
Mysidopsis 7-d Survival, Growth and Fecundity Test King County Metro Services, WQ Lab
Analysis ID:  19-3497-6423 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.9.5
Analyzed: 04 Jul-20 11:36 Analysis: , Parametric-Control vs Treatments Status Level: 1
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CETIS Analytical Report

Report Date: 08 Jul-20 08:50 (p 1 of 2)
Test Code/ID: 9491MYCVA / 07-2818-6880

Mysidopsis 7-d Survival, Growth and Fecundity Test

King County Metro Services, WQ Lab

CETIS Version: CETISV1.9.5

Analysis ID:  19-8401-7338 Endpoint: Mean Dry Biomass-mg

Analyzed: 07 Jul-20 10:38 Analysis:  Linear Interpolation (ICPIN) Status Level: 1

Batch ID: 17-4727-6552 Test Type: Growth-Survival (7d) Analyst: GH

Start Date: 24 Jun-20 13:19 Protocol: EPA/821/R-02-014 (2002) Diluent: Deionized Water

Ending Date: 01 Jul-20 12:10 Species:  Mysidopsis bahia Brine: Hawaiian Marine Mix

Test Length: 6d 23h Taxon: Malacostraca Source:  Aquatic Biosystems, CO  Age: 7d
Sample [D:  05-0121-4997 Code: L74858-3 Projecté Effluent Characterization (Biannual)
Sample Date: 24 Jun-20 06:27 Material: POTW Effluent Source:  Vashon Permit WA002252-7 (WAQ022
Receipt Date: 24 Jun-2008:20 CAS (PC): : Station:

Sample Age: 7h Client: Vashon Island Treatment Plant

Vashon effluent DAY 0: L74858-1 coll. 6/23/20-6/24/20 0627h-0627h; rec'd at KCEL 6/24/20 at 0820 h in one 5-gal glass jar; at plant pH=7.30, T=
3.60C, TRC = 0.01 mg/L; at KCEL pH=7.498, T=4.80C, DO=10.0 mg/L. DAY 2: L74858-5 coll. 6/25/29-6/26/20 0652h-0652h, rec'd at KCEL at

0850h in two 5gal glass jars; at plant: pH=7.34, T=3.80C, TRC=0.02 mg/L; at KCEL pH = 7.461/7.521, T=3.6/3.90C, DO = 10.0/10.3 mg/L. DAY 5:
1.74858-6 coll. 6/28/20-6/29/20 0630h-0630h, rec'd at KCEL at 0835h in one 5gal glass jar; at plant; pH=7.38, T=3.00C, TRC=0.01 mg/L,; at KCEL

pH = 7.508, T=2.00C, DO=10.3 mg/L.

Linear Interpolation Options

X Transform Y Transform Seed Resamples

Exp 95% CL  Method

Linear Linear 66503 200 Yes

Two-Point Interpolation

Point Estimates

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

IC25 >100 n/a n/a <1 n/a n/a

Mean Dry Biomass-mg Summary Calculated Variate Isotonic Variate

Conc-% Code Count Mean Min Max Std Dev CV% %Effect Mean %Effect

0 D 8 0.2017 0.144 0.246 0.03311  16.41%  0.0% 0.2067 0.0%

0.15 8 0.172 0.09 - 0.24 0.0525 30.53% 14.75% 0.2067 0.0%

1.12 8 0.186 0,108 0.244 0.04634 2491% 7.81% 0.2067 0.0%

12.5 8 0.1727 0.092 0.258 0.05458  31.60% 14.37% 0.2067 0.0%

25 8 0.2185 0.138 0.318 0.07551 34.56%  -8.3% 0.2067 0.0%

50 8 0.2465 0.212 0.31 0.03164 12.83%  -22.18% 0.2067 0.0%
"100 8 0.2493 0.166 0.302 0.04542  18.22%  -23.54% 0.2067 0.0%

Mean Dry Biomass-mg Detail

Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

0 D 0.178 0.184 0.246 0.198 0.208 0.222 0.234 0.144

0.15 0.206 0.112 0.162 0.152 0.09 0.218 0.196 0.24

1.12 0.182 0.13 0.108 0.226 0.21 0.244 0.202 0.186

12.5 0.162 0.258 0.226 0.122 0.18 0.092 0.19 0.142

25 0.298 0.274 0.14 0.318 0.25 0.14 0.19 0.138

50 . 0.224 0.242 0.25 0.31 0.212 0.216 0.258 0.26

100 0.27 0.228 0.298 0.302 0.214 0.252 0.166 0.264

003-660-692-5 CETIS™ v1.8.5.5 o Analyst: QA:




CETIS Analytical Report

Report Date: 08 Jul-20 08:50 (p 2 of 2)
Test Code/ID: 9491MYCVA / 07-2818-6880

Mysidopsis 7-d Survival, Growth and Fecundity Test

King County Metro Services, WQ Lab

Analysis ID: 19-8401-7338 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.9.5
Analyzed: 07 Jul-20 10:38 Analysis:  Linear Interpolation (ICPIN) Status Level: 1
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sids received from

n .Ni’DES Characterization ("%'1033898), _ Testh: S4Q|

Mysidopsis pahia 7-Day Chronic Renewal Test Test Date:_ OO0 b 2+
GANISMS e — [ ‘ ;
TR s B@ via ('@@Lb/( as ] days old (Hatch Date:

[ 7-20 ) Arrived at /005 hon (-24-20

w¥ival, Salinity 20 ppt, Temp ?fzfé oc;pH 7443 ~ :D.O."
ojos= mg/L. Shippedin [ Joub ly dead removed.

ation: Placed into Z~ 1.5L cryst dishes. Thto 2tf °C waterbath at /€25  h. Fed
3 mL Artemia nauplii/dish at jpo2¢ h : '

.q © 730 hinar WB temp to 2¢ °C
E’ h (14 [11 [14 OC
h h 113 . 13 , 113 . O'C
h 111 (44 [13 OC
‘SAMPLE/DILUTION WATER :
1. Hawaiian Marine Mix (HMM) #HW-1016 S')(f)g:cill%ic Seawater: 35.7 g HMIYI artificial sea salts (Lot
# ,Rec’d 5-1[—19 , Opened ¢~3~w )+02¢g NaHCO3 in 1L MilliQ Water. Sal

30ppt, 0.45 pm filtered. Aerate > 2h before use."

Vashon Final Effluent: Salinity adjusted to 30 ppt by adding 71.4 g HMM sea salts + 0.40 g NaHCOs/2L

2.
effluent after warming. For sample information see Test # 840 Day ©O . 12 5
3. LIMS MYC Sample #: L 71 85%~3 ;Wihgrp 4 7038l
DILUTIONS
Code % Sample Sample (mL) HMM (mL)
Blue 0 0 2000 (HMM-only)
Gray 0.15 (CCEC) 3 < 2000
Green 1.12 (ACEQ) 22.4 < 2000
Yellow T 125 ) 250 < 2000
Orange 25 ' 500 < 2000
Red 50 1000 < 2000
White 100 2000 0 P
PROCEDURE
1. Pour effluent into each of 2 (two) 4-L beakers.
2. Bring to 26°C and measure pH, D.O. of unsalted effluent.
3. " Adjust salinity to 30 ppt with HMM; measure pH, D.O., salinity of salted effluent.
4. Prep solutions as above in 2000-mL “Class A” graduated cylinder; decant to 2 L. glass flasks and bring to
26°C in waterbath. On Day 0, go to Step 5 w/o warming. .
5. Pour 250 mL each trtmt to each of (8) 400-mL beakers (Reps A-H)/trtmt.
6. Place beakers randomly in waterbath # and bring solitions to 26°C. Setup at _~_h. Mot
7 Add & mvaide/heaker directly into solutions with polyscreen; rinse screen with DW between beakers.
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Testt: 999U -
Test Date: o006 1

T

Vashon NPDES Characterization (1033898),
Mpysidopsis bahia T-Day Chronic Renewal Test

8. Starttestat 124 hon l¢/ 24120 . Counts verified % & R2Z | TakeOh chemical ~
samples__~___ Acidify#7#)  Analyst Gy, . Place HOBO/Tidbit temp  recorder (SN_2.00L0 700 g
) inbeaker w/DW in water bath. ' N

9. Feed mysids 2 drops Artemia nauplii/beaker 2x/day. ;

10. Renew solutions daily:
a. Remove approximately 200 mL test solution + waste + excess food by decanting and/or pipet+bulb. T

b. Replace < 250 mL with fresh solution (26°C) by pouring down side of beaker. L

c. Count larvae before and after renewal.
11. Record #live and remove dead mysids daily at renewal, Measure Temp daily in 1 rep/trtmt and in 6 .
positions (4 corner +2 center) just prior to renewal. Measure D.O. daily in Oh (new) and 24h (old) solns. T

Measure pH and Salinity in 24h (old) solns daily.
12. End testat /2)0 hon 7-(-¢< . Measure temp in 1 rep/trtmt & in 6 beakers (4 corner +2

center). Measure pH, DO and salinity. Record survival. Rinse larvae with ice water onto screen and place
into tared weigh pans. Process by rep (1 analyst/rep):

Rep Analyst Rep . Analyst
A [Cale E AL
B AL F S
C S . G A
D Gy * ‘ H &y
[ .0 | /
Into 60°C oven at_J 320 hon /-] “%ZE " Tnto desiccator at_1055 hon_F{ 2.{720. Weigh at

15720 hon_ *F-3-3® by Gl | with Mettler XP105 balance.

