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1.0 INTRODUCTION

Acute toxicity tests were conducted using an effluent éample collected from Birch Bay Water &
Sewer in July 2024. Acute bioassays were conducted using the test organisms Ceriodaphnia dubia
(Ceriodaphnia) and Pimephales promelas (fathead minnows). Testing was performed at Rainier

Environmental Laboratory located in Fife, Washington.
20  METHODS

2.1 Sample Collection and Transport

An effluent sample was collected into a LDPE cubitainer by Birch Bay personnel. The sample
was packed in a cooler containing ice and transported to Rainier Environmental. Appropriate

chain-of-custody procedures were employed during collection and transport.
2.2 Sample Receipt

Upon' arrival at Rainier Environmental, the cooler was opened, sample inspected, and the
contents verified against information provided on the chain-of—cusiody form.  Receipt
temperature was measured and recorded on the chain-of-custody form. Standard water quality
parameters were measured and recorded on the sample check-in sheet (Appendlx Q). The
‘sample was stored at 4°C in the dark until used for testing. ’

2.3 Test Methods

Acute toxicity tests were conducted using Ceriodaphnia and fathead minnows according to

procedures presented by USEPA (2002), and are summarized in Tables 1 and 2, respectively.

- Rainier Environmental



Whole Effluent Toxicity Testing
Birch Bay Water & Sewer

' , , July 2024
Table 1. Summary of methods for the 48h Ceriodaphnia acute survival test. ’
Test initiation date and time . 7/9/2024; 1430h
Test termination date and time 7/11/2024;1400h
Test organism ; Ceriodaphnia dubia
Test organism source In-house cultures
Test organism age ; -+ <24 hours
Test duration 48 hours
Feeding 50:50 mixture YTC:algal suspension during organism holding
time. No feeding during test.
Test chamber : 30 mL plastic cup
Test solution volume - 15 mL
Test temperature . 20+1°C :
Dilution water - Moderately Hard Synthet(c Water
Test concentrations (% sample) 100, 50, 25, 12.5, 2.5, control
Number of organisms/chamber 5
Number of replicates o4
Photoperiod - 16 hours light/8 hours dark
Aeration None
Test protocol EPA-821-R-02-012
Test acceptability criterion for controls > 90% survival
Reference toxicant Copper sulfate
Table 2. Summary of methods for the 96h fathead minnow acute survival test.
Test initiation date and time 7/9/2024; 1410h
Test termination date and time 7/13/2024; 1415h
Test organism Pimephales promelas
Test organism source Aquatic BioSystems; Fort Collins, CO
Test organism age 5 days post hatch :
Test duration 96 hours with solution renewal at 48 hours
Feeding Artemia nauplii during holding time and 2 hours prior - to
, solution renewal
Test chamber * 250 mL plastic cup
Test solution volume 200 mL
Test temperature 20+1°C
Dilution water Moderately Hard Synthetic Water
Test concentrations (% sample) 100, 50, 25,12.5, 2.5, control A
Number of organisms/chamber 10 '
Number of replicates 4 :
Photoperiod - 16 hours light/8 hours dark
Aeration ; None
Test protocol - “EPA-821-R-02-012
Test acceptability criterion for controls = >90% survival
Reference toxicant : Sodium chloride

Rainier Environmental
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3.0 RESULTS

Details of standard water quality measurements conducted upon recelpt of the sample are

provided in Table 3.

Table 3. Sample information.

Sample ID Effluent

Rainier Log-In No. 24-091
Collection date and time 7/8/2024; 0900h
Receipt date and time ‘ 7/9/2024; 1340h
Receipt temperature (°C) 4.7

Dissolved oxygen (mg/L) 5.6

pH 714
Conductivity (uS/cm) 2130

Hardness (mg/ 1 CaCOs) 204

Alkalinity (mg/L CaCQOs) - 104

Total Chlorine (mg/L) <0.03

Total Ammonia (mg/L) 6 2

Survival was evaluated in the acute toxicity tests after 48 and 96 hours of exposure for the
Ceriodaphnia and fathead minnows, respectively. Results are summarized in Table 4. There was
100 percent survival in the Ceriodaphnia acute test and 97.5 percent survival in the fathead
minnow acute test in the 100 percent effluent concentration. There ‘was no difference in
organism response between the acute critical effluent concentration (ACEC) of 2.5 percent
sample and the control for either test.