R AT

\

FEEDING SCHEDULE (Time, h) (2 drops/beaker)

]

Day 1 2 'Analyst

0 (325~ (8SS Gy | JA

1 [(es [B15 hy /

2 /230 815 Gy | Tt f
3 Oy A &y |G
4 j0 50 1% 45 R e
5 | 200 & 4o S/ Y |
6 /935~ (0 &}/ /IR |

NOTES

Glassware rinses w/hot tap & DW before use.
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‘Vashon NPDES Characterization (1033898), Testh: G4 9 | -
, Mpysidopsis bahia 7~Day Chronic Renewal Test Test Date: o0l 2o —
'HMM SEA SALT BATCHES i
I Prep D.O. B
"Day Batch Date Sal (ppt) pH (mg/L) Analyst |
0 / G228 3O 7.97( 7.0 Gy -
1 4252 | 30 2992 70 Gy -
2 %/ 5 |9t500 | dofso |1481.47 | 1% 0 |Gk
3 ¢ =24~ z,o 50 7. 984 7.1 Gly I
4 ‘7/ clesfoc) 3@ 12.952 | 2.2 | X i
5 10 b-26-w| 30 1027 G 1 Gt -
6 [/ {2t2] 30 2625 6.7 | &y L
: "7r 7"{ ( /
EFFLUENT SALINITY ADJUSTMENT ‘ L
Effluent Before Salting Up T
Day—> 0 1 2 3 4 5 6 i
. Il | 2.574 | 7590 | 74 |7 £2%|1.9%5 | 7.453 | 7576 i
P Y 7555 | 7690 | 7ol | 9675 | 1.990 | 755 | 7590 T
D.O. 1 9.2 5.0 Ve d 9 5 9.0 %S 7.4
(mg/L) 2 73 %l 79 | 9.¢ 5.9 2.5 7.4 T
Analyst: &Y GZ G E= A CQY Gy T
; M ( / L
Effluent After Salting Up 4
Day— 0 1 2 3 4 5 6 1
ol 1 |fete §:5¢22 | 8430 |5.38 % | 8.2l |5.546 | .03 T
2 |sest P2l | Fiy2l | — .c25 | §.54( | B.5PS T
D.O. 1 7.1 7. Z.3 £, 7 T ! 7.2 +
(mg/L) - 2 7.2 7.0 7D — 3. 2.1 7./ N
‘ 1 30 30 3¢ 30 Ao 2o 30 ’
Sal. (ppt) ) o 3o 30 — 2o >0 co -
Analyst: Cor Gy &v; #s % A 4'7 Gy T
-4 ‘ / >é/490074 EFFlaes ( T
Sample T. Hard. , NO2-N
Sample # Type Day (mg/L as CaCOQz3) mgzlL) ;”“
L748(9-) |HMM [ 0 I el -+
L2435 4| BFFL | 0 ot —+
~5"| EFFL 2 |09 L
~( | EFFL 5 11D |
' Analyst: | T} Hr
—
L
n
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Vashon NPDES Characterization ( 1033898),
Mysidopsis bahia 7-Day Chronic Renewal Test

Test#: 94 G

!

Test Date: W02y

MEASUREMENTS
Temperature (°C) SN: (3336 225 (24-Hour Solutions) '
Day Blue Gray Green Yellow Orange Red ‘White Analyst
0 | 2.2 | 25,4 254 25, | 28.3 25,1 25,2 RA
1 | 20,2 | 28,2 | ZG 26,2 20, 2| 24 ( | 2.l &Y
2 | 26.0 | 26,2 26, 2 26 { 26 . | 26\ | 254 |. pet
3 |20 | 202 | 24,2 | 26.1 zo | 2l | 28 | GY
4 |26,/ | 26,/ | 2¢6.2-] 26.7 2E /| 24 /| 267 FC
5 | 2.\ 20,2 | 20.2- | 2.9 Do, | 20,2 | e | s
6 | 260 206.2. 26,2 26,2 26,2 | 16l e .| (>
7 | 2. 2, | 740 O Zo |\ 1 Zte ] | WUl | 2,0 Gy¥
* 35 hvoved T iwbes fprom pH tulle O e, fudale .
Temperature, °C in 6 Positions (4 Corner + 2 Center) .

Code | Rep 0d 1d 2d 3d /| 4d | 5d 6d 7d
wWwhik | 25,2 | 2579 | asA | 20|28 /| 26.¢ | 2l | 2¢.0
Blua. C 25,3 259 [ 2¢0 [ 20 [2¢.2 | 2| 2.0 | 20.]
Red g 2s M| 2o | 208 | 260 |26, 0 | Aol | ez | 26|
Red @ 25 |2l | swo|Zed |26,/ | 27| 2%l | 24,0
Oramix| B 25,3 | 2@ | et | 20,2 |2£,7 | 202 | 26,2 |26,
Yellow | & 25, b | 26,21 a6\ | 2, 2| 2E./ 2% | 2l | 2p0
' pH (24-Hour Solutions) .

Day ™ pre T Gray | Green | Yellow | Orange Red White | “Ralyst:
1| Z6™ 30,0 F00E 50400 30 ol %ﬂw’ 255 IS
2 [141% | 4.359| #.594 g.oi™* | $1\3 8.2806 §.429 L.
3 [1.931 9 U0 2.9 | 7 9] | g 0U | g229 | 2339 GY £
4 {7375 3,720 | 274§ | 3347 Q002 | %.i153 | %.384 't
5 | 7Zeiz| 2683 | Leb? | 7,76% 7,97 | %44 | 286 | &Y
6 | 72304 | 7.7%0 | 779 | 7.%% | 5:934 | $.260 ]| 53715 | G
7 - - o | Bzt [ Pzet T 1~
F+H Tz FFe AR Bupdl Bz 5,402 K
Salinity (ppt) (24-Hour Solutions) ' ‘
Day Blue Gray | Green Yellow Orange Red White A:nalyst
1 | %0 20 30 30 30 30 3O i
2 30 30 £XV, 30 30 1 - 30 AL
3 ) 32 2 2 30 L) e Z1Z |
4 Xe) Ye ) 0o %0 30 30 g/
5 30 30 30 30 30 z0 3 &Yy
6 3 3o hle) 20 30 50 () %
7 20 20 20 50 20 30 A6 .
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* Vashon NPDES Characterization (1033899),

Test#: 4]
Mysidopsis bahia 7-Day Chronic Renewal Test Test Date:  2C0 b 2¢j
D.O. (ng/L); 0-Hour & 24-Hour Solutions -
- Day Blue - Gray Green - Yellow Analyst
Oh Oh 24h
0 - 2ls o |3 Z 2 |8
1 AR O F
2 b 3 7.0
3 - £y
4 ©.3 6.9
5 e G.5
6 G Qe
7 3
Orange Red
Day Oh 24h Oh Analyst
0 o
1
2 (2
3 (==
4 L. .
5 %i
< s
7 R
Random Number Positions
Code Rep Random # Codé Rep Random # Code Rep Random #
Blue A 22 Yellow A A0 ~ White A Lis
: B LD B 37 ' B 36
C Q C ys C 2.9
D 1% D Yy D [
E X E 3 E 4o
F ) F .24 F 1S
G 13 G 23, G U3
H 2] 5 22 H 3|
Gray A - 2® Orange A b
B 59 B A3
C 47 C 33
D g D 7
. E 25 E {3
F 5Ce i 5
G 50 G 12
H 20 H 2%
Green A A Red A e
B 25 B “$£
C b C &b
D 49 D 39
E 52 E 4l
F 19 F |
G 2 G s
H Ha H Y]
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Test#:
Test Date:

Vashon NPDES Characterization (1033898),

20 Gl

Mpysidopsis bahia 7-Day Chronic Renewal Test
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*Pass if mean control survival > 80%
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yashon NPDES Characterization (1033898), Testh: . F49 |
: Mysidopsis bahia 7-Day Chronic Renewal Test Test Date:  200¢ 24
] Dry Weight (mg) per Mysid at 7 Days
Trtmt A B C D E F G Mean**
Blue Pan# 1 2 3 4 5 6
(0%) | Tot.Wt(mg) | pO-1% o027 | 5835 | (119 | 53.27 | bo.32
’ Tarcwt(mg) |53.5% | 59U 5452 | 0. AD | 58.23 |59 Al
Net wt (ng) 0.89 0.92 .22 | 089 [-oY4 I
N¥ | s/s| 50| s/s| /v S/y| S/5
Wi Guglor) | 0-11€ | 0- 184 | 0.24b | 0,198 | O- 208| 0,234
Gray Pan# 9 10 11 - 12 13 14
(0.15%) | Tot. Wt (meg) 5348 | 58.0] |58.32> |58.5F | po.l15 | 58,40
CCEC | Tare wt(mg) 545 15245 57.5] |528] |59.90 |53 ]
) Net wt (mg) lLon | ©.54| 0.8] | 0% | 045 | 109
i N 5 5 5 5 5 5
X (mglorg) |0.206 | .1 | 0.162| ©-152]| 0.090| O 28
Green Panit 17 18 19 20 21 22
(1.12%) | Tot. Wt(mg) |59 .24 bo.2x|59.6b |bo.80 | bodtk | 6150
ACEC | Tarewt(mg) | 5%.22|63.57]59.32|99.69 [ 5%. 1 [ 60.2%
Net wt (ng) 0.9l | b.65| 054]| 1-13 .0g . 22
N s/ Spxl 5/3 5/% 5/S 55
X (mglorg) | 0.182 | 0.1%0 | o.1e¥ | 0.22p | O. A0 o.X4%
Yellow Pant# 25 | 26 27 28 29 30
125%) | TotWt(mg) |59.28 |5FF5 59.25 |5%.90 |59 64 |58 45
Tarewt(mg) |53.H7 |5b.9¢ |58 1A |5+ 29 5%.69 |52 99
Netwt(mg) | 0.8l 1.9 1.13 C.6] 6.95 | O. 46
N 5 5 5 5 5 5 |
X (mglorg) | ©.062 | 0.258 | 0.22p | 0. 122 0-190] 0.092
Orange Pan# 33 34 35 36 37 38
(25%) | Tot. Wt(mg) | 58.59 552k |59.62 |55.02 |59./4 |52 74
Tare wt (mg) |5 210 [56.89 |58, 93 153.43 157 89 5304
1 Net wt (mg) .49 .37 | o730 | 159 LS | . 0.Fo
N 5 5 5 5 5 5
X (mglorg) | 0.298 | 0.02¢ | 0o | O.3l€ | O.250 0. l%0
Red Pan# 41 42 43 44 45 46
(50%) | Tot.Wt(mg) | 59.20 | &).29 [59->] b1.2F | bl-4% | 59.5%
Tare wt (mg) |58, 19 £0.0% [5%.0b .| 5942 Lo.3%| £%.5¢
Netwt(mg) | @12 | J-af | La5 | i-55) 1.0 ].o%
N 5 5 5 5 5 5
X, mg .24 | b.aya | p.ase| 0.310] O0.212 0.2k
White Pani 49 50 51 52 53 54
(100%) | Tot. Wt(mg) | 59.0% | 6%.96 | 5347 [59-15 | 59 .93 | 5. 3] 58.57
Tare wt (mg) | 5232 5284 |52.70 |57 6% 5¢ .8k |58.05 |S174Y
Netwt(ug) | |34 lowl Kih| LR§ | 159 |aul-OfF| [ 9% | 0.8%
N 5 5 5 5 5 5 5. . :
X (mg/org) | ©.270 | 0-228] 0,298 [0.302| 0. 21% | ©.252 0.6 | oamk | 0-2414
#*Pass if mean control weight > 0.2 mg/ind :
Blank Tare Pan Weights (mg)
Pan #: 57 58 59
Before: 5@, s 5%. a0 - 56-1
After: 59, 42 59 Ik 56. 0% é
2 Sy V) yo s ’ 7 = -
/)’/ '\/Vh £, I Qh/, i - ‘fﬁ,;’/ / f%L}? ,//'/%a ;/K/




NPDES Monitoring Report for the Vashon Treatment Plant June 2020
2nd Quarter Page 12

Reference Toxicant Tests:

Bench Sheets
and
Precision Tables




Control Chart for 7-Day Chronic Tests
with Atherinops affinis, Mean Control Growth (mg)

CumSum Chart

g
£ +2 8D
g +18D
£
E f Mean
5 ] 418D
S ] 28D
f=4 4
S ]
§ 0400 ® ® ¥ ¥ ¥ ¥ % ¥ © 5 @ & L L o o & o &
= ¥ S5 38§35 5 5 §~- 55 5 58 58 ¥
00 $ 8 ¥ ¥ 2 2535835552525
0.00 1~ = i ~ _
Test Date
Dates Values Mean -1 8D -2 SD +1 8D +2 SD
9/11/13 1.223
10/30/13 1.278 1.2505 1.2116 1.1727 1.2894 1.3283
10/30/13 1.248 1.2497 1.2221 1.1946 1.2772 1.3047
4/2/14 1.149 1.2245 1.1694 1.1142 1.2796 1.3348
4/2/14 1.124 1.2044 1.1388 1.0733 1.2700 1.3355
10/2/14 1.373 1.2325 1.1421 1.0516 1.3229 1.4134
10/2/14 1.643[ 1.2911 1.1154 0.9396 1.4669 1.6426
10/15/14 1.174 1.2765 1.1086 0.9407 1.4444 1.6123
12/3/14 0.980 1.2436 1.0580 0.8724 1.4291 1.6147
3/25/15 0.910 1.2102 1.0059 0.8016 1.4145 1.6188
12/4/15 0.839 1.1765 0.9527 0.7289 1.4003 1.6241
4127716 1.123 1.1720 0.9581 0.7441 1.3859 1.5999
10/12/16 1.364 1.1868 0.9751 0.7635 1.3984 1.6101
4/5/17 1.311 1.1956 0.9896 0.7836 1.4017 1.6077
10/25/17 1.418 1.2105 1.0038 0.7971 1.4171 1.6238
4/25/18 1.254 1.2132 1.0132 0.8133 1.4131 1.6131
10/3/18 1.144 1.2091 1.0148 0.8204 1.4035 1.5978
5/15/19 1.464 1.2233 1.0254 0.8275 1.4212 1.6190
10/2/19 1.116 1.2176 1.0238 0.8299 1.4115 1.6054
6/24/20 0.945 1.2040 1.0057 0.8074 1.4023 1.6006
ATHcontrolgrowth.xls 7/23/2020




ATHIC25

Control Chart for Chronic Reference Toxicant Tests
with Atherinops affinis, 7-Day Growth IC25 (ug Cu/L)

-
3
o
o
=
&
S}
%
Q
™~
O T L] T T T T T T T T T T T T T T T T
(42 o [ap} (32} [s2] < < <t <t te] w [(o] © i~ M~ [ce) « (2] {o2) [
S 5 o 5 &5 &5 5 56 5 5 5 &5 5 5 5 5 5 5 5 o
N N N N o N o N N N o o N N N N N [ N o
E & d ~ & d d B8 8 B §F 8K d B B © & B Jd T
d ¥ ¥ T Q@ ¥ 6 ¥ d @ 8 8 T« 9 9@ Y 5 oo g
Test Date
Dates Values Mean -1 SD -2 SD +1 8D +2 SD
2/6/2013 243.5
3/13/2013 122.6 183.0500 97.5608 12.0716 268.5392 354.0284
6/12/2013 320.2 228.7667 129.1462 29.5257 328.3872 428.0077
9/11/2013 256.6 235.7250 153.2033 70.6815 318.2467 400.7685
10/30/2013 221.6 232.9000 161.1555 89.4109 304.6445 376.3891
4/2/2014 251.2 235.9500 171.3463 106.7426 300.5537 365.1574
10/2/2014 2472 237.5571 178.4292 119.3013 296.6851 355.8130
10/15/2014 186.2 2311375 173.4629 115.7882 288.8121 346.4868
12/3/2014 190.5 226.6222 170.9980 115.3737 282.2465 337.8707
3/25/2015 194.5 223.4100 169.9922 116.5745 276.8278 330.2455
12/4/2015 172.9 218.8182 165.9027 112.9873 271.7336 324.6491
4/27/2016 207.3 217.8583 167.2960 116.7337 268.4207 318.9830
10/12/2016 151.0]° 212.7154 160.8757 109.0360 264.5551 316.3948
4/5/2017 127.9 206.6571 151.9354 97.2137 261.3789 316.1006
10/25/2017 110.3 200.2333 141.9276 83.6219 258.5390 316.8447
4/25/2018 140.8 196.5188 138.2634 80.0080 2547741 313.0295
10/3/2018 114.1 191.6706 131.8278 71.9850 251.5134 311.3562
5/15/2019 71.6 185.0017 120.4180 55.8344 249.5853 314.1690
10/2/2019 151.2 183.2226 119.9814 56.7401 246.4639 309.7051] CV %
6/24/2020 170.7 182.5965 120.9783 59.3601 2442147 305.8329 33.7

7/23/2020




Control Chart for Reference Toxicant Tests with
Atherinops affinis, 7-Day Survival LC50 (ug Cu/L)
800 -
700
= 600 ]
2 1
5 500 ]
&) ]
é, 400 ] /\/\
S 300;E %
g Y .
o 200;
1wl ~o—/—"
1 S e
gege2 oL ko2 ee 2y
ge2g8cgggeggiNgggggesy
) [¢e] D ‘9 = 9 -~ [+ R ~t 8 S ~F ~ 0 -~ (D
Test Date
Dates Values Mean -1 8D -2S8D +1 8D +2 SDh
2/6/13 288.8
3/13/13 197.2 243.00 178.2290 113.4580 307.7710 372.5420
6/12/13 423.7 303.22 189.3034 75.3869 417.1366 531.0531
T 9/11/13 299.7 302.34 209.3109 116.2817 395.3691 488.3983
10/30/13 252.2 292.31 208.6841 125.0563 375.9399 459.5677
4/2/14 3154 296.16 220.7694 145.3789 371.5506 446.9411
10/2/14 387.3 309.18 232.2184}« 155.2568 386.1416 463.1032
10/15/14 252.2 302.06 228.0117 153.9660 376.1033 450.1490
12/3/14 299.3 301.75 232.4815 163.2120 371.0207 440.2903
3/25/15 232.0 294,78 225.8438 156.9115 363.7082 432.6405
12/4/15 262.4 291.83 2257133 159.5939 357.9522 424.0716
4/27/16 266.7 289.74 226.2798 162.8213 353.1968 416.6554
10/12/16 214.6 283.96 219.7269 155.4954 348.1900 412.4215
4/5/17 1703 275.84 207.0573 138.2746 344.6227 413.4054
10/25/17 152.8 267.64 194.1364 120.6355 341.1383 414.6392
4/25/18 211.3 264.12 191.7243 119.3323 336.5082 408.9002
10/3/18 165.1 258.29 184.1987 110.1057 332.3848 406.4778
5/15/19 105.6 249.81 169.4216 89.0343 330.1962 410.5834
10/2/19 203.7 247.38 168.5468 89.7115 326.2174 405.0527
6/24/20 228.0 246.41 169.5581 92.7031 323.2679 400.1229