Table 4. Summary of results for the acute toxicity tests.

Species Concentration  Percent Survival NOECa LOEC?P LCsc
(%) » (% effluent) (% effluent) (% effluent)
Ceriodaphnia 0.0 100 100 >100 >100
25 ‘ 100
125 100
25 100
50 100
100 100
Fathead minnows 0.0 97.5 100 >100 >100
25 95.0
12.5 97.5
25 100
50 100
100 97.5

aNo Observed Effect Concentration, PLowest Observed Effect Concentration, < Predicted lethal
concentration for 50% of test organisms
Rainier Environmental
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Individual statistical summaries for all tests, copies of the laboratory bench sheets, sample

check-in sheet and chain-of-custody forms are provided in Appendices A through D.

40 QA/QC

The sample was received in good condition and within the temperature range specified by
WDOE (2016). The toxicity tests met all acceptability criteria for performance of control
organisms. There were no deviaﬁons from the protocols and all water quality parameters

remained within the ranges specified in the corresponding test methods throughout the tests.

Results for the reference toxicant tests used to monitor laboratory performance and test
organism sensitivity are summarized in Table 5. The results for the reference toxicant tests fell
within the acceptable range of mean * two standard deviations of historical test results,
indicating that the tests organisms were of an appropriate degree of sensitivity. The coefficients
of variation (CV) for the tests are also shown in the table.

Table 5. Reference toxicant test results.

Species Date initiated Endpoint ,ECSO Acceptable Range (Co/:;
Ceriodaphnia ' 7/9/2024 48h Survival 242 pg/L Cu  4.74-37.0 pg/L Cu 67.2
Fathead minnow 7/16/2024 96h Survival = '6.25¢g/L. NaCl 4.82-7.75 g/L NaCl 12.6

REFERENCES

Tidepool Scientific Software. 2000-2011. CETIS Comprehensive Environmental Toxicity
Information System Software, Version 1.8.4.6. ‘

USEPA. 2002. Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to
Freshwater and Marine Organisms, Fifth Edition. EPA-821-R-02-012. pp. 51-52, 55-56.

WDOE. 2016. Laboratory Guidance and Whole Effluent Toxicity Test Review . Criteria.
Washington State Department of Ecology. Water Quality Program. Publication number:
WQ-R-95-80, Revised ]une 2016. ‘

Rainier Environmental



Appendix A

Ceriodaphnia Acute Toxicity Test
Statistical Summaries and Raw Bench Sheets -



CETIS Summary Report

Report Date: o 18 Jul-24 12:58 (p-1 of 1)

Test Code: 2407-018 | 06-3041-0870
Ceriodaphnia 48-h Acute Survival Test Rainier Environmental Laboratory
Batch ID: 01-0960-4261 Test Type: Survival (48h) Analyst: . Eric Tollefson
Start Date: 09 Jul-24 14:30 Protocol: - EPA/821/R-02-012 (2002) "‘Diluent: Mod-Hard Synthetic Water
Ending Date: 11 Jul-24 14:00 Species: ' Ceriodaphnia dubia Brine: ‘
Duration: 48h Source: . In-House Culture -Age: <24h
Sampile ID: 03-4076-1958 Code: 24-091 Client: Birch Bay
Sample Date: 08 Jul-24 09:00 Material: - POTW Effluent Project:
Receive Date: 09 Jul-24 13:40 Source: Birch Bay (WA0029556)
Sample Age: 2%h (4.7 °C) Station:
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
20-5117-7513 48h Survival Rate 100 >100 NA 5.0% 1 Steel Many-One Rank Sum Test
Test Acceptability
Anélysis ID Endpoint Attribute Test Stat  TAC ‘Limits Overlap .- Decision

20-5117-7513 48h Survival Rate Control Resp 1 0.9-NL Yes Passes Acceptability Criteria :
48h Survival Rate Summary