LC50CumSum

ATH_IC25 LC50.XLW

CV%
31.2

7/23/2020




DocuSign Envelope ID: BFFBCC9B-CE05-427D-9AFD-1 7A5248AA6567/g
CETIS Analytical Report z ' Report Date: 16 Jul-20 06:32 (p 1 of 2)
Test Code/ID: 9502AACQC / 20-4742-6834
Pacific Topsmelt 7-d Survival and Growth Test . : King County Metro Services, WQ Lab
Analysis ID: 16-2660-4585 ~ Endpoint: 7d Survival Rate CETIS Version: CETISv1.8.5
Analyzed: 16 Jul-20 6:23 Analysis: Untrimmed Spearman-Kérber Status Level: 1
Batch iD: 14-3124-0362 Test Type: Growth-Survival (7d) Analyét: LS
Start Date: 24 Jun-20 13:50 Protocol: EPA/600/R-95/136 (1995) Diluent;  Defonized Water
Ending Date: 01 Jul-20 14:00 Species:  Atherinops affinis Brine: Hawaiian Marine Mix
Test Length: 7d Oh Taxon: Actinopterygii Source:  Aquatic Biosystems, CO  Age: 10d
Sample ID:  03-7662-8882 i Code: WG170498-1 Project: Reference Toxicant
Sample Date: 24 Jun-20 13:00 Material: ~ Copper chloride Source:
Receipt Date: 24 Jun-20 14:00 CAS (PC): Station:
Sample Age: 50m Client: Internal Lab
Spearman-Kérber Estimates
Threshold Option Threshold  Trim Mu Sigma EC50 95% LCOL  95% UCL
Control Threshold 0.12 0.00% 2,358 0.03005 228 198.5 "261.9
Test Acceptability Criterla TAG Limits | '
Attribute Test Stat Lower Upper Overlap Decision
Control Resp 0.88 0.8 >> Yes Passes Criteria
7d Survival Rate Summary Calculated Variate(A/B) Isotonic Variate
Conc-ug/L. Code Count Mean Min Max StdDev CV% %Effect A/B Mean = %Effect
0 D 5 0.8800 0.6000 1.0000 0.1789 20.33%  0.0% 22125 0.92 0.0%
56 5 0.9600 0.8000 1.0000 0.0894 9.32% -9.09% 24/25 0.92 0.0%
100 5 0.8800 0.8000 1.0000 0.1085 12.45% 0.0% 22(25 0.88 4.35%
180 5 0.7200 0.4000 1.0000 0.2683 37.27% 18.18% 18125 0.72 21.74%
320 . 5 0.1600 0.0000 0.2000 0.0894 55.90% 81.82% 4/25 0.16 82.61%
572 5 0.0000 0.0000 0.,0000 0.0000 100.0% 0/25 0 100.0%
7d Survival Rate Detall ‘
Conc-ug/L Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 D 0.8000 1.0000 1.0000 0.6000 1.0000
56 1.0000 1.0000 1.0000 1.0000 0.8000
100 1.0000 0.8000 1.0000 0.8000 0.8000
180 : 1.0000 0.6000 1.0000 0.6000 0.4000
320 0.2000 0,2000 0.0000 0.2000 0.2000
572 0.0000 0.0000 0.0000 0.0000 0.0000

7d Survival Rate Binomials

Conc-jg/L. Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

0 D 415 5/5 5/5 3/5 5/5

56 5/5 5/5 5/5 5/5 4/5

100 5/5 4/5 5/5 4/5 415

180 5/5 3/5 5/5 3/5 2/5

320 115 1/5 0/5 115 115 .
572 o5 - 05 /5 /5 0/5 '

002-067-653-7 . CETIS™ v1.9.5.5 Analyst: QA




DocuSign Envelope ID: BFFBCC9B-CE05-427D-8AFD-17A5248AA6EG

CETIS Analytical Report

:

Report Date; 16 Jul-20 06:32 (p 2 of 2)
Test Code/ID: 9502AACQC / 20-4742-6834

Pacific Topsmelt 7-d Survival and Growth Test -

King County Metro Services, WQ Lab

Analysis ID: j6-2660-4585 Endpoint: 7d Survival Rate CETIS Version: CETISv1.9.5
Analyzed: 16 Jul-20 6:23 Analysis:  Untrimmed Spearman-Kérber Status Level: 1
Graphics
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002-067-653-7 CETIS™ v1.9.5.5 Analyst: QA:




DocuSign Envelope ID: BFFBCC9B-CEQ05-427D-9AFD-17A5248AA6E6

CETIS Analytical Report

(.71

Report Date: 16 Jul-20 06:33 (p 1 of 1)
Test CodellD: 9502AACQC / 20-4742-6834

Pagific Topsmelt 7-d Survival and Growth Test 7,

King County Metro Services, WQ Lab

CETIS Version: CETISv1.9.5

Analysis I1D:  02-5373-9653 Endpoint: Mean Dry Biomass-mg
Analyzed: 16 Jul-20 6\:33 Analysis: Linear Interpolation (ICPIN) Status Level: 1

Batch ID: 14-3124-0362 Test Type: Growth-Survival (7d) Analyst: LS

Start Date: 24 Jun-20 13:50 Protocol: EPA/600/R-95/136 (1995) Diluent:  Deionized Water
Ending Date: 01 Jul-20 14.00 Species:  Atherinops affinis Brine: Hawaiian Marine Mix
Test Length: 7d Oh Taxon: Actinopterygii Source:  Aquatic Biosystems, CO  Age: 10d
Sample ID:  03-7662-8882 Code: WG170498-1 Project:  Reference Toxicant
Sample Date: 24 Jun-20 13:00 Material:  Copper chloride Source:

Receipt Date: 24 Jun-20 14:00 CAS (PC): Station:

Sample Age: 50m Client: Internal Lab

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL  Method

Linear Linear 853588 200 Yes Two-Point Interpolation

Test Acceptability Criteria TAC Limits

Attribute Test Stat Lower Upper Overlap Decision
Control Resp 0.9448 0.85 >> Yes Passes Criteria
Point Estimates .

Level pg/L 95% LCL 95% UCL

IC25 170.7 134.3 219.8

Mean Dry Biomass-mg Summary

Calculated Variate

Isotonic Variate

Conc-pg/l. Code Count Mean Min Max Std Dev  CV% %Effect Mean %Effect
0 D 5 0.9448 0.72 1.12 0.179 18.94%  0.0% 1.119 0.0%
56 5 1.237 0.922 1.408 0.2131 17.23%  -30.91% 1.119 0.0%
100 5 1.176 1.004 1.254 0.1031 8.76% -24.51% 1.119 0.0%
180 5 0.8028 0.526 1.08 0:2099 26.15%  15.03% . 0.8028 - 28.28%
320 5 0.1428 -0.001899 0.222 0.08584 60.11%  84.89% 0.1428 87.24%
572 5 0.0032 -0.002 0.006 0.003347 104.60% 99.66% 0.0032 99.71%
Mean Dry Biomass-mg Defail .
Conc-pg/L Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 ] 0.798 0.988 1.098 0.72 1.12
56 1.112 1.342 1.408 1.4 0.922
100 1.232 1.004 . 1.254 1.158 1.234
180 1.08 0.788 9.91 6 0.704 0.526
320 0.18 0.172 -0.001999 0.142 0.222
572 0.006 0.006 0.002 -0.002 0.003999
Graphics
14 -
&
|
§
CETIS™ v1,9.55 Analyst; QA:

002-067-653-7




| jo | sbey

0202/02/4
0202/02/7
Buissiur syonpoid on
0S:€L 02-NNr-vz 3uou 9je(] daid .
0§} 02-NNr-¥e suou pezAleUY s1Q
2088 laquinN 188
1addo s} JuediXo} soualaey ‘68192
Ol £5°861L Jesassiug DUBPUUOD %56 Y.L .._\m: 8ze 0807 [eAING
Jaddoy s] JuEdiX0} SoUSIaEY ‘62112
01 §2°€T) ‘[BAISIU| 9OUSPULOD %56 AR 1/6n L0l S2OI WMol 1-0/90LLDM 14 v
onfemxel IpW PN jenoy smwn - ey Isjowele sdwesg Jojeoo e psloid uedsy  @leqpaleD
0/90ZLOM / 05982y :dnotByiop 7 Qi uny
9€1/56-d/009Vdd / DINOYHO-LTINSJIOLOY poutel / adAysiy

d73 ednog ejeq ~ $0:9L 0z4nr-Z) popodey
Hoday mainay qe
KiojeioqeT [ejuswuosiaug AJunog Buny
9H9VV8ZeVYLL-04V6-QLZ-5030-8600494-9 al adojenug ubignoog



REFERENCE TOXICANT (Cu), PROJECT #421190/ 1034296 1T .
Topsmelt (Atherinops affinis) T-Day Chronic Renewal Test Test Date: _ 2606 24

ORGANISMS (Held 24h before test) ¥ Hperete JJQWL% Stk # 44D aéorwv%o .
as days old (Hatch date: D

Receivedfrom  via
Arrivedat KCELat__ hon in

dead removed. At Arrival: pH ,D.O. mg/L, Temp
°C, Salinity - ppt. Placed in 1.51, crystallizing dishes. Fed
mL drtemia nauplii/dish at h. Acclimation: Placed in 20°C EC at h with light
aeration. Replaced o, with HMM. : .
Fed ml. Artemialdish at hon Analyst
Fed ml, Artemia/dish at hon Analyst
~Fed ml. Artemia/dish at hon . Analyst

DILUTION WATER/ SOLUTIONS ] ' o

1. TIMM: Hawaiian Marine Mix HTTW-1016 (artificial sea salts) lot# rec’d
opened . ’
i a. Add 35.7 g HMM salt + 0.2¢ NaHCOs in 1L MilliQ Water;
b. Aerate > 2h and filter to 0.45 um before use. .
. Salinity: 30 ppt. : _
. 2. Cu Stock Soln (500 mg/L pominal as CuCly*2H20): Measured V3D on 1AEPS
Prepped on:_¢ 5 /(¢ 5 byadding 1341 g CuCly2H,0 < 500 mL DW. '

(Mfr - I7 & # o ~¥50 rec’d - , opened - ' ,
lot # — ) ‘
3. LIMS Sample#: WG 1F0oL40 -1 WKGP # WG_ {10070
DILUTIONS
Cu Cu Stock [ HMM Sample Measured
Code (ng/L) (mL) (mL) # pg/L Cu in DW
Blue 0 HMM only 1000 — '
0.060 c 1000|2457 ~/
0.107 < 1000 -z
0.192 <1000 -3 R
0.341 < 1000 ~4 ' '
0.610 < 1000 o o
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REFERENCE TOXICANT (Cu), PROJECT #421190/ 1034296 Test#. 9502

Topsmelt (Atherinops affinis) 7-Day Chronic Renewal Test Test Date: 20066 24

PROCEDURE

.

[O8]

=0 %0 N

Prep solutions as above in 1000-mL graduated cylinder; decant to 1 L glass flasks. HMM stored

in 20°C envirenmental chamber. -

Add 200 mL each treatment to each of 5 (five) 600-mL beakers/treatment (reps A—>E).

Place beakers randomly on bench in 20°C EC # _{ and bring solutions to 20°C. Setup at
(040 h :

Measure Oh temp in 1 rep/treatment plus in 6 locations (4 corner + 2 center beakers). Measure

0h D.O. and pH (collect 10 mL/rep from 5 reps of “Blue” and “White” treatments).

Add 5 larvae per beaker directly into solutions using a nylon screen; rinse with DW between

beakers. ‘ .

Starttestat || 70 hon (e [ZLH 79. Start count verified by % & . Place into

20°CECH# 9557 , éasl  shelf. Place Tidbit temp recorder (SN_{O (fh O5HH )

in beaker w/DW into EC. : .

Take Cu sample prepared in DW v . Acidify /ey /‘) Analyst %{ .

Feed larvae 1 drop Artemia nauplii/beaker 2x/day. ‘

Record number alive and remove dead larvae daily at renewal.

0. Measure temp daily in 1 rep/trtmt andin 6 positions (4 corner + 2 center beakers). Measure

D.O., pH and salinity daily in Oh (new) and 24h (o0ld) solns (Blue, and White treatments).

" 11. Renew solutions daily (75% renewal):

12. End testat {145 hon 200%0e|

a. Remove approximately 150 mL soln with waste + excess food by decanting and/or pipet
.+ bulb. '
b. Replace < 200 mL with new prepared solution (warmed to 20°C) by pouring down side

~ of beaker. :
c. Count larvae before and after renewal.

-

a. Record survival.
b. Inactivate larvae with ice water; rinse larvae onto screen and place into tared weigh pans.

_c. Process by rep (1 analyst/rep):
Rep A Pz RepB #A  RepC__RM RepD RAL  RepB_ RAL

13. Pans into 60°C ovenat {2\S hon 2000\ .
14, Pans into desiccatorat __jp5%  hon_ F/2/20 .
15. Weighat _ [[22- hon :F,/,:L’/'Zb by €% ' using Mettler XP105 balance.

A

) |

ey p——




(Cu), PROJECT £#421190/ 1034296

~ REFERENCE TOXICANT
7-Day Chronic Renewal Test

Topsmelt (Atherinops affinis)

(1 drop/beaker)

Feeding Schedule (Time, h)

HMM Artificial Seawater Batches

Test #: 49504
Test Date: 20 ol 24

Batch #~ \ Prep Date




'REFERENCE TOXICANT (Cu), PROJECT #421190/ 1034296 " Test# P50Z-

Topsmelt (Atherinops affinis) 7-Day Chronic Renewal Test Tést Date: 200624
White (Highest Conc.)
D.O. (mg/L H Sal (ppt
pay o PN o 24 G | Analy
1 [¥nF0] (03 8.0, | ®.05I 20 20
2 [ ¥palal B0l 8.0 8.0M 30 | 3o | ey /R
3 720 | 677 ] 229%| yios 39 34 | FFE
4 3.2 L% g.025 | 1.94c 30 30 RL.
5 | 2.7 | 6./ |sorg[2,95C] 30 | 32 | F< o (
6 7.( Gom | 7923 | 7.39° 30 3o Fel] g
7 = | eF | = heed | — | 2 G4 ped
Temperature °C (SN 100? 09 e ) A
Day Blue Green | Yellow Orange Red .| White Aqalysf
0 20.9 209 20,9 a2 | Jo4 20 ( 5
1 12010 | 204 |129.9 | 2.1 [ 109 |20, | Y8
2 | @7 w.le | 2ol | 206 | 20:@ | — G
3. | ©w.7 20-p | 20.¢ L. | B, W0 B
4 105 [ 205 | 090 [ 208 | 205 | 20.% | 7S
5 |20k Zole | 208 | Je .8 205" 20,7 | &Y
6 | 209 20:0 | 2o, | 20,8 | D0.lp X ¥ | $5
7 | 0.4 00.§ 28.9 20.9 20.8 — A
Temperature °C in 6 Positions (4 Corner + 2 Center)
Code | Rep 0d 1d 2d 3d 4d 5d 6d 7d
Green | K 904 | 209 |206_ | 22§ | 205 (226 | 200 | 20-§
Gran | B 1 2p.8 | 209 |20e,5 | 24,5 | dp,5 |20.5 | 20,5 | 309
ylioo | A 1209 [ 208 (2040 |ew b | 201l |20.5 | 200 | 109
Sl S | A (21 (208 | w7 | 208 203 | 20,8 | 109
ed® | ¢ 1204 [709 | 200 |20 [20:5 | 20 | 20,0 | 208
B2 ‘ 1 1 20.% | 207 | —

NR 210 | 207 |2 %
- oo B B g 4 B

*No (epw 8 Wiite triat ment remain -




REFERENCE TOXICANT (Cu), PROJECT #421190/ 1034296
Topsmelt (Atherinops affinis) T-Day Chronic¢ Renewal Test

Cumulative Survival

Test #:

4502~

Test Date: 200 24

s = stressed

*Pass if control survival > 80%

s 1 Durvns, ke, o Asde 8 boaler sk above paker ()

, Cumulative Daily Survival (#Alive/Re Tot # % (4
Trtmt Day A B * TJ———_D_EL E Surv Surv* Analyst
Blue 1 4 5 37 5 - pred
Opgy) [ 2 | Rz o o 51 o5 | B3 | A S Gy
3 Col R & 3., S -
4 ] 5 3 &5 IS
2 qﬂ/ 65’» S 33 55‘ \ 7;& S
7 O - g ;SS 3 5 22 | 85 exc
Green 1 A g 5 5 H¥ | FK
| GopeLy | 2 | 5 5 5 5 | | Gy
' 3 s~ 5 5~ S~ Y =
4 S 5 s 5 ¥ i
R T s . S Y S
» 7 5 5 5 5 4 24 | 16 AL
" Yellow 1 4 H 5 5 Q) ' ' K .
(100 pg/L) 2 5 74 5 g ] e
3 ool S~ 57 5 v =5
4 5 7 5 5 4 o)
e A S 2 7
7 5 y c |y 4 22 | B% RA
Orange 1 4 %) 5 }76 ’L/) : . %
(180 pg/l) | 2 5 Le G J o G
3 ol s— 5§~ > G ET
4 5 3 5 .3 3 YR
> :
7 & N 5 2 > & | FZ X
Red 1 3 2. 2 [ 2. R
(320 pg/Ly) | 2 2 A 2 / s Gt
3 7 Z 2. [ 2 £y
4 13 2 | 8 l =
P A A s Y A Y 4 R
/ ! N ’
: 7 / r o i 7 A [, e
White 1 | @ L ] o 7 T 9=
Gr2pgL) | 2 7/ | &
3 L =
4 ] LR
7 s
7 W W/ N O @ T
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REFERENCE TOXICANT (Cu), PROJECT #421190/ 1034296
Topsmelt (Atherinops affinis) 7-Day Chronic Renewal Test

NENNEERRENRENL NN

Test #: 67505-

Test Date: 7,00 & 24

Growth Sumvoré MU M "{79‘/ N N
Dry Weight (mg) per Larvae at 7 Days
Tritmt ) A B C D E Mean Wit**
Blue Pan# 1 2 . 3 4 5 -
(0 pg/L) | Tot Wt (mg) ol. 08| 90.89 | 99,32 L. 12| 0.8k
TareWtmg) | I+.0le | B35 ,U5 ‘?% 03 | 3Le2| 4,20
NetWimg) | 3,599 | H 0\4 4"\ 2,0 S.uo .
N 5 5. 00 5 . s
“mg/indiv 0.8 F oﬁ% Lo‘i& | 120e | 1. V20 | (.08l
Green Pan# 6 - 7 8 9 10 - ‘
S6pgn) | TotWimg | A4, U | 08,09 | 4. 22| 91, 2L 9%.0Z
Tare Wt (ng) ‘1%,66 8{135 :]’21 IF) &?2.22 ﬂ%xl’H
Net Wt(mg) | 5.5 . H T.04 | F.00 i, Ll .
N 5 5 5 5 5 , -
" mg/indiv N i.342 | . Heb L, 400 | i 163 |1, 283
Yellow Pan# - 11 12 13 14, 15 o
100 pgy | TotWi(mg) | [0B e | 92.90 | 4B.9F | 4. 57| £5:.39
Tare Wi (mg) | 102,00 | d4.08 | #2740 | #H. 18 | 44,18 A
Net Wt (mg) | W.\w 5.0% 24+ | .39 | . iF ,
N 5 5 "5 5 5 =
mg/indiv 1. 237 1.155 | 1.2564% | 1.949 | {.c423 | L. 34
Orange Pan# 16 17 18 ' 19 20 '
180 pgfl) | TotWt(mg) | 0006 | (09: &+ [Ol.qg | [22.99| 12675
TareWt(mg) | 92,05 | 1042 | 9740 [ [19.4%F | [18.15
Net Wt(mg) | .40 3.94 B,86 | 3,5 2,23
N 5 5 5 5 4 5 .
mg/indiv 1,080 T 0.9l | 173 |, 315 nvie
~ Red Pant# 21 22 23 24 25 ’
(320 pgiry | TotWi@mg) | (00, 72| G 1 | dFil| [25,68| 154,71+
Tare Wt (mg) a9 %?/ a4 . 9% q4F.t |22.9%F | 1%%:LW
Net Wt (mg) 0. 4 0.8 17 Qi Ly U ‘
N 5 5 5 5 5 ,
mg/indiy 0,900 .Bw | @ 0, HO {. 10 0. Flo
‘White Pantt 26 .27 C 28 29 30
572 ng) | TotWt(mg | (2%, 40| 1ZZ285] 49Z.93 90,40 | 8. 8|
Tare Wt (mg) | |20.0F | 11282 | 92,92 | o[ | Bl.H9
Net Wt (mg) @ g 7 /4 1
N 5 5 - 5 5 5 *
mg/indiv 2 Y g z J
**Pass 1f mean oontrol Welght> 0.85 mg/ind -
Blank Tare Weights .
Pan # Before After
31 ©2.10 &% L
32 9%,00 95,08
33 &t Mo &1, 14

vt [
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REFERENCE TOXICANT (Cu), PROJECT #421190/ 1034296 Test#. A90Z2-
Topsmelt (Atherinops affinis) 7-Day Chronic Renewal Test Test Date: 2000 2

Treatment/Rep (Facing Shelf)

(Left Rear)

Random Beaker Position

Code i Rep Random # Code Rep Random #
1Y Orange 1+

Blue A

NOTES

| Classwate rinsed with hot tap and DW before use.