C-% Control Type - Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev . CV% %Effect
0 Dilution Water 4 1 1 1 1 1 0 0 0.0% 0.0%
2.5 4 1 1 1 1 1 0 0 0.0% 0.0%
12.5 4 1 1 1 1 1 0 0 0.0% 0.0%
25 4 1 1 1 1 1 0 0 00% = 0.0%
50 4 1 1 1 1 1 -0 0 0.0% 0.0%
100 4 1 1 1 1 1 0 0 0.0% 0.0%
48h Survival Rate Detail

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

0 Dilution Water 1 1 1 1

2.5 ) 1 1 1 1

125 1 1 1 1

25 1 1 1 1

50 1 1 1 1

100 1 1 1 1

48h Survival Rate Binomials

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

0 Dilution Water  5/5 5/5 515 5/5

2.5 5/5 5/5 5/5 5/5

12,5 5/5 5/5 5/5 5/5

25 5/5 5/5 5/5 5/5

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

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

000-454-184-1

CETIS™ v1.8.4.6

Analyst: U‘ QA: d
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CETIS Summary Report Report Date: 18 Jul-24 13:04 (p 1 of 1)
S Test Code: 2407-019 | 15-1197-4077

Fathead Minnow 96-h Acute Survival Test Rainier Environmental Laboratory
Batch ID: 20-9506-5475 Test Type: - Survival (96h) Analyst:- .- Eric Tollefson

Start Date: 09 Jul-24 14:10 Protocol: - EPA/821/R-02-012 (2002) Diluent: Mod-Hard Synthetic Water

Ending Date: - 13 Jul-24 14:15 _ Species: - Pimephales promelas Brine:

Duration: 4d Oh Source: - Aquatic Biosystems,; CO Age: 5d

Sample ID: 03-4076-1958 .- Code: 24-091 Client: Birch Bay

Sample Date:” 08 Jul-24 09:00 Material: - POTW Effluent , Project:

Receive Date: 09 Jul-24 13:40 Source: Birch Bay (WA0029556)

Sample Age: 259h (4.7 °C) Station:

Comparison Summary )

Analysis ID . Endpoint NOEL LOEL TOEL PMSD TU Method .

11-7516-7572 96h Survival Rate 100 - >100 NA 9.09% 1 Steel Many-One ‘Rank Sum Test

Test Acceptability

Analysis ID .= Endpoint Attribute Test Stat . TAC Limits Overlap - Decision -

11-7516-7572 96h Survival Rate Control Resp 0.975 0.9-NL Yes Passes Acceptability Criteria
96h Survival Rate Summary

C-% Control Type  Count Mean 95% LCL - 95% UCL " Min Max Std Err Std Dev . CV% %Effect
0 Dilution Water 4 0.975 0.9563 0.9937 0.9 1 0.025 0.05 513% 0.0%
2.5 4 0.95 0.9127 0.9873 0.8 o 0.05 0.1 10.53% . 2.56%
125 4 0.975 0.9563 0.9937 0.9 1 0.025 0.05 5.13% 0.0%
25 4 1 1 1 1 1 0 0 0.0% -2.56%
50 4 1 1 1 1 1 0 0 0.0% - =2.56%
100 4 0.975 0.9563 0.9937 0.9 1 0.025 0.05 - 5.13% 0.0%
96h Survival Rate Detail