Control Chart for 7-Day Chronic Tests

with Mysidopsis bahia, Mean Control Growth (mg)

CumSum Chart

CV% = 15.1
0,60:
g ]
g 050 ]
g J
] ]
E 040
L E ™
6 0.30 1 +1 SD
e E Mean
I ] -1 8D
8§ 0201 28D
[~ 4
P ]
= 0.10§
O.()OE T T T T T 7 T T T T T ; 1 T T T v
g F g T T T e e e oo o2 o2 2 049
g 3 & g d B H B B B N A B O W WP ® N F
¥ B ©B S o ¥ & ¥ ¥ o o £ ¥ 9@ 9@ = 5 9 5 d
~ = 8 -~ [ %} '3} < g \?- < w0 -~ <t ~ ©
Test Date
Dates Values Mean -1 8D -2 8D +1 8D +2 SD
4/3/14 0.277
5/8/14 0.311 0.2940 0.2700 0.2459 0.3180 0.3421
5/8/14 0.308 0.2987 0.2798 0.2610 0.3175 0.3363
10/2/14 0.190 0.2715 0.2150 0.1586 0.3280 0.3844
10/2/14 0.163 0.2498 0.1809 0.1120 0.3187 0.3876
10/15/14 0.277 0.2543 0.1917 0.1291 0.3169 0.3796
12/3/14 0.240 0.2523 0.1949 0.1375 0.3097 0.3671
3/25/15 0.298 0.2580 0.2024 0.1469 0.3136 0.3691
5/13/15 0.259 0.2581 0.2061 0.1542 0.3101 0.3620
5/13/15 0.259 0.2582 0.2092 0.1602 0.3072 0.3562
4/27/16 0,275 0.2597 0.2130 0.1662 0.3065 0.3532
10/12/16 0.259 0.2597 0.2151 0.1705 0.3042 0.3488
4/5/17 0.263 0.2599 0.2172 0.1745 0.3026 0.3453
10/25/17 0.290 0.2621 0.2203 0.1785 0.3039 0.3457
4/25/18 0.294 0.2642 0.2231 0.1820 0.3053 0.3464
5/15/18 0.305 0.2668 0.2257 0.1847 0.3078 0.3488
10/3/18 0.234 0.2648 0.2243 0.1838 0.3053 0.3458
4/25/19 0.295 0.2665 0.2266 0.1867 0.3064 0.3463
10/2/19 0.211 0.2636 0.2227 0.1819 0.3044 0.3452
6/24/20 0.226 0.2617 0.2211- 0.1805 0.3023 0.3429
MY Ccontrolgrowth.xls 7/23/2020




Control Chart for Chronic Reference Toxicant Tests
with Mysidopsis bahia, 7-Day Growth 1C25 (ug Cu/L)
200 1
180
_ 160 1
S~ ]
3 140
2 120 3
w 3
§ 100
7 80 ]
Q E
~ 60 1
40
20wt
IR N N R\ R R R R S N IR C IR C R R
PPLLLPLPPLP P C PP PP PP P P
g7 TG g B T W R P
Test Date
Dates Values Mean -18D -2 8D +1 8D +2 8D
9/12/2013 126.1 111.9
10/30/2013 116.8 112.0 95.0969 78.8688 127.5531 143.7812
4/3/2014 126.7 1123} . 87.1592 70.2017 121.0741 138.0316
5/8/2014 122.4 112.5 92.0260 76.9394 122.1990 137.2856
10/2/2014 99.9 112.2 74.4733 50.7107 121.9987 1457613
10/15/2014 89.7 111.8 77.2942 56.0251 119.8324 141.1015
12/3/2014 116.1 111.9 77.8616 58.2374 117.1099 136.7340
3/25/2015 62.7 111.0 78.2074 59.8522 114.9176 133.2728
5/13/2015 100.2 110.8 80.3374 62.4970 116.0182 133.8585
4/27/2016 91.0 110.4 80.4514 58.0427 125.2686 147.6773
10/12/2016 90.1 110.0 80.0524 58.4321 123.2930 144,9133
4/5/2017 111.1 110.1 81.8569 60.7972 123.9764 145.0361
5/17/2017 145.0 110.7 83.5065 62.8438 124.8320 145.4947
10/25/2017 89.8 110.3 85.0274 64.2190 126.6440 147.4524
4/25/2018 116.6 110.4 82.3344 60.8356 125.3322 146.8311
5/15/2018 119.2 110.6 75.1206 39.0288 147.3044 183.3962
10/3/2018 127.5 110.8 77.3074 41,3936 149,1350 185.0487
4/25/2019 75.8 110.3 77.3074 41,3936 149.1350 185.0487
10/2/2019 221.9 112.0 77.3074 41.3936 149.1350 185.0487
6/24/2020 153.9 112.5 77.3074 41.3936 149.1350 185.0487

CumSum Chart

MYC IC25Cu.XLS

CV%
31.7

7/23/2020




DocuSign Envelope ID: BFFBCCOB-CEQ5-427D-9AFD-17A5248AA6EG

CETIS Analytical Report

Report Date; . 14 Jul-20 11:57 (p 1 of 1)
Test Code/ID: 9503MYCQC / 16-3045-8742

Myslidopsis 7-d Survival, Growth and Fecundity Test

King Gounty Metro Services, WQ Lab

Analysis ID:  13-2856-9279

Endpoint: Mean Dry Biomass-mg

CETIS Version: CETISv1.9.5

Analyzed: 14 Jul-20 11:00 Analysis:  Linear Interpotation (ICPIN) Status Level: 1
Batch ID: 02-1745-3069 Test Type: Growth-Survival-Fec (7d) Analyst: LS
Start Date: 24 Jun-20 14:33 Protocol: EPA/821/R-02-014 (2002) Diluent:  Delonized Water
Ending Date: 01 Jul-20 13:40 Species:  Mysidopsis bahia Brine: Hawaiian Marine Mix
Test Length: 6d 23h Taxon: Malacostraca Source:  Aquatic Biosystems, CO  Age:
Sample ID:  14-8025-6997 Code: WG170499-1 Project:  Reference Toxicant
Sample Date: 24 Jun-20 14:00 Material: Copper sulfate Source:  Reference Toxicant
Receipt Date: 24 Jun-20 CAS (PC): Station:
Sample Age: 33m Client: Internal Lab
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL  Method
Linear Linear 856770 200 Yes Two-Point Interpolation
Test Acceptability Criteria TAC Limits
Attribute Test Stat Lower Upper Overlap  Decision
Control Resp " 0.226 0.2 >> Yes - Passes Criteria
Point Estimates
Level pg/L 95% LCL  95% UCL
1C25 163.9 61.27 2413
L
Mean Dry Biomass-mg Summary Calculated Variate Isotonic Variate
Conc-ug/l. Code Count Mean Min Max Std Dev CV% %Effect Mean %Effect
0 b 4 0.226 0.186 0.286 0.0449 19.87%  0.0% 0.226 ' 0.0%
25 4 0.217 0.202 0.252 0.02347 10.81%  3.98% 0.217 3.98%
50 4 0.204 0.15 0.244 0.03963 19.43%  9.73% 0.2092 7.41%
100 4 0.2145 0.166 0.242 0.03411 15.90%  5.08% 0.2092 7.41%
200 4 0.1355 0.094 0.194 0.0482 3558%  40.04% 0.1355 40.04%
400 4 -0.007 -0.01 -0.002 0.003464 -49.48% 103.1% -0.007 103.1%
Mean Dry Bioniass-mg Detail
Cone-pg/l. Code Rep 1 Rep 2 Rep 3 Rep 4
0 b 0.234 0.186 0.198 0.286
25 : 0.206 0.252 0208  0.202
50 0.204 0.15 0.218 0.244
100 0.166 0.216 0.234 0.242
200 0.194 0.098 0.156 0.094
400 -0.01 -0.008 -0.002 -0.008
Graphics
0:25 r

i

£

i
002-067-653-7 CETIS™ v{.9.5.5 Analyst: QA
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REFERENCE TOXICANT TEST (Cu), Project 421190/1034296 Testt: 9503
Mysidopsis bahia 7T-Day Chronic Renewal Test Test Date: 2006 24
% ok #900 |or org ., ree, nfo[hsldivg Lo
ORGANISMS X rLfer 10 e ey V%
Miysids received from via as _days old (Hatch Date:
) Arrived at h on .
At Arrival: Salinity ppt, Temp ~ °C;pH ; D.O.
mg/L. Shipped in ' . dead removed.
Acclimation: Placed into 1.5L cryst dishes. Into °C waterbath at h. Fed
ml, Artemia nauplii/dish at h. -
At h incr WB temp to °C
h « “« °C
h « “« « °C

h (1 (13 [14 OC

DILUTION WATER/ SOLUTIONS
1. HMM: Hawaiian Marine Mix #HW-1016 (artificial sea salts) lot# rec’d opened

35.7g HMM salt+ 0.2¢g NaHCOs in 1L MilliQ Water;
Aerate > 2h and filter to 0.45 um before use.