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

0 Dilution Water 1 0.9 1 1

25 1 1 1 0.8

12.5 1 1 1 0.9

25 1 1 1 1

50 1 1 1 1

100 1 1 0.9 1

96h Survival Rate Binomials

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

0 Dilution Water  10/10 9/10 10/10 10/10 ’
25 10/10 10/10 10/10 8/10

125 10/10 10/10 10/10 9/10

25 10/10 10/10 10/10 10/10

50 10/10 10/10 10/10 10/10¢

100 10/10 10/10 9/10 10/10

000-454-184-1 CETIS™ v1.8.4.6 Analyst,_ U~ oA U



Rainier Environmental

5013 Pacific Hwy. E., Suite 20
Tacoma, WA 98424

96 Hour Toxicity Test Data Sheet

Freshwater 96-hr Acute with W@b@é&

Client: 1 TO_D au Start Date & Time: ] N q ‘ 209 4lo
Sample ID:  EfFuent End Date & Time: 7/13/2039 415
; Test#  2db7-pid Test Organism: Pimephales promelas ,
Rainier Check-In #: 24-091
D.O. pH ‘ Number of
Sample (mg/L) (mg/L) Sample Rep | Cont Live Organisms
Conc. or \b, Init. Fin. | Init. Fin. § Init. Fin."| Init. Fin. Conc. or| # #1010 2448 72 96
: 0 241 48| 48] 72196 0 24 | 48 48 | 72 | 96 Con 11\ 0 10 10 0 1i0
_CoN 1.011.5 11413 7Y [7C |B62|192]|190]8.0|| 790755 2P |94 ]q 9717
25 141751y [13][15[77 [19e|185] T8 [T39[1-81[752 3i4de [0 ]l [fo]lo
125 15171 [1.3 [ 1M [1.617% [118]18] [1-90|78Y[71.¢0]Z9) 4110 1y W0 110 [ [0
1S 19170172 |17 (803 |1wsh-79 [118 1] [1S[779 2.5 1115yt 1y (1o ] 10 [lp
50 L2177 1.0 119 177 17.99]30 |11 [1-44[ 2.90[7 74 2121 |l ]lip[lo])O
10O 1217517 [1.0]78 [77 [1-25h sq[3b21.21 [0 7.7/ 31U | o 0 10 |10 _%
R L . 19 o 4
- Conductivity Test Temperature 2.5 1-{(9 ) 10 ) 0 []o
Sample uS/cm K9) 2 [t 1o lwlih 0 1o
Conc. or @ [Tnit, Fin. | Init. Fin. | Init. Fin. | Init. Fin. ENE RN EEERER
0 24| 48 | 48172 96 0 24 (48| 48 72| 96 4 c b \0 w_ : q 9
Con 289 (2% | 293 59] | 304 3j0 294 ({99 [20-|[20] [20.|[]FF 75 Lifgdie 1w [Jo 1015
2-5 340 | 249 3Mp|3Y44[34T 265 [20.5[19.9 [20-] |20 [200]195 2 1w b b [ w | 100
-5 418 |ugl | 484]475]419 |82 |20.3]20.0 [200 [ 20.] [20.0[}95 313 Jlo 1 [ [ DO
25 A JoS 1] ©5F|oSY [0Sk A [20.0 [(9.9 (204 [202 [20.0]19% 410l 1w® 11010 Do |
so 100711068 | 1009]100| [{1004 008 119.9]19.6 [26-0 [ 20.5 [20. [200 50 L1t 1l 1w [0 ]IY
16D led2 1695] fvq llbsD | WSy les2]14.S ho-oz0-] [202 2011179 207 1o o110 [fo 1o
Tech. Initials  |off [of}-lol) | o} [ |0~ B 3 124110 O 1 jo 1l [10
Sample Used: | “24-09] = AY —01) 4 1121 1o i\ _MW 10
| 10D Llool o [l | 1[I0 [)O
Dilution Water Batch #: ] Im N 010 2 18 g |10 tg | 10 10
Test Chamber:  RYVI 7 3 1y | (0 0 Y q | a9
4 113 nww_\\ 10 b%\ o |10
- Tech. Initials : &_w _ ) &
Comments: &\
Animal Source: .D Ww 48-Hr, Feeding: .\
Date Received: (912028
QA Check: Y~ Date of Hatch: 71 2072
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Rainier Environmental Sample Check-In Information
5013 Pacific Hwy East, Ste. 20 : ) : ; ,

Tacoma, WA 98424

o_a% W,.TQY Wgs (Nader 4 Cever Tests Performed: _ MY-C, }fc cd- %, wvex
I TestID No(s).: _ 407-0/6 wﬁﬂ:cq 3407~ =0if) Jo7 019

Sampile ID:

L.og-in No. (20-xxxx):