Salinity: 30 ppt.
2. Cu Stock Soln: Prep: -3¢0~/ by adding 1.26 g CuSO4 < 1000 mL DW.
(TIT Baen # T %50 . rec’d — ,opened T Jot# RZojpgd )
a. Measured 37 mg Cw/Lon § -)3-/4 . (Nominal Cu 500 mg/L.)
b. Daily add Z./Z mlL < 2000 mL with HMM =400 pg/L Cu.
3. MYC LIMS Sample# WG | Folp4 -1; Wkep #: WG | 30 (LT
DILUTIONS :
Cod Cu, HMM, Decant, Sample Measured
ode ng/L mL mL # pg/L Cu in DW
White 400 2000 1000 45731 .
Red 200 < 2000 {
Orange 100 l l
Yellow 50 l l
Green 25 l ' l
Blue 0 HMM only | HMM only
: HIVIM Artificial Sea Water Batches #
. Day Batch Prep Date DO (mg/L) Salinity (ppt) pH Analyst
0 [ 42220 7,0 29 797__| Gy
E G-22mfetrpl ]G5 | G030 [PTE 27| Gl
PR i A 7Y EPVP R .l =15 B
3 "¢ -23- 20 ¢! 520 bk 6’7 5.ols| Gy
4 - les fo0| 7. 34 0.89¢ | S
> q Lozpezo | 0O 30 2992 | Gy
6 /o ¢ -24 20 6-7 30 7927 G4
v
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REFERENCE TOXICANT TEST (Cu), Project 421190/1034296
Mysidopsis bahia 7-Day Chronic Renewal T est :

"PROCEDURE

QB

o

Prep solutions.as above in 2.000-mL
Pour 250 ml each treatment to each
Place beakers randomly in waterbath # &

'Add 5 mysids/beaker directly
Starttestat {% 14 ho

temp recorder (SN o4 o8 HibD
Prep sample for Cu analysis in DW:

4

—_— e ———

graduated cylinder; decant to 1-L glass flasks.
of (4) 400-mL beakers (Reps’ A-D)/trtmt. So
and bring solns to 26°C. Setup at h.
w/ DW between beakers.
4% & RA . Place HOBO/Tidbit -

) in beaket w/DW into waterbath.

Acidify: ‘!@fsz Analyst: Q‘Z/ .

into solutions with polyscreen; rinse screen
14170 . Counts verified by

n_ L[|

7. Feed mysids 2 dtops Artemia nauplii/beaker 2x/day.

8. Renew solutions daily:
.a) Remove app;oxirnately 200 mL soln with was

b) Replace <250 mL with new prepared solution

¢) Count larvae before and after renewal.
9. Record survival and remove dead larvae daily at renewal.

10. Measure temp daily in 1 rep/trtmt
daily in Oh (new) and 24h (old) so
11. End testat_[21S
a) Record survival
b) Rinse larvae wi

¢) Process by rep (1 analyst/rep):

(
RepA ¥ RepB

12. Into 60°C oven at

and in 6 positions

h ice water onto screen and place into tared weigh pans.

Rep C_ {4  RepD Q%{

hon -
13. Into desiccator at _ jo5 5 hon

20 .
14. Weighat {|l62- hon F|~{20 by 4 with Mettler XP105 balance.

FEEDING §-.CHEDULE (Time, h) (2 drops/beaker)
o

‘Day 15t 2nd Analyst ]
0 1325 - IEide &/ | O
1 il - EWils Gy / R
2 0927 (815 T
3 10 L5 [8 o0 | Gy
4 105 45 /| G
5 0825 [L4D &f | Jh
6 /635 (b\o [ Iy

L

Test#: 9503

Test Date: VL0 A

s

te + excess food by decanting and/or pipet+bulb.
(26°C) by pouring down side of beaker.

‘ (4 corners +2 center). Measure D.O., pH, and Salinity
lutions (Blue and White treatment_s}.
hon 7-(-2C




OV T T et

Test#: 7503 ~
Test Date: 200624

z
|
|

REFERENCE TOXICANT TEST (Cu), Project 421190/1034296
Mysidopsis bahia 7T-Day Chronic Renewal Test '

CHEMISTRY
Temperature °C (SN {30286 32.% ) s Jedop <

Day Blue Green Yellow Orange Red ‘White Analyst HETeT

0 2.\ 20\ 20,1 26.\ 26\ 2.6 | e B xhinge .,

1% Z6./ 2¢,/ 26,2 26,2 26./ | 26.07 F < /Fg/

2 Q. 2. 1207 | A2 | 20D | 263 | Q. 2| ¥R

3 | Aeifa A2 | A6 | 06D | 3bi> | A6 | TR

4 264 26\ 2. | 2l L PP — e

5 2769_13 2@«3 Z(e:?z Zét’) 214’13 - 677

6 206,72 2.1 20,0 9¢.3 | 20,2 — TR

7 ] 20,4 2¢.:l Ze 2] 260 1 —— rly

Temperature °C (4 Corner + 2 Center)

Code Rep 0d 1d ¥ 2d 3d 4d 5d 6d 7d
Blus D 2ol | 2/ (2062 2602 | 22 | 2] | 22 | 26,0
blu C. 202 |26,/ (20 A AT au | 2o, 2| 26,1 | 2p.

Qellow | B 2o 26,2 |20 2] 962 | 264 | 242 ] 260 | 264l

Oreen | B 20\ [2€.2 |20.2- | 2,2 | 26 205 | 262 | 200
Oveetl | B 26\ 126,/ |20 | abiDd | abz | 2603 | 265 | 2.

Plae | 6 26 |2¢./ |70 L 262 | 262 262 | 2602 |24

Analyst: | AL < 3 Mj: L W |G 7 AL é’/(/
Blue (HVIM Control)

Day D.O. (mg/L) pH ' Sal (ppt) Analyst

0

1

2

3

4

5

6

7 L
Day 0

0 1.1 g.12-%

1 | % B\

2 | .5 B, B. 15

3 — & — ,

4 |uB® £3Y §.03¥ *red
75 L, 4 Ay 05 [ l

6 7121 Sy [ 2 2~

7 2




( H
\EFERENCE TOXICANT TEST (Cu), Project 421190/1034296 Test#, 1003
Mysidopsis bahia T-Day Chyonic Renewal Test L Test Date:  ZO0LLA

Dry Weight (mg) at 7d**

Cumulative Survival (#Alive/Rep) at7d |
: Tot#| % Ana-
Surv*

SurY

C
2 3 4
it AR ot | 05| B, BA
L2 | 52.5% (5. Al | (7 H|
—-ﬁ~—§ - 0.09
0. 1A% | Do | 053 0,20l
Q, 1o
6 7 8
Tot Wt | (ple BF| #0007 256+ (512 WAH
e 5.0k | T2 | 641D | U030
___\_LQL__,_L,;Z_L_{__‘EQL I‘O}
5 5 | 5 o
5,200 | 0,252 | 0.20p | 0. 253

reen

O 150
9 10 11 12

Totwt | A0 | T2 g ol 39.%%
(3.1D | o2l |4 AT | 35,1V
\102 OL% \»m ‘\2—&

"ellow

5 2 f 5 5

[ 4 Q‘Q.Qg @(. L%g le"[g . Q; '2—4’:!
7 |4 5" - O 250

Seange | 1 < | & . 1~ 13 14 15 16
2 1575 | % Z[i N f@ Tot Wt | (g 1. 0F | @940 | @46+ (i 19
3l ls 5 | o T ey [T ek |Lhig | 6BET 5340
4 | 5§ |5 |8 |1 ' f v [ Netwt | 080 Lo | LF 1.2
5 | & |5 |5 - gy IN- © 5 5 | &
6 |4 |5 | S f{“ a19s% mgind | 0,100 | 020 224 | ©.303
7 s | S g { Mean 0230

Red 1 15| s 8 1 =2 o , F _ (| Pan# 17 18 19 20
2 |5 (415 |3 T 198 [Totwt | 5,33 BlO (3.2 58.ule.
4 |4 |4 |5 T |Netwt | 09+ | 049 | 07D 0 “%
5 ff g 3:; - S I - C:‘f N L[ % __,Z{_,g——
7 34 | > 15 5 Mean ‘ 0.210 -

*Pass if mean control qurvival > 80%
#¥Pags if mean control weight > 0.2 mg/ind




PP TR s ]

Test#: ﬁ 50 5
‘Test Date: 7206 LM

REFERENCE TOXICANT TEST (Cu), Project 421190/1034296
Mpysidopsis bahia T-Day Chronic Renewal Test

Cumulative Survival (#Alive/Rep) at 7d Dry Weight (mg) at 7d**
: . Tot # % Ana-
Code [Day| A | B | C D | Suxv | Surv* | lyst | A B C D
Vhite 1 S 14 | A 3 o ' pa. | Pan# 21 22 23 24
2 ,@ 2. @ ) % Tot Wt (ﬂzftgt @114’8 CQ@LLéZ— (05:0{?
’ e e 10250 | (.62 | (043 | 5,10
4 ] g | Net Wt 4 g £ 7z
5 - N [ g g gf
6 ~ mg/ind &
7 VIV VvV }@ /@ Mian JyZ
¥Pass if mean control survival > 80%
¥*Pass if mean control weight > 0.2 mg/ind
Blank Tare Pan Weights (mg)
Pan # Before After
25 9.56 (4.50
26 wlo, 24 (g
27 w450 (0¥ bk
Random # Position
Code Rep | Random # Code Rep | Random #
Blue A 13 Orange A [Z
B L B /4
C |1+ C 3
D | D 20
Green® Al Red Al 9
B B /8
. C. 5 C v)
- D E D 2.
Yellow A 8 White A 10
B B 2|
C C. F 4
D 272~ D / ‘f
NOTES

Glassware rinsed with hot tap and DW before use.

T 17
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Login: P7485!3‘;j"““"‘ e,

Projeot: 421488

SRy e S

" CHAIN OF

CUSTODY

' . NPDES Vashon T.'P'Ghronic BioMonltoring_June 2020 " T6:

LPM: Erin McCabe

BT R,

Dare 6/24/10—2‘0

. Time

8'?..,@

s m .

e o

Time dgg Zg

. ',.; SampleNumbers // "..;L 4 5 c:’, 8 1 ._12-. ﬂ)) ;-'».~, ;/

Sam;ile. Number

E P74858-2

QG Link.: "

Logator -1 T

VS" “EFE.

.|Short Log |

VS _EFE.

:ILocator Desc

g

VASHON TP/F}NAL EFFLUENT

VASHON INPLANT

on : VASHON INPLANT

ﬁeld info (chromc), Day 0

final afflusnt -
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Login: P748568

Project: 421488

v
» P

NPDES Vashon T. P, Chronic Blo-Monitoring_dJuna 2020

TC:

LPM; Erin McCabe

Sample Number

P74850:4

P74858-5

P74868-6

QC Link

Locator

VS_EFF

VS_EFF

V5_EFE

Shorf Loc Desc

VS_EFF

VS_EFF

VS_EFF

Locator Desc

VASHON TP/FINAL EFFLUENT . .-

VASHON TP/FINAL EFFLUENT ~

VASHON TPIFINAL EFFLUENT

Site

VASHON INPLANT

VASHON INPLANT

[VASHON INPLANT

Comments

final effluent; Day 0

field info (chronic); Day 2, .

field Info (chror;ié);' Day §

Start Date/Time

N
ot Sl

End Date/Time

.4

Time Span

Sample ﬁébth

CLIENT LOC

DATE, INDIV

95 T [ 749
G 2 - 20

KRR REIRENN

DIs VoL

FRk Rk KRk

FLOW, MGD; .

LA R ERE RS S

PERSONNEL.. .t ... .

Ak bk hkk ik L 0

SAMPLE UNIT. . .

i !
+ |PH, FIELD
SAMP METH ©.. ,
. |sAME TEMP | o sresdaaass
NN .

Dept, Matrix, Prod. -

3LCALK - &
31LC NH3 %

BLCALK L
3LG NH3 . ~ s

3LC ALK
3LC NH3

'R
e




Login: P74868

Project: 421488 . . . E

*,'NPDES Vashon T. P, Ghronic Blo-Monitering_June 2020

o -

Sample Number

P74858-5

P74858-6

Qc Link

|Pragse

VS _EFF

Locator

VEEFE

/

VS_EFF

Short Loc Desc

V8_EFF .-

I

. IVS_EFF

V8_EFF

Locator Desc

~IVASHON TP/FI'NAL EFFLUENT

! ASHON TP/FINAL EFFLUENT

Slte

VAEON TPIFINAL ;EFFLUENT T

1 Comments -

- IVASHON INPLANTI

-+ VASHON INPLANT i
| fleld Info (chronjc); Day 2 - L

eld info (chronic); Days

~|VASHON TNPLANT =<~

final Q\Krluér}t "Day f{)

Sainple.Depth, -~

CLIENTLOG. & i v

bATE, INDIV ©

"./* R AL 2.5 % S N

‘**\*g*y:** N

.-sg)\«}f_k*j.*
T

‘.'-*,\*\**aaai

‘.A':ﬂtﬁff} T R

By PRI AR R
Cakk kAR KA RN o v

SAMPLE UN)T

AL L E T

Dept Matrix,

Prp,d R I

Lo rPBLoAlK i
B Y RO

C‘HAJ oy =

sl an i e,

Yo ety




King County Environmental Laboratory
Login Report (LNO1): L74858
Reported 30-Jun-2020 2:28 pm by KINNARDJ

Sample Loc;ator o _ Collectdate _Login Date Due Date

L.74858-1 - " 'VS'EFF ‘ 23-JUN+20 00:00:00 . 24-JUN-20 7 08-JUL=20-: !

Project: 421488 Vashon lsland Treatment Plant

Sample Comment: field info (chronic); Day 0
Matrix Class Product Source Status
EFFLUENT S CLIENT LOC ELD NEED
EFFLUENT S DIS VOL ELD NEED
EFFLUENT S FLOW, MGD ELD NEED
EFFLUENT S PERSONNEL ELD NEED
EFFLUENT S PH, FIELD ELD NEED
EFFLUENT S SAMP METH ELD NEED
EFFLUENT S SAMP TEMP ELD NEED
EFFLUENT ) SAMPLE UNIT ELD NEED

Sample Locator _Collectdate . LoginDate  DueDate

L.74858-2 . VS_EFF: - 23-JUN-20"00:00:00 29-JUN=20 * : 13-JUL-20

Project: 421488 Vashon Island Tleatment Plant

Sample Comment: final effluent
Matrix Class Product Source Status
EFFLUENT S DATE, INDIV ELD NEED
EFFLUENT S CLIENT LOC ELD NEED
EFFLUENT S TOPSMELT-CHRONIC ELD WKGP

Sample Locator e Vggmllg(-;tdate o V‘L.pglnvDate” ~ DueDate

1.74858:3" v 3 ENRIIR ' 23.JUN=20 00:00:00" " 29-JUN=20" '43-JUL-20 -

Project: 421488 Vashon ls|and Treatment Plant

Sample Comment: final effluent
Matrix Class Product Source Status
EFFLUENT S MYSID-CHRONIC ELD WKGP
EFFLUENT S DATE, INDIV ELD NEED
EFFLUENT S CLIENT LOC ELD NEED

Sample Locator Collectdate Login Date ~ Due Date

L74858:4 - " VSEFF. --23-JUN-20 00:00:00 24-JUN-20" - 12 08=JUL-20 "

Project: 421488 Vashon lsland Treatment Plant

Sample Comment: final effluent; Day 0
Matrix Class Product Source Status
EFFLUENT S NH3 ELD NEED
EFFLUENT S CA-ICP ELD WKGP
EFFLUENT S ICP-HARDNESS ELD WKGP
EFFLUENT S ALK ELD REPT
EFFLUENT S MG-ICP ELD WKGP
EFFLUENT S CLIENT LOC ELD NEED
EFFLUENT S DATE, INDIV ELD NEED

Page 10of 2




Page 2 of 2

Sample Locator Collectdate Login Date Due Date

L74858-5 VS_EFF ' 25-JUN-20 00:00:00 - 26~JUN-20 10-JUL-20. |

Project: 421488 Vashon Island Treatment Plant -

- Sample Comment: field info (chronic); Day 2

Matrix Class Product Source Status
EFFLUENT S DIS VOL ELD NEED
EFFLUENT S CLIENT LOC ELD NEED
EFFLUENT S FLOW, MGD ELD NEED
EFFLUENT S MG-ICP ELD WKGP
EFFLUENT S ICP-HARDNESS ELD WKGP
EFFLUENT S CA-ICP ELD WKGP
EFFLUENT S NH3 ELD NEED
EFFLUENT S ALK ELD ANAL
EFFLUENT ) SAMPLE UNIT ELD NEED
EFFLUENT S SAMP TEMP ELD NEED
EFFLUENT S SAMP METH ELD NEED
EFFLUENT S PH, FIELD ELD NEED
EFFLUENT S PERSONNEL ELD NEED

Sample Locator Collectdate Login Date Due Date

L-74858-6 . VS_EFF - .o 0.r i 28-JUN-2000:00:00 - 20-JUN-20. . q3-JUL-20

Project: 421488 Vashon Island Treatment Plant

Sample Comment: field info (chronic); Day 5
Matrix Class Product Source Status
EFFLUENT S CLIENT LOC ELD NEED
EFFLUENT S DATE, INDIV ELD NEED
EFFLUENT S DIS VOL ELD NEED
EFFLUENT S ICP-HARDNESS ELD WKGP
EFFLUENT S CA-ICP ELD WKGP
EFFLUENT S NH3 ELD NEED
EFFLUENT S MG-ICP ELD WKGP
'EFFLUENT S SAMPLE UNIT ELD NEED
EFFLUENT S SAMP TEMP ELD NEED
EFFLUENT S SAMP METH ELD NEED
EFFLUENT | S PH, FIELD ELD NEED
EFFLUENT ) PERSONNEL ELD NEED
EFFLUENT S FLOW, MGD ELD NEED
EFFLUENT S ALK ELD ANAL




Sweeney, Francis

From: Sweeney, Francis 2
Sent: Wednesday, July 8, 2020 9:49 AM |
To: chris.dudenhoeffer@ecy.wa.gov 1
Subject: FW: Vashon mysids

Attachments: mysids 3 - biomass linear interp.pdf; mysids 2 - biomass t test.pdf; mysids 1 - biomass

Dunnet.pdf; mysids 5 - survival parametric.pdf; mysids 4 -survival non-parametric.pdf

Hi Chris, | hope you are well. Attached are CETIS reports for last week’s mysid chronic test for KC's Vashon treatment
plant. | wanted to give you a head’s up because it was not a perfect test and depending on the statistics, it’s borderline
anomalous. The basic problem is that we had an incomplete artemia hatch on day 6, likely due to a power blip (they are
unfortunately common lately) sometime overnight. So, there were few live artemia fed to the test on day 6, resulting in
random cannibalism overnight into day 7. Here are the highlights:

e Control growth and survival acceptable, reference toxicant stats are in progress but results look typical so far.

e No statistically significant effects to survival or biomass in CCEC (0.15%) nor ACEC {1.12%).

e Parametric survival analysis showed statistical significance at 12.5%. Nonparametric analysis showed no
statistical significance in survival.

e No statistical significance in biomass, likely because they well fed up to day 6.

My plan is to report the biomass showing no statistical significance, an IC25 of >100, and the nonparametric survival
showing no statistical significance.

Please let me know if you have any concerns with our approach. Feel free to give me a call if you’d like to discuss.

Thanks, FRAN

Fran Sweeney| Aquatic Toxicology Supervisor| King County Environmental Laboratory | 206.477.7117 | 322 West Ewing Place,
Seattle WA 98119 | LAB-NR-0100 | @KCEnvirolab on Instagram |Nwtoxicalgae,org|

From: Hannach, Gabriela <Gabriela.Hannach@kingcounty.gov>
Sent: Wednesday, July 8, 2020 8:53 AM

To: Sweeney, Francis <Francis.Sweeney@kingcounty.gov>
Subject: RE: Vashon mysids

From: Sweeney, Francis <Francis.Sweeney@kingcounty.gov>
Sent: Wednesday, July 8, 2020 8:41 AM '

To: Hannach, Gabriela <Gabriela.Hannach@kingcounty.gov>
Subject: RE: Vashon mysids

Can you email me a pdf of the cetis reports ?




Sweeney, Francis

Dudenhoeffer, Chris (ECY) <cdud461@ECY.WA.GOV>

From: '

Sent: Wednesday, July 8, 2020 9:49 AM
To: Sweeney, Francis

Subject: Automatic reply: Vashon mysids

I will be out of the office beginning Thursday July 2, 2020 and will be returning on Monday July 20, 2020 at
8:00 AM. If you need immediate assistance please email or call WQ Help Desk.