Sample Collection Date & Time:| ] \ 8124 &oo ] e 0710 ,..V\\& \M x@WGWHP
sample Receipt Date & Time:| 1[4 [2Y 1340 | 7111124 1230 | 2/1559 0954
Check-in Temperature (°C) L\_ S.b \Uﬂoﬁm : ‘
W Temperature OK? ©nNn (N ® N Y N
DO (mg/L) 5 , 4.9 S
orients) [ 71 126 23]
Conductivity (uS/cm) 2|20 : 2190 270
Salinity (ppt) |. 2. o . ).
Tit. Vol / Sam. Vol. / Alkalinity (mgiLy* | 2..(, | 25 / o4 |35 125 4O | a4 126 1))¢ / /
Tit. Vol./ Sam. Vol. / Hardness (mg/L)**| 5.]| /| 2571 204| 5.2 1 25/ 21 1549 135 13)g / /
‘  Total Chlorine (mgiL) <0.03 <0.02, £60%
Total Ammonia Nitrogen ABQC @wv/ 7.0 09
Technician Initials | O&\\ &I G~

* = mg/L as CaCO,, *= Measured for ?mw:.&m»mﬁ samples only, NA = Not Applicable,
NM = Not Measured

Freshwater Tests: Cof « 0R , .
Control/Dilution Water Source: test type: - P4 PPy 82 (DMW) @ Other: Alkalinity: ®¢ Hardness: . &i
Control/Dilution Water Source: testtype: 82 (DMW)  MHW -Other: Alkalinity: Hardness:

Additional Control? Y N = - Alkalinity: _ Hardness:

Marine Tests: :
Oo::o_\_u__c:o: Water Source: test type: MYL, »»RUP @QQ\NZB. SW Alkalinity: Mw.rv Salinity: _ SY/ M,OL
Control/Dilution Water Source; testtype: ART SW NAT SW Alkalinity: Salinity:

Additional Control? Y N = o Alkalinity: Salinity:

Sample Salted w/ artificial salt? = 'Y N If yes, what ppt? test type:
Sample salted w/brine? Y N if yes, what ppt? test type:

Comments: Temperature for grab sample must be 0-20°C if received within 1 hour of collection time, 0-12°C if effluent received within
4 hours of coliection time, and 0-6°C for all other samples.

QC Check: @r
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[y
O

. Chain of Custody

W 0 N O Ul D W N

Washington ,
QHSHQH : : 5013 Pacific Highway mmmﬂ Suite 20
mZ<:~OZ_<_mZ._.>P L diatyocy
. Phone253.922.8898
: i : i Date. . Page_ of =~
Sample Collection By: . : , ANALYSES REQUIRED
Report to: ‘ i Invoice To:
Company % e la W&r\ Wy Fer & Sewer Company Same NEN
Address 2096 PT Whkidekon, 24 Address Pl Rird
City/State/Zip  [Placve WA 45226  City/State/Zip m ‘=
Contact sheane Hess Contact o I
Phone 360~ 271-1100 ‘Phone
9
Email WP&: ¢ @ bb wsd com . Email ol E
st R SRR e R . W I
. noz._,>uz_m_~ NO. OF K
SAMPLE ID DATE TIME | MATRIX TYPE | ‘CONTRINERS COMMENTS < | v
EFRvent 7-8-2 o900 _%D.kﬂ L flashe | } XX
PROJECT INFORMATION RELINQUISHED BY (CLIENT) e ‘RELINQUISHED BY (COURIER)
: (Signature) : (Time) ¢ (Signature) (Time)
H . ~ i - g . E S
Client: | oo\ %mg@ aemr (2> ‘ Q/hl) . v 0436
(Prifited z%ﬁm . ) (Date) .- (Printed Name) ; (Date)
PO No.: ene I es§
Shi ppe d - (Company) (Company)
Via: MU& L'm\x Biye naY CWeter & Sewer
SPECIAL INSTRUCTIONS/COMMENTS: RECEIVED BY AnOGZHm—ﬂv
i (Signature). E (Time)
(Printed Name) (Date)
(Company)




